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                      gl;ljhhp Mrphpah;- fzpjk; 
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             Nryk; khtl;lk; 
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    cd;idr; Rw;wpNa cs;s caph;fsplj;jpy; md;G nrYj;j ,ayhj    
 cd;dhy; fz;zpNyNa glhj flTsplk; vt;thW md;GnrYj;j  

 ,aYk; . . . ! 

                                                                                                 – Rthkp tpNtfhde;jh; 

gj;jhk; tFg;G – fzpjk; 

 rpwg;G topfhl;b 
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khzth;fSf;fhf…   

 gj;jhk; tFg;G gapYk; midj;J 
khzth;fSf;Fk; ,t;topfhl;bg; 
Gj;jfj;ij vdJ md;Gg;ghprhfNt ehd; 
mspf;fpd;Nwd.; ehd; ngw;w 
gps;isfSf;F jukhd gjhh;j;jk; nra;J 
nfhLj;J kfpo;tijg;NghyNt 

czh;fpd;Nwd;.Vnddpy;… fy;tpapy; 
GhpjNy mwpT> GhpjNy 
jd;dk;gpf;ifiaj; jUk.; mjw;F 
,g;Gj;jfKk; cq;fSf;F cjTk;;.  
 

 khzth;fs; tFg;gpy; Mrphpahplk; 
ghlq;fis GhpAk;gb fw;wgpd;dh; 
khzth;fs; tPl;bw;Fr; nrd;wJk; 
fPo;fz;l Row;rpg;gb gapd;why; fy;tp 
vd;gJ cq;fSf;F gpbj;j gjhh;j;jkhf 
khwptpLk.; ,jw;fhd  cq;fsJ 
tplhKw;rpapy; ,g;Gj;jfk; gbf;fw;fshf 
mika cs;sJ.   

 

 

 

 

 

 

 

 

 

            

 

 

 

 

 

 

∎   gjpg;Ghpik Kw;wpYk; MrphpaUilaJ> vOj;Jg;G+h;t Kd;mDkjpapd;wp mr;R kw;Wk;  kpd;dZ           
.  Clfq;fspy; gpuRuk; nra;tJ  jilnra;ag;gl;ljhFk;.  

;.                  

ghlk; ghlj;jiyg;G gf;fk; vz; 
1 cwTfSk; rhh;GfSk;  3   − 32 
2 vz;fSk; njhlh;thpirfSk;  33  − 79 
3 ,aw;fzpjk;  80  − 188 
4 tbtpay;  189 − 253 
5 Maj;njhiyT tbtpay;  254 − 295 
6 Kf;Nfhztpay;  296 − 317 
7 mstpay;  318 − 343 
8 Gs;spapaYk; epfo;jfTk;  344 − 375 

 nghUslf;fk; 
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,t;Tyfpy; rhjpf;fg;gl;l rhjidfsps; vitAk; typikahy; rhjpf;fg;gl;litmy;y    
             tplhKaw;r;rpahy; rhjpf;fg;gl;litNa  
  STD-10                                                  LN—1                                                              EX-1.1                                                     

                  cwTfSk; rhh;GfSk; 

             thpirr; Nrhb kw;Wk; fhh;Brpad; ngUf;fy; 

1 i A = { 2,−2,3} 
B = { 1,−4 } 
 
A×B ={ 2,−2,3}× { 1,−4 } 
A×B = { (2,1) (2,-4 ) (−2,1 ) (−2,−4 ) (3,1 ) (3,−4 )} 
 
A×A = { 2,−2,3}× { 2,−2,3} 
A×A = { (2,2) (2,−2 ) (2,3 ) (−2,2 ) (−2,−2 ) (−2,3 ) (3,2 ) (3,−2 ) (3,3 )} 
 
B×A ={ 1,−4 }×{ 2,−2,3} 
B×A = { (1,2) (1,−2 ) (1,3 ) (−4,2 ) (−4,−2 ) (−4,3 )} 
 

 i A = B ={ p,q} 
i.c   A={ p,q} 
       B ={ p,q} 
 
A×B ={ p,q }× { p,q} 
A×B = { (p,p)  (p,q)  (q,p)  (q,q)} 
 
A×A = { p,q }× { p,q } 
A×A = { (p,p)  (p,q)  (q,p)  (q,q)} 
 
B×A ={ p,q }× { p,q} 
B×A = { (p,p)  (p,q)  (q,p)  (q,q)} 
 

 iii A={m,n} 
B =∅ 
i.c       A={m,n}           B ={    } 
 
A×B ={m,n}×{   } 
A×B = {   } 
 
A×A ={m,n}× {m,n} 
A×A = {(m,m) (m,n) (n,m)  (n,n)   } 
 
B×A ={  }× { p,q} 
B×A = {    } 
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2  A={1,2,3} 
B = { 𝑥/𝑥vd;gJ 10 I tpl rpwpa gfh vz;    } 
i.c     A={1,2,3} 
        B ={ 2,3,5,7 } 
 
A×B ={1,2,3}×{ 2,3,5,7   } 
A×B = { (1,2) (1,3) (1,5) (1,7) (2,2) (2,3) (2,5) (2,7) (3,2) (3,3) (3,5) (3,7) } 
 
B×A ={ 2,3,5,7  }× { 1,2,3} 
B×A = { (2,1) (2,2) (2,3) (3,1) (3,2) (3,3) (5,1) (5,2) (5,3) (7,1) (7,2) (7,3) }  
 

3  B×A = { (−2,3)(−2,4)(0,3)(0,4)(3,3)(3,4) } 
B×A ={−2,0,3 }× { 3,4 } 
 
A= {3,4 }   
B ={ −2,0,3 } 
  

4  A={5,6 }   
B ={ 4,5,6} 
C={5,6,7 }   
ehk; ep&gpf;fNtz;baJ A× A = (B× B) ∩ (C ×C) 
 
 L.H.S → A× A =  *5,6 + × *5,6 +   
                 = { (5,5)(5,6)(6,5)(6,6) }  --------------------① 
 
R.H.S → (B× B) ∩ (C ×C) 
 
                 (B× B)= { 4,5,6} × { 4,5,6} 
                    = { (4,4)(4,5,)(4,6)(5,4)(5,5,)(5,6)(6,4)(6,5)(6,6) } 
 
               (C×C)   = { 5,6,7} × { 5,6,7} 
                    = { (5,5)(5,6)(5,7)(6,5)(6,6)(6,7)(7,5)(7,6)(7,7) } 
 
(B× B) ∩ (C ×C) = *(4,4)(4,5,)(4,6)(5,4)(5,5,)(5,6)(6,4)(6,5)(6,6)+ ∩                               
                                              { (5,5)(5,6)(5,7)(6,5)(6,6)(6,7)(7,5)(7,6)(7,7) } 
 
                     = { (5,5)(5,6)(6,5)(6,6) }  --------------------② 
 
①kw;Wk; ② ypUe;J L.H.S =  R.H.S vdNt  
                                            A× A = (B× B) ∩ (C ×C) vd ep&gpf;fg;gl;lJ 
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5  A = {1,2,3} 
 B = {2,3,5} 
 C = {3,4}  
 D = {1,3,5} 
ehk; rhpghh;f;fNtz;baJ  (A∩ C)×(B∩ D) = (A×B)∩ (C× D) 
L.H.S → (A∩ C)×(B∩ D) 
               (A∩ C)     =*1,2,3+∩*3,4+ 
                                ={3} 
 
     (B∩ D)   = *2,3,5+∩*1,3,5+ 
                     =  {3,5} 
 
 (A∩ C)×(B∩ D) =  {3}×{3,5} 
                                = { (3,3)(3,5)}    --------------------① 
 
R.H.S → (A×B)∩ (C× D) 
              (A×B) = {1,2,3} × {2,3,5} 
                            = { (1,2)(1,3)(1,5)(2,2)(2,3)(2,5)(3,2)(3,3)(3,5)} 
 
   (C× D) = {3,4} ×  {1,3,5} 
                            = { (3,1)(3,3)(3,5)(4,1)(4,3)(4,5) }   
 
(A×B)∩ (C× D) = * (1,2)(1,3)(1,5)(2,2)(2,3)(2,5)(3,2)(3,3)(3,5)+ ∩  
                                                                                        { (3,1)(3,3)(3,5)(4,1)(4,3)(4,5) }   
 
                               = { (3,3)(3,5)}    --------------------② 
 
①kw;Wk; ② ypUe;J L.H.S =  R.H.S vdNt  
                   (A ∩ C) × (B ∩ D) = (A×B) ∩ (C× D) vd;gJ cz;ikahFk;; 
 

6  
 
 
 
 
 
i 

A=* x ∈W |  x < 2}  B={ x ϵ N | 1< x ≤4 } kw;Wk; C = {3,5} vdpy; fPNo 
nfhLf;fg;gl;Ls;s rkd;ghLfis rhpghh;f;f 
(i) A×(B∪ C) = (A ×B) ∪ (A ×C)  
(ii) A×(B∩ C) = (A×B) ∩ (A×C) 
 (iii) (A∪B)×C=(A×C) ∪ (B×C) 
 
A=* x ∈W |  x < 2} vdNt   A={0,1} 
B={ x ϵ N | 1< x ≤4 } vdNt B={2,3,4 } 
                kw;Wk; C = {3,5} 
 
ehk; rhpghh;f;fNtz;baJ  A×(B∪ C) = (A ×B) ∪ (A ×C) 
L.H.S → A×(B∪ C) 
          (B∪ C) = {2,3,4 + ∪ *3,5+ 
                        = {2,3,4,5} 
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A×(B∪ C)    = {0,1} × {2,3,4,5} 
                       = {(0,2)(0,3)(0,4)(0,5)(1,2)(1,3)(1,4)(1,5)} ----------------① 
 
R.H.S → (A ×B) ∪ (A ×C) 
          
         (A ×B) = {0,1} × {2,3,4 } 
                        = {(0,2)(0,3)(0,4) (1,2)(1,3)(1,4) }   
 
          (A ×C) = {0,1} × {3,5} 
                        = { (0,3)(0,5)(1,3)(1,5) }   
 
(A ×B) ∪ (A ×C) = {(0,2)(0,3)(0,4) (1,2)(1,3)(1,4) }  ∪ { (0,3)(0,5)(1,3)(1,5) }                       
                                                                                      
                                 = {(0,2)(0,3)(0,4) (1,2)(1,3)(1,4)(0,5) (1,5) } -------② 
 
①kw;Wk; ② ypUe;J L.H.S =  R.H.S vdNt  
                                   A×(B∪ C) = (A ×B) ∪ (A ×C)  

 ii ehk; rhpghh;f;fNtz;baJ A×(B∩ C) = (A×B) ∩ (A×C)  
L.H.S →   A×(B∩ C) 
              (B∩ C) = {2,3,4 + ∩ *3,5+ 
                             = {3}  
 
        A×(B∩ C)  =  {0,1} × {3} 
                             = { (0,3) (1,3) }  ----------------------------------① 
 
R.H.S →  (A×B) ∩ (A×C) 
                    (A ×B) = {0,1} × {2,3,4 } 
                                  = {(0,2)(0,3)(0,4) (1,2)(1,3)(1,4) }   
 
                    (A ×C) = {0,1} × {3,5} 
                                  = { (0,3)(0,5)(1,3)(1,5) } 
 
(A ×B) ∩ (A ×C) = {(0,2)(0,3)(0,4) (1,2)(1,3)(1,4) }∩{ (0,3)(0,5)(1,3)(1,5) } 
                                 ={ (0,3) (1,3) }  ------------------------------② 
 
①kw;Wk; ② ypUe;J L.H.S =  R.H.S vdNt  
                                   A×(B∩ C) = (A×B) ∩ (A×C) 

 iii ehk; rhpghh;f;fNtz;baJ  (A∪B)×C=(A×C) ∪ (B×C) 
L.H.S →   (A∪B)×C 
 
    (A∪B)   =  {0,1+ ∪ {2,3,4 } 
                   =  {0,1,2,3,4 } 
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(A∪B)×C =  {0,1,2,3,4 } × {3,5} 
                   =  { (0,3) (0,5) (1,3) (1,5) (2,3) (2,5) (3,3) (3,5) (4,3) (4,5) }   -----①  
                                                     
R.H.S →  (A×C) ∪ (B×C) 
 
(A ×C) = {0,1} × {3,5} 
              = { (0,3)(0,5)(1,3)(1,5) } 
 
 (B×C) = {2,3,4 } × {3,5} 
              = { (2,3) (2,5) (3,3) (3,5) (4,3) (4,5) } 
 
(A×C) ∪ (B×C)= { (0,3)(0,5)(1,3)(1,5) }∪{ (2,3) (2,5) (3,3) (3,5) (4,3) (4,5) }  
                               = { (0,3)(0,5)(1,3)(1,5) (2,3) (2,5) (3,3) (3,5) (4,3)(4,5) } 
                                                                                                                                         ------② 
①kw;Wk; ② ypUe;J L.H.S =  R.H.S vdNt  
                                     (A∪B)×C=(A×C) ∪ (B×C) 
 

7  
 
 
 
 
 
i 

A vd;gJ 8 I tpl Fiwthd ,ay; vz;fspd; fzk;  
B vd;gJ 8 I tpl Fiwthd gfh vz;fspd; fzk; 
C vd;gJ ,ul;ilg;gil gfh vz;fspd; fzk; 
 
,jpypUe;J A = { 1,2,3,4,5,6,7 } 
                       B = { 2,3,5,7 } 
                       C = { 2 } 
,tw;iwf; nfhz;L ehk; rhpghh;f;fNtz;baJ  
          (A∩B) × C= (A×C) ∩ (B×C) 
 
L.H.S →   (A∩B) × C 
   (A∩B) = * 1,2,3,4,5,6,7 + ∩ * 2,3,5,7 + 
                    = { 2,3,5,7 } 
 
(A∩B) × C = * 2,3,5,7 + × * 2 + 
                     = { (2,2) (3,2) (5,2) (7,2) }  ---------------------------------① 
 
R.H.S →  (A×C) ∩ (B×C) 
 
       (A×C) = { 1,2,3,4,5,6,7 } × { 2 } 
                    = { (1,2) (2,2) (3,2) (4,2) (5,2) (6,2) (7,2) } 
       (B×C) = { 2,3,5,7 } × { 2 } 
                    = { (2,2) (3,2) (5,2) (7,2) } 
 
(A×C) ∩ (B×C) = * (1,2) (2,2) (3,2) (4,2) (5,2) (6,2) (7,2) + ∩ * (2,2)                         
                                                                                         (3,2) (5,2) (7,2) } 
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                              = { (2,2) (3,2) (5,2) (7,2) }  ----------------------② 
 
①kw;Wk; ② ypUe;J L.H.S =  R.H.S vdNt 
              (A∩B) × C= (A×C) ∩ (B×C) 
 

 ii ehk; rhpghh;f;fNtz;baJ  A×(B−C) = (A×B) −  (A×C) 
L.H.S →   A×(B−C) 
      (B−C) = * 2,3,5,7 + − * 2 + 
                    = { 3,5,7 } 
 
A×(B−C) = * 1,2,3,4,5,6,7 + × * 3,5,7 + 
                    = { (1,3) (1,5) (1,7) (2,3) (2,5) (2,7) (3,3) (3,5) (3,7) (4,3)(4,5)     
                                (4,7) (5,3) (5,5) (5,7) (6,3) (6,5) (6,7) (7,3) (7,5)(7,7) }                                                                                      
                                              ---------------------------------① 
R.H.S → (A×B) −  (A×C) 
  (A×B) = { 1,2,3,4,5,6,7 } × { 2,3,5,7 } 
               = {(1,2) (1,3) (1,5) (1,7) (2,2) (2,3) (2,5) (2,7)(3,2) (3,3) (3,5)              
             (3,7) (4,2) (4,3) (4,5) (4,7) (5,2)  (5,3) (5,5) (5,7) (6,2) (6,3)(6,5) 
  (6,7) (7,2) (7,3) (7,5) (7,7)    } 
 
(A×C) = { 1,2,3,4,5,6,7 } × { 2 } 
              = {(1,2) (2,2)(3,2)(4,2) (5,2)  (6,2) (7,2) } 
 
(A×B) −  (A×C)=  * (1,3) (1,5) (1,7) (2,3) (2,5) (2,7) (3,3) (3,5) (3,7)(4,3)  
       (4,5) (4,7) (5,3) (5,5) (5,7) (6,3) (6,5) (6,7)(7,3) (7,5)               
        (7,7) } ------------② 
①kw;Wk; ② ypUe;J L.H.S =  R.H.S vdNt 
                                    A×(B−C) = (A×B) −  (A×C) 
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      10  STD                                           LN-1                                                              EX-1.2     

                       cwTfs; 

1  
 
 
 
 
i 
 
 
 
ii 
 
 
iii 
 
 
iv 

A = {1,2,3,7}    
B = {3,0,–1,7}  
vdNt A×B = { (1,3) (1,0) (1,−1) (1,7) (2,3) (2,0) (2,−1) (2,7) (3,3)                                                          
   (3,0) (3,−1) (3,7) (7,3) (7,0) (7,−1) (7,7) } 
 
R1 = {(2,1), (7,1)} 
,q;F (2,1) ∈ R₁ Mdhy;  (2,1) ∈ A×B  vdNt  
R1 MdJ A –ypUe;J B –f;F Md cwT ,y;iy. 
 
R2   = {(−1,1)} 
,q;F (−1,1)  ∈ R₂ Mdhy;  (−1,1) ∈ A×B  vdNt 
 R2   MdJ A –ypUe;J B –f;F Md cwT ,y;iy. 
 
R3 = {(2,−1) (7,7) (1,3) } 
R3  ⊆ A×B   vdNt R₃ MdJ A –ypUe;J B –f;F Md cwT MFk;. 
 
R4   = {(7,−1), (0,3), (3,3), (0,7)}  
,q;F (0,3) ∈ R₄   Mdhy;  (0,3) ∈ A×B  vdNt  
 R4   MdJ A –ypUe;J B –f;F Md cwT ,y;iy. 
 

2   𝐴 = { 1,2,3, … … … 45 } 
cwT 𝑅 vd;gJ 𝐴 d; kPJ Xh; vz;zpd; th;f;fk;  
 ∴  𝑅 = { 1,4,9,16,25,36 } 
,jpypUe;J  𝑅 vd;gJ 𝐴 d; cl;fzk; vdyhk; 
kjpg;gfk; = {1,2,3,4,5,6  } 
tPr;rfk;  = { 1,4,9,16,25,36 } 

3  R = { (𝑥, 𝑦)  / 𝑦 = 𝑥 + 3 , 𝑥 ∈ *0,1,2,3,4,5 +  }  
R d; gl;bay; Kiw R { (0,3) (1,4) (2,5) (3,6) (4,7) (5,8) }                                                         

                        
      R d; kjpg;gfk; = *0,1,2,3,4,5 + 
  R d; tPr;rfk;  = *3,4,5,6,7,8 + 
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4 
 

i 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

{(x,y)|x = 2y, x ∈ {2,3,4,5}, y  ∈ {1,2,3,4} 
 
gl;bay; Kiw 
y = 1 vdpy; 𝑥 = 2 × 𝑦 = 2 × 1 = 2  
y = 2 vdpy; 𝑥 = 2 × 𝑦 = 2 × 2 = 4 
y = 3 vdpy; 𝑥 = 2 × 𝑦 = 2 × 3 = 6 Mdhy; ∉ {2,3,4,5} 
y = 4 vdpy; 𝑥 = 2 × 𝑦 = 2 × 4 = 8 Mdhy ∉ {2,3,4,5} 
 
∴ R =  { (2,1) (4,2) } 
 
mk;Gf;Fwp glk; 
 

  
 
tiuglk;  

      
 

 ii {(x,y)|y = x+3, x, y Mfpait ,ay; vz;fs; < 10} 
gl;bay; Kiw 
         𝑦 = 𝑥 + 3 vdNt 
𝑥 = 1 vdpy; 𝑦 = 1 + 3 = 4  
𝑥 = 2 vdpy; 𝑦 = 2 + 3 = 5 
𝑥 = 3 vdpy; 𝑦 = 3 + 3 = 6 
𝑥 = 4 vdpy; 𝑦 = 4 + 3 = 7 
𝑥 = 5 vdpy; 𝑦 = 5 + 3 = 8 
𝑥 = 6 vdpy; 𝑦 = 6 + 3 = 9 
𝑥 = 7 vdpy; 𝑦 = 7 + 3 = 10 Mdhy; → x, y Mfpait ,ay; vz;fs; < 10 
𝑥 = 8 vdpy; 𝑦 = 8 + 3 = 11 Mdhy; → x, y Mfpait ,ay; vz;fs; < 10 
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𝑥 = 9 vdpy; 𝑦 = 9 + 3 = 12 Mdhy; → x, y Mfpait ,ay; vz;fs; < 10 
 
∴ R =  { (1,4) (2,5) (3,6) (4,7) (5,8) (6,9)  } 
 
mk;Gf;Fwp glk;                     tiuglk; 
 

                               
 

 iii thpir Nrhbfspd; fzk; 
* (10000 , A₁ ) (10000 ,A₂) ( 10000 ,A₃) (10000 , A₄) 
(10000 , A₅ ) (25000 , C₁) (25000 , C₂) (25000 , C₃) 
(25000 , C₄) (25000 , C₅) (50000 ,M₁) (50000 ,M₂) 
 (50000 ,M₃) (100000 , E₁) (100000 , E₂) + 
mk;Gf;Fwp glk; 
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  STD-10                                        LN-1                                                              EX – 1.3 

                      rhh;Gfs; 

1  ⨍ = { ( 𝑥 , 𝑦 )|𝑥, 𝑦 ∈  ℕ       kw;Wk;  𝑦 = 2𝑥 } MdJ  ℕ –d; kPjhd Xh; cwT 
 
ℕ = * 1,2,3,4,5… + vdNt 
𝑥 = 1 vdpy; 𝑦 = 2𝑥 = 2 × 1 = 2  
𝑥 = 2 vdpy; 𝑦 = 2𝑥 = 2 × 2 = 4 
𝑥 = 3 vdpy; 𝑦 = 2𝑥 = 2 × 3 = 6 
⋮ 
⨍–d;  gl;bay; Kiw * ( 1,2) (2,4) (3,6) (4,8) (5,10,) (6,12) ……. + 
 
mk;Gf;Fwp glk; 

             
⨍–d; kjpg;gfk;     = *1,2,3,4,5 …   + 
Jid kjpg;gfk;    = *1,2,3,4,5 …   + 
tPr;rfk;          = *2,4,6,8,10, …    + 
f xU rhh;ghFk;  
fhuzk; :  X -d; xt;nthU cWg;Gf;Fk; xNu xU epoy;cU  N-y; cs;sJ 
 

2  X = {3,4,6,8}  

R= {  𝑥, 𝑓(𝑥) | 𝑥 ∈ 𝑋, 𝑓(𝑥) = 𝑥2 + 1} 

ℕ = * 1,2,3,4,5… + vdNt 
.𝑥 ∈ 𝑋,    𝑓(𝑥) = 𝑥2 + 1 
𝑥 = 3 vdpy; 𝑓(3) = 32 + 1 = 9 + 1 = 10  
𝑥 = 4 vdpy; 𝑓(4) = 42 + 1 = 16 + 1 = 17  
𝑥 = 6 vdpy; 𝑓(6) = 62 + 1 = 36 + 1 = 37 
𝑥 = 8 vdpy; 𝑓(8) = 82 + 1 = 64 + 1 = 65 
 
R–d;  gl;bay; Kiw { (3,10) (4,17) (6,37) (8,65) }  
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R xU rhh;ghFk;  
fhuzk; :  X -d; xt;nthU cWg;Gf;Fk; xNu xU epoy;cU  N-y; cs;sJ 
 

3  
 
 
i 
 
 
 
ii 
 
 
iii 
 
 
iv 

 𝑓(𝑥) =  𝑥2 − 5𝑥 + 6 
  𝑓(𝑥) =  𝑥 × 𝑥 − 5 × 𝑥 + 6 
 
  𝑓(−1) = (−1) × (−1) − 5 × (−1) + 6 
                = 1+5+6  
               = 12 
 
 𝑓(2𝑎) = (2𝑎) × (2𝑎) − 5 × (2𝑎) + 6 
              = 4𝑎2 − 10𝑎 + 6     
   
 𝑓(2)   = 2 × 2 − 5 × 2 + 6 
             = 4 − 10 + 6     
             = 0 
 
  𝑓(𝑥 − 1)   = (𝑥 − 1) × (𝑥 − 1) − 5 × (𝑥 − 1) + 6 
                      = 𝑥2 − 2𝑥 + 1 − 5𝑥 + 5 + 6 
                      = 𝑥2 − 7𝑥 + 12 
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4 i 
 
 
 
 
ii 
 
iii 
 
iv 

(m)    𝑓(0)    = 9 
 (M)   𝑓(7)    = 6 
 (,)   𝑓(2)    = 6  
 (<)   𝑓(10)  = 0 
 
 𝑥 = 9.5 vdpy;  𝑓(𝑥) = 1 
 
 𝑓(𝑥) d; kjpg;gfk; = {  𝑥 / 0≤ 𝑥 ≤10 ,  𝑥 ∈ R  + 
         tPr;rfk; = { 𝑥 / 0≤ 𝑥 ≤9 ,  𝑥 ∈ R    + 
 
6 d;  epoy;cU  5 
 

5   𝑓(𝑥) = 2𝑥 + 5    ,  𝑥 ≠ 0 vdNt 
 
  𝑓(𝑥 + 2) = 2(𝑥 + 2) + 5 
                    = 2𝑥 + 4 + 5 
                   = 2𝑥 + 9 
 
 𝑓(2)         = 2 × 2 + 5     
                  = 4 + 5 = 9 
 

 
𝑓(𝑥+2)−𝑓(2)

𝑥
 = 

(2𝑥+9)− 9

𝑥
  

  

                     =  
2𝑥+9− 9

𝑥
 =  

2𝑥

𝑥
 =2 

 
6  

 
i 
 
 
 
 
ii 
 
 
 
 
iii 
 
 
 
iv 

𝑓(𝑥) = 2𝑥 − 3   

𝑓(𝑥) = 2𝑥 − 3   

  𝑓(𝑥) = 2𝑥 − 3  vdpy; 
 
𝑓(0) = 2 × 0 − 3 = 0−3 = −3  
𝑓(1) = 2 × 1 − 3 = 2−3 = −1 ,jpypUe;J 
 

   
𝑓(0)+𝑓(1)

2
 = 

(−3)+(−1)

2
   = 

−3−1

2
 =  

−4

2
 = −2 

 

𝑓(𝑥) = 0  vdpy; 2𝑥 − 3 = 0 
                2𝑥 = 3 

                                           𝑥 =   
3

2
 

 

𝑓(𝑥) = 𝑥  vdpy; 2𝑥 − 3 = 𝑥 
             2𝑥 − 𝑥 = 3 
                                          𝑥 =   3 
 𝑓(𝑥) = 2𝑥 − 3 
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𝑓(1 − 𝑥) = 2(1 − 𝑥) − 3 = 2− 2𝑥 − 3 = −2𝑥 − 1 
              𝑓(𝑥) =  𝑓(1 − 𝑥)  vdNt 
    2𝑥 − 3 = − 2𝑥 − 1 
       2𝑥 + 2𝑥 = −1 + 3 
                 4𝑥 = 2 

                    𝑥 =   
2

4
    

 

                    𝑥 =   
1

2
 

7  ngl;bapd; fdmsT V = mbg;gug;G × cauk; 
 
mbg;gug;G =(24 − 2𝑥) × (24 − 2𝑥)  
        =    24 × 24 + 24 × (−2𝑥) − 2𝑥 × 24 − 2𝑥 ×
                                                                                                (−2𝑥)  
        =    576 − 48𝑥 − 48𝑥 + 4𝑥2    
        = 4𝑥2 − 96𝑥 + 576 
  cauk; = 𝑥               
 
fdmsT  V    = (4𝑥2 − 96𝑥 + 576) × 𝑥 
          = 4𝑥3 − 96𝑥2 + 576𝑥 
 
vdNt  V( 𝑥) = 4𝑥3 − 96𝑥2 + 576𝑥 
 

8   𝑓(𝑥) = 3 − 2𝑥 
𝑓(𝑥2) = 3 − 2𝑥2 
(f(𝑥))2 =  𝑓(𝑥) × 𝑓(𝑥) = (3 − 2𝑥) × (3 − 2𝑥) 
                                           = 9−12 𝑥 +4𝑥2 
                                           = 4𝑥2 − 12 𝑥 +9 
 

                   𝑓(𝑥2)  =  f(𝑥) 
2

  vd;gjhy; 

               3 − 2𝑥2  = 4𝑥2 − 12 𝑥 +9 
                           0  = 4𝑥2 − 12 𝑥 + 9 + 2𝑥2 − 3 
 6𝑥2 − 12 𝑥 + 6 = 0  
      𝑥2 − 2 𝑥 + 1 = 0   ,ij fhuzpgLj;j 
(𝑥 − 1) ( 𝑥 − 1)  = 0 
                            𝑥 = 1 

9           Jhuk; 𝑑 
Ntfk; 𝑠 =  --------------  
         fhyk; 𝑡    
; 
        𝑑 = 𝑠 × 𝑡  
        𝑑 = 500 × 𝑡  
  𝑑(𝑡) = 500𝑡 
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1
0 

i 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ii 
 
 
 
 
 
 
iii 
 
 
 
 
 
 
 
 
 
 
iv 

,e;j cwT xU rhh;ghFk;  
fhuzk; :  X -d; xt;nthU cWg;Gf;Fk; xNu xU       mk;Gf;Fwp glk; 
         epoy;cU  Y-y; cs;sJ      
 
,q;F cwT 𝑦 = 𝑎𝑥 + 𝑏 
 
,jpypUe;J   56 = 𝑎 × 35 + 𝑏 kw;Wk;  
           65 = 𝑎 × 45 + 𝑏 vd fpilf;fpwJ 
 
             56 = 35𝑎 + 𝑏 ----------------① 
             65 = 45𝑎 + 𝑏 ---------------②  vd;f 
           
② − ① fhz;Nghk; 65 = 45𝑎 + 𝑏 ----------------② 
                  56 = 35𝑎 + 𝑏  ---------------①   
              ----------------------------------  
                9 =   10𝑎 
              ----------------------------------  
 10𝑎 = 9 

   𝑎 =
9

10
= 0.9 

 
      𝑎 = 0.9 vd ① -y; gpujpapl 56 = 0.9 × 35 + 𝑏 
                          56 = 31.5 + 𝑏 
                    56 − 31.5 = 𝑏 
                        24.5 = 𝑏  
  𝑎 = 0.9   𝑏 = 24.5 MFk; 
 
Kd;dq;ifapd; ePsk; 𝑥 = 40 nr.kP 
vdpy; cauk;  𝑦 =  ?  
,q;F cwT 𝑦 = 𝑎𝑥 + 𝑏 
 
  𝑎 = 0.9  
  𝑏 = 24.5 
  𝑥 = 40 
             𝑦 = 0.9 × 40 + 24.5  
             𝑦 = 36 + 24.5 = 60.5  
cauk;  𝑦 =   60.5  nr.kP  
       
 𝑦 = 53.3 vdpy;  𝑥 =  ? 
        53.3 = 0.9𝑥 + 24.5 
  53.3 − 24.5 = 0.9𝑥 
        28.8 = 0.9𝑥 

          𝑥 =
28.8

0.9
 

          𝑥 = 32 nr.kP 
Kd;dq;ifapd; ePsk; 𝑥 = 32 nr.kP 
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  STD-10                                            LN-1                                                                  EX-1.4 

          rhh;Gfisf; Fwpf;Fk; Kiw kw;Wk; rhh;Gfspd; tiffs; 

1 i jPh;T : ,t;tiuglk; rhh;ig Fwpf;fhJ  
 
fhuzk; : xU Fj;Jf;NfhL tiuglj;ij ,U Gs;spfspy;     
    ntl;LfpwJ  
 
 

 ii jPh;T : ,t;tiuglk; rhh;ig Fwpf;fpwJ  
 
fhuzk; : xU Fj;Jf;NfhL tiuglj;ij xNu xU    
     Gs;spapy; kl;Lk;  ntl;LfpwJ 
 
 
 
 
 

 iii jPh;T : ,t;tiuglk; rhh;ig Fwpf;fhJ  
 
fhuzk; : xU Fj;Jf;NfhL tiuglj;ij %d;W       
     Gs;spfspy; ntl;LfpwJ 
 
 
 
 
 

 iv jPh;T : ,t;tiuglk; rhh;ig Fwpf;fpwJ  
 
fhuzk; : xU Fj;Jf;NfhL tiuglj;ij xNu xU      
     Gs;spapy; kl;Lk; ntl;LfpwJ 
 
 
 
 
 

2   𝐴 = *2,4,6,10,12+  𝐵 = { 0,1,2,4,5,9 } 
 

 𝑓(𝑥) =
𝑥

2
− 1 

 

 𝑥 = 2 vdpy; 𝑓(2) =
2

2
− 1 = 1 − 1 = 0 

 𝑥 = 4 vdpy; 𝑓(4) =
4

2
− 1 = 2 − 1 = 1 

 𝑥 = 6 vdpy; 𝑓(6) =
6

2
− 1 = 3 − 1 = 2 

 𝑥 = 10 vdpy; 𝑓(10) =
10

2
− 1 = 5 − 1 = 4 

 𝑥 = 12 vdpy; 𝑓(12) =
12

2
− 1 = 6 − 1 = 5 
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thpirNrhbfspd; fzk; :  
  𝑓 = { (2,0), (4,1), (6,2), (10,4), (12,5)} 
ml;ltiz : 
  

𝑥 2 4 6 10 12 
𝑓(𝑥) 0 1 2 4 5 

 
mk;Gf;Fwpglk; : 

         
tiuglk; : 

       
 

3   𝑓 = {(1,2) (2,2) (3,2) (4,3) (5,4) }  
 
mk;Gf;Fwpglk; :      
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ml;ltiz :  
  
 
 
 
tiuglk; : 

      
 

𝑥 1 2 3 4 5 
𝑓(𝑥) 2 2 2 3 4 

4   𝑓: 𝑁 → 𝑁     𝑓(𝑥) = 2𝑥 − 1 
  
 𝑓: *1,2,3,4 … + → {1,2,3,4, …  } 
  
 𝑥 = 1 vdpy; 𝑓(1) = 2 × 1 − 1 = 2 − 1 = 1 
 𝑥 = 2 vdpy; 𝑓(2) = 2 × 2 − 1 = 4 − 1 = 3 
 𝑥 = 3 vdpy; 𝑓(3) = 2 × 3 − 1 = 6 − 1 = 5 
 𝑥 = 4 vdpy; 𝑓(4) = 2 × 4 − 1 = 8 − 1 = 7 
 𝑥 = 5 vdpy; 𝑓(5) = 2 × 5 − 1 = 10 − 1 = 9  
  

   
 
,jpypUe;J  kjpg;gfj;jpd; ntt;NtW cWg;GfSf;F Jizkjpg;gfj;jpy; 
ntt;NtW epoy;cUf;fs; cs;sd. vdNt 𝑓  MdJ xd;Wf;nfhd;whd 
rhh;ghFk;.  
  
𝑓-d; tPr;rfk; {1,3,5, … . } ≠ Jizkjpg;gfk;   
 vdNt 𝑓  MdJ Nky;rhh;G ,y;iy. 
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5   𝑓: 𝑁 → 𝑁     𝑓(𝑚) = 𝑚2 + 𝑚 + 3 
 𝑓: *1,2,3,4 … + → {1,2,3,4, …  } 
 
 𝑚 = 1 vdpy; 𝑓(1) = 12 + 1 + 3 = 1 + 1 + 3 = 5 
 𝑚 = 2 vdpy; 𝑓(2) = 22 + 2 + 3 = 4 + 2 + 3 = 9 
 𝑚 = 3 vdpy; 𝑓(3) = 32 + 3 + 3 = 9 + 3 + 3 = 15 
 𝑚 = 4 vdpy; 𝑓(4) = 42 + 4 + 3 = 16 + 4 + 3 = 23 
  
𝑓-d; tPr;rfk; {5,9,15,23, … . } 
 
,jpypUe;J  kjpg;gfj;jpd; ntt;NtW cWg;GfSf;F Jizkjpg;gfj;jpy; 
ntt;NtW epoy;cUf;fs; cs;sd. vdNt  
     𝑓  MdJ xd;Wf;nfhd;whd rhh;ghFk;. 
 

6  𝐴 = *1,2,3,4+  𝐵 = 𝑁          𝑓(𝑥) = 𝑥3 
            𝐵 = *1,2,3,4 … + 
 𝑓(𝑥) = 𝑥3 
𝑥 = 1 vdpy; 𝑓(1) = 13 = 1 
𝑥 = 2 vdpy; 𝑓(2) = 23 = 8 
𝑥 = 3 vdpy; 𝑓(3) = 33 = 27 
𝑥 = 4 vdpy; 𝑓(4) = 43 = 64 
 
𝑓-d; tPr;rfk; {1,8,27,64} 
 
kjpg;gfj;jpd; ntt;NtW cWg;GfSf;F Jizkjpg;gfj;jpy; ntt;NtW 
epoy;cUf;fs; cs;sd. vdNt 𝑓  MdJ xd;Wf;nfhd;whd rhh;ghFk;.   
 
𝑓-d; tPr;rfk; {1,8,27,64, … . } ≠ Jizkjpg;gfk;   
 vdNt 𝑓  MdJ cl;rhh;G . 

7 i 𝑓: 𝑅 → 𝑅     𝑓(𝑥) = 2𝑥 + 1 
 
Fwpg;G : 𝑓(𝑥₁) = 𝑓(𝑥₂) vd vLj;Jf;nfhz;L 
        𝑥₁ = 𝑥₂ vd fpilj;jhy; 𝑓 MdJ xd;Wf;nfhd;whd rhh;ghFk;. 
        𝑥₁ ≠ 𝑥₂ vd fpilj;jhy; 𝑓 MdJ xd;Wf;nfhd;whd rhh;G ,y;iy. 
 
       𝑓(𝑥₁) = 𝑓(𝑥₂) vd;f 
 2𝑥₁ + 1 = 2𝑥₂ + 1 
    2𝑥₁ = 2𝑥₂ 
             𝑥₁ = 𝑥₂ 
       𝑓(𝑥₁) = 𝑓(𝑥₂)                        𝑥₁ = 𝑥₂ 
∴ 𝑓 MdJ xd;Wf;nfhd;whd rhh;ghFk;.  
 
Fwpg;G : 𝑦 = 𝑓(𝑥) vd vLj;Jf;nfhz;L 𝑥 d; kjpg;G fz;lwpe;J 𝑓(𝑥) y;      
   gpujpapl 𝑓(𝑥) = 𝑦 vd fpilj;jhy; 𝑓 MdJ Nky; rhh;ghFk;.         
             𝑓(𝑥) ≠ 𝑦  vd fpilj;jhy; 𝑓 MdJ Nky; rhh;G ,y;iy. 
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  𝒚 =  𝑓(𝑥) vd;f 
    𝒚 = 2𝑥 + 1  
  2𝑥 = 𝑦 − 1 

    𝑥 =
𝑦−1

2
 

 𝑥 =
𝑦−1

2
 vd 𝑓(𝑥) y; gpujpapl 

 𝑓(𝑥) = 2 .
𝑦−1

2
/ + 1 

 𝑓(𝑥) = 𝑦 
 ∴ 𝑓 MdJ Nky;rhh;ghFk;.   
 
∴ 𝑓 MdJ xd;Wf;nfhd;whd kw;Wk; Nky;rhh;ghf cs;sjhy;  
    ,J ,UGwr;rhh;G vdg;gLk;.  
  

 ii  𝑓: 𝑅 → 𝑅     𝑓(𝑥) = 3 − 4𝑥2 
 
         𝑓(𝑥₁) = 𝑓(𝑥₂) vd;f 
 3 − 4𝑥₁2 = 3 − 4𝑥₂2 
    4𝑥₁2 = 4𝑥₂2 
             𝑥₁2 =  𝑥₂2 
               𝑥₁ = 𝑥₂ my;yJ       𝑥₁ = −𝑥₂ 
 𝑓(𝑥₁) = 𝑓(𝑥₂)                            𝑥₁ ≠ 𝑥₂ 
 
 kjpg;gfj;jpd; ,U ntt;NtW cWg;GfSf;F Jidkjpg;gfj;jpy;  xNu 
epoy;cU cs;sJ.  
 
∴ 𝑓 MdJ xd;Wf;nfhd;whd rhh;G my;y .  
∴ 𝑓 MdJ xd;Wf;nfhd;whd rhh;G ,y;iy vd;gjhy; ,J ,UGwr;rhh;ghfhJ. 
  

8  𝐴 = *−1,1+  𝐵 = {0,2}   
 𝑓(𝑥) = 𝑎𝑥 + 𝑏  vd;gJ Nky;rhh;G   
 𝑓(−1) = 0 
 𝑓(−1) = 𝑎(−1) + 𝑏 = 0 
          −𝑎 + 𝑏 = 0  -----------------------------① 
  𝑓(1) = 2   
 𝑓(1) = 𝑎 × 1 + 𝑏 = 2 
                        𝑎 + 𝑏 = 2 ----------------------------② 
 ①+②                     −𝑎 + 𝑏 = 0 
                                       𝑎 + 𝑏 = 2 
                                     -------------------  
                                      0 + 2𝑏 = 2 
                                     -------------------  

                                                𝑏 =
2

2
= 1 
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     𝑏 = 1 vd ② y; gpujpapl 𝑎 + 1 = 2 
 
                                                         𝑎        = 2 − 1 = 1 
 𝑎 = 1  , 𝑏 = 1 
 

9                       𝑥 + 2     ;           𝑥 > 1                 →   2,3,4 
 𝑓(𝑥) =       2             ;      −1 ≤ 𝑥 ≤     1     →  −1,0,1 
                      𝑥 − 1     ;     −3 < 𝑥 < −1     → −2 
 

                 
                                    
 (𝑖) 𝑥 = 3   ∈ 𝑥 > 1  ,q;F  𝑓(𝑥) = 𝑥 + 2               
                                                      𝑓(3) = 3 + 2 = 5      
         
(𝑖𝑖) 𝑥 = 0   ∈ −1 ≤ 𝑥 ≤ 1  ,q;F  𝑓(𝑥) = 2               
                                                                  𝑓(0) = 2     
          
(𝑖𝑖𝑖) 𝑥 = −1.5    ∈ −3 < 𝑥 < −1  ,q;F  𝑓(𝑥) = 𝑥 − 1                 
                                                                  𝑓(−1.5) = −1.5 − 1 = −2.5      
 (𝑖𝑣)  𝑓(2) + 𝑓(−2) 
          𝑥 = 2   ∈ 𝑥 > 1  ,q;F  𝑓(𝑥) = 𝑥 + 2               
                                                      𝑓(2) = 2 + 2 = 4              
          𝑥 = −2    ∈ −3 < 𝑥 < −1  ,q;F  𝑓(𝑥) = 𝑥 − 1                 
                                                                  𝑓(−2) = −2 − 1 = −3      
 
         𝑓(2) + 𝑓(−2) = 4 + (−3) 
                                    = 4 − 3 
                                    = 1 

10   𝑓: ,−5 , 9-  → 𝑅 
 
                     6𝑥 + 1        ;  −5 ≤  𝑥 < 2          →  −5, −4, −3, −2, −1,0,1 
 𝑓(𝑥) =       5𝑥2 − 1     ;      2 ≤ 𝑥 < 6          → 2,3,4,5 
                      3𝑥 − 4       ;      6 ≤ 𝑥 ≤ 9         → 6,7,8,9 
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(𝑖)    𝑓(−3) + 𝑓(2)   
        𝑥 = −3   ∈ −5 ≤  𝑥 < 2  ,q;F  𝑓(𝑥) = 6𝑥 + 1 
                                                                 𝑓(−3) = 6 × (−3) + 1                   
                                                                               = −18 + 1 = −17 
 
        𝑥 = 2   ∈ 2 ≤ 𝑥 < 6 ,q;F  𝑓(𝑥) = 5𝑥2 − 1      
                                                              𝑓(2) = 5 × 22 − 1   
                                                                        = 5 × 4 − 1 
                                                                        = 20 − 1 = 19 
 𝑓(−3) + 𝑓(2) = −17 + 19 
                            = 2 
 
(𝑖𝑖)     𝑓(7) − 𝑓(1)  
       𝑥 = 7   ∈ 6 ≤ 𝑥 ≤ 9  ,q;F  𝑓(𝑥) = 3𝑥 − 4  
                                                              𝑓(7) = 3 × 7 − 4                   
                                                                       = 21 − 4 = 17 
 
        𝑥 = 1   ∈ −5 ≤  𝑥 < 2  ,q;F  𝑓(𝑥) = 6𝑥 + 1 
                                                                   𝑓(1) = 6 × 1 + 1                   
                                                                             = 6 + 1 = 7 
        𝑓(7) − 𝑓(1) = 17 − 7 = 10 
                                
(𝑖𝑖𝑖)     2𝑓(4) + 𝑓(8)  
            𝑥 = 4   ∈ 2 ≤ 𝑥 < 6 ,q;F  𝑓(𝑥) = 5𝑥2 − 1      
                                                              𝑓(4) = 5 × 42 − 1   
                                                                        = 5 × 16 − 1 
                                                                        = 80 − 1 = 79 
 
           𝑥 = 8   ∈ 6 ≤ 𝑥 ≤ 9  ,q;F  𝑓(𝑥) = 3𝑥 − 4  
                                                                  𝑓(8) = 3 × 8 − 4                   
                                                                            = 24 − 4 = 20 
          2𝑓(4) + 𝑓(8) = 2 × 79 + 20 
                                    = 158 + 20     = 178 
 

 (𝑖𝑣) 
2𝑓(−2)−𝑓(6) 

𝑓(4)+𝑓(−2) 
 

 
           𝑥 = −2   ∈ −5 ≤  𝑥 < 2  ,q;F  𝑓(𝑥) = 6𝑥 + 1 
                                                                 𝑓(−2) = 6 × (−2) + 1                   
                                                                               = −12 + 1 = −11 
           𝑥 = 6   ∈ 6 ≤ 𝑥 ≤ 9  ,q;F  𝑓(𝑥) = 3𝑥 − 4  
                                                                  𝑓(6) = 3 × 6 − 4                   
                                                                            = 18 − 4 = 14 
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           𝑓(4) = 79 
 
          𝑓(−2) = −11    
                                                                            

    
2𝑓(−2)−𝑓(6) 

𝑓(4)+𝑓(−2) 
=

2×(−11)−14 

79+(−11) 
=

−22−14 

79−11 
=

−36 

  68 
 

                          

                         =
4×(−9)

4×17 
=

−9 

  17 
 

11  nfhLf;fg;gl;lJ 𝑆(𝑡) =
1

2
𝑔𝑡2 + 𝑎𝑡 + 𝑏 

 
Fwpg;G : 𝑆(𝑡₁) = 𝑆(𝑡₂)  vd vLj;Jf;nfhz;L 
        𝑡₁ = 𝑡₂ vd fpilj;jhy; 𝑆 MdJ xd;Wf;nfhd;whd rhh;ghFk;. 
        𝑡₁ ≠ 𝑡₂vd fpilj;jhy; 𝑆 MdJ xd;Wf;nfhd;whd rhh;G ,y;iy. 
 
 𝑆(𝑡) MdJ xd;Wf;nfhd;whd rhh;ghFkh vd fz;lwpa  
             𝑆(𝑡₁) = 𝑆(𝑡₂) vd;f 
  

                        
1

2
𝑔𝑡₁2 + 𝑎𝑡₁ + 𝑏 =

1

2
𝑔𝑡₂2 + 𝑎𝑡₂ + 𝑏 

   
1

2
𝑔(𝑡₁2 − 𝑡₂2) + 𝑎 (𝑡₁ − 𝑡₂) = 0 

   (𝑡₁ − 𝑡₂) 0
1

2
𝑔(𝑡₁ + 𝑡₂) + 𝑎1 = 0               

                                    (𝑡₁ − 𝑡₂) = 0          Vnddpy;   0
1

2
𝑔(𝑡₁ + 𝑡₂) + 𝑎1 ≠ 0 

                                                𝑡₁ = 𝑡₂ 
              ∴ 𝑆(𝑡) MdJ xd;Wf;nfhd;whd rhh;ghFk;. 

12  nfhLf;fg;gl;lJ 𝑡(𝐶) = 𝐹   ,q;F 𝐹 =
9

5
𝐶 + 32 

                           ∴ 𝑡(𝐶) =
9

5
𝐶 + 32 

  (𝑖)           𝑡 0 =  
9

5
× 0 + 32 = 0 + 32 = 32° 𝐹 

 

  (𝑖𝑖)   𝑡(28) = .
9

5
× 28/ + 32 = (9 × 5.6) + 32  

                         = 50.4 + 32 
                           = 82.4° 𝐹 

 (𝑖𝑖𝑖)    𝑡(−10) =  
9

5
× (−10) + 32 = 9 × (−2) + 32 

                           = −18 + 32 
                            = 14° 𝐹 
 

 (𝑖𝑣)             𝑡(𝐶) = 212 vdpy; 𝑡(𝐶) =
9

5
𝐶 + 32 

                       212  =
9

5
𝐶 + 32 

                        
9

5
𝐶 = 212 − 32 = 180  
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9

5
𝐶 = 180 

                         𝐶 = 180 ×
5

9
 

                         𝐶 = 100°𝐶 
  
(𝑣)  nry;rpa]; kjpg;Gk; ghud;fPl; kjpg;Gk; rkkhf ,Uf;Fk;NghJ (𝐹 = 𝐶)  

    ntg;gepiy 𝐶 =
9

5
𝐶 + 32  

    5My; ngUf;f 
             5𝐶 = 9𝐶 + 160 
        5𝐶 − 9𝐶 = 160 
           −4𝐶 = 160 
 

             𝐶 =
160

−4
 

 
             𝐶 = −40° 
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  STD- 10                                             LN-1                                                              EX-1.5                                   
                     rhh;Gfspd; Nrh;g;G 
1 i  𝑓(𝑥) = 𝑥 − 6      𝑔(𝑥) = 𝑥2 

 
 (𝑓   ⃘ 𝑔) (𝑥) = 𝑓,𝑔(𝑥)-      
          = 𝑓,𝑥2-  
           = 𝑥2 − 6 
 
 (𝑔   ⃘ 𝑓) (𝑥) = 𝑔,𝑓(𝑥)- 
           = 𝑔,𝑥 − 6-  
          = (𝑥 − 6)2   
          = 𝑥2 − 12𝑥 + 36  
        
    (𝑓   ⃘ 𝑔) ≠  (𝑔   ⃘ 𝑓)  

 ii  

𝑓(𝑥) =
2

𝑥
      𝑔(𝑥) = 2𝑥2 − 1 

 
 (𝑓   ⃘ 𝑔) (𝑥) = 𝑓,𝑔(𝑥)-      
          = 𝑓,2𝑥2 − 1- 
  

           =
2

2𝑥2−1
 

 
 (𝑔   ⃘ 𝑓) (𝑥) = 𝑔,𝑓(𝑥)- 

           = 𝑔 0
2

𝑥
1 

  

          = 2 .
2

𝑥
/

2
− 1 

   

          = 2 ×
22

𝑥2
− 1 

          = 2
4

𝑥2
− 1 

 

         =
8

𝑥2
− 1 

     
   (𝑓   ⃘ 𝑔) ≠  (𝑔   ⃘ 𝑓) 

 iii 𝑓(𝑥) =
𝑥+6

3
      𝑔(𝑥) = 3 − 𝑥 

 
 (𝑓   ⃘ 𝑔) (𝑥) = 𝑓,𝑔(𝑥)-      
          = 𝑓,3 − 𝑥- 
  

           =
3−𝑥+6

3
 

          =
9−𝑥

3
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 (𝑔   ⃘ 𝑓) (𝑥) = 𝑔,𝑓(𝑥)- 

           = 𝑔 0
𝑥+6

3
1 

  

          = 3 − .
𝑥+6

3
/ 

   

          =
9−𝑥−6

3
           

          =
3−𝑥

3
  

    
    (𝑓   ⃘ 𝑔) ≠  (𝑔   ⃘ 𝑓) 

 iv  
𝑓(𝑥) = 3 + 𝑥      𝑔(𝑥) = 𝑥 − 4 
 
 (𝑓   ⃘ 𝑔) (𝑥) = 𝑓,𝑔(𝑥)-      
           = 𝑓,𝑥 − 4-  
            = 3 + 𝑥 − 4 
          = 𝑥 − 1 
 
 (𝑔   ⃘ 𝑓) (𝑥) = 𝑔,𝑓(𝑥)- 
           = 𝑔,3 + 𝑥-  
          = 3 + 𝑥 − 4   
          = 𝑥 − 1 
        
    (𝑓   ⃘ 𝑔) =  (𝑔   ⃘ 𝑓) 

 v   𝑓(𝑥) = 4𝑥2 − 1               𝑔(𝑥) = 1 + 𝑥 
 
 (𝑓   ⃘ 𝑔) (𝑥) = 𝑓,𝑔(𝑥)-      
          = 𝑓,1 + 𝑥-  
           = 4(1 + 𝑥)2 − 1 
          = 4(1 + 2𝑥 + 𝑥2) − 1 
          = 4 + 8𝑥 + 4𝑥2 − 1 
          = 4𝑥2 + 8𝑥 + 3 
 
 (𝑔   ⃘ 𝑓) (𝑥) = 𝑔,𝑓(𝑥)- 
           = 𝑔,4𝑥2 − 1-  
          = 1 + 4𝑥2 − 1  
          = 4𝑥2 
        
    (𝑓   ⃘ 𝑔) ≠  (𝑔   ⃘ 𝑓) 
 

2 i 𝑓(𝑥) = 3𝑥 + 2               𝑔(𝑥) = 6𝑥 − 𝑘 
 
nfhLf;fg;gl;lJ  (𝑓   ⃘ 𝑔) =  (𝑔   ⃘ 𝑓) 
          (𝑓   ⃘ 𝑔) (𝑥) = (𝑔   ⃘ 𝑓) (𝑥) 
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            𝑓,𝑔(𝑥)-  =  𝑔,𝑓(𝑥)-  
               𝑓,6𝑥 − 𝑘- = 𝑔,3𝑥 + 2-          
       3 (6𝑥 − 𝑘) + 2 = 6(3𝑥 + 2) − 𝑘 
        18𝑥 − 3𝑘 + 2 = 18𝑥 + 12 − 𝑘 
 
 18𝑥 − 3𝑘 + 2 − 18𝑥 − 12 + 𝑘 = 0 
                −2𝑘 − 10 = 0 
                    −2𝑘 = 10 

                      𝑘 =
10

−2
 

                      𝑘 = −5 
 ii 𝑓(𝑥) = 2𝑥 − 𝑘               𝑔(𝑥) = 4𝑥 + 5 

 
nfhLf;fg;gl;lJ    (𝑓   ⃘ 𝑔) =  (𝑔   ⃘ 𝑓) 
            (𝑓   ⃘ 𝑔) (𝑥) = (𝑔   ⃘ 𝑓) (𝑥) 
              𝑓,𝑔(𝑥)-  =  𝑔,𝑓(𝑥)-  
                 𝑓,4𝑥 + 5- = 𝑔,2𝑥 − 𝑘-          
          2(4𝑥 + 5) − 𝑘 = 4(2𝑥 − 𝑘) + 5     
            8𝑥 + 10 − 𝑘 = 8𝑥 − 4𝑘 + 5 
 8𝑥 + 10 − 𝑘 − 8𝑥 + 4𝑘 − 5 = 0 
                3𝑘 + 5 = 0 
                   3𝑘 = −5 

                    𝑘 =
−5

3
 

3  𝑓(𝑥) = 2𝑥 − 1               𝑔(𝑥) =
𝑥+1

2
 

 
epUgpf;fNtz;baJ  (𝑓   ⃘ 𝑔) =  (𝑔   ⃘ 𝑓) =  𝑥 
         
          (𝑓   ⃘ 𝑔) (𝑥) = 𝑓,𝑔(𝑥)-  

                    = 𝑓 0
𝑥+1

2
1       

                      = 2 .
𝑥+1

2
/ − 1   

                   = 𝑥 + 1 − 1 
                   = 𝑥    --------------------------① 
 
                                (𝑔   ⃘ 𝑓)𝑥 =  𝑔,𝑓(𝑥)- 
                                                 = 𝑔,2𝑥 − 1- 
 

                                                 =
(2𝑥−1)+1

2
 

                                                 =
2𝑥

2
 

                                                 = 𝑥        --------------------------② 
 
①kw;Wk;②ypUe;J  (𝑓   ⃘ 𝑔) =  (𝑔   ⃘ 𝑓) =  𝑥    vd epUgpf;fg;gl;lJ 
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4 i 𝑓(𝑥) = 𝑥2 − 1               𝑔(𝑥) = 𝑥 − 2 
𝑓(𝑎) = 𝑎2 − 1                
nfhLf;fg;gl;lJ  (𝑔   ⃘ 𝑓) 𝑎 = 1  
                                   (𝑔   ⃘ 𝑓)𝑎 = 1  
                                   𝑔,𝑓(𝑎)-  = 1 
                                𝑔,𝑎2 − 1- = 1 
                           (𝑎2 − 1) − 2 = 1 
                               𝑎2 − 1 − 2 = 1 
                                       𝑎2 − 3 = 1 
                                               𝑎2 = 1 + 3 
                                               𝑎2 = 4 
                                                 𝑎 = ±2 

 ii   𝑓(𝑘) = 2𝑘 − 1 
nfhLf;fg;gl;lJ     𝑓    ⃘  𝑓 (𝑘) = 5 
                                         𝑓,𝑓(𝑘)-  = 5 
                                      𝑓,2𝑘 − 1- = 5 
                              2(2𝑘 − 1) − 1 = 5 
                                    4𝑘 − 2 − 1 = 5 
                                            4𝑘 − 3 = 5 
                                                   4𝑘 = 5 + 3 
                                                   4𝑘 = 8 

                                                     𝑘 =
8

4
 

                                        ∴          𝑘 = 2 
5        𝐴, 𝐵, 𝐶 ⊆ 𝑁        mjhtJ      𝐴, 𝐵, 𝐶 ⊆ {1,2,3,4,5, … }   

     
𝑓 ∶ 𝐴 → 𝐵 vd;w rhh;G 𝑓(𝑥) = 2𝑥 + 1 vdTk;  
𝑔 ∶ 𝐵 → 𝐶 vd;w rhh;G 𝑔(𝑥) = 𝑥2 vdTk; tiuaWf;fg;gl;Ls;sJ 
 
(𝑓   ⃘ 𝑔) (𝑥)  = 𝑓,𝑔(𝑥)-  
          = 𝑓,𝑥2-       
             = 2(𝑥2) + 1   
          = 2𝑥2 + 1    
 ∴ 𝑓   ⃘ 𝑔 d; tPr;rfk; = {𝑦   /  𝑦 = 2𝑥2 + 1  ,    𝑥, 𝑦 ∈ 𝑁 }  
   
 (𝑔   ⃘ 𝑓)𝑥 =  𝑔,𝑓(𝑥)- 
                    = 𝑔,2𝑥 + 1- 
                    = (2𝑥 + 1)2                          
∴ 𝑔   ⃘ 𝑓 d; tPr;rfk; = {𝑦   /  𝑦 = (2𝑥 + 1)2  ,    𝑥, 𝑦 ∈ 𝑁 }   

6   𝑓(𝑥) = 𝑥2 − 1 
 𝑓   ⃘ 𝑓 =   𝑓,𝑓(𝑥)- 
           =   𝑓,𝑥2 − 1-  
           = (𝑥2 − 1)2 − 1 
          = 𝑥4 − 2𝑥2 + 1 − 1 
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          = 𝑥4 − 2𝑥2  
 
 𝑓   ⃘ 𝑓   ⃘ 𝑓 =   𝑓, 𝑓(𝑓(𝑥) )  - 
                  =  𝑓,  𝑥4 − 2𝑥2   -  
                  = ( 𝑥4 − 2𝑥2)2 − 1              

7   𝑓(𝑥) = 𝑥5   kw;Wk;        𝑔(𝑥) = 𝑥4 
𝐴 vd;gJ kjpg;gfk; kw;Wk; 𝐵 vd;gJ Jidkjpg;gfk; vd;f 
 
    𝑓 MdJ xw;iwg;;gil rhh;G vd;gjhy; 𝐴 -d; xt;nthU Kd;cUf;Fk;  𝐵 
-y; jdpj;j xNunahU epoy;cU kl;LNk ,Uf;Fk; 
         ∴    𝑓 MdJ xd;Wf;nfhd;whd rhh;ghFk;. 
 
𝑔 MdJ ,ul;ilg;gil rhh;G vd;gjhy; 𝐴 -d; xt;nthU Kd;cUf;Fk;  𝐵 -y; 
±𝑥  vd;wthW  ,uz;L epoy;cUf;fs; ,Uf;Fk; 
         ∴    𝑓 MdJ xd;Wf;nfhd;whd rhh;ghfhJ.  
 
(𝑓   ⃘ 𝑔) (𝑥) = 𝑓,𝑔(𝑥)- 
         = 𝑓,𝑥4- 
         = (𝑥4)5 
          = 𝑥20 
𝑓   ⃘ 𝑔 MdJ ,ul;ilg;gil rhh;G vd;gjhy; kjpg;gfj;jpd; xt;nthU 
Kd;cUf;Fk;  Jidkjpg;gfj;jpy;  ±𝑥  vd;wthW  ,uz;L epoy;cUf;fs; 
,Uf;Fk; 
         ∴    𝑓   ⃘ 𝑔  MdJ xd;Wf;nfhd;whd rhh;ghfhJ.  

8   𝑓(𝑥) = 𝑥 − 1  
 𝑔(𝑥) = 3𝑥 + 1 
  (𝑥) = 𝑥2 
 epUgpf;fNtz;baJ  (𝑓   ⃘ 𝑔)   ⃘  = 𝑓   ⃘( 𝑔   ⃘ ) 
    𝑓   ⃘ 𝑔(𝑥) =  𝑓,𝑔(𝑥)-         
                     =  𝑓,3𝑥 + 1- 
                     = (3𝑥 + 1) − 1 
                     = 3𝑥 
 
 (𝑓   ⃘ 𝑔)   ⃘ (𝑥) = (𝑓   ⃘ 𝑔) 𝑥2 
                            = 3 𝑥2 ------------------------① 
 
 𝑔   ⃘ (𝑥)    =  𝑔,(𝑥)-         
                     =  𝑔,𝑥2- 
                     = 3𝑥2 + 1 
 
 𝑓   ⃘( 𝑔   ⃘ ) = 𝑓(3𝑥2 + 1) 
                      = 3𝑥2 + 1 − 1 
                      = 3𝑥2   ---------------------------② 
①kw;Wk;②ypUe;J   (𝑓   ⃘ 𝑔)   ⃘  = 𝑓   ⃘( 𝑔   ⃘ ) vd epUgpf;fg;gl;lJ 
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 ii  𝑓(𝑥) = 𝑥2  
 𝑔(𝑥) = 2𝑥 
  (𝑥) = 𝑥 + 4 
 
 epUgpf;fNtz;baJ  (𝑓   ⃘ 𝑔)   ⃘  = 𝑓   ⃘( 𝑔   ⃘ ) 
    𝑓   ⃘ 𝑔(𝑥) =  𝑓,𝑔(𝑥)-         
                     =  𝑓,2𝑥- 
                     = (2𝑥)2                   
                     = 4𝑥2 
 (𝑓   ⃘ 𝑔)   ⃘ (𝑥) = (𝑓   ⃘ 𝑔) (𝑥 + 4) 
                            = 4 (𝑥 + 4)2 ------------------------① 
 
 𝑔   ⃘ (𝑥)    =  𝑔,(𝑥)-         
                     =  𝑔,𝑥 + 4- 
                     = 2(𝑥 + 4) 
 
 𝑓   ⃘( 𝑔   ⃘ ) = 𝑓[2(𝑥 + 4)] 

                      =  2(𝑥 + 4) 
2

 

                      = 4 (𝑥 + 4)2   ---------------------------② 
 
①kw;Wk;②ypUe;J   (𝑓   ⃘ 𝑔)   ⃘  = 𝑓   ⃘( 𝑔   ⃘ ) vd epUgpf;fg;gl;lJ 
 

 iii  𝑓(𝑥) = 𝑥 − 4  
 𝑔(𝑥) = 𝑥2 
  (𝑥) = 3𝑥 − 5 
 
 epUgpf;fNtz;baJ  (𝑓   ⃘ 𝑔)   ⃘  = 𝑓   ⃘( 𝑔   ⃘ ) 
    𝑓   ⃘ 𝑔(𝑥) =  𝑓,𝑔(𝑥)-         
                     =  𝑓,𝑥2- 
                     = 𝑥2 − 4                   
                      
 (𝑓   ⃘ 𝑔)   ⃘ (𝑥) = (𝑓   ⃘ 𝑔) (3𝑥 − 5) 
                            =  (3𝑥 − 5)2 − 4   ------------------------① 
 
 𝑔   ⃘ (𝑥)    =  𝑔,(𝑥)-         
                     =  𝑔,3𝑥 − 5- 
                     = (3𝑥 − 5)2 
 
 𝑓   ⃘( 𝑔   ⃘ ) = 𝑓[(3𝑥 − 5)2] 
                      = (3𝑥 − 5)2 − 4  ---------------------------② 
 
①kw;Wk;②ypUe;J   (𝑓   ⃘ 𝑔)   ⃘  = 𝑓   ⃘( 𝑔   ⃘ ) vd epUgpf;fg;gl;lJ 
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9   𝑓 = {(−1,3)(0, −1)(2, −9)}            𝑓 ∶ 𝑍 → 𝑍 

 𝑓 MdJ Nehpar;rhh;G vdNt  𝑓(𝑥) = 𝑦           ,      𝑦 = 𝑎𝑥 + 𝑏 vd;f 
 
 𝑥 = −1 vdpy; 𝑦 = 3 
           3 = 𝑎(−1) + 𝑏 
                             3 = −𝑎 + 𝑏   ---------------------------① 
𝑥 = 0 vdpy; 𝑦 =  −1 
        −1 = 𝑎(0) + 𝑏 
                     −1 = 𝑏                    ---------------------------② 
 
 𝑏 = −1 vd ① y; gpujpapl →  3 = −𝑎 − 1      
                                                                  𝑎 = −3 − 1 
                                                                  𝑎 = −4 
 
 𝑎 = −4   ,  𝑏 = −1   vd 𝑦 = 𝑎𝑥 + 𝑏 y; gpujpapl  
 
→ 𝑦 = −4𝑥 − 1  
 𝑓(𝑥) = −4𝑥 − 1 vd;gJ Njitahd rhh;ghFk; 

10  nfhLf;fg;gl;lJ 𝐶(𝑡) Xh; Nehpar; Rw;W 
 𝐶(𝑎𝑡₁ + 𝑏𝑡₂) =  𝑎𝐶(𝑡₁) + 𝑏𝐶(𝑡₂)  
 
 𝐶(𝑡) = 3𝑡 vdpy; 
              𝐶(𝑎𝑡₁) = 3𝑎𝑡₁    𝐶(𝑏𝑡₂) = 3𝑏𝑡₂ 
 
,uz;ilAk; $l;l 𝐶(𝑎𝑡₁) +  𝐶(𝑏𝑡₂) = 3𝑎𝑡₁ + 3𝑏𝑡₂  
                            = 3(𝑎𝑡₁ + 𝑏𝑡₂)    
                            =  𝐶(𝑎𝑡₁ + 𝑏𝑡₂)   Vnddpy; 3𝑡 = 𝐶(𝑡)    
    vdNt  𝐶(𝑡) = 3𝑡 Xh; Nehpar; Rw;W 
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,t;Tyfpy; rhjpf;fg;gl;l rhjidfsps; vitAk; typikahy; rhjpf;fg;gl;lit my;y    
             tplhKaw;r;rpahy; rhjpf;fg;gl;litNa 
  STD-10                                                  LN-2                                                              EX-2.1                                                                                    

1  3My; tFf;Fk;NghJ kPjp 2 juf;$ba vz; 𝑎 vd;f 
      𝑎 = 3𝑥 + 2 vd;w tbtpy; mikAk; 
   𝑥 = 0 vdpy; 𝑎 = 3 × 0 + 2 = 2 
 𝑥 = 1 vdpy; 𝑎 = 3 × 1 + 2 = 3 + 2 = 5 
 𝑥 = 2 vdpy; 𝑎 = 3 × 2 + 2 = 6 + 2 = 8 
   𝑥 = 3 vdpy; 𝑎 = 3 × 3 + 2 = 9 + 2 = 11 
 
 𝑥 = 0 ,1,2,3….      vdpy;     𝑎 = 2,5,8,11,14, … 

2   thpirfspd; vz;zpf;if =
532

21
                                                                       

532 G+e;njhl;bfs; = KO thpirfspd; vz;zpf;if × 21 + kPjp 
            532 = 25 × 21 + 7 
 
KO thpirfspd; vz;zpf;if= 25 
kPjp G+e;njhl;bfs; vz;zpf;if= 7 

3  ,U mLj;jLj;j kpif KOf;fs;  𝑥 , 𝑥 + 1 vd;f 
,tw;wpd; ngUf;fw;gyd; = 𝑥 × ( 𝑥 + 1)  
                   = 𝑥2 + 𝑥 
epiy-1 
  𝑥 vd;gJ Xh; ,ul;ilg;gil vz; vdpy; 𝑥 = 2𝑘   
                                                                       𝑥2 + 𝑥 =  (2𝑘)2 + 2𝑘  
                                                                                     = 2𝑘(2𝑘 + 1)  ,J 2My; tFgLk; 
epiy-2 
  𝑥 vd;gJ Xh; xw;iwg;gil vz; vdpy; 𝑥 = 2𝑘 + 1   
 
                                                          𝑥2 + 𝑥 =  (2𝑘 + 1)2 + (2𝑘 + 1)  
 
                                                                        = (2𝑘 + 1)[(2𝑘 + 1) + 1]   
 
                             = (2𝑘 + 1)(2𝑘 + 2)   
 
                                                                        = (2𝑘 + 1)2(𝑘 + 1)   ,J 2My; tFgLk; 
∴ ,U mLj;jLj;j kpif KOf;fspd; ngUf;fw;gyd; 2 My; tFgLk; 

4   𝑎 I 13 My; tFf;Fk;NghJ kPjp 9  
                      𝑎 = 13𝑞 + 9  ----------------------------① 
𝑏 I 13 My; tFf;Fk;NghJ kPjp 7  
                      𝑏 = 13𝑞 + 7  ----------------------------② 
𝑐 I 13 My; tFf;Fk;NghJ kPjp 10  
                      𝑐 = 13𝑞 + 10  -------------- ------------③ 
 
①+②+③ → 𝑎 + 𝑏 + 𝑐 = (13𝑞 + 9  ) + (13𝑞 + 7  ) + (13𝑞 + 10  ) 
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                    = 13𝑞 + 13𝑞 + 13𝑞 + 9 + 7 + 10 
 
                   = 39𝑞 + 26                   
           𝑎 + 𝑏 + 𝑐 = 13(3𝑞 + 2) ,J 13 My; tFgLk; 

5    𝑥  vd;gJ Xh; kpif KO vd;f 
  𝑥 d; th;f;fk; 𝑥2 
epiy-1 
  𝑥 vd;gJ Xh; ,ul;ilg;gil vz; vdpy; 𝑥 = 2𝑘   
                                                       𝑥2  =  (2𝑘)2  
                                                              = 4𝑘2  ,ij 4 My; tFf;f <T 𝑘2 kPjp 0 
epiy-2 
  𝑥 vd;gJ Xh; xw;iwg;gil vz; vdpy; 𝑥 = 2𝑘 + 1   
                            𝑥2  =  (2𝑘 + 1)2 
                                   = 4𝑘2 + 1 + 4𝑘  
               = 4𝑘2 + 4𝑘 + 1   
                                   = 4(𝑘2 + 𝑘) + 1   ,ij 4 My; tFf;f <T (𝑘2 + 𝑘) kPjp; 1 
       ∴    epUgpf;fg;gl;lJ 

6 i    𝑎 = 412 
  𝑏 = 340 
A+f;spbd; tFj;jy; Jizj;Njw;wk; 𝑎 = 𝑏𝑞 + 𝑟  d; gb 
( ,q;F 𝑎-tFgLk; vz; > 𝑏-tFj;jp > 𝑞- <T > 𝑟- kPjp ) 
 
kP.ngh.t  fhz A+f;spbd; tFj;jy; topKiwia njhlh;e;J nra;jhy;  
   412 = 340 × 1 + 72   
   340 = 72 × 4 + 52   
    72 = 52 × 1 + 20   
    52 = 20 × 2 + 12   
    20 = 12 × 1 + 8   
    12 = 8 × 1 + 4    
     8 = 4 × 2 + 0   
 
filrp tFj;jp 4  
 ∴ 412 , 340 d; kP.ngh.t 4 

 ii    𝑎 = 867 
  𝑏 = 255 
A+f;spbd; tFj;jy; Jizj;Njw;wk; 𝑎 = 𝑏𝑞 + 𝑟  d; gb 
 ( ,q;F 𝑎-tFgLk; vz; > 𝑏-tFj;jp > 𝑞- <T > 𝑟- kPjp ) 
 
kP.ngh.t  fhz A+f;spbd; tFj;jy; topKiwia njhlh;e;J nra;jhy; 
   867 = 255 × 3 + 102   
   255 = 102 × 2 + 51   
   102 = 51 × 2 + 0    
   
filrp tFj;jp 51  
  ∴  867 , 255 d; kP.ngh.t 51 
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 iii    𝑎 = 10224 
  𝑏 = 9648 
A+f;spbd; tFj;jy; Jizj;Njw;wk; 𝑎 = 𝑏𝑞 + 𝑟  d; gb 
 ( ,q;F 𝑎-tFgLk; vz; > 𝑏-tFj;jp > 𝑞- <T > 𝑟- kPjp ) 
 
kP.ngh.t  fhz A+f;spbd; tFj;jy; topKiwia njhlh;e;J nra;jhy; 
   10224 = 9648 × 1 + 576   
 
   9648 = 576 × 16 + 432   
   576 = 432 × 1 + 144   
   432 = 144 × 3 + 0   
   filrp tFj;jp 144  
 
 ∴  10224 , 9648  d; kP.ngh.t 144; 

 iv  Kjypy;  84 > 90 d; kP.ngh.t fhz;Nghk;  
 𝑎 = 90 ,   𝑏 = 84 
A+f;spbd; tFj;jy; Jizj;Njw;wk; 𝑎 = 𝑏𝑞 + 𝑟  d; gb 
( ,q;F 𝑎-tFgLk; vz; > 𝑏-tFj;jp > 𝑞- <T > 𝑟- kPjp ) 
 
kP.ngh.t  fhz A+f;spbd; tFj;jy; topKiwia njhlh;e;J nra;jhy; 
   90 = 84 × 1 + 6   
   84 = 6 × 14 + 0      
filrp tFj;jp 6  
  ∴  90 , 84  d; kP.ngh.t 6 
 
 ,g;nghOJ 120 > 6 d; kP.ngh.t fhz;Nghk;  
 𝑎 = 120 ,   𝑏 = 6 
A+f;spbd; tFj;jy; Jizj;Njw;wk; 𝑎 = 𝑏𝑞 + 𝑟  d; gb 
( ,q;F 𝑎-tFgLk; vz; > 𝑏-tFj;jp > 𝑞- <T > 𝑟- kPjp ) 
 
kP.ngh.t  fhz A+f;spbd; tFj;jy; topKiwia njhlh;e;J nra;jhy; 
   120 = 6 × 20 + 0   
    
filrp tFj;jp 6  
  ∴  120 , 6  d; kP.ngh.t 6 
 ∴ 84>90>120 d; kP.ngh.t 6 

7  
 
 
 
 

 1230 kw;Wk; 1926 Mfpa vz;fis tFf;Fk;NghJ kPjp 12 I juf;$ba 
kpfg;nghpa vz;iz fhz (1230 − 12) kw;Wk; (1926 − 12) d; kP.ngh.t 
fhzNtz;Lk; 
  𝑎 = 1230 − 12 = 1218  
  𝑏 = 1926 − 12 = 1914 
A+f;spbd; tFj;jy; Jizj;Njw;wk; 𝑎 = 𝑏𝑞 + 𝑟  d; gb 
( ,q;F 𝑎-tFgLk; vz; > 𝑏-tFj;jp > 𝑞- <T > 𝑟- kPjp ) 
 
kP.ngh.t  fhz A+f;spbd; tFj;jy; topKiwia njhlh;e;J nra;jhy; 
   1914 = 1218 × 1 + 696   
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   1218 = 696 × 1 + 522   
   696 = 522 × 1 + 174   
   522 = 174 × 3 + 0   
   filrp tFj;jp 174  
 ∴  1914 , 1218  d; kP.ngh.t 174 
 ∴ Njitahd vz; 174 

8   32 , 60  d; kP.ngh.t 𝑑 
NkYk; 𝑑 = 32𝑥 + 60𝑦  
𝑎 = 60 ,   𝑏 = 32 
A+f;spbd; tFj;jy; Jizj;Njw;wk; 𝑎 = 𝑏𝑞 + 𝑟  d; gb 
( ,q;F 𝑎-tFgLk; vz; > 𝑏-tFj;jp > 𝑞- <T > 𝑟- kPjp ) 
 
kP.ngh.t  fhz A+f;spbd; tFj;jy; topKiwia njhlh;e;J nra;jhy;  
 
     60 = 32 × 1 + 28  ---------------------① 
     32 = 28 × 1 + 4   ------------------------② 
     28 = 4 × 7 + 0   
     filrp tFj;jp 4  
  ∴ 32 > 60 d; kP.ngh.t 𝑑 = 4 
 
 𝑑 = 4  vd 𝑑 = 32𝑥 + 60𝑦 y; gpujpapl  
 32𝑥 + 60𝑦 = 4  
          = (32 − 28 × 1)         → ② ypUe;J  4 = 32 − 28 × 1 
 
           = (32 − (60 − 32 × 1) × 1) → ① ypUe;J 28 = 60 − 32 × 1 
                         = (32 − (60 − 32)) 
                         = 32 − 60 + 32 
                         = 64 − 60 
   32𝑥 + 60𝑦 = 32 × 2 + 60 × (−1) 
             ∴   𝑥 = 2         ,    𝑦 = −1 

9  𝑎 = 𝑎  ,   𝑏 = 88   𝑟 = 61 
A+f;spbd; tFj;jy; Jizj;Njw;wk; 𝑎 = 𝑏𝑞 + 𝑟  d; gb 
( ,q;F 𝑎 vd;gJ tFgLk; vz; > 𝑏 vd;gJ tFj;jp > 𝑞 vd;gJ <T>  𝑟-kPjp ) 
  
     𝑎 = 88 × 𝑞 + 61   
     𝑎 = 11 × 8𝑞 + 11 × 5 + 6     
     𝑎 = 11 × (8𝑞 + 5) + 6       
  ∴ mNj kpif KOit 11 My; tFf;f fpilf;Fk; kPjp  6 

10  mLj;jLj;j ,U kpifKOf;fs; 𝑥, 𝑥 + 1 vd;f 
 𝑥, (𝑥 + 1) ,tw;wpd; kP.ngh.t 𝑛 vd;f 
  ∴ 𝑛 MdJ (𝑥 + 1) −  𝑥 I mjhtJ 1 I kPjpapd;wp tFf;Fk; 
 ,jpypUe;J 𝑛 = 1 vd mwpayhk; 
 
 𝑥, (𝑥 + 1) ,tw;wpd; kP.ngh.t 𝑛 = 1 
  ∴ 𝑥, (𝑥 + 1) vd;git rhh;fgh vz;fs; 
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 STD-10                                                         LN-2                                                  EX-2.2 

 mbg;gil vz;zpay; Njw;wk; 

1 4𝑛 ,q;F 𝑛 Xh; ,ay; vz; 
∴ 41 = 4 
  42 = 16 
  43 = 64 
  44 = 256   
∴   4𝑛 MdJ 6 vd;w ,yf;fj;ijf; nfhz;L KbaNtz;Lkhdhy; 𝑛 MdJ Xh; 
,ul;ilg;gilahf ,Uf;fNtz;Lk;  
 

2  2𝑛 × 5𝑚  ,jpy; 2𝑛  d; kjpg;G vg;nghOJk; ,ul;ilg;gil MFk; 
NkYk; 5𝑚  d; kjpg;G vg;nghOJk; xw;iwg;gil MFk;  
 
Xh; ,ul;ilg;gil vz;iz ve;j vz;zhy; ngUf;fpdhYk; ,ul;ilg;gil 
vz;Nz fpilf;Fk;  
∴ 𝑚  d; ve;j kjpg;gpw;f;Fk; 2𝑛 × 5𝑚   MdJ 5 vd;w vz;iz nfhz;L KbahJ 
 

3  252525 , 363636 Mfpa vz;fis gfh fhuzpgLj;JNthk; 
                     
 
 252525 = 5 × 5 × 3 × 7 × 481   
                                    
 363636 = 2 × 2 × 3 × 3 × 3 × 7 × 481  
                                          
 kP.ng.t = 3 × 7 × 481  = 10101 
 
 
 
 
 

4  13824 = 2𝑎 × 3𝑏  vdpy; 𝑎 =?    𝑏 =? 
     
      
           
               
  13824 = 2𝑎 × 3𝑏 = 29 × 32 
 
 ∴  𝑎 = 9    𝑏 = 2 
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5  𝑝₁𝑥₁ × 𝑝₂𝑥₂ × 𝑝₃𝑥₃ × 𝑝₄𝑥₄ = 113400 
  113400 I  gfh fhuzp gLj;JNthk;  
 
   
 113400 = 23 × 34 × 52 × 71 
 
 𝑝₁ = 2    ,  𝑝₂ = 3   , 𝑝₃ = 5   ,   𝑝₄ = 7 
 
 𝑥₁ = 3   , 𝑥₂ = 4  ,   𝑥₃ = 2 ,    𝑥₄ = 1 
 
 
 
 
 
 

6  408 , 170  Mfpatw;iw gfh fhuzp gLj;JNthk; 
 
                                         
   408 = 2 × 2 × 2 × 3 × 17 
 
   170 = 2 × 5 × 17 
 
 ∴ kP.ngh.t = 2 × 17 = 34 
 
   kP.ngh.k = 2 × 17 × 2 × 2 × 3 × 5 = 2040 
 

7 Kjypy; 24 > 15 > 36 Mfpa vz;fspd; kP.ngh.k fhz;Nghk;  
   kP.ngh.k = 23 × 32 × 5 
                    = 8 × 9 × 5 
                    = 360 
 
kpfg;nghpa Mwpyf;f vz; 999999 
 
    
                
  
 
 
 
 
 
 
kPjp 279 vdNt  
 Njitahd Mwpyf;f vz; = 999999 − 279 
                      = 999720 
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8 Njitahd vz; = ( 35 > 56 > 91 ) d; kP.ngh.k+7 
kP.ngh.k fhz Kjypy; gfh fhuzp gLj;JNthk; 
 35 = 5 × 7 

 56 = 2 × 2 × 2 × 7 
 91 = 7 × 13 
 
( 35>56>91 ) d; kP.ngh.k = 7 × 5 × 2 × 2 × 2 × 13   
                   = 3640 
 
Njitahd vz; = 3640 + 7 = 3647 
 

9 Njitahd vz; = (1>2>3….10) d; kP.ngh.k MFk;  
kP.ngh.k fhz Kjypy; gfh fhuzp gLj;JNthk; 
 2 = 2 × 1 
 3 = 3 × 1 
 4 = 2 × 2 
 5 = 5 × 1 
 6 = 2 × 3 
 7 = 7 × 1 
 8 = 2 × 2 × 2 
 9 = 3 × 3 
 
(1>2>3….10) d; kP.ngh.k = 2 × 2 × 2 × 3 × 3 × 5 × 7           
 
Njitahd vz; = 2520 
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  STD-10                                                LN-2                                                               EX-2.3 

                      kl;L vz;fzpjk; 

1 i  71 ≡ 𝑥  ( kl;L 8 ) 
 71 − 𝑥 = 8𝑛  >  ,q;F 𝑛 vd;gJ VNjDk; Xh; KO 
∴ 71 − 𝑥 vd;gJ 8 d; klq;F 
 71 f;F mUNf cs;s 71 I tpl Fiwthd 8 d; klq;F 64 
∴ 𝑥 d; Fiwe;jgl;r kjpg;G (71 − 64) = 7 
 

 ii 78 + 𝑥 ≡ 3  ( kl;L 5 ) 
 78 + 𝑥 − 3 = 5𝑛  >  ,q;F 𝑛 vd;gJ VNjDk; Xh; KO 
∴ 75 + 𝑥 vd;gJ 5 d; klq;F 
 75 f;F mUNf cs;s 75 I tpl nghpa 5 d; klq;F 80 
∴ 𝑥 d; Fiwe;jgl;r kjpg;G (80 − 75) = 5 
 

 iii 89 ≡ (𝑥 + 3)  ( kl;L 4 ) 
 89 − (𝑥 + 3) = 4𝑛  >  ,q;F 𝑛 vd;gJ VNjDk; Xh; KO 
  89 − 𝑥 − 3 = 4𝑛 
∴ 86 − 𝑥 vd;gJ 4 d; klq;F 
 
 86 f;F mUNf cs;s 86 I tpl Fiwthd 4 d; klq;F 84 
∴ 𝑥 d; Fiwe;jgl;r kjpg;G (86 − 84) = 2 
 

 iv 96 ≡
𝑥

7
  ( kl;L 5 ) 

 

 96 −
𝑥

7
= 5𝑛    ,q;F 𝑛 vd;gJ VNjDk; Xh; KO 

 

 96 −
𝑥

7
 vd;gJ 5 d; klq;F 

   
96 f;F mUNf cs;s 96 I tpl Fiwthd 5 d; klq;F 95 

 96 −
𝑥

7
= 95          ------------------------------------① 

 96 − 1 = 95  vd;gjhy;    ----------------------------------②  
 

 ① kw;Wk; ② ypUe;J 
x

7
= 1 

                   𝑥 = 7 
 ∴ 𝑥 d; Fiwe;jgl;r kjpg;G = 7 
 

 v 5𝑥 ≡ 4  ( kl;L 6 ) 
 5𝑥 − 4 = 6𝑛  >  ,q;F 𝑛 vd;gJ VNjDk; Xh; KO 
∴ 5𝑥 − 4 vd;gJ 6 d; klq;F 
 
  5 × 2 − 4 = 10 − 4 = 6 vd;gjhy;     
 𝑥 d; Fiwe;jgl;r kjpg;G = 2 
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2  nfhLf;fg;gl;lJ  𝑥 ≡ 13  ( kl;L 17 ) 
    kw;Wk; 7𝑥 − 3 ≡ 𝑦  ( kl;L 17 ) vdpy;   𝑦 = ? 
  𝑥 − 13 = 17𝑛  >  ,q;F 𝑛 vd;gJ VNjDk; Xh; KO 
 
∴ 𝑥 − 13 vd;gJ 17 d; klq;F 
 30 − 13 = 17   vd;gjhy; 
  𝑥 d; Fiwe;jgl;r kjpg;G = 30 
 
         7𝑥 − 3 ≡ 𝑦  ( kl;L 17 )  
 7 × 30 − 3 ≡ 𝑦  ( kl;L 17 ) 
      210 − 3 ≡ 𝑦  ( kl;L 17 ) 
     207 ≡ 𝑦  ( kl;L 17 ) 
  207 − 𝑦 = 17𝑛   
 ∴ 207 − 𝑦 vd;gJ 17 d; klq;F 
 
207 f;F mUNf cs;s 207 I tpl Fiwthd 17 d; klq;F 204  
 ∴ 𝑦 d; Fiwe;jgl;r kjpg;G (207 − 204) = 3 
 
 ∴ 7𝑥 − 3 MdJ 3 cld; xUq;fpirthf ,Uf;Fk; 
 

3  5𝑥 ≡ 4  ( kl;L 6 ) 
 5𝑥 − 4 = 6𝑛  >  ,q;F 𝑛 vd;gJ VNjDk; Xh; KO 
 
∴ 5𝑥 − 4 vd;gJ 6 d; klq;F vdNt 6 My; tFgLk; 
 
5 × 2 − 4 = 10 − 4 = 6 vd;gjhy;     
 
 𝑥 d; Fiwe;jgl;r kjpg;G = 2 NkYk; (5𝑥 − 4)d; kjpg;ig 6 d; klq;fhf 
nfhLf;Fk; midj;J 𝑥kjpg;GfSk; jPh;Tfshf mikAk; 
  ∴  𝑥 = 2 , 8 , 14 , . . . . . . . .  
 

4  3𝑥 − 2 ≡ 0  ( kl;L 11 ) 
 3𝑥 − 2 = 11𝑛  >  ,q;F 𝑛 vd;gJ VNjDk; Xh; KO 
 
∴ 3𝑥 − 2 vd;gJ 11 d; klq;F vdNt 11 My; tFgLk; 
 
3 × 8 − 2 = 24 − 2 = 22 vd;gjhy; 
     
 𝑥 d; Fiwe;jgl;r kjpg;G = 8 NkYk; (3𝑥 − 2 )d; kjpg;ig 8 d; klq;fhf 
nfhLf;Fk; midj;J 𝑥kjpg;GfSk; jPh;Tfshf mikAk; 
  ∴  𝑥 =  8 , 19 ,30 . . . . . . . . 
 

5  K.g 7 kzp vd;gJ 24 kzp Neu Kiwapy; 7 kzp MFk; 
 
 ∴ 7 + 100 ≡ 𝐹  ( kl;L 24 ) vd;f ,q;F 𝐹 vd;gJ ehk; fhzNtz;ba Neuk;  
 107 − 𝐹 = 24𝑛  >  ,q;F 𝑛 vd;gJ VNjDk; Xh; KO 
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∴ 107 − 𝐹vd;gJ 24 d; klq;F 
 107 f;F mUNf cs;s 107 I tpl Fiwthd 24 d; klq;F 96 
 
∴ 𝐹 d; Fiwe;jgl;r kjpg;G (107 − 96) = 11 
 
    𝐹 = 11  kzp (24 kzp Neu Kiwapy; ) 
 ∴ 100 kzpf;F gpwF Neuk;  K.g 11 kzp 
 

6  gp..g 11 kzp vd;gJ 24 kzp Neu Kiwapy; 23 kzp MFk; 
 
 ∴ 23 − 15 ≡ 𝑃  ( kl;L 24 ) vd;f ,q;F 𝑃 vd;gJ ehk; fhzNtz;ba Neuk;  
   8 − 𝑃 = 24𝑛  >  ,q;F 𝑛 vd;gJ VNjDk; Xh; KO 
 
∴ 8 − 𝑃vd;gJ 24 d; klq;F 
 
 8 f;F mUNf cs;s 8 I tpl Fiwthd 24 d; klq;F 0 
∴ 𝑃 d; Fiwe;jgl;r kjpg;G (8 − 0) = 8 
 
    𝑃 = 8  kzp (24 kzp Neu Kiwapy; ) 
 ∴ 15 kzpf;F Kd;G Neuk;  K.g 8 kzp 
 
          ( khw;W Kiw ) 
gp..g 11 kzp vd;gJ 24 kzp Neu Kiwapy; 23 kzp MFk; 
∴ 15 kzpf;F Kd;G Neuk; = 23 − 15 = 8 kzp  
   12 kzp Neu Kiwapy; K.g 8 kzp 
 

7  ,d;W nrt;tha; fpoik 
45  ehl;fSf;F gpwF vd;d fpoik ? mjhtJ 46 tJ ehs; ? 
 
46 I 7 My; tFf;f <T 6 kPjp 4 
 
xt;nthU thuKk; nrt;thapy; Muk;gpj;J jpq;fspy;; Kbtjhy; kPjk; cs;s 
ehl;fs;  nrt;tha; > Gjd;> tpahod; > nts;sp  
 
∴ 45  ehl;fSf;F gpwF khkh tUk; ehs; nts;spf;fpoik 
 

8   2𝑛 + 6 × 9𝑛 ,q;F 𝑛 Xh; kpif KO  
 
𝑛 = 1 vdpy;  2𝑛 + 6 × 9𝑛 = 2 + 6 × 9 = 56 
         ∴  56 ≡ 0 ( kl;L 7 ) 
 
𝑛 = 2 vdpy;  2𝑛 + 6 × 9𝑛 = 22 + 6 × 92 = 4 + 6 × 81 = 490 
         ∴  490 ≡ 0 ( kl;L 7 ) 
 
 ∴    2𝑛 + 6 × 9𝑛  ve;jnthU kpif KO 𝑛 f;Fk; 7 My; tFgLk;  
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9   281   I 17 My; tFf;f  
 24 = 16 
  16 ≡ −1    ( kl;L 17 ) vdNt  
 
 281 = 280+1 
    = 280 × 2 = (24)20 × 2 
    =  1620 × 2 
    =  (−1)20 × 2 = 1 × 2 = 2 
 281 I 17 My; tFf;f kPjp 2 

10   ∴ 23.30 + 11.00 ≡ 𝐹  ( kl;L 24 ) vd;f  
 
    ,q;F 𝐹 vd;gJ ehk; fhzNtz;ba Neuk;  
 
 34.30 − 𝐹 = 24𝑛  >  ,q;F 𝑛 vd;gJ VNjDk; Xh; KO 
∴ 34.30 − 𝐹   vd;gJ 24 d; klq;F 
 
 34.30 f;F mUNf cs;s 34.30 I tpl Fiwthd 24 d; klq;F 24 
 
∴ 𝐹 d; kjpg;G (34.30 − 24) = 10.30 
    𝐹 = 10.30  kzp  
 
 ∴   yz;ld; Neug;gb  4.30 kzp Neuk; nrd;idiatpl FiwT vd;gjhy; 
tpkhdk; yz;ldpy; jiuapuq;Fk; Neuk; 10.30 − 4.30 = 6.00   
                                       = mLj;j ehs; K.g 6 kzp 
mjhtJ jpq;fs; K.g 6 kzp; 
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   STD-10                                                 LN—2                                                             EX-2.4 

                      njhlh; thpirfs;  

1 i  8 , 24 , 72 ,   .  .  .  . 
  
 𝑎2 = 8 × 3 = 24     
 𝑎3 = 24 × 3 = 72 
 
 xt;nthU cWg;Gk; Kd;djhf cs;s cWg;ig 3 My; ngUf;f 
fpilf;fpd;wJ 
  ∴ 𝑎4 = 72 × 3 = 216 
    𝑎5 = 216 × 3 = 648 
    𝑎6 = 648 × 3 = 1944 
 

 ii  5 , 1 , −3 ,   .  .  .  . 
  
 𝑎2 = 5 − 4 = 1 
 𝑎3 = 1 − 4 = −3 
 
 xt;nthU cWg;Gk; Kd;djhf cs;s cWg;gpypUe;J  4 I fopf;f 
fpilf;fpd;wJ 
           ∴ 𝑎4 = −3 − 4 = −7 
             𝑎5 = −7 − 4 = −11 
             𝑎6 = −11 − 4 = −15 
 

 iii   
1

4
 ,

2

9
 ,

3

16
  ,   .  .  .  . 

  

 𝑎2 =
1+1

32
=

2

9
 

 

 𝑎3 =
2+1

42
=

3

16
 

 
 xt;nthU cWg;Gk; Kd;djhf cs;s cWg;gpd; njhFjpAld; 1 $l;bAk; 
gFjpapy; njhlh;r;rpahd th;f;f vz;fshfTk; cs;sd  

  ∴ 𝑎4 =
3+1

52
=

4

25
 

 

    𝑎5 =
4+1

62
=

5

36
 

 

    𝑎6 =
5+1

72
=

6

49
 

 
2 i  𝑎 = 𝑛3 − 2 

 
 𝑎1 = 13 − 2 = 1 − 2    = −1 
 𝑎2 = 23 − 2 = 8 − 2    = 6 
 𝑎3 = 33 − 2 = 27 − 2 = 25 
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 𝑎4 = 43 − 2 = 64 − 2 = 62 
 ii  𝑎n = (−1)𝑛+1 𝑛 (𝑛 + 1) 

 
 𝑎1 = (−1)1+1 × 1 × (1 + 1) = (−1)2 × 2 = 1 × 2 = 2 
 
 𝑎2 = (−1)2+1 × 2 × (2 + 1) = (−1)3 × 2 × 3 = (−1) × 2 × 3 = −6 
 
 𝑎3 = (−1)3+1 × 3 × (3 + 1) = (−1)4 × 3 × 4 = 1 × 3 × 4 = 12 
 
 𝑎4 = (−1)4+1 × 4 × (4 + 1) = (−1)5 × 4 × 5 = (−1) × 4 × 5 = −20 
 

 iii  𝑎n = 2𝑛2 − 6 
 
 𝑎1 = 2 × 12 − 6 = 2 × 1 − 6 = 2 − 6 = −4 
 
 𝑎2 = 2 × 22 − 6 = 2 × 4 − 6 = 8 − 6 = 2 
 
 𝑎3 = 2 × 32 − 6 = 2 × 9 − 6 = 18 − 6 = 12 
 
 𝑎4 = 2 × 42 − 6 = 2 × 16 − 6 = 32 − 6 = 26 
 

3 i  2 ,5 ,10 ,17 ,.  .  .  .  .  . 
 
 𝑎1 = 2 = 12 + 1 
 𝑎2 = 5 = 22 + 1 
 𝑎3 = 10 = 32 + 1 
 
∴ njhlh;thpirapd;  𝑛 tJ cWg;G  𝑎n = 𝑛2 + 1  
 

 ii  0 ,
1

2
 ,

2

3
 ,   .  .  .  .  . 

 

 
0

1
 ,

1

2
 ,

2

3
 ,   .  .  .  .  . 

 

 
1−1

1
 ,

2−1

2
 ,

3−2

3
 ,   .  .  .  .   

∴ njhlh;thpirapd;  𝑛 tJ cWg;G  𝑎n =
𝑛−1

𝑛
 

 iii  3 ,8 ,13 ,18 ,.  .  .  .  .  .  .  . 
 
 5 − 2 ,   10 − 2 ,   15 − 2 ,    20 − 2 ,.  .  .  .  . 
 5 × 1 − 2 , 5 × 2 − 2 ,    5 × 3 − 2 ,     5 × 4 − 2 ,.  .  .  .  . 
∴ njhlh;thpirapd;  𝑛 tJ cWg;G  𝑎n = 5𝑛 − 2 
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4 i  𝑎n =
5𝑛

𝑛+2
 

 

 𝑎6 =
5×6

6+2
=

30

8
=

15

4
 

 

 𝑎13 =
5×13

13+2
=

65

15
=

13

3
 

 
 ii  𝑎n = −(𝑛2 − 4) 

 
 𝑎4 = −(42 − 4) = −(16 − 4) = −12 
 
 𝑎11 = −(112 − 4) = −(121 − 4) = −117 

5      

 𝑛 Xh; xw;iw vz; vdpy; 𝑎n  =
𝑛2−1

𝑛+3
 

 

 𝑛 Xh; ,ul;il vz; vdpy; 𝑎n =
𝑛2

2𝑛+1
 

 

 𝑎8 =
82

2×8+1
=

64

16+1
=

64

17
  

 

 𝑎15  =
152−1

15+3
=

225−1

18
=

224

18
=

112

9
 

 
6   𝑎1 = 1 ,  𝑎₂ = 1 ,  

 
𝑎n  = 2𝑎n−1 + 𝑎n−2  ,  𝑛 ≥ 3 , 𝑛 ∈ 𝑁 
 
 𝑎3 = 2 × 𝑎3−1 + 𝑎3−2 = 2 × 𝑎2 + 𝑎1 = 2 × 1 + 1 = 2 + 1 = 3 
 
 𝑎4 = 2 × 𝑎4−1 + 𝑎4−2 = 2 × 𝑎3 + 𝑎2 = 2 × 3 + 1 = 6 + 1 = 7 
 
 𝑎5 = 2 × 𝑎5−1 + 𝑎5−2 = 2 × 𝑎4 + 𝑎3 = 2 × 7 + 3 = 14 + 3 = 17 
 
 𝑎6 = 2 × 𝑎6−1 + 𝑎6−2 = 2 × 𝑎5 + 𝑎4 = 2 × 17 + 7 = 34 + 7 = 41 
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  STD-10                                           LN-2                                                                  EX-2.5 

                                     $l;Lj;njhlh; thpir 

1 i  𝑎 − 3 , 𝑎 − 5 , 𝑎 − 7 ,.  .  .  .  .  . 
  𝑡2 − 𝑡1 = (𝑎 − 5) − (𝑎 − 3 ) = 𝑎 − 5 − 𝑎 + 3 = −2 
 𝑡3 − 𝑡2 = (𝑎 − 7) − (𝑎 − 5 ) = 𝑎 − 7 − 𝑎 + 5 = −2 
 
  𝑡2 − 𝑡1 = 𝑡3 − 𝑡2   vdNt nfhLf;fg;gl;lJ Xh; $l;Lj;njhlh; thpir  
 

 ii  
1

2
 ,

1

3
 ,

1

4
 ,

1

5
 ,.  .  .  .   .  . 

 

 𝑡2 − 𝑡1 =  
1

3
−

1

2
=

2−3

6
=

−1

6
 

 

 𝑡3 − 𝑡2 =  
1

4
−

1

3
=

3−4

12
=

−1

12
 

 
 𝑡2 − 𝑡1 ≠ 𝑡3 − 𝑡2  vdNt nfhLf;fg;gl;lJ Xh; $l;Lj;njhlh; thpir my;y 
 

 iii  9 , 13 , 17, 21 , 25 ,   .  .  .  .  . 
 
 𝑡2 − 𝑡1 = 13 − 9 = 4 
 
  𝑡3 − 𝑡2 = 17 − 13 = 4 
 𝑡2 − 𝑡1 = 𝑡3 − 𝑡2  vdNt nfhLf;fg;gl;lJ Xh; $l;Lj;njhlh; thpir 
 

 iv   
−1

3
 ,0 ,

1

3
 ,

2

3
 ,.  .  .  .   .  . 

 

 𝑡2 − 𝑡1 =  0 −
(−1)

3
=

1

3
 

 

 𝑡3 − 𝑡2 =  
1

3
− 0 =  

1

3
 

 
 𝑡2 − 𝑡1 = 𝑡3 − 𝑡2  vdNt nfhLf;fg;gl;lJ Xh; $l;Lj;njhlh; thpir  
 

 v  1 , −1 , 1 , −1 , 1 , −1  ..  .  .  .   .  . 
  
 𝑡2 − 𝑡1 = −1 − 1 = −2 
  𝑡3 − 𝑡2 = 1 − (−1) = 1 + 1 = 2 
 
 𝑡2 − 𝑡1 ≠ 𝑡3 − 𝑡2  vdNt nfhLf;fg;gl;lJ Xh; $l;Lj;njhlh; thpir my;y 

2 i  𝑎 = 5 , 𝑑 = 6 
 $l;Lj;njhlh; thpirapd; nghJ tbtk; 𝑎 , 𝑎 + 𝑑 , 𝑎 + 2𝑑 ,.  .  .  .  . 
 $l;Lj;njhlh; thpir   5 , 5 + 6 , 5 + 2 × 6 , 5 + 3 × 6 ,.  .  .  .  .  . 
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                                            5 , 5 + 6 , 5 + 12 , 5 + 18 ,.  .  .  .  .  . 
                                           5 , 11 ,17 ,23 ,.  .  .  .  .  . 

 ii 𝑎 = 7 , 𝑑 = −5 
 $l;Lj;njhlh; thpirapd; nghJ tbtk; 𝑎 , 𝑎 + 𝑑 , 𝑎 + 2𝑑 ,.  .  .  .  . 
 
 $l;Lj;njhlh; thpir   7 , 7 + (−5) , 7 + 2 × (−5) , 7 + 3 × (−5) ,.  .  .  .  .  . 
                                           7 , 7 − 5 , 7 − 10 , 7 − 15 ,.  .  .  .  .  . 
 
                                           7, 2 , −3 , −8 ,.  .  .  .  .  . 

 iii 𝑎 =
3

4
 , 𝑑 =

1

2
 

 $l;Lj;njhlh; thpirapd; nghJ tbtk; 𝑎 , 𝑎 + 𝑑 , 𝑎 + 2𝑑 ,.  .  .  .  . 
 

 $l;Lj;njhlh; thpir   
3

4
 ,

3

4
+

1

2
 ,

3

4
+ 2 ×

1

2
 ,

3

4
+ 3 ×

1

2
 ,.  .  .  .  .  . 

 

                                           
3

4
 ,

3

4
+

1

2
 ,

3

4
+ 1 ,

3

4
+

3

2
  ,.  .  .  .  .  . 

 

                                           
3

4
 ,

(3×2)+(1×4)

4×2
 ,

3+4

4
 ,

(3×2)+(3×4)

4×2
  ,.  .  .  .  .  . 

 

                                           
3

4
 ,

6+4

8
 ,

7

4
 ,

6+12

8
  ,.  .  .  .  .  . 

 

                                          
3

4
 ,

10

8
 ,

7

4
 ,

18

8
  ,.  .  .  .  .  . 

 

                                          
3

4
 ,

5

4
 ,

7

4
 ,

9

4
  ,.  .  .  .  .  . 

 

3 i 
 
 
 
 
 
 

 𝑡𝑛 = −3 + 2𝑛 
 
 𝑡1 = −3 + 2 × 1 = −3 + 2 = −1 
 𝑡2 = −3 + 2 × 2 = −3 + 4 = 1 
 𝑡3 = −3 + 2 × 3 = −3 + 6 = 3 
 
   𝑎 = −1                      𝑑 = 𝑡2 − 𝑡1     = 1 − (−1) = 1 + 1 = 2 
 

 ii    𝑡𝑛 = 4 − 7𝑛 
 
 𝑡1 = 4 − 7 × 1 = 4 − 7   = −3 
 𝑡2 = 4 − 7 × 2 = 4 − 14 = −10 
 𝑡3 = 4 − 7 × 3 = 4 − 21 = −17 
 
   𝑎 = −3                      𝑑 = 𝑡2 − 𝑡1     = −10 − (−3) = −10 + 3 = −7 
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4   −11 , −15 , −19 ,.  .  .  .  .  .  .  
 
    𝑎 = −11                      𝑑 = 𝑡2 − 𝑡1     = −15 − (−11) = −15 + 11 = −4 
 
$l;Lj;njhlh; thpirapd; 𝑛 tJ cWg;G  𝑡𝑛 = 𝑎 + (𝑛 − 1)𝑑 
                                             19 tJ cWg;G  𝑡19 = −11 + (19 − 1) × (−4) 
                                                                                  = −11 + 18 × (−4) 
                                                                                  = −11 − 72 
                                                                         𝑡19   = −83 
 

5   16 , 11 , 6 , 1 ,.  .  .  .  . y; −54  vj;jidahtJ cWg;G  
     𝑎 = 16                      𝑑 = 𝑡2 − 𝑡1  = 11 − 16 = −5 
 
$l;Lj;njhlh; thpirapd; 𝑛 tJ cWg;G  𝑡𝑛 = 𝑎 + (𝑛 − 1)𝑑 
                                                                         −54 = 16 + (𝑛 − 1) × (−5) 
                                                                         −54 = 16 − 5𝑛 + 5 
                                                                            5𝑛 = 16 + 5 + 54 
                                                                            5𝑛 = 75 

                                                                               𝑛 =
75

5
= 15 

 ∴  −54 vd;gJ 15 tJ cWg;G 
6   9 ,15 ,21 ,27 , .  .  .  .  .  .  .  . ,183 

eLcWg;Gfs;  =  ? 
  𝑎 = 9     𝑑 = 𝑡2 − 𝑡1 = 15 − 9 = 6     ,   𝑙 = 183 

$l;Lj;njhlh; thpirapd; cWg;Gfspd; vz;zpf;if 𝑛 =
𝑙−𝑎

𝑑
+ 1 

 

                                                                                                  𝑛 =
183−9

6
+ 1 =

174

6
+ 1 

                                                                                                   𝑛 = 29 + 1 = 30 

 ∴ 
30

2
= 15 kw;Wk;   

30

2
+ 1 = 15 + 1 = 16 tJ cWg;Gfs; eLcWg;Gfshf                                                     

,Uf;Fk;  
 
$l;Lj;njhlh; thpirapd; 𝑛 tJ cWg;G  𝑡𝑛 = 𝑎 + (𝑛 − 1)𝑑 
 
       𝑛 = 15 vdpy;                𝑡15 = 9 + (15 − 1) × 6 
                                                      = 9 + 14 × 6 
                                                      = 9 + 84 
                                                      = 93 
 
       𝑛 = 16 vdpy;                𝑡16 = 9 + (16 − 1) × 6 
                                                      = 9 + 15 × 6 
                                                      = 9 + 90 
                                                      = 99 
eLcWg;Gfs;  93  , 99 
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7  nfhLf;fg;gl;lJ  
$l;Lj;njhlh; thpirapd; 9 𝑡9 = 15 𝑡15 
 
epUgpf;fNtz;baJ 6 𝑡24 = 0 mjhtJ 6 𝑡24 = 6(𝑎 + 23 𝑑) = 0 
 
                        9 𝑡9 = 15 𝑡15  
 9[𝑎 + (9 − 1)𝑑] = 15[𝑎 + (15 − 1)𝑑] 
            9[𝑎 + 8𝑑] = 15[𝑎 + 14𝑑] 
            9𝑎 + 72 𝑑 = 15𝑎 + 210 𝑑 
                           0 = 15𝑎 + 210 𝑑 − 9𝑎 − 72 𝑑 
       0 = 6𝑎 + 138 𝑑 
       0 = 6(𝑎 + 23 𝑑) 
        6(𝑎 + 23 𝑑) = 0 
                 ∴  6 𝑡24 = 0 

8   3 + 𝑘  , 18 − 𝑘  , 5𝑘 + 1  vd;gd $l;Lj;njhlh; thpirapy; cs;sd  
        ∴   𝑡2 − 𝑡1 = 𝑡3 − 𝑡2   
 
   (18 − 𝑘) − (3 + 𝑘) = (5𝑘 + 1) − (18 − 𝑘) 
 
      18 − 𝑘 − 3 − 𝑘 = 5𝑘 + 1 − 18 + 𝑘 
 
     −𝑘 − 𝑘 − 5𝑘 − 𝑘 = 1 − 18 − 18 + 3 
              −8𝑘 = −32 
 

                 𝑘 =
−32

−8
 

 
                 𝑘 = 4 

9    𝑥 ,10 , 𝑦 ,24 , 𝑧    vd;gd $l;Lj;njhlh; thpirapy; cs;sd  
 
    ∴  𝑦  MdJ  10 > 24  d; $l;L ruhrhpahf ,Uf;Fk;  
 

      𝑦 =
10+24

2
=

34

2
= 17 

  ∴ 𝑥 ,10 ,17 ,24 , 𝑧    ,jpypUe;J 𝑑 = 17 − 10 = 7 
 
  ∴    𝑥 = 10 − 7 = 3 
       𝑧 = 24 + 7 = 31    MFk; 
 
  ∴  𝑥 = 3    ,     𝑦 = 17      ,   𝑧 = 31     
 

10  nfhLf;fg;gl;lJ  
$l;Lj;njhlh; thpirapd;    𝑎 = 20     𝑑 = 2      ,   𝑛 = 30   vdpy;   𝑙 =  ?  
    ,q;F   ;   𝑙 =   𝑡30   
 
$l;Lj;njhlh; thpirapd; 𝑛 tJ cWg;G  𝑡𝑛 = 𝑎 + (𝑛 − 1)𝑑 
 



                          K.Mohanavel   GBHSS- Idappadi  cell-9629349662 

51 
 

       𝑛 = 30 vdpy;                𝑡30 = 20 + (30 − 1) × 2 
                                                      = 20 + 29 × 2 
                                                      = 20 + 58 
                                    𝑙 =   𝑡30    = 78 
 
filrp thpirapy; cs;s ,Uf;iffspd; vz;zpf;if 78 

11  $l;Lj;njhlh; thpirapd; mLj;jLj;j %d;W cWg;Gfs; 𝑎 − 𝑑  , 𝑎 ,   𝑎 + 𝑑   
vd;f  
 %d;W cWg;Gfspd; $Ljy; = 27 
        𝑎 − 𝑑 +  𝑎 +  𝑎 + 𝑑 = 27 
                    3𝑎 = 27 

                     𝑎 =
27

3
= 9 

 
 %d;W cWg;Gfspd; ngUf;fl;gyd;; = 288 
          (𝑎 − 𝑑) ×  𝑎 × ( 𝑎 + 𝑑) = 288 
                𝑎 × ( 𝑎2 − 𝑑2)  = 288 
                9 × ( 92 − 𝑑2)  = 288 

                     92 − 𝑑2  =
288

9
 

 
                     81 − 𝑑2 = 32 
                     81 − 32 = 𝑑2 
                         𝑑2 = 49 
                          𝑑 = ±7 
 𝑎 = 9 >  𝑑 = +7   vdpy;   
me;j %d;W cWg;Gfs;  9 − 7  , 9  , 9 + 7         2   ,   9   , 16 
 
𝑎 = 9 >  𝑑 = −7   vdpy;   
me;j %d;W cWg;Gfs;  9 − (−7) , 9  , 9 + (−7)        16   ,   9   , 2 

12  nfhLf;fg;gl;lJ  

$l;Lj;njhlh; thpirapy;  
𝑡6

𝑡8
=

7

9
    vdpy;   

𝑡9

𝑡13
=  ?  

 

                 
𝑎+5𝑑

𝑎+7𝑑
=

7

9
   

 
            (𝑎 + 5𝑑) × 9 = (𝑎 + 7𝑑) × 7 
              9𝑎 + 45𝑑 = 7𝑎 + 49𝑑 
               9𝑎 − 7𝑎 = 49𝑑 − 45𝑑 
                   2𝑎 = 4𝑑 
                    𝑎 = 2𝑑 
 

              ∴   
𝑡9

𝑡13
=

𝑎+8𝑑

𝑎+12𝑑
 =

2𝑑+8𝑑

2𝑑+12𝑑
  =

10d

14d
=

5

7
    

                                                       
                                       𝑡9 ∶  𝑡13  =   5 ∶ 7  
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13   jpq;fs; Kjy; nts;spf;fpoik tiuapyhd ntg;gepiyfs;  
 𝑎 ,   𝑎 + 𝑑   𝑎 + 2𝑑  , 𝑎 + 3𝑑  , 𝑎 + 4𝑑       vd;f 
 
jpq;fs; Kjy; Gjd; tiuapyhd $Ljy; = 0ᵒ 
               𝑎 +  𝑎 + 𝑑 +  𝑎 + 2𝑑 = 0 
                         3𝑎 + 3𝑑 = 0 
                           𝑎 + 𝑑 = 0 
                              𝑎 = −𝑑 
 
Gjd; Kjy;; nts;sp tiuapyhd $Ljy; = 18ᵒ 
          𝑎 + 2𝑑 +  𝑎 + 3𝑑 + 𝑎 + 4𝑑  = 18 
                         3𝑎 + 9𝑑 = 18 
  𝑎 = −𝑑 vdNt       3 × (−𝑑) + 9𝑑 = 18 
                       −3𝑑 + 9𝑑 = 18 
                             6𝑑 = 18 
 

                              𝑑 =
18

6
= 3 

   𝑎 = −3    >  𝑑 = 3 
 ∴ jpq;fs; Kjy; nts;spf;fpoik tiuapyhd ntg;gepiyfs;  
 𝑎 ,   𝑎 + 𝑑   𝑎 + 2𝑑  , 𝑎 + 3𝑑  , 𝑎 + 4𝑑         −3ᵒ𝐶  , 0ᵒ𝐶  , 3ᵒ𝐶  , 6ᵒ𝐶  , 9ᵒ𝐶 
           

14             Kjy; Mz;L       2Mk; Mz;L 
 
 tUkhdk;   15000                16500 
 
 nryT     13000                13900 
 
 Nrkpg;G     2000                 2600 
 
 ∴ tUlhe;jpu Nrkpg;G njhiffs; Xh; $l;Lj;njhlh; thpirapy; mikAk;  
 
  2000  , 2600  , 3200  , .  .  .  .  .  .  .  . ,20000 
 
  ,q;F 𝑎 = 2000   𝑑 = 600  𝑙 =  𝑡𝑛 =  20000     
 
$l;Lj;njhlh; thpirapd; 𝑛 tJ cWg;G  𝑡𝑛 = 𝑎 + (𝑛 − 1)𝑑 
                      𝑎 + (𝑛 − 1)𝑑 =  20000   
               2000 + (𝑛 − 1) × 600 = 20000 
                     (𝑛 − 1) × 600 = 20000 − 2000 
                      600 𝑛 − 600 = 18000 
                           600 𝑛 = 18000 + 600 
                           600 𝑛 = 18600 

                              𝑛 =
18600

600
= 31 

 
  ∴ khjhe;jpu Nrkpg;G & 20000 I mila 31 Mz;Lfs; MFk; 
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   STD- 10                                              LN-2                                                                 EX-2.6    

  njhlh;fs; - xU $l;Lj;njhlh; thpirapd; Kjy; 𝑛 cWg;Gfspd; $Ljy; 

1 i  3 ,7 ,11 ,   .   .   .   .   . (40 cWg;Gfs; tiu ) 
 
 𝑎 = 3         𝑑 = 𝑡2 − 𝑡1 = 7 − 3 = 4                𝑛 = 40 
$l;Lj;njhlh; thpirapd; Kjy; 𝑛 cWg;Gfspd;  

                            $Ljy; 𝑆𝑛 =  
𝑛

2
 ,2𝑎 + (𝑛 − 1)𝑑] 

 

            𝑆40 =  
40

2
 ,2 × 3 + (40 − 1) × 4] 

 
               =  20 [ 6 + 39 × 4] 
               =  20 [ 6 + 156] 
               =  20 × 162 
           𝑆40  =  3240 

 ii 102 ,97 ,92 ,   .   .   .   .   . (27 cWg;Gfs; tiu ) 
 
 𝑎 = 102         𝑑 = 𝑡2 − 𝑡1 = 97 − 102 = −5                𝑛 = 27 
 
$l;Lj;njhlh; thpirapd; Kjy; 𝑛 cWg;Gfspd;  

                            $Ljy; 𝑆𝑛 =  
𝑛

2
 ,2𝑎 + (𝑛 − 1)𝑑] 

            𝑆27 =  
27

2
 ,2 × 102 + (27 − 1) × (−5)] 

 

               =
27

2
 [204 + 26 × (−5)] 

 

               =  
27

2
 [ 204 − 130] 

 

               =  
27

2
× 74 

 
                =  27 × 37 
 
            𝑆27 =  999 

 iii  6 + 13 + 20+ .  .  .  .  . +97 =  ? 
 𝑎 = 6         𝑑 = 𝑡2 − 𝑡1 = 13 − 6 = 7               𝑙 = 97 

$l;Lj;njhlh; thpirapd; cWg;Gfspd; vz;zpf;if  𝑛 =
𝑙−𝑎

𝑑
+ 1 

 

                𝑛 =
97−6

7
+ 1 =

91

7
+ 1 =

91+7

7
=

98

7
= 14 

 

  𝑙  nfhLf;fg;gl;lhy; $l;Lj;njhlh; thpirapd; ; 𝑆𝑛 =  
𝑛

2
 [ 𝑎 + 𝑙 ] 

 

            𝑆14 =  
14

2
 , 6 + 97 - =  7 × 103 = 721 
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2  nfhLf;fg;gl;lJ  5 + 7 + 9+ .  .  .  .  .  .  . +𝑛 = 480 vdpy; 𝑛 = ?   
 
 𝑎 = 5         𝑑 = 𝑡2 − 𝑡1 = 7 − 5 = 2         𝑆𝑛 =  480     
$l;Lj;njhlh; thpirapd; Kjy; 𝑛 cWg;Gfspd; 

                            $Ljy; 𝑆𝑛 =  
𝑛

2
 ,2𝑎 + (𝑛 − 1)𝑑] 

 

            480 =  
𝑛

2
 ,2 × 5 + (𝑛 − 1) × 2] 

 

                =
𝑛

2
 [10 + 2𝑛 − 2] 

 

            480 =
𝑛

2
 [8 + 2𝑛 ] 

 

            480 =  [
8𝑛

2
+

2𝑛2

2
 ] 

 
            480 =  4𝑛 + 𝑛2 
               0 = 𝑛2 + 4𝑛 − 480 
 
    𝑛2 + 4𝑛 − 480 = 0     ,ij fhuzpgLj;j 
  (𝑛 + 24)(𝑛 − 20) = 0 
 
    𝑛 = −24   >   𝑛 = 20 
cWg;Gfspd; vz;zpf;if  vg;nghOJk; kpifahFk; vdNt  𝑛 = 20 
                
  ∴  njhlh;r;rpahf 20 cWg;Gfis $l;bdhy; 480 fpilf;Fk;  
 

3  $l;Lj;njhlh; thpirapd; tn = 4n − 3  vdpy;  𝑆28 = ? 
 
  t1 = 4 × 1 − 3 = 4 − 3 = 1 
  t2 = 4 × 2 − 3 = 8 − 3 = 5 
  t3 = 4 × 3 − 3 = 12 − 3 = 9 
 
 ∴ $l;Lj;njhlh; thpir 1 ,5 ,9 ,.  .  .  .  . 
 
𝑎 = 1         𝑑 = 𝑡2 − 𝑡1 = 5 − 1 = 4         𝑛 = 28            
  
$l;Lj;njhlh; thpirapd; Kjy; 𝑛 cWg;Gfspd;  

                            $Ljy; 𝑆𝑛 =  
𝑛

2
 ,2𝑎 + (𝑛 − 1)𝑑] 

             𝑆28 =  
28

2
 ,2 × 1 + (28 − 1) × 4] 

 
                 = 14 [ 2 + 27 × 4] 
                 = 14 [ 2 + 108] 
                 = 14 × 110 
             𝑆28 = 1540 
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4   𝑆𝑛 = 2𝑛2 − 3𝑛 
 
 𝑆1 = 2 × 12 − 3 × 1 = 2 − 3 = −1 
 𝑆2 = 2 × 22 − 3 × 2 = 8 − 6 = 2 
 𝑆3 = 2 × 32 − 3 × 3 = 18 − 9 = 9  
 𝑡1 = 𝑆1 = −1  
 𝑡2 = 𝑆2 − 𝑆1 = 2 − (−1) = 2 + 1 = 3 
 𝑡3 = 𝑆3 − 𝑆2 = 9 − 2 = 7 
 
  ∴ njhlh; thpir  −1 ,3 ,7 ,    .  .  .  .  .  . 
            
   𝑡2 − 𝑡1 = 3 − (−1) = 4 
   𝑡3 − 𝑡2 = 7 − 3 = 4 
 
  ,q;F  𝑡2 − 𝑡1 =  𝑡3 − 𝑡2 vdNt ,j; njhlh; thpir  Xh; $l;Lj;njhlh; 
thpir MFk; 
 

5  $l;Lj;njhlh; thpirapd; 𝑡104 = 125 kw;Wk; 𝑡4 = 0 
  𝑆35 = ?                     
 𝑡104 − 𝑡4                𝑎 + 103𝑑 = 125 
                     𝑎 +    3𝑑 =     0 
                  ----------------------------------------- 
                       100 𝑑 = 125 
                  ----------------------------------------- 

                          𝑑 =
125

100
=

5

4
 

 

 𝑑 =
5

4
 vd 𝑎 +    3𝑑 =     0 y; gpujpapl 𝑎 + 3 ×

5

4
 =     0 

 

                                 𝑎 =
−15

4
 

 
$l;Lj;njhlh; thpirapd; Kjy; 𝑛 cWg;Gfspd;  

                            $Ljy; 𝑆𝑛 =  
𝑛

2
 ,2𝑎 + (𝑛 − 1)𝑑] 

 

               𝑆35 =  
35

2
 02 × .

−15

4
/ + (35 − 1) ×

5

4
1 

 

                  =  
35

2
 0

−15

2
+ 34 ×

5

4
1 

 

                  =  
35

2
 0

−15

2
+

85

2
1 =  

35

2
 0

−15+85

2
1 

 

                  =  
35

2
 0

70

2
1 =  

35

2
× 35 =

1225

2
 

 
               𝑆35 = 612.5  
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6   1 + 3 + 5+  .  .  .  .  .  .  .  . +449 =  ? 
 𝑎 = 1         𝑑 = 3 − 1 = 2         𝑙 = 449             
 

 $l;Lj;njhlh; thpirapd; cWg;Gfspd; vz;zpf;if  𝑛 =
𝑙−𝑎

𝑑
+ 1 

 

                𝑛 =
449−1

2
+ 1 =

448

2
+ 1 = 224 + 1 = 225 

 

  𝑙  nfhLf;fg;gl;lhy; $l;Lj;njhlh; thpirapd; ; 𝑆𝑛 =  
𝑛

2
 [ 𝑎 + 𝑙 ] 

 

            𝑆225 =  
225

2
 , 1 + 449 - =  

225

2
× 450 = 225 × 225 = 50625 

 
7   

602 f;Fk; 902 f;Fk; ,ilNa        602 f;Fk; 902 f;Fk; ,ilNa cs;s 
4 My; tFglhj ,ay; vz;fspd;  = vz;fspd; $Ljy; − 
                    $Ljy;        602 f;Fk; 902 f;Fk; ,ilNa; 4 My;       
                          ; tFgLk; ,ay; vz;fspd; $Ljy;  
 
602 f;Fk; 902 f;Fk; ,ilNa cs;s vz;fspd; $Ljy; 
 603 + 604+  .  .  .  .  .  . +901 
 
 𝑎 = 603         𝑑 = 1         𝑙 = 901             

$l;Lj;njhlh; thpirapd; cWg;Gfspd; vz;zpf;if  𝑛 =
𝑙−𝑎

𝑑
+ 1 

 

                𝑛 =
901−603

1
+ 1 = 298 + 1 = 299 

 

  𝑙  nfhLf;fg;gl;lhy; $l;Lj;njhlh; thpirapd;; 𝑆𝑛 =  
𝑛

2
 [ 𝑎 + 𝑙 ] 

 

          𝑆299 =  
299

2
 , 603 + 901 - =  

299

2
× 1504 = 299 × 752 = 224848 

 
602 f;Fk; 902 f;Fk; ,ilNa 4 My; tFgLk; ,ay; vz;fspd; $Ljy; 
 604 + 608 + 612+  .  .  .  .  .  . +900    
     
 𝑎 = 604         𝑑 = 608 − 604 = 4         𝑙 = 900               

$l;Lj;njhlh; thpirapd; cWg;Gfspd; vz;zpf;if  𝑛 =
𝑙−𝑎

𝑑
+ 1 

 

                𝑛 =
900−604

4
+ 1 =

296

4
+ 1 = 74 + 1 = 75 

  𝑙  nfhLf;fg;gl;lhy; $l;Lj;njhlh; thpirapd; ; 𝑆𝑛 =  
𝑛

2
 [ 𝑎 + 𝑙 ] 

 

            𝑆75 =  
75

2
 , 604 + 900 - =   

75

2
× 1504 = 75 × 752 = 56400 

 
 ∴  602 f;Fk; 902 f;Fk; ,ilNa 
 4 My; tFglhj ,ay; vz;fspd; $Ljy; = 224848 − 56400 = 168448 
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8  khj jtidfspy; nrYj;jpa 
nkhj;j njhif    = 4800 + 4750 + 4700 +  .  .  .  .  .( 10 cWg;Gfs; tiu ) 
 
 𝑎 = 4800         𝑑 = 4750 − 4800 = −50         𝑛 = 10           
$l;Lj;njhlh; thpirapd; Kjy; 𝑛 cWg;Gfspd; $Ljy; 

                𝑆𝑛 =  
𝑛

2
 ,2𝑎 + (𝑛 − 1)𝑑] 

 

               𝑆10 =  
10

2
 ,2 × 4800 + (10 − 1) × (−50)- 

 
                  =  5 ,9600 + 9 × (−50)- 
                  =  5 ,9600 − 450- 
                  =  5 × 9150 
               𝑆10 = 45750 
(i) khj jtidfspy; nrYj;jpa nkhj;j njhif 45750 
(ii) jtid Kiwahy; $Ljyhf nrYj;jpa njhif = 45750 − 40000 
                                         = 5750 & 

9  kjhkhjk; nrYj;jg;gl;l njhiffspd; $Ljy; 
 400 + 700 + 1000 +  .  .  .  .  .  .  .  . ( 𝑛 cWg;Gfs; tiu ) = 65000 
 
 𝑎 = 400         𝑑 = 700 − 400 = 300         𝑆𝑛 =  65000      𝑛 =  ?            
  
$l;Lj;njhlh; thpirapd; Kjy; 𝑛 cWg;Gfspd; $Ljy;                       

               𝑆𝑛 =  
𝑛

2
 ,2𝑎 + (𝑛 − 1)𝑑] 

 

               65000 =  
𝑛

2
 ,2 × 400 + (𝑛 − 1) × 300- 

 

               65000 =  
𝑛

2
 ,800 + (𝑛 − 1) × 300- 

 

               65000 =  
𝑛

2
 × 100 × ,8 + (𝑛 − 1) × 3- 

               65000 =  𝑛 × 50 × ,8 + 3𝑛 − 3- 

                
65000

50
=  𝑛 × ,5 + 3𝑛 - 

                1300 = 5 𝑛 + 3𝑛2 
                   0 = 3𝑛2 + 5𝑛 − 1300 
       3𝑛2 + 5𝑛 − 1300 = 0 ,ij fhuzpgLj;j  

    
1

3
 (3𝑛 − 60)(3𝑛 + 65) = 0 

  
1

3
 × 3(𝑛 − 20)(3𝑛 + 65) = 0 

      (𝑛 − 20)(3𝑛 + 65) = 0 

  ∴  𝑛 = 20  my;yJ 𝑛 =  
−65

3
 

cWg;Gfspd; vz;zpf;if vg;nghOJk; kpif vdNt 𝑛 = 20   
 
 ∴  flid milf;f Njitg;gLk; fhyk; = 20 khjq;fs;  
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10  Njitg;gLk; nrq;fw;fspd; vz;zpf;iffis thpirahf vOj  
 100 ,98 , 96 ,.  .  .  .  .  .  .  . ( 30 cWg;Gfs; tiu ) 
,J Xh; $l;Lj;njhlh; thpir MFk;  
 
 𝑎 = 100         𝑑 = 98 − 100 = −2      𝑛 = 30     𝑡30 =?    𝑆30 = ?        
   
  (i)  cr;rpapYs;s gbf;fl;il mjhtJ 30 tJ gbf;fl;il mikf;f  
 Njitg;gLk; nrq;fw;fspd; vz;zpf;if = 𝑡30 
    
     $l;Lj;njhlh; thpirapd; 𝑛 tJ cWg;G  𝑡𝑛 = 𝑎 + (𝑛 − 1)𝑑 
 
           𝑡30 = 100 + (30 − 1) × (−2) 
           𝑡30 = 100 + 29 × (−2) = 100 − 58 = 42 
 
 (ii)gbf;fl;Lfs; KOtJk; mikf;f Njitg;gLk; nrq;fw;fspd;             
                                    vz;zpf;if  = 𝑆30 
  
$l;Lj;njhlh; thpirapd; Kjy; 𝑛 cWg;Gfspd;  

                            $Ljy; 𝑆𝑛 =  
𝑛

2
 ,2𝑎 + (𝑛 − 1)𝑑] 

               𝑆30 =  
30

2
 ,2 × 100 + (30 − 1) × (−2)- 

 
                  =  15 ,200 + 29 × (−2)- 
                  =  15 ,200 − 58- 
                  =  15 × 142 
               𝑆30 = 2130 

11  Kjy; cWg;Gfs;   1 ,2 ,3 , .  .  .  .  .  . , 𝑚 
nghJ tpj;ahrq;fs; 1 ,3 ,5 , .  .  .  .  .  .  . , (2𝑚 − 1) 

ep&gpf;f Ntz;baJ 𝑆1 + 𝑆2 + 𝑆3+  .  .  .  .  . +𝑆𝑚 =  
1

2
 𝑚𝑛 ( 𝑚𝑛 + 1) 

 
$l;Lj;njhlh; thpirapd; Kjy; 𝑛 cWg;Gfspd; $Ljy; 

                   𝑆𝑛 =  
𝑛

2
 ,2𝑎 + (𝑛 − 1)𝑑] 

 
Kjy; $.njh.t f;F 𝑎 = 1       𝑑 = 1   

 𝑆1 =  
𝑛

2
 ,2 × 1 + (𝑛 − 1) × 1] 

 

                      =
𝑛

2
 , 2 + 𝑛 − 1- =

𝑛

2
 × [ 1 + 𝑛 ] 

 
2tJ $.njh.t f;F 𝑎 = 2       𝑑 = 3 

   𝑆2 =  
𝑛

2
 ,2 × 2 + (𝑛 − 1) × 3] 

 

                       =
𝑛

2
 , 4 + 3𝑛 − 3- =

𝑛

2
 × [ 1 + 3𝑛 ] 
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𝑚 tJ; $.njh.t f;F 𝑎 = 𝑚  ,   𝑑 = (2𝑚 − 1)    

                     𝑆𝑚 =  
𝑛

2
 ,2 × 𝑚 + (𝑛 − 1) × (2𝑚 − 1) ] 

 

                       =
𝑛

2
 , 2𝑚 + 2𝑚𝑛 − 𝑛 − 2𝑚 + 1- 

                       =
𝑛

2
 × [ 2𝑚𝑛 − 𝑛 + 1 ] 

 

                       =
𝑛

2
 × , (2𝑚 − 1)𝑛 + 1 ] 

 𝑆1 + 𝑆2 + 𝑆3+  .  .  .  .  . +𝑆𝑚 
 

    =
𝑛

2
 × , 1 + 𝑛 - +

𝑛

2
 × , 1 + 3𝑛 -+  .  .  . +

𝑛

2
 × , (2𝑚 − 1)𝑛 + 1 ] 

 

    =
𝑛

2
 × , 1 + 𝑛 + 1 + 3𝑛+ .   .  .  .  .  . +(2𝑚 − 1)𝑛 + 1- 

 

    =
𝑛

2
 × , 𝑛 + 3𝑛+ .   .   .  . +(2𝑚 − 1)𝑛 - + [1 + 1 +  .   .  .(𝑚 cWg;Gfs; ) ] 

  

    =
𝑛

2
 × , 𝑛 (1 + 3+ .   .   .  . +(2𝑚 − 1)) - + 𝑚]  

 

    =
𝑛

2
 ×  [𝑛 × 𝑚2 + 𝑚]              

 

    =
𝑛

2
 × 𝑚(𝑚𝑛 + 1)  

 

    =
1

2
 × 𝑚𝑛 (𝑚𝑛 + 1) 

12   
𝑎−𝑏

𝑎+𝑏
+

3𝑎−2𝑏

𝑎+𝑏
+

5𝑎−3𝑏

𝑎+𝑏
+  .  .  .  .  .  . ( 12 cWg;Gfs; tiu ) =  ?  

 

  𝑡1 =
𝑎−𝑏

𝑎+𝑏
             𝑑 =

(3𝑎−2𝑏)

𝑎+𝑏
−

(𝑎−𝑏)

𝑎+𝑏
=

3𝑎−2𝑏−𝑎+𝑏

𝑎+𝑏
=

2𝑎−𝑏  

𝑎+𝑏
    

   
$l;Lj;njhlh; thpirapd; Kjy; 𝑛 cWg;Gfspd;  

                              $Ljy; 𝑆𝑛 =  
𝑛

2
 ,2𝑎 + (𝑛 − 1)𝑑] 

 

 𝑛 = 12  vdNt 𝑆12   =  
12

2
 02 × .

𝑎−𝑏

𝑎+𝑏
/ + (12 − 1) × .

2𝑎−𝑏

𝑎+𝑏
/1  

 

                  =  6 02 × .
𝑎−𝑏

𝑎+𝑏
/ + 11 × .

2𝑎−𝑏

𝑎+𝑏
/1 

 

                  =  
6 

𝑎+𝑏
[  2(𝑎 − 𝑏) + 11 × (2𝑎 − 𝑏)] 

 

                  =  
6 

𝑎+𝑏
 [  2𝑎 − 2𝑏 + 22𝑎 − 11𝑏 ] 

 

               𝑆12  =  
6 

𝑎+𝑏
 [  24𝑎 − 13𝑏 ] 

1 + 3+ .   .   .  . +(2𝑚 − 1) = 𝑚2  
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  STD-10                                                 LN-2                                                              EX-2.7 

                    ngUf;Fj;njhlh; thpir                  

                  nghJ tbtk; -  nghJ cWg;G 

1 i  3 ,9 ,27 ,81 ,.  .  .  .  . 
 

 
𝑡2

𝑡1
=

9

3
= 3 

 

 
𝑡3

𝑡2
=

27

9
= 3 

 

 
𝑡2

𝑡1
=

𝑡3

𝑡2
 vdNt nfhLf;fg;gl;lJ Xh; ngUf;Fj;njhlh; thpir 

 
 ii  4 ,44 ,444 ,.  .  .  .  .  .  . 

 

 
𝑡2

𝑡1
=

44

4
= 11 

 

 
𝑡3

𝑡2
=

444

44
= 10.09 ≠ 11 

 

 
𝑡2

𝑡1
≠

𝑡3

𝑡2
 vdNt nfhLf;fg;gl;lJ Xh; ngUf;Fj;njhlh; thpir my;y 

 
 iii  0.5 , 0.05  , 0.005  , .  .  .  ..  . 

  

  
𝑡2

𝑡1
=

0.05

0.5
=

0.05×100

0.5×100
=

5

50
=

1

10
 

 

 
𝑡3

𝑡2
=

0.005

0.05
=

0.005×1000

0.05×1000
=

5

50
=

1

10
 

 

 
𝑡2

𝑡1
=

𝑡3

𝑡2
 vdNt nfhLf;fg;gl;lJ Xh; ngUf;Fj;njhlh; thpir 

 
 iv  

1

3
  ,

1

6
 ,

1

12
 ,.  .  .  .  .  .  .  . 

 

 
𝑡2

𝑡1
=

1

6
1

3

=  
1

6
×

3

1
=

1

2
 

 

 
𝑡3

𝑡2
=

1

12
1

6

=
1

12
×

6

1
=

1

2
 

 

  
𝑡2

𝑡1
=

𝑡3

𝑡2
 vdNt nfhLf;fg;gl;lJ Xh; ngUf;Fj;njhlh; thpir 
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 v  1 , −5 , 25 , −125 ,.  .  .  .  .  .  
 

 
𝑡2

𝑡1
=

−5

1
= −5 

 

 
𝑡3

𝑡2
=

25

−5
= −5 

 

 
𝑡2

𝑡1
=

𝑡3

𝑡2
 vdNt nfhLf;fg;gl;lJ Xh; ngUf;Fj;njhlh; thpir 

 
 vi  120 ,60 ,30 ,18 

 

 
𝑡3

𝑡2
=

30

60
=

1

2
 

 

 
𝑡4

𝑡3
=

18

30
=

3

5
≠

1

2
 

 

 
𝑡3

𝑡2
≠

𝑡4

𝑡3
 vdNt nfhLf;fg;gl;lJ Xh; ngUf;Fj;njhlh; thpir my;y 

 
 vii  16 ,4 ,1 ,

1

4
 ,.  .  .  .  .  .  . 

 

 
𝑡2

𝑡1
=

4

16
=

1

4
 

 

 
𝑡3

𝑡2
=

1

4
 

 

 
𝑡4

𝑡3
=

1

4

1
=

1

4
 

 

 
𝑡3

𝑡2
=

𝑡4

𝑡3
 vdNt nfhLf;fg;gl;lJ Xh; ngUf;Fj;njhlh; thpir  

 
2 i  𝑎 = 6     , 𝑟 = 3  

 ngUf;Fj;njhlh; thpirapd; nghJ tbtk; 𝑎 , 𝑎𝑟 , 𝑎𝑟2 ,.  .  .  .  .  . 
    6 , 6 × 3 ,6 × 32 ,.  .  .  .  .  .  
    6 , 18 ,54  ,.  .  .  .  .  .  
 

 ii  𝑎 =  2     , 𝑟 =  2   
 ngUf;Fj;njhlh; thpirapd; nghJ tbtk; 𝑎 , 𝑎𝑟 , 𝑎𝑟2 ,.  .  .  .  .  . 

     2  ,  2  ×  2  ,  2  ×   2  
2

 ,.  .  .  .  .  .  

     2  , 2 , 2 2   ,.  .  .  .  .  . 
 

 iii  𝑎 = 1000     , 𝑟 =
2

5
  

 ngUf;Fj;njhlh; thpirapd; nghJ tbtk; 𝑎 , 𝑎𝑟 , 𝑎𝑟2 ,.  .  .  .  .  . 
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    1000 , 1000 ×
2

5
 , 1000 × .

2

5
/

2
 ,.  .  .  .  .  .  

    1000 , 200 × 2 , 1000 ×
4

25
 ,.  .  .  .  .  . 

    1000 , 400 ,160  ,.  .  .  .  .  . 
 

3   729 ,243 ,81 ,.  .  .  .  . ,jd;  𝑡7 =  ?   
 

 nghJ tpfpjk; 𝑟 =
𝑡2

𝑡1
=

243

729
=

1

3
 

 
 ngUf;Fj;njhlh; thpirapd; 𝑛  tJ cWg;G  𝑡𝑛 =   𝑎 × 𝑟𝑛−1 
 

    𝑡7  =   729 × .
1

3
/

7−1
 

      =   729 × .
1

3
/

6
 

      =   36 ×
1

36
 

   𝑡7    = 1 
4  𝑥 + 6 , 𝑥 + 12 , 𝑥 + 15 vd;gd ngUf;Fj;njhlh; thpirapy; cs;sjhy; 

𝑡2

𝑡1
=

𝑡3

𝑡2
  

 

            ∴  
𝑥+12 

𝑥+6
=

𝑥+15

𝑥+12
 

 
    (𝑥 + 12)× (𝑥 + 12) = (𝑥 + 15) × (𝑥 + 6) 
    𝑥2 + 12𝑥 + 12𝑥 + 122 = 𝑥2 + 6𝑥 + 15𝑥 + 15 × 6 
       𝑥2 + 24𝑥 + 144  = 𝑥2 + 21𝑥 + 90 
          24𝑥 − 21𝑥 = 90 − 144 
                 3𝑥 = −54 

                 𝑥 =
−54

3
 

                 𝑥 = −18 
 

5 i  4 , 8 , 16 , .  .  .  .  .  .  .8192  
 
 𝑎 = 4       

 nghJ tpfpjk; 𝑟 =
𝑡2

𝑡1
=

8

4
= 2 

 
 𝑡𝑛 =   8192      𝑛 = ? 
 
 ngUf;Fj;njhlh; thpirapd; 𝑛  tJ cWg;G  𝑡𝑛 =   𝑎 × 𝑟𝑛−1 
 
        8192 =   4 × 2𝑛−1 
 

         
8192

4
=  2𝑛−1 
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        2048 = 2𝑛−1 
 
         211  = 2𝑛−1 
        𝑛 − 1 = 11 
           𝑛 = 11 + 1 
           𝑛 = 12 
 ∴ cWg;Gfspd; vz;zpf;if 12 

 ii  
1

3
 ,

1

9
 ,

1

27
 , .  .  .  .  .  .  . ,

1

2187
 

 

 𝑎 =
1

3
       

 nghJ tpfpjk; 𝑟 =
𝑡2

𝑡1
=

1

9
1

3

=
1

9
×

3

1
=

1

3
 

 𝑡𝑛 =   
1

2187
      𝑛 = ? 

 ngUf;Fj;njhlh; thpirapd; 𝑛  tJ cWg;G  𝑡𝑛 =   𝑎 × 𝑟𝑛−1 
 

         
1

2187
=   

1

3
 × .

1

3
 /

𝑛−1
 

 

         
3

2187
=  .

1

3
 /

𝑛−1
 

 

          
1

729
=  .

1

3
 /

𝑛−1
 

 

         .
1

3
 /

6
 =  .

1

3
 /

𝑛−1
 

        𝑛 − 1 = 6 
           𝑛 = 6 + 1 
           𝑛 = 7 
 ∴ cWg;Gfspd; vz;zpf;if 7 

6   
 𝑡9 = 32805 
 𝑡6 = 1215 
 𝑡12 = ?  
 ngUf;Fj;njhlh; thpirapd; 𝑛  tJ cWg;G  𝑡𝑛 =   𝑎 × 𝑟𝑛−1 
 
    𝑡9 =   𝑎 × 𝑟9−1 =   𝑎 × 𝑟8 = 32805  ----------------① 
 
    𝑡6 = 𝑎 × 𝑟6−1  =   𝑎 × 𝑟5 = 1215   -----------------② 
 

 ①÷ ② →   
𝑎×𝑟8

𝑎×𝑟5
=

32805

1215
   

 

                
𝑟8

𝑟5
= 27 

 



                          K.Mohanavel   GBHSS- Idappadi  cell-9629349662 

64 
 

            𝑟3 = 33 
             𝑟 = 3 
 𝑟 = 3 vd  ② y; gpujpapl 𝑎 × 35 = 1215   
                      𝑎 × 243 = 1215  

                           𝑎 =
1215

243
 

                           𝑎 = 5 
 𝑎 = 5   𝑟 = 3   
  ∴    𝑡12 =  5 × 312−1 =  5 × 311 

7   𝑡8 = 768    𝑟 = 2    vdpy;  𝑡10 = ?  
 
 𝑡8 = 𝑎 × 28−1 = 768   
      𝑎 × 27 = 768     
     𝑎 × 128 = 768 
 

       𝑎 =
768

128
 

       𝑎 = 6    
 ngUf;Fj;njhlh; thpirapd; 𝑛  tJ cWg;G  𝑡𝑛 =   𝑎 × 𝑟𝑛−1 
      𝑡10 =   6 × 210−1 
         =   6 × 29 
         =   6 × 512 
      𝑡10 =   3072 
 

8   𝑎 , 𝑏 , 𝑐 ,.  .  .          vd;gJ $l;Lj;;njhlh; thpir vdpy;  
 

 𝑏 =
𝑎+𝑐

2
 MFk; ( 𝑎, 𝑎 + 𝑑, 𝑎 + 2𝑑,.  .  .y; 𝑎 + 𝑑 =

𝑎+𝑎+2𝑑

2
= 𝑎 + 𝑑    )  

 ∴  2𝑏 = 𝑎 + 𝑐 
 
3𝑎  , 3𝑏  , 3𝑐  ,.  .  .  . vd;gJ ngUf;Fj;njhlh; thpir vdpy;  
 (3𝑏)2 = 3𝑎  ×  3𝑐 MFk;;;   ( 𝑎, 𝑎𝑟, 𝑎𝑟2,.  .  .  .  y; (𝑎𝑟)2 = 𝑎 × 𝑎𝑟2 = 𝑎2𝑟2   ) 
 
 ∴ ehk; ep&gpf;fNtz;baJ  2𝑏 = 𝑎 + 𝑐 vdpy; (3𝑏)2 = 3𝑎  ×  3𝑐  
 
 (3𝑏)2 = 32𝑏 = 3𝑎+𝑐 = 3𝑎  ×  3𝑐 
 
 ∴ 3𝑎  , 3𝑏  , 3𝑐  ,.  .  .  . vd;gJ ngUf;Fj;njhlh; thpir MFk;;; 
 

9  ngUf;Fj;njhlh; thpirapy; mLj;jLj;j %d;W cWg;Gfs; 

 
𝑎

𝑟
 , 𝑎 , 𝑎𝑟 vd;f 

%d;W cWg;Gfspd; ngUf;fl;gyd; = 27 

                  
𝑎

𝑟
 ×  𝑎 × 𝑎𝑟 = 27 

                         𝑎3 = 33 
                          𝑎 = 3 
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 ,uz;buz;L cWg;Gfspd; ngUf;fl;gyd;fspd; $Ljy; =
57

2
 

   
𝑎

𝑟
 ×  𝑎 +  𝑎 × 𝑎𝑟  +   𝑎𝑟 ×

𝑎

𝑟
  =   

57

2
 

 

              𝑎2  .
1

𝑟
+ 𝑟 + 1/ =  

57

2
 

 

                32  .
1+𝑟2+𝑟

𝑟
/ =  

57

2
 

 

              3 × 3 .
1+𝑟2+𝑟

𝑟
/ =  

57

2
 

 

                  .
1+𝑟2+𝑟

𝑟
/ =   

19×3

2×3×3
 

 

                  .
1+𝑟2+𝑟

𝑟
/ =  

19

6
 

            6 × (1 + 𝑟2 + 𝑟) = 19 𝑟   
              6𝑟2 + 6𝑟 + 6 = 19 𝑟 
         6𝑟2 + 6𝑟 − 19 𝑟 + 6 = 0 
             6𝑟2 − 13 𝑟 + 6 = 0   ,ij fhuzpgLj;j 
 

          
1

6
 (6𝑟 − 4)(6𝑟 − 9) = 0 

      
1

6
 × 2(3𝑟 − 2)3(2𝑟 − 3)  = 0 

           (3𝑟 − 2)(2𝑟 − 3)  = 0 
     (3𝑟 − 2) = 0      my;yJ (2𝑟 − 3) = 0 
 

        ∴  𝑟 =
2

3
  my;yJ 𝑟 =  

3

2
 

 𝑎 = 3  > 𝑟 =
2

3
  vdpy; 

 me;j %d;W cWg;Gfs;  
3
2

3

 , 3 ,3 ×
2

3
        

9

2
  , 3  , 2  

𝑎 = 3  > 𝑟 =
3

2
  vdpy; 

 me;j %d;W cWg;Gfs;  
3
3

2

 , 3 ,3 ×
3

2
        2 , 3 ,

9

2
    

10   𝑡1 = 60000 + 60000 ×
5

100
= 60000 + 3000 = 63000 

 𝑡2 = 63000 + 63000 ×
5

100
= 63000 + 3150 = 66150 

 

 𝑎 = 63000     𝑟 =
𝑡2

𝑡1
=

66150

63000
= 1.05 

 ngUf;Fj;njhlh; thpirapd; 𝑛  tJ cWg;G  𝑡𝑛 =   𝑎 × 𝑟𝑛−1 
                                    𝑡5 = 63000 × (1.05)5−1 
                                      = 63000 × (1.05)4 
                                      = 63000 × 1.215 
    5 tUl Kbtpy; mtUila khj Cjpak;   = 76577 
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11  tha;g;G 𝐴  

 𝑡1 = 20000 + 20000 ×
6

100
= 20000 + 1200 = 21200 

 

 𝑡2 = 21200 + 21200 ×
6

100
= 21200 + 1272 = 22472 

 

 𝑎 = 21200     𝑟 =
𝑡2

𝑡1
=

22472

21200
= 1.06 

 ngUf;Fj;njhlh; thpirapd; 𝑛  tJ cWg;G  𝑡𝑛 =   𝑎 × 𝑟𝑛−1 
                                    𝑡4 = 20000 × (1.06)4−1 
                                      = 20000 × (1.06)3 
                                      = 20000 × 1.191016 
tha;g;G 𝐴 tpy; 4 tUl Kbtpy; mtUila  
                          khj Cjpak;   = 23820 
 
tha;g;G 𝐵  

 𝑡1 = 22000 + 22000 ×
3

100
= 22000 + 660 = 22660 

 

 𝑡2 = 22660 + 22660 ×
3

100
= 22660 + 679.8 = 23339.8 

 

 𝑎 = 22660     𝑟 =
𝑡2

𝑡1
=

23339.8

22660
= 1.03 

 ngUf;Fj;njhlh; thpirapd; 𝑛  tJ cWg;G  𝑡𝑛 =   𝑎 × 𝑟𝑛−1 
                                    𝑡4 = 22000 × (1.03)4−1 
                                      = 22000 × (1.03)3 
                                      = 22000 × 1.092727 
tha;g;G 𝐵 apy; 4 tUl Kbtpy; mtUila 
                          khj Cjpak;   = 24040 
 

12   𝑎 , 𝑏 , 𝑐   vd;gJ $l;Lj;;njhlh; thpirapy; cs;s mLj;jLj;j %d;W 
cWg;Gfs;; 
 ∴ 𝑎 = 𝑎  , 𝑏 = 𝑎 + 𝑑  , 𝑐 = 𝑎 + 2𝑑 vd;f 
 
 𝑥 , 𝑦 , 𝑧 vd;gJ ngUf;Fj;njhlh; thpirapy; cs;s mLj;jLj;j %d;W 
cWg;Gfs;  
  ∴ 𝑥 = 𝑥, 𝑦 = 𝑥𝑟,     𝑧 = 𝑥𝑟2  vd;f 
 
 𝑥𝑏−𝑐 × 𝑦𝑐−𝑎 × 𝑧𝑎−𝑏 = 𝑥𝑎+𝑑−(𝑎+2𝑑) × 𝑦𝑎+2𝑑−𝑎 × 𝑧𝑎−(𝑎+𝑑) 
 
                = 𝑥−𝑑 × 𝑦2𝑑 × 𝑧−𝑑   
 
                =  𝑥−𝑑 × (𝑥𝑟)2𝑑 × (𝑥𝑟2)−𝑑 
 
                =  𝑥−𝑑 × 𝑥2𝑑 × 𝑟2𝑑 × 𝑥−𝑑 × 𝑟−2𝑑 
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                =  𝑥−𝑑−𝑑 × 𝑥2𝑑 × 𝑟2𝑑 × 𝑟−2𝑑 
 
                =  𝑥−2𝑑 × 𝑥2𝑑 × 𝑟2𝑑 × 𝑟−2𝑑 
 
                =  𝑥−2𝑑+2𝑑 × 𝑟2𝑑−2𝑑 
 
                =  𝑥0 × 𝑟0 = 1 × 1 
 
 𝑥𝑏−𝑐 × 𝑦𝑐−𝑎 × 𝑧𝑎−𝑏 = 1 
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     STD-10                                                  LN-2                                                        EX-2.8 

                 ngUf;Fj;njhlh;thpirapd; 
 Kjy; 𝑛 cWg;Gfspd; $Ljy;  kw;Wk; KbTwh cWg;Gfs; tiu $Ljy; 

1 i  5 , −3 ,
9

5
 , −

27

25
 ,.  .  .  .  .  . 

 𝑎 = 5      𝑟 =
𝑡2

𝑡1
=

−3

5
< 1 

 ng.njh.t-apy; Kjy; 𝑛 cWg;Gfspd; $Ljy; Sn =
𝑎(1−rn )

1−r
  : 𝑟 < 1 

 

    Sn =
5× 1−.

−3

5
/

n
 

1−.
−3

5
/

=
5× 1−.

−3

5
/

n
 

5+3

5

=
5×5× 1−.

−3

5
/

n
 

8
=

25× 1−.
−3

5
/

n
 

8
 

 
 ii  256 , 64 , 16 ,.  .  .  .  .  . 

 

 𝑎 = 256      𝑟 =
𝑡2

𝑡1
=

64

256
=

1

4
< 1 

 

ng.njh.t-apy; Kjy; 𝑛 cWg;Gfspd; $Ljy; Sn =
𝑎(1−rn )

1−r
  : 𝑟 < 1 

 

    Sn =
256× 1−.

1

4
/

n
 

1−.
1

4
/

=
256× 1−.

1

4
/

n
 

4−1

4

=
256×4× 1−.

1

4
/

n
 

3
=

1024 × 1−.
1

4
/

n
 

3
 

 
2   5 , 15 , 45 ,.  .  .  .  .      S6 = ?   

 𝑎 = 5      𝑟 =
𝑡2

𝑡1
=

15

5
= 3 > 1 

 

ng.njh.t-apy; Kjy; 𝑛 cWg;Gfspd; $Ljy; Sn =
𝑎(rn −1)

r−1
  : 𝑟 > 1 

 

      S6 =
5×(36−1)

3−1
=

5×(729−1)

2
 =

5×728

2
= 5 × 364 = 1820  

 
3   𝑟 = 5   S6 = 46872   𝑎 = ?  

 
 𝑟 = 5 > 1    

ng.njh.t-apy; Kjy; 𝑛 cWg;Gfspd; $Ljy; Sn =
𝑎(rn −1)

r−1
  : 𝑟 > 1 

        S6 =
𝑎×(56−1)

5−1
  

 

    46872 =
𝑎×(15625−1)

4
  

 
  46872 × 4 = 𝑎 × 15624  
 

         𝑎 =
46872  ×4

15624
= 3 × 4 = 12 
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4 i  9 + 3 + 1 + .  .  .  .    
 

 𝑎 = 9     𝑟 =
𝑡2

𝑡1
=

3

9
=

1

3
 < 1   𝑛 = ∞ 

ng.njh.t-apy; KbTwh cWg;Gfs; tiu $Ljy; S∞ =
𝑎

1−r
  : 𝑟 < 1 

 

        S∞ =
9

1−
1

3

=
9

3−1

3

=
9
2

3

=
9×3

2
=

27

2
 

 
 ii  21 + 14 +

28

3
+ .  .  .  .    

 𝑎 = 21     𝑟 =
𝑡2

𝑡1
=

14

21
=

2

3
 < 1   𝑛 = ∞ 

ng.njh.t-apy; KbTwh cWg;Gfs; tiu $Ljy; S∞ =
𝑎

1−r
  : 𝑟 < 1 

 

        S∞ =
21

1−
2

3

=
21

3−2

3

=
21
1

3

=
21×3

1
= 63 

 
5  KbTwh ng.njh.t-apy;  𝑎 = 8   S∞ =

32

3
     𝑟 =  ?  

ng.njh.t-apy; KbTwh cWg;Gfs; tiu $Ljy; S∞ =
𝑎

1−r
 

                                                              

                                  
32

3
=

8

1−r
 

 
                              (1 − r) × 32 = 8 × 3 
                                 32 − 32r = 24 
                                    −32r = 24 − 32 
                                    −32r = −8 

                                       r =
−8

−32
 

                                                              

                                    r =
1

4
 

 
6 i 0.4 + 0.44 + 0.444 +  .  .  .  .  .  . 𝑛 cWg;Gfs; tiu 

 

  = 0.4 ×
10

10
+ 0.44 ×

100

100
+ 0.444 ×

1000

1000
+  .  .  .  .  .  . 𝑛 cWg;Gfs; tiu 

 

  =
4

10
+

44

100
+

444

1000
+   .  .  .  .  𝑛 cWg;Gfs; tiu 

   

  = 4 0
1

10
+

11

100
+

111

1000
+   .  .  .  𝑛   1 

 

 =
4

9
 0

1×9

10
+

11×9

100
+

111×9

1000
+   .  .  .  𝑛   1 

 

 =
4

9
 0

9

10
+

99

100
+

999

1000
+   .  .  .  𝑛   1 
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 =
4

9
 0

10−1

10
+

100−1

100
+

1000−1

1000
+   .  .  .  𝑛   1 

 

 =
4

9
0.

10

10
−

1

10
/ + .

100

100
−

1

100
/ + .

1000

1000
−

1

1000
/ +   .  .  .  𝑛   1 

 

 =
4

9
0.1 −

1

10
/ + .1 −

1

100
/ + .1 −

1

1000
/ +   .  .  .  𝑛   1 

 

 =
4

9
 
 1 + 1 + 1+ .  .  . n  −                                                 

                                .
1

10
+

1

100
+

1

1000
+   .  .  .  𝑛   / 

  

 

  =
4

9
0(n) − .

1

10
+

1

100
+

1

1000
+   .  .  .  𝑛   / 1 

 

 𝑎 =
1

10
      𝑟 =

𝑡2

𝑡1
=

1

100
1

10

=
1

100
×

10

1
=

1

10
< 1 

ng.njh.t-apy; Kjy; 𝑛 cWg;Gfspd; $Ljy; Sn =
𝑎(1−rn )

1−r
  : 𝑟 < 1 

     

                      =
4

9
6n −

1

10
4

1−.
1

10
/

n

1−
1

10

 5 7 

     

                      =
4

9
6n −

1

10
4

1−.
1

10
/

n

10−1

10

 5 7 

         

                      =
4

9
6n −

1

10
4

1−.
1

10
/

n

9

10

 5 7 

              

                      =
4

9
0n −

1

10
×

10

9
.1 − .

1

10
/

n
 / 1 

              

                   Sn =
4

9
0n −

1

9
.1 − .

1

10
/

n
 / 1 

 
 ii  3 + 33 + 333+  .  .  .  .  .  .  . 𝑛 cWg;Gfs; tiu 

  
  =   3 (1 + 11 + 111+  .  .  .  .  .  .  . 𝑛 cWg;Gfs; tiu )  

  =   
3

9
 (1 × 9 + 11 × 9 + 111 × 9+  .  .  .  .  .  .  . 𝑛 cWg;Gfs; tiu )  

  =   
3

9
 (9 + 99 + 999+  .  .  .  .  .  .  . 𝑛 cWg;Gfs; tiu )  

  =   
3

9
 ((10 − 1) + (100 − 1) + (1000 − 1)+  .  .  .  .  .  .  . 𝑛 cWg;Gfs; tiu ) 
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  =   
3

9
6
 10 + 100 + 1000+  .  .  .  .  .  .  . 𝑛    

                     −(1 + 1 + 1+ .  .  .  . 𝑛  )  
7 

  

  =   
3

9
  10 + 100 + 1000+  .  .  .  .  .  .  . 𝑛   − 𝑛  

 
  

 

  𝑎 = 10          𝑟 =
𝑡2

𝑡1
=

100

10
= 10     > 1 

ng.njh.t-apy; Kjy; 𝑛 cWg;Gfspd; $Ljy; Sn =
𝑎(rn −1)

r−1
  : 𝑟 > 1 

 

    =   
3

9
 .

10×(10n −1)

9
/

 
− n  

 

    =   
1

3
 .

10×(10n −1)

9
/

 
− n  

 

     =   
1

3
 ×.

10×(10n −1)

9
/ −  

1

3
× 𝑛 

 

     =   
1

3
 ×.

10×(10n −1)

9
/ −  

𝑛

3
 

 

     =
10

27
(10n − 1) −  

𝑛

3
 

7   3 + 6 + 12+  .  .  .  . +1536 =  ? 
 

  𝑎 = 3          𝑟 =
𝑡2

𝑡1
=

6

3
= 2     > 1   𝑡𝑛 = 1536 

 ngUf;Fj;njhlh; thpirapd; 𝑛  tJ cWg;G  𝑡𝑛 =   𝑎 × 𝑟𝑛−1 
 
                   1536 =   3 × (2)𝑛−1 
 

                    
1536

3
 =  2𝑛−1 

                   512 =  2𝑛−1 
                    29 = 2𝑛−1 
 
               ∴  𝑛 − 1 = 9 
                     𝑛 = 9 + 1 
                     𝑛 = 10 

ng.njh.t-apy; Kjy; 𝑛 cWg;Gfspd; $Ljy; Sn =
𝑎(rn −1)

r−1
  : 𝑟 > 1 

                   S10 =
3×(210−1)

2−1
 

                      = 3 × (210 − 1) = 3 × (1024 − 1) = 3 × 1023 
 
  3 + 6 + 12+  .  .  .  . +1536 = 3069 
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8  fbjq;fspd;  nkhj;j vz;zpf;if 
 4 + 4 × 4 + 4 × 4 × 4 +  .  .  .  .(8 cWg;Gfs; tiu ) 
 

 𝑎 = 4     𝑟 =
𝑡2

𝑡1
=

4×4

4
= 4       𝑛 = 8     

ng.njh.t-apy; Kjy; 𝑛 cWg;Gfspd; $Ljy; Sn =
𝑎(rn −1)

r−1
  : 𝑟 > 1 

 

               S8 =
4×(48−1)

4−1
=

4×(65536−1)

3
=

4×(65535)

3
= 4 × 21845                            

fbjq;fspd;  nkhj;j vz;zpf;if = 87380 
xU fbjj;jpw;F nryT & 2 vdpy; 87380 fbjq;fSf;Fr;  
                                       nryT = 87380 × 2 
                                             = 174760 & 

9 
 
 
 
 
 
 
 
 

  𝑥 = 0. 123      vd;f 
 𝑥 = 0.123123123… ….  
 𝑥 = 0.123 + 0.000123 + 0.000000123 … ….  ,J Xh; KbTwh         
           ngUf;Fj;;njhlh; thpirapd; $Ljy; MFk; vdNt 𝑥 = 𝑆∝ 
 

 𝑎 = 0.123         𝑟 =
𝑡2

𝑡1
=

0.000123

0.123
=

0.000123 ×1000000

0.123×1000000
=

123

123000
=

1

1000
   

 

 ∴ ngUf;Fj;;njhlh; thpirapd; KbTwh cWg;Gfs; tiu $Ljy; 𝑆∝ =
𝑎

1−𝑟
  

                𝑥 = 𝑆∝ =
0.123 

1− 
1

1000

 

 

                𝑥 =
0.123 

 
1000 −1

1000

=
0.123 

 
999

1000

= 0.123 ×
1000

999
 

 

                𝑥 =
123

999
=  

3×41

3×333
 

 

                𝑥 =
41

333
 

 
10   𝑆𝑛 = (𝑥 + 𝑦) + (𝑥2 + 𝑥𝑦 + 𝑦2) + (𝑥3 + 𝑥2𝑦 + 𝑥𝑦2 + 𝑦3)+  .  .  . 𝑛 cWg;Gfs;                      

                                                   tiu 
 
(𝑥 − 𝑦)𝑆𝑛 = (𝑥 − 𝑦) × (𝑥 + 𝑦) + (𝑥 − 𝑦) × (𝑥2 + 𝑥𝑦 + 𝑦2) + (𝑥 − 𝑦) ×
                                                    (𝑥3 + 𝑥2𝑦 + 𝑥𝑦2 + 𝑦3)+  .  .  . 𝑛 cWg;Gfs; tiu                     
 
 
(𝑥 − 𝑦)𝑆𝑛 = (𝑥2 − 𝑦2) + (𝑥3 − 𝑦3) + (𝑥4 − 𝑦4)+  .  .  . 𝑛 cWg;Gfs; tiu                     
 
(𝑥 − 𝑦)𝑆𝑛 = (𝑥2 + 𝑥3 + 𝑥4+  .  .  .  . 𝑛cWg;Gfs;tiu )                         
                  −(𝑦2 + 𝑦3 + 𝑦4+  .  .  . . 𝑛 cWg;Gfs; tiu ) 
                  

ng.njh.t-apy; Kjy; 𝑛 cWg;Gfspd; $Ljy; Sn =
𝑎(rn −1)

r−1
  : 𝑟 > 1 
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(𝑥2 + 𝑥3 + 𝑥4+  .  .  .  . 𝑛cWg;Gfs;tiu ) y; 𝑎 = 𝑥2    , 𝑟 =
𝑡2

𝑡1
=

𝑥3

𝑥2
= 𝑥    

                                Sn =
𝑥2×(𝑥n −1)

𝑥−1
  kw;Wk;  

( 𝑦2 + 𝑦3 + 𝑦4+  .  .  . . 𝑛 cWg;Gfs; tiu ) y; 𝑎 = 𝑦2    , 𝑟 =
𝑡2

𝑡1
=

𝑦3

𝑦2
= 𝑦        

                            Sn =
𝑦2×(yn −1)

y−1
 

 

   ∴ (𝑥 − 𝑦)𝑆𝑛 = 0
𝑥2×(𝑥n −1)

𝑥−1
−

𝑦2×(yn −1)

y−1
1 
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  STD-10                                                   LN-2                                                              EX-2.9 

                 rpwg;Gj;njhlh; thpirfs; 

 i Kjy; 𝑛 ,ay; vz;fspd; $Ljy; 

 1 + 2 + 3+  .  .  . +𝑛 =
𝑛(𝑛+1)

2
 

 ii Kjy; 𝑛  xw;iw ,ay; vz;fspd; $Ljy; 
 1 + 3 + 5+  .  .  . . +(2𝑛 − 1) = 𝑛2 
 

 iii Kjy; 𝑛  ,ay; vz;fspd; th;f;fq;fspd; $Ljy; 

 12 + 22 + 32+  .  .  .  .  .  . +𝑛2 =
𝑛(𝑛+1)(2𝑛+1)

6
 

 iv Kjy; 𝑛  ,ay; vz;fspd; fdq;fspd; $Ljy; 

 13 + 23 + 33+  .  .  .  .  .  . +𝑛3 =  0
𝑛(𝑛+1)

2
1

2
 

1 i  1 + 2 + 3+  .  .  . +60 = ?   
 𝑛 = 60   
 

 1 + 2 + 3+  .  .  . +𝑛 =
𝑛(𝑛+1)

2
 

 

 1 + 2 + 3+  .  .  . +60 =
60×(60+1)

2
=

60×61

2
= 30 × 61 = 1830 

 
 ii  3 + 6 + 9+ .  .  .  . +96 = ?  

 
 3 + 6 + 9+ .  .  .  . +96 = 3(1 + 2 + 3+ .  .  .  . +32) 
 
                   𝑛 = 32 
 

  1 + 2 + 3+  .  .  . +𝑛 =
𝑛(𝑛+1)

2
 

 

3 + 6 + 9+ .  .  .  . +96 = 3 ×
32×(32+1)

2
= 3 × 16 × 33 = 1584                   

 
 iii  51 + 52 + 53+  .  .  .  . +92 = ? 

 
 51 + 52 + 53+  .  .  .  . +92 = (1 + 2 + 3+  .  .  . +92) − (1 + 2 + 3+  .  .  . +50 ) 
                            𝑛 = 92                  𝑛 = 50 

      1 + 2 + 3+  .  .  . +𝑛 =
𝑛(𝑛+1)

2
 

 

  51 + 52 + 53+  .  .  .  . +92 =
92×(92+1)

2
−

50×(50+1)

2
 

                      = 46 × 93 − 25 × 51 
                      = 4278 − 1275 
                      = 3003 
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 iv  1 + 4 + 9 + 16+  .  .  .  . +225 = ?  
 
 1 + 4 + 9 + 16+  .  .  .  . +225 = 12 + 22 + 32+  .  .  .  .  .  . +152 
                           𝑛 = 15      
 

         12 + 22 + 32+  .  .  .  .  .  . +𝑛2 =
𝑛(𝑛+1)(2𝑛+1)

6
 

 

 12 + 22 + 32+  .  .  .  .  .  . +152 =
15×(15+1)(2×15+1)

6
 

                         

                        =
15×16×(30+1)

6
=

15×16×31

2×3
= 5 × 8 × 31 

 12 + 22 + 32+  .  .  .  .  .  . +152 = 1240 
 

 v  62 + 72 + 82+  .  .  .  .  .  . +212 = ? 
 
 62 + 72 + 82+  .  . +212 

               = (12 + 22 + 32+  .   . + 212) − (  12 + 22 + 32 + 42 + 52) 
  
                      𝑛 = 21                  𝑛 = 5 
 

          12 + 22 + 32+  .  .  .  .  .  . +𝑛2 =
𝑛(𝑛+1)(2𝑛+1)

6
 

 

 62 + 72 + 82+  .  . +212 =
21×(21+1)(2×21+1)

6
−

5×(5+1)(2×5+1)

6
 

 

                   =
21×22×(42+1)

6
−

5×6×(10+1)

6
 

 

                   =
21×22×43

2×3
−

5×6×11

6
 

 
                   = (7 × 11 × 43) − (5 × 11) 
                   = 3311 − 55 
62 + 72 + 82+  .  . +212 = 3256 
 

 vi  103 + 113 + 123+  .  .  .  .  .  . +203 = ? 
 
 103 + 113 + 123+  .  .  .  . +203 = (13 + 23 + 33+  .  .  .  . +203) 
                                   −( 13 + 23 + 33 +  .  .  .  +93)  
 
                            𝑛 = 20                  𝑛 = 9 
 

              13 + 23 + 33+  .  .  .  .  .  . +𝑛3 =  0
𝑛(𝑛+1)

2
1

2
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    103 + 113 + 123+  .  .  .  . +203 =  0
20×(20+1)

2
1

2
− 0

9×(9+1)

2
1

2
 

 

                            =   0
20×21

2
1

2
− 0

9×10

2
1

2
 

 
                           =  ,10 × 21-2 − ,9 × 5-2 
                           =   2102 − 452 
                           = 44100 − 2025 
  103 + 113 + 123+  .  .  .  . +203  = 42075 
 

 vii  1 + 3 + 5 + 7+  .  .  .  .  .  . +71 = ? 
        
        2𝑛 − 1 = 71  ( xw;iw ,ay; vz;fspd; 𝑛 tJ cWg;G 2𝑛 − 1 ) 
           2𝑛 = 71 + 1 
 

            𝑛 =
72

2
             

            𝑛 = 36 
 

   1 + 3 + 5+  .  .  . . +(2𝑛 − 1) = 𝑛2  
 
  1 + 3 + 5 + 7+  .  .  .  .  .  . +71 = 362 = 36 × 36 = 1296 
 

2   1 + 2 + 3+  .  .  .  .  . +𝑘 = 325 vdpy; 13 + 23 + 33+  .  .  .  .  .  . +𝑘3 = ? 
 

     1 + 2 + 3+  .  .  . +𝑛 =
𝑛(𝑛+1)

2
 

 

     1 + 2 + 3+  .  .  .  .  . +𝑘 = 
𝑘×(𝑘+1)

2
= 325  

 

 13 + 23 + 33+  .  .  .  .  .  . +𝑛3 =  0
𝑛(𝑛+1)

2
1

2
 

 

13 + 23 + 33+  .  .  .  .  .  . +𝑘3 = 6
𝑘 × (𝑘 + 1)

2
7

2

= 3252 = 325 × 325 = 105625 

 
3   13 + 23 + 33+  .  .  .  .  .  . +𝑘3 = 44100 vdpy; 1 + 2 + 3+  .  .  .  .  . +𝑘 = ? 

 

 13 + 23 + 33+  .  .  .  .  .  . +𝑛3 =  0
𝑛(𝑛+1)

2
1

2
 

 

 13 + 23 + 33+  .  .  .  .  .  . +𝑘3 = 0
𝑘×(𝑘+1)

2
1

2

= 44100 = 2102 
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 1 + 2 + 3+  .  .  . +𝑛 =
𝑛(𝑛+1)

2
 

 

  1 + 2 + 3+  .  .  .  .  . +𝑘 =
𝑘×(𝑘+1)

2
= 210 

 
4   13 + 23 + 33+  .  .  .  .  .  . +𝑛3 = 14400  vdpy; 𝑛 = ?  

 13 + 23 + 33+  .  .  .  .  .  . +𝑛3 =  0
𝑛(𝑛+1)

2
1

2
 

               0
𝑛(𝑛+1)

2
1

2
= 14400 = 1202 

      

              ∴  
𝑛(𝑛+1)

2
= 120 

 
               𝑛(𝑛 + 1) = 120 × 2 
                  𝑛2 + 𝑛 = 240 
            𝑛2 + 𝑛 − 240 = 0   ,ij fhuzpgLj;j 
        (𝑛 + 16) (𝑛 − 15) = 0 
       𝑛 = −16     my;yJ    𝑛 = 15 
cWg;Gfspd; vz;zpf;if vg;NghJk; kpif vdNt 𝑛 = 15 
 
             ∴   Kjy; 15 cWg;Gfis $l;lNtz;Lk; 
 

5   12 + 22 + 32+  .  .  .  .  .  . +𝑛2 = 285 
 13 + 23 + 33+  .  .  .  .  .  . +𝑛3 = 2025 vdpy; 𝑛 = ? 
 

 12 + 22 + 32+  .  .  .  .  .  . +𝑛2 =
𝑛(𝑛+1)(2𝑛+1)

6
 

 13 + 23 + 33+  .  .  .  .  .  . +𝑛3 =  0
𝑛(𝑛+1)

2
1

2
   

 

                0
𝑛(𝑛+1)

2
1

2
= 2025 = 452 

 

              ∴   
𝑛(𝑛+1)

2
= 45 vd fpilf;fpd;wJ ,ij 

 

              
𝑛(𝑛+1)(2𝑛+1)

6
= 285 vd;gjpy; gpujpapl 

 

              
𝑛(𝑛+1)

2
×

2𝑛+1

3
= 285 

 

                45 ×
2𝑛+1

3
 = 285 

 
             15 × (2𝑛 + 1) = 285 
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                   2𝑛 + 1 =
285

15
 

                   2𝑛 + 1 = 19 
                      2𝑛 = 19 − 1 
 

                       𝑛 =
18

2
 

 
                       𝑛 = 9 

6   102 + 112 + 122+  .  .  .  .  .  . +242 = ? 
 
 102 + 112 + 122+  .  .  .  .  .  . +242 = (12 + 22 + 32+  .   . + 242)                                                 
                               −(  12 + 22 + 32+  .  .  .  .  . +92) 
 
                            𝑛 = 24                  𝑛 = 9 
 

          12 + 22 + 32+  .  .  .  .  .  . +𝑛2 =
𝑛(𝑛+1)(2𝑛+1)

6
 

 

 102 + 112 + 122+  .  .  .  .  .  . +242 =
24×(24+1)(2×24+1)

6
−

9×(9+1)(2×9+1)

6
 

 

                           =
24×25×(48+1)

6
−

9×10×(18+1)

2×3
                    

 
                          = (4 × 25 × 49) − (3 × 5 × 19) 
 
                          = 4900 − 285 
 
102 + 112 + 122+  .  .  .  .  .  . +242 = 4615 
 
 tz;zf;fhfpjq;fshy; myq;fhpf;f ,aYk; gug;gsT = 4615 r.nr.kP 
 

7 i 
 
 
 
 
 
 
 
 
 
 
 
 
 

 (23 − 13) + (43 − 33) + (63 − 53)+  .  .  .  .  .  . 𝑛  cWg;Gfs; tiu = 

          (23 + 43 + 63 +   .  .  .  .  𝑛  cWg;Gfs; tiu ) – (13 + 33 + 53 +
.  .  .  𝑛  cWg;Gfs; tiu ) 
 
 

        𝑘𝑛
1 = 1 + 2 + 3+  .  .  . +𝑛 =

𝑛(𝑛+1)

2
    

 

        𝑘2𝑛
1 = 12 + 22 + 32+  .  .  .  .  .  . +𝑛2 =

𝑛(𝑛+1)(2𝑛+1)

6
    

 
           𝑆𝑛 =   (2𝑛)3 −  (2𝑛 − 1)3𝑛

1
𝑛
1  

 
          𝑆𝑛 =   (2𝑛)3 −  (2𝑛 − 1)3𝑛

1
𝑛
1  
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ii 

            =   ,  (2𝑛)3 − (2𝑛 − 1)3-𝑛
1  

 
            =   ,  (2𝑛)3 −  [ (2𝑛)3 − 3(2𝑛)2 × 1 + 3 × 2𝑛 × 12 − 13]-𝑛

1  
 
            =   [ (2𝑛)3𝑛

1 −   (2𝑛)3 + 3(2𝑛)2 − 3 × 2𝑛 × 12 + 13] 
 
            =    [3(2𝑛)2 − 3 × 2𝑛 × 12 + 13]𝑛

1  
 
            =    [3 × 4𝑛2 − 6𝑛 + 1]𝑛

1  
 
            =    [12𝑛2 − 6𝑛 + 1]𝑛

1  
 
            =   12𝑛2𝑛

1 −  6𝑛𝑛
1 +  1𝑛

1  
 
            = 12   𝑛2𝑛

1 − 6    𝑛𝑛
1 + 𝑛 

   

            = 12 ×
𝑛(𝑛+1)(2𝑛+1)

6
− 6 ×

𝑛(𝑛+1)

2
+ 𝑛     

 
            = 2 × 𝑛(𝑛 + 1)(2𝑛 + 1) − 3 × 𝑛(𝑛 + 1) + 𝑛 
 
            = 𝑛(𝑛 + 1)[2 × (2𝑛 + 1) − 3] + 𝑛 
 
            = 𝑛(𝑛 + 1)[4𝑛 + 2 − 3] + 𝑛 
 
            = [ 𝑛2 + 𝑛 ][4𝑛 − 1] + 𝑛 
 
            = 4𝑛3 − 𝑛2 + 4𝑛2 − 𝑛 + 𝑛 
 
          𝑆𝑛 = 4𝑛3 + 3𝑛2 
  
 8 cWg;Gfs; tiu $Ljy;   𝑛 = 8  → 𝑆8 = 4 × 83 + 3 × 82 
 
                                   = 4 × 512 + 3 × 64 
 
                                   = 2048 + 192 
 
                                   = 2240 
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,t;Tyfpy; rhjpf;fg;gl;l rhjidfsps; vitAk; typikahy; rhjpf;fg;gl;lit my;y    
             tplhKaw;r;rpahy; rhjpf;fg;gl;litNa 
  LN-3                                               EX-3.1                                                          10 STD 

                                              ,aw;fzpjk; 

  %d;W khwpfspy; mike;j Nehpa xUq;fikr;rkd;ghLfs; 

1 i  nfhLf;fg;gl;lit      𝑥 + 𝑦 + 𝑧 = 5       -------------------------------① 
                                              2𝑥 − 𝑦 + 𝑧 = 9         ------------------------------② 
                                            𝑥 − 2𝑦 + 3𝑧 = 16     -------------------------------③ 
 
①  − ③                      𝑥 +    𝑦 +   𝑧 =     5 
                                        𝑥 − 2𝑦 + 3𝑧 =   16   
                                      -------------------------- - 
                                                3𝑦 − 2𝑧 = −11      --------------------------------④ 
                                      ----------------------------   
②−  2 × ①                      2𝑥 −    𝑦 +    𝑧 =   9     
                                               2𝑥 + 2𝑦 + 2𝑧 = 10  
                                              -----------------------------  
                                                       −3𝑦 −   𝑧 = −1    ----------------------------⑤ 
                                              ----------------------------  
 
 ④ + ⑤                                3𝑦 − 2𝑧 = −11    
                                              −3𝑦 −    𝑧 = −   1     
                                              -----------------------------  
                                                         −3𝑧 = −12 
                                              ----------------------------  

                                             𝑧 =
−12

−3
                                                         

                                              𝑧 = 4           
 𝑧 = 4  vd  ⑤  ,y; gpujpapl                     −3𝑦 − 4 = −1     
                                                                           −3𝑦         = −1 + 4     
                                                                           −3𝑦         = 3  

                                                                                         𝑦 =   
3

−3
 

                                                                                        
                                                                                         𝑦 = −1  
  𝑦 = −1 kw;Wk;    𝑧 = 4  I   ①,y;  gpujpapl      
                               𝑥 − 1 + 4 = 5  
                                                                           𝑥               = 5 + 1 − 4                     .                                                                                    
                                                                            𝑥   = 2  
jPh;Tf;fzk; :      𝑥 = 2 ,     𝑦 = −1    ,    𝑧 = 4     

 ii nfhLf;fg;gl;lit      
1

𝑥
−

2

𝑦
+ 4 = 0     -------------------------------① 
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1

𝑦
−

1

𝑧
+ 1 = 0         ------------------------------② 

                                            

                                               
2

𝑧
+

3

𝑥
= 14            -------------------------------③ 

 

 𝑎 =
1

𝑥
            𝑏 =

1

𝑦
             𝑐 =

1

𝑧
   

   
 𝑎 − 2𝑏 = −4    -------------------------------① 
 𝑏 − 𝑐 = −1    ------------------------------② 
 2𝑐 + 3𝑎 = 14    -------------------------------③ 
 
① + ②×2                        𝑎 − 2𝑏          = −4     
                                                     2𝑏 − 2𝑐 = −2     
                                           ------------------------------  
                                             𝑎           − 2𝑐 = −6          -------------------------④ 
                                          -------------------------------- 
③+④                                   2𝑐 + 3𝑎  =   14     
                                             −2𝑐 +    𝑎  = −  6      
                                            ---------------------------  
                                                         4𝑎   =       8  
                                             ----------------------------  

                                                             𝑎 =
8

4
                                   

                                                            𝑎 = 2 
 
        𝑎 = 2 vd  ①  ,y; gpujpapl       2−2𝑏 = −4                                            
                                                                      −2𝑏 = −4 − 2  =  −6                                                                        

                                                                            𝑏 =
−6

−2
             

                                                                            𝑏 = 3                          
     
  𝑏 = 3     vd  ②  ,y; gpujpapl             3−𝑐 = −1      
                                                                         −𝑐 = −1 − 3        =  −4      
                                                                             𝑐 = 4        
 𝑎 = 2   𝑏 = 3     𝑐 = 4   

 𝑎 =
1

𝑥
  ,   𝑏 =

1

𝑦
   ,   𝑐 =

1

𝑧
                              𝑥 =

1

𝑎
  ,      𝑦 =

1

𝑏
 ,   𝑧 =

1

𝑐
   

 

                                                                         𝑥 =
1

2
   ,     𝑦 =

1

3
  ,   𝑧 =

1

4
   

jPh;Tf;fzk; :  {  
1

2
  ,    

1

3
    ,  

1

4
  } 

  

 iii  𝑥 + 20 =
3𝑦

2
 + 10 = 2𝑧 + 5 = 110 − (𝑦 + 𝑧)  
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 𝑥 + 20 =
3𝑦

2
 + 10 →  

                 2𝑥 + 40 = 3𝑦 + 20 
                 2𝑥 − 3𝑦 = −40 + 20 
                 2𝑥 − 3𝑦 = −20  ------------------------------① 

 
3𝑦

2
 + 10 = 2𝑧 + 5 → 

                 3𝑦 + 20 = 4𝑧 + 10  
                  3𝑦 − 4𝑧 = 10 − 20  
                 3𝑦 − 4𝑧 = −10   --------------------------② 
 
 2𝑧 + 5 = 110 − (𝑦 + 𝑧) →  
                    2𝑧 + 5 = 110 − 𝑦 − 𝑧 
                 2𝑧 + 𝑦 + 𝑧 = 110 − 5 
                    3𝑧 + 𝑦 = 105   ------------------------③ 
 
①+②                        2𝑥 − 3𝑦          = −20   
                                                3𝑦 − 4𝑧 = −10    
                                    --------------------------------  
                                      2𝑥          − 4𝑧 =  −30       ------------------④ 
                                   ---------------------------------  
②−③×3                      3𝑦 − 4𝑧 = −  10 
                                           3𝑦 + 9𝑧 =    315    
                -----------------------------------  
                    −13𝑧 = −325    
                                        ----------------------------  

                                                         𝑧 =
−325

−13
=  25    

  
𝑧 =  25 vd  ④  ,y; gpujpapl    2𝑥 − 4 × 25 =  −30   
                                                                   2𝑥 − 100 =  −30   
                                                                   2𝑥              = −30 + 100 
                                                                                 2𝑥 = 70 

                                 𝑥 =
70

2
 

                                 𝑥 = 35 
  
𝑥 = 35 vd  ①  ,y; gpujpapl           2 × 35 − 3𝑦 = −20   
                                    70 − 3𝑦 = −20 
                                       −3𝑦 = −20 − 70 
                                       −3𝑦 = −90 

                                         𝑦 =
−90

−3
= 30               

 𝑥 = 35 𝑦 = 30 𝑧 =  25  
 
jPh;Tf;fzk; : {  35,  30,  25  }  
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2 i nfhLf;fg;gl;lit      𝑥 + 2𝑦 − 𝑧 = 6       ----------------------------① 
                                        −3𝑥 − 2𝑦 + 5𝑧 = −12       -------------------------② 
                                                      𝑥 − 2𝑧  = 3         ----------------------------③ 
 ①+②→            𝑥 + 2𝑦 −   𝑧 =       6 
           −3𝑥 − 2𝑦 + 5𝑧 = −12 
          ----------------------------------------------  
           −2𝑥          +  4𝑧 = −  6 
          ---------------------------------------------- 
,ij (−2)My; tFf;f →  𝑥 − 2𝑧 = 3   -------------------------------------④ 
   
③−④           →    𝑥 − 2𝑧 = 3          
                                                        𝑥 − 2𝑧 = 3          
                                                      -------------------  
                                                                 0 = 0 
                      ------------------------ 
,t;thW fpilg;gjhy; rkd;ghl;L njhFg;gpw;F vz;zw;w jPh;Tfs; cz;L  
  

 ii nfhLf;fg;gl;lit 2𝑦 + 𝑧 = 3(−𝑥 + 1)  
                                    2𝑦 + 𝑧 = −3𝑥 + 3    
 
                                    3𝑥 + 2𝑦 + 𝑧 = 3             ------------------------① 
                                   −𝑥 + 3𝑦 − 𝑧 = −4       -------------------------② 

                                  3𝑥 + 2𝑦 + 𝑧 = −
1

2
         ------------------------③ 

 
①+②→      3𝑥 + 2𝑦 + 𝑧 =    3 
                       − 𝑥 + 3𝑦 − 𝑧 = −4 
                      --------------------------  
                         2𝑥 + 5𝑦       = −1                ---------------------------④ 
                        -------------------------  
②+③  →  −𝑥 + 3𝑦 − 𝑧 = −4 

         3𝑥 + 2𝑦 + 𝑧 = −
1

2
 

        --------------------------------------  

         2𝑥 + 5𝑦         = −
9

2
   ------------------------------------------⑤ 

        ------------------------------------  
④−⑤→   2𝑥 + 5𝑦 = −1 

          2𝑥 + 5𝑦 = −
9

2
   

         --------------------------------  

              0  =  
9

2
− 1  

         ---------------------------------  

         0 =
7

2
 vd;w jtwhd Kbit ehk; ngWtjhy;  

,r;rkd;ghl;L njhFg;G xUq;fiktw;wJ NkYk; 
,r;rkd;ghl;L njhFg;gpw;F jPh;T ,y;iy 
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 iii nfhLf;fg;gl;lit →     
𝑦+𝑧

4
=

𝑧+𝑥

3
=

𝑥+𝑦

2
     : 𝑥 + 𝑦 + 𝑧 = 27 

 

 
𝑦+𝑧

4
=

𝑧+𝑥

3
 kw;Wk; 

𝑧+𝑥

3
=

𝑥+𝑦

2
     

  
 (𝑦 + 𝑧)3 = (𝑧 + 𝑥)4 kw;Wk;  (𝑧 + 𝑥)2 = (𝑥 + 𝑦)3 
 3𝑦 + 3𝑧 = 4𝑧 + 4𝑥  kw;Wk;   2𝑧 + 2𝑥 = 3𝑥 + 3𝑦  
 0 = 4𝑥 − 3𝑦 + 𝑧    kw;Wk;  0 = 𝑥 + 3𝑦 − 2𝑧 
 
 4𝑥 − 3𝑦 + 𝑧 = 0   ------------------------------------------① 
 𝑥 + 3𝑦 − 2𝑧 = 0    ----------------------------------------② 
 𝑥 + 𝑦 + 𝑧 = 27    -------------------------------------------③ 
 

① kw;Wk; ② ypUe;J   →      
𝑎₁

𝑎₂
≠

𝑏₁

𝑏₂
≠

𝑐₁

𝑐₂
  → 

4

1
≠

−3

3
≠

1

−2
  

 

② kw;Wk; ③ ypUe;J   →      
𝑎₁

𝑎₂
≠

𝑏₁

𝑏₂
≠

𝑐₁

𝑐₂
  → 

1

1
≠

3

1
≠

−2

1
  

vdNt ,r;rkd;ghl;L njhFg;gpw;F xNu xU jPh;T cz;L 
3  jw;NghJ thzpapd; taJ  𝑥 

       mg;ghtpd; taJ   𝑦 
       jhj;jhtpd; taJ  𝑧 vd;f 
nfhLf;fg;gl;l tptuj;jpd;gb 

      
𝑥+𝑦+𝑧

3
= 53      𝑥 + 𝑦 + 𝑧 = 159  -----------------------① 

      

  
1

2
𝑧 +

1

3
𝑦 +

1

4
𝑥 = 65     

6𝑧+4𝑦+3𝑥

12
= 65  

                  3𝑥 + 4𝑦 + 6𝑧 = 780 ------------------------② 
 
 (𝑧 − 4) = 4(𝑥 − 4)          0 = 4𝑥 − 16 − 𝑧 + 4 
                         0 = 4𝑥 − 𝑧 − 12 
                     4𝑥 − 𝑧 = 12   -------------------------------③ 
 
①×4 −②              4 𝑥 + 4𝑦 + 4𝑧 =   636   
               3𝑥 + 4𝑦 + 6𝑧 =   780   
               --------------------------------------  
                𝑥          − 2𝑧 = −144  --------------------------------④ 
              -----------------------------------------  
 
③×2−④      8 𝑥 − 2𝑧 =        24    
               𝑥 −  2𝑧 = −144   
              ---------------------------------------  
              7𝑥           =     168  
              ---------------------------------------  

                   𝑥 =
168

7
= 24 

 𝑥 = 24 vd ③y; gpujpapl 4 × 24 − 𝑧 = 12    
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                           −𝑧 = 12 − 96 = −84 
                            𝑧 = 84 
𝑥 = 24 𝑧 = 84 vd ①y; gpujpapl  24+𝑦 + 84 = 159   
                                   𝑦 = 159 − 108 
                                   𝑦 = 51 
jw;NghJ thzpapd; taJ  =  24 
       mg;ghtpd; taJ  =   51 
       jhj;jhtpd; taJ =  84 

4  %d;wpyf;f vz;zpw;F 
 𝑥 vd;gJ 100 Mk; ,lkjpg;Gs;s ,yf;fk;  
 𝑦  vd;gJ 10 Mk; ,lkjpg;Gs;s ,yf;fk; 
 𝑧 vd;gJ 1  Mk; ,lkjpg;Gs;s ,yf;fk; vd;f 
vdNt Njitahd vz; 100𝑥 + 10𝑦 + 𝑧 
thpir khw;wp vOjpa Gjpa vz; 100𝑧 + 10𝑦 + 𝑥 
 
Kjy; $w;wpd;gb 𝑥 + 𝑦 + 𝑧 = 11  ----------------------------------① 
 
,uz;lhk; $w;wpd;gb 100𝑧 + 10𝑦 + 𝑥 = 5(100𝑥 + 10𝑦 + 𝑧) + 46 
                100𝑧 + 10𝑦 + 𝑥 = 500𝑥 + 50𝑦 + 5𝑧 + 46 
                           0 = 499𝑥 + 40𝑦 − 95𝑧 + 46 
              499𝑥 + 40𝑦 − 95𝑧 = −46    ------------------------------② 
 
%d;whk; $w;wpd;gb  𝑥 + 2𝑦 = 𝑧 
                𝑥 + 2𝑦 − 𝑧 = 0  ---------------------------------③ 
①+③→  𝑥 +    𝑦 + 𝑧 = 11   
         𝑥 + 2𝑦 − 𝑧 =    0   
        -----------------------------------  
        2𝑥 + 3𝑦       = 11    --------------------------------④ 
       -------------------------------------  
 
①×95+② →   95𝑥 +   95𝑦 + 95𝑧 =   1045 
            499𝑥 +   40𝑦 − 95𝑧 = −    46    
            -----------------------------------------------------  
            594𝑥 + 135𝑦             =     999 
            ------------------------------------------------------  
 (594𝑥 + 135𝑦 = 999) ÷ 27 → 22𝑥 + 5𝑦 = 37   ---------------------⑤   
  
④×11−⑤ →    22𝑥 + 33𝑦  = 121    
 
               22𝑥 +    5𝑦  =   37 
               ------------------------------------  
                     28𝑦  =   84  
               -----------------------------------  

                        𝑦 =
84

28
 

                        𝑦 = 3 
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 𝑦 = 3 vd ④y; gpujpapl →  2𝑥 + 3 × 3 = 11     
                       2𝑥 + 9         = 11     
                           2𝑥      = 11 − 9 
                             2𝑥 = 2   

                              𝑥 =
2

2
   

                              𝑥 = 1 
 
 𝑥 = 1 kw;Wk; 𝑦 = 3 vd ①y; gpujpapl →  1+3 + 𝑧 = 11   
                                        𝑧 = 11 − 4   
                                        𝑧 = 7  
vdNt Njitahd vz; 100𝑥 + 10𝑦 + 𝑧 = 100 × 1 + 10 × 3 + 7  
                               = 100 + 30 + 7 

                = 137 
thpir khw;wp vOjpa Gjpa vz; = 731 

5   𝑥 vd;gJ 5  &gha; Nehl;Lfspd; vz;zpf;if  
 𝑦 vd;gJ 10 &gha; Nehl;Lfspd; vz;zpf;if 
 𝑧 vd;gJ 20 &gha; Nehl;Lfspd; vz;zpf;if vd;f 
 
Kjy; $w;wpd;gb 𝑥 + 𝑦 + 𝑧 = 12       ----------------------------------① 
,uz;lhk; $w;wpd;gb 5𝑥 + 10𝑦 + 20𝑧 = 105  -----------------------------------② 
%d;whk; $w;wpd;gb 10𝑥 + 5𝑦 + 20𝑧 = 125   -------------------------------③ 
 
①×5−② →  5𝑥 +    5𝑦 +   5𝑧 =    60 
                           5𝑥 + 10𝑦 + 20𝑧 = 105   
          ---------------------------------------------  
               −5𝑦 − 15𝑧 = −45  
          ---------------------------------------------  
 (−5𝑦 − 15𝑧 = −45) ÷ (−5) → 𝑦 + 3𝑧 = 9 ------------------------------④ 
 
②×2−③ → 10𝑥 + 20𝑦 + 40𝑧 = 210   
           10𝑥 +    5𝑦 + 20𝑧 = 125 
          ------------------------------------------------  
                15𝑦 + 20𝑧 = 85      
          ------------------------------------------------  
 (15𝑦 + 20𝑧 = 85)  ÷ 5   →  3𝑦 + 4𝑧 = 17  ---------------------------------⑤  
 
④×3−⑤  →  3𝑦 + 9𝑧 = 27 
                           3𝑦 + 4𝑧 = 17   
           -------------------------  
               5𝑧 = 10  
           ------------------------ 

                𝑧 =
10

5
 

                𝑧 = 2  
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𝑧 = 2 vd ④y; gpujpapl →   𝑦 + 3 × 2 = 9 
                                                             𝑦 + 6        = 9 
                              𝑦 = 9 − 6 
                              𝑦 = 3 
 𝑦 = 3 kw;Wk;  𝑧 = 2vd ①y; gpujpapl →  𝑥 + 3 + 2 = 12   
                                      𝑥    = 12 − 5                                                                                                
                                        𝑥 = 7 
5  &gha; Nehl;Lfspd; vz;zpf;if = 7 
10 &gha; Nehl;Lfspd; vz;zpf;if = 3 
20 &gha; Nehl;Lfspd; vz;zpf;if = 2 
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  LN-3                                                  EX-3.2                                                          10 STD 

        gy;YWg;Gf;Nfhitfspd; kP.ngh.t kw;Wk; kP.ngh.k 

1 i  𝑓(𝑥) = 𝑥4 + 3𝑥3 − 𝑥 − 3 
 𝑔(𝑥) = 𝑥3 + 𝑥2 − 5𝑥 + 3 vd;f 
 
kP.ngh.t fhz;gjw;F 𝑓(𝑥) I 𝑔(𝑥) My; tFf;fTk; 
 
                𝑥 + 2 
 
 𝑥3 + 𝑥2 − 5𝑥 + 3    𝑥4 + 3𝑥3 + 0 𝑥2 −     𝑥 − 3 
 
                𝑥4 +   𝑥3 − 5 𝑥2 +   3𝑥 
 
                   +2 𝑥3 + 5 𝑥2 −   4𝑥 − 3 
 
                   +2 𝑥3 + 2 𝑥2 − 10𝑥 + 6 
 
                        +3 𝑥2  +    6𝑥 − 9 
 
 
 +3 𝑥2  + 6𝑥 − 9 = 3 ( 𝑥2  + 2𝑥 − 3) ≠ 0   
 
,g;nghOJ 𝑔(𝑥) I 𝑥2 + 2𝑥 − 3 My; tFf;f 
 
                𝑥 − 1 
 
     𝑥2 + 2𝑥 − 3    𝑥3 +    𝑥2 − 5 𝑥 + 3 
 
                 𝑥3 + 2 𝑥2 − 3𝑥 
 
                   −      𝑥2 − 2𝑥 + 3 
 
                   −      𝑥2 − 2𝑥 + 3 
 
                           0 
 
  
kPjp = 0  
vdNt kP.ngh.t 𝑥2 + 2𝑥 − 3 
 

  
ii 

 𝑓(𝑥) = 𝑥4 − 1 
 𝑔(𝑥) = 𝑥3 − 11𝑥2 + 𝑥 − 11 vd;f 
 
kP.ngh.t fhz;gjw;F 𝑓(𝑥) I 𝑔(𝑥) My; tFf;fTk; 
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                   𝑥 + 11 
 
  𝑥3 − 11𝑥2 + 𝑥 − 11       𝑥4 + 0 𝑥3 +       0 𝑥2 +  0 𝑥 −     1 
 
                    𝑥4 − 11𝑥3 +        𝑥2 − 11𝑥 
 
                        +11𝑥3 −           𝑥2 + 11𝑥 −      1 
 
                        +11 𝑥3 − 121 𝑥2 + 11𝑥 − 121 
 
                            + 120 𝑥2 +   0𝑥 + 120 
 
 120 𝑥2 + 0𝑥 + 120 = 120( 𝑥2 + 0𝑥 + 1) ≠ 0   
 
,g;nghOJ 𝑔(𝑥) I 𝑥2 + 0𝑥 + 1 My; tFf;f 
                𝑥 − 11 
 
     𝑥2 + 0𝑥 + 1     𝑥3 − 11𝑥2 +   𝑥 − 11 
 
                 𝑥3 +   0 𝑥2 +   𝑥 
 
                   − 11 𝑥2 + 0𝑥 − 11 
 
                   − 11 𝑥2 + 0𝑥 − 11 
 
                           0 
 
kPjp = 0  
vdNt kP.ngh.t 𝑥2 + 1 

 iii  4𝑥4 + 14𝑥3 + 8𝑥2 − 8𝑥 = 2𝑥(2𝑥3 + 7𝑥2 + 4𝑥 − 4)  
 
 3𝑥4 + 6𝑥3 − 12𝑥2 − 24𝑥 = 3𝑥(𝑥3 + 2𝑥2 − 4𝑥 − 8)  
     
 2𝑥  kw;Wk; 3𝑥  d; kP.ngh.t = 𝑥 
 
 𝑓(𝑥)    = (2𝑥3 + 7𝑥2 + 4𝑥 − 4) 
 𝑔(𝑥)  = (𝑥3 + 2𝑥2 − 4𝑥 − 8)    vd;f 
kP.ngh.t fhz;gjw;F 𝑓(𝑥) I 𝑔(𝑥) My; tFf;fTk; 
                    2 
 
   𝑥3 + 2𝑥2 − 4𝑥 − 8      2 𝑥3 +  7 𝑥2 +   4 𝑥 −   4 
 
                    2𝑥3 +  4 𝑥2 −    8𝑥 − 16 
 
                           +  3  𝑥2 + 12𝑥 + 12 
 



                          K.Mohanavel   GBHSS- Idappadi  cell-9629349662 

90 
 

 3𝑥2 + 12𝑥 + 12 = 3(  𝑥2 + 4𝑥 + 4) ≠ 0   
 
,g;nghOJ 𝑔(𝑥) I 𝑥2 + 4𝑥 + 4 My; tFf;f 
 
                𝑥 − 2 
 
     𝑥2 + 4𝑥 + 4     𝑥3 + 2𝑥2 − 4 𝑥 −  8 
 
                 𝑥3 + 4 𝑥2 + 4 𝑥 
 
                   − 2 𝑥2 −  8 𝑥 − 8 
 
                   − 2 𝑥2 −  8 𝑥 − 8 
 
                           0 
 
kPjp = 0  
 
NkYk; 2𝑥  kw;Wk; 3𝑥  d; kP.ngh.t = 𝑥 vd;gjhy; 
 
2𝑥(𝑥3 + 7𝑥2 + 4𝑥 − 4) kw;Wk; 3𝑥(𝑥3 + 2𝑥2 − 4𝑥 − 8) d;  
 
kP.ngh.t    𝑥(𝑥2 + 4𝑥 + 4) 
 

 iv   6𝑥3 + 12𝑥2 + 6𝑥 + 12 = 6(𝑥3 + 2𝑥2 + 𝑥 + 2) 
 
  3𝑥3 + 3𝑥2 + 3𝑥 + 3 = 3(𝑥3 + 𝑥2 + 𝑥 + 1)     
 
6 kw;Wk; 3  d; kP.ngh.t = 3 
  
𝑓(𝑥)  =(𝑥3 + 2𝑥2 + 𝑥 + 2) 
 
 𝑔(𝑥) = (𝑥3 + 𝑥2 + 𝑥 + 1)    vd;f 
 
kP.ngh.t fhz;gjw;F 𝑓(𝑥) I 𝑔(𝑥) My; tFf;fTk;  
                1 
 
  𝑥3 + 𝑥2 + 𝑥 + 1     𝑥3 + 2𝑥2 +    𝑥 + 2 
 
                 𝑥3 +   𝑥2 +    𝑥 + 1 
 
                   +     𝑥2 + 0 𝑥 + 1 
 
 
,g;nghOJ 𝑔(𝑥) I   𝑥2 + 0 𝑥 + 1 My; tFf;f 
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                𝑥 + 1 
 
     𝑥2 + 0𝑥 + 1     𝑥3 +   𝑥2 +    𝑥 + 1 
 
                 𝑥3 + 0𝑥2 +    𝑥  
 
                   +     𝑥2 + 0 𝑥 + 1 
 
                  +    𝑥2 + 0 𝑥 + 1 
 
                       0 
 
kPjp = 0  
  
𝑥3 + 2𝑥2 + 𝑥 + 2 kw;Wk; 𝑥3 + 𝑥2 + 𝑥 + 1 d; kP.ngh.t  𝑥2 + 1   
 
NkYk; 6 kw;Wk; 3  d; kP.ngh.t = 3 vdNt 
 
 6𝑥3 + 12𝑥2 + 6𝑥 + 12 kw;Wk;   3𝑥3 + 3𝑥2 + 3𝑥 + 3 d; kP.ngh.t  3(𝑥2 + 1) 
                                           

2 i  4𝑥2𝑦 = 2 × 2 × 𝑥 × 𝑥 × 𝑦  
 
 8𝑥3𝑦2 = 2 × 2 × 2 × 𝑥 × 𝑥 × 𝑥 × 𝑦 × 𝑦 
 
kP.ngh.k = 2 × 2 × 𝑥 × 𝑥 × 𝑦 × 2 × 𝑥 × 𝑦 = 8𝑥3𝑦2 
 

 ii   −9𝑎3𝑏2 = −3 × 3 × 𝑎 × 𝑎 × 𝑎 × 𝑏 × 𝑏  
 
 12𝑎2𝑏2𝑐 = 2 × 2 × 3 × 𝑎 × 𝑎 × 𝑏 × 𝑏 × 𝑐 
 
kP.ngh.k = 3 × 𝑎 × 𝑎 × 𝑏 × 𝑏 × −3 × 𝑎 × 2 × 2 × 𝑐 = −36𝑎3𝑏2𝑐 

 iii      16𝑚           =    2 × 2 × 2 × 2 × 𝑚 
 
 −12𝑚2𝑛2      = −3 × 2 × 2 × 𝑚 × 𝑚 × 𝑛 × 𝑛 
 
     8𝑛2             =     2 × 2 × 2 × 𝑛 × 𝑛 
 
kP.ngh.k = 2 × 2 × 2 × 𝑚 × 𝑛 × 𝑛 × 2 × −3 × 𝑚 
 
kP.ngh.k = −48𝑚2𝑛2 

 iv  𝑝2 − 3𝑝 + 2 = (𝑝 − 2)(𝑝 − 1)      ( fhuzpgLj;jg;gl;Ls;sJ ) 
 
 𝑝2 − 4          = (𝑝 − 2)(𝑝 + 2) 
 
kP.ngh.k = (𝑝 − 2)(𝑝 − 1)(𝑝 + 2) 
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 v  2𝑥2 − 5𝑥 − 3 =   
1

2
(2𝑥 − 6)(2𝑥 + 1) 

                           =   
1

2
× 2(𝑥 − 3)(2𝑥 + 1) 

                           =   (𝑥 − 3)(2𝑥 + 1) 
 
 4𝑥2 − 36 = (2𝑥)2 − 62    
     
                   = (2𝑥 + 6)(2𝑥 − 6)   
  
                   = 2(𝑥 + 3)2(𝑥 − 3) 
 
                   = 4(𝑥 + 3)(𝑥 − 3) 
 
kP.ngh.k = (𝑥 − 3)(2𝑥 + 1) 4(𝑥 + 3) 
 
       = 4(𝑥 − 3)(𝑥 + 3)(2𝑥 + 1) 
 

 vi     (2𝑥2 − 3𝑥𝑦)2  =  ,𝑥(2𝑥 − 3𝑦)-2 
 

 = 𝑥2(2𝑥 − 3𝑦)2  = 𝑥2 × (2𝑥 − 3𝑦) ×  (2𝑥 − 3𝑦) 
   
 (4𝑥 − 6𝑦)3 =  [2(2𝑥 − 3𝑦)]3   
 
                         = 23(2𝑥 − 3𝑦)3     = 23 × (2𝑥 − 3𝑦) ×  (2𝑥 − 3𝑦) × (2𝑥 − 3𝑦) 
 
 
 
 8𝑥3 − 27𝑦3 =  (2𝑥)3 − (3𝑦)3   = (2𝑥 − 3𝑦)(4𝑥2 + 6𝑥𝑦 + 9𝑦2)                             
             
 kP.ngh.k= (2𝑥 − 3𝑦) × (2𝑥 − 3𝑦) × (2𝑥 − 3𝑦) × 𝑥2 × 23 × (4𝑥2 + 6𝑥𝑦 + 9𝑦2)                             
 
  kP.ngh.k = 8𝑥2(2𝑥 − 3𝑦)3 (4𝑥2 + 6𝑥𝑦 + 9𝑦2) 

𝑎3 − 𝑏3   = (𝑎 − 𝑏)(𝑎2 + 𝑎𝑏 + 𝑏2) 
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  LN-3                                       EX-3.3                                                         10 STD 

       kP.ngh.k kw;Wk; kP.ngh.t Mfpatw;wpw;F ,ilNaahd njhlh;G 

 
1 

 
i 
 

 𝑓(𝑥) = 21𝑥2𝑦 = 3 × 7 × 𝑥 × 𝑥 × 𝑦 
 𝑔(𝑥) = 35𝑥𝑦2 = 5 × 7 × 𝑥 × 𝑦 × 𝑦 
  
𝑓(𝑥)kw;Wk; 𝑔(𝑥) d; kP.ngh.t= 7 × 𝑥 × 𝑦 = 7𝑥𝑦 
𝑓(𝑥)kw;Wk; 𝑔(𝑥) d; kP.ngh.k = 7 × 𝑥 × 𝑦 × 3 × 5 × 𝑥 × 𝑦 = 105𝑥2𝑦2 
  
 𝑓(𝑥) × 𝑔(𝑥) = 21𝑥2𝑦 × 35𝑥𝑦2 
                          = 735𝑥3𝑦3 
 kP.ngh.t× kP.ngh.k = 7𝑥𝑦 × 105𝑥2𝑦2 
               = 735𝑥3𝑦3 
 
   ∴   𝑓(𝑥) × 𝑔(𝑥) = kP.ngh.t× kP.ngh.k 
 

 ii  𝑓(𝑥) = (𝑥3 − 1)(𝑥 + 1) = (𝑥 − 1)(𝑥2 + 𝑥 + 1)(𝑥 + 1) 
 𝑔(𝑥) = (𝑥3 + 1) = (𝑥 + 1)(𝑥2 − 𝑥 + 1) 
 
𝑓(𝑥)kw;Wk; 𝑔(𝑥) d; kP.ngh.t= (𝑥 + 1) 
 
 
𝑓(𝑥)kw;Wk; 𝑔(𝑥) d; kP.ngh.k = (𝑥 + 1)(𝑥 − 1)(𝑥2 + 𝑥 + 1)(𝑥2 − 𝑥 + 1) 
                      = (𝑥 + 1)(𝑥2 − 𝑥 + 1)   (𝑥 − 1)(𝑥2 + 𝑥 + 1)                                     
                                                       = (𝑥3 + 1)(𝑥3 − 1) 
                                                       = 𝑥6 − 1 
 
 𝑓(𝑥) × 𝑔(𝑥) = (𝑥3 − 1)(𝑥 + 1) × (𝑥3 + 1) 
                          = (𝑥 + 1)(𝑥6 − 1) 
 
 kP.ngh.t× kP.ngh.k = (𝑥 + 1)(𝑥6 − 1)               
 
  ∴   𝑓(𝑥) × 𝑔(𝑥) = kP.ngh.t× kP.ngh.k 

(𝑎3 + 𝑏3) = (𝑎 + 𝑏)(𝑎2 − 𝑎𝑏 + 𝑏2) 
 (𝑎3 − 𝑏3) = (𝑎 − 𝑏)(𝑎2 + 𝑎𝑏 + 𝑏2) 
 (𝑎 + 𝑏)(𝑎 − 𝑏) = 𝑎2 − 𝑏2 
 

 iii  𝑓(𝑥) = 𝑥2𝑦 + 𝑥𝑦2 = 𝑥𝑦(𝑥 + 𝑦) 
 𝑔(𝑥) = 𝑥2 + 𝑥𝑦 = 𝑥(𝑥 + 𝑦) 
  
𝑓(𝑥)kw;Wk; 𝑔(𝑥) d; kP.ngh.t= 𝑥(𝑥 + 𝑦) 
𝑓(𝑥)kw;Wk; 𝑔(𝑥) d; kP.ngh.k = 𝑥(𝑥 + 𝑦)𝑦 = 𝑥𝑦(𝑥 + 𝑦) 
  
 𝑓(𝑥) × 𝑔(𝑥) = 𝑥𝑦(𝑥 + 𝑦) × 𝑥(𝑥 + 𝑦) 
                          = 𝑥2𝑦(𝑥 + 𝑦)2 
  
kP.ngh.t× kP.ngh.k = 𝑥(𝑥 + 𝑦) × 𝑥𝑦(𝑥 + 𝑦) 
               = 𝑥2𝑦(𝑥 + 𝑦)2 
   ∴  𝑓(𝑥) × 𝑔(𝑥) = kP.ngh.t× kP.ngh.k 
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2 i   𝑓(𝑥) = 𝑎2 + 4𝑎 − 12      ,ij fhuzpgLj;j        
            = (𝑎 + 6)(𝑎 − 2) 
 
 𝑔(𝑥) = 𝑎2 − 5𝑎 + 6    ,ij fhuzpgLj;j 
           = (𝑎 − 3)(𝑎 − 2)  
 
kP.ngh.t = 𝑎 − 2 
  
 𝑓(𝑥) × 𝑔(𝑥) = kP.ngh.t× kP.ngh.k   

kP.ngh.k=  
𝑓(𝑥)×𝑔(𝑥)

  

  

kP.ngh.k=
(𝑎+6)(𝑎−2)(𝑎−3)(𝑎−2)

(𝑎−2)
 

 
kP.ngh.k= (𝑎 + 6)(𝑎 − 3)(𝑎 − 2) 

 ii   𝑓(𝑥) = 𝑥4 − 27𝑎3𝑥             
            = 𝑥(𝑥3 − 27𝑎3) 
             = 𝑥[𝑥3 − (3𝑎)3 ]= 𝑥(𝑥 − 3𝑎)(𝑥2 + 3𝑎𝑥 + 9𝑎2) 
 
 𝑔(𝑥) = (𝑥 − 3𝑎)2 
           = (𝑥 − 3𝑎)(𝑥 − 3𝑎)  
 
kP.ngh.t = (𝑥 − 3𝑎) 
  
 𝑓(𝑥) × 𝑔(𝑥) = kP.ngh.t× kP.ngh.k  
  

kP.ngh.k=  
𝑓(𝑥)×𝑔(𝑥)

  

  

kP.ngh.k=
𝑥  (𝑥−3𝑎  )(𝑥2+3𝑎𝑥 +9𝑎2)×(𝑥−3𝑎)(𝑥−3𝑎)

(𝑥−3𝑎)
 

 
kP.ngh.k= 𝑥(𝑥 − 3𝑎)2(𝑥2 + 3𝑎𝑥 + 9𝑎2) 

3 i  𝑓(𝑥) = 12(𝑥4 − 𝑥3)             
            = 12𝑥3(𝑥 − 1) 
            =  3 × 4 × 𝑥 × 𝑥 × 𝑥 × (𝑥 − 1) 
 
 𝑔(𝑥) = 8(𝑥4 − 3𝑥3 + 2𝑥2) 
           = 8𝑥2(𝑥2 − 3𝑥 + 2)  
    =  8𝑥2(𝑥 − 2)(𝑥 − 1) 
    =  2 × 4 × 𝑥 × 𝑥 × (𝑥 − 2) × (𝑥 − 1) 
 
kP.ngh.k = 4 × 𝑥 × 𝑥 × 𝑥 × (𝑥 − 1) × 3 × 2 × (𝑥 − 2)  
       = 24𝑥3(𝑥 − 1) (𝑥 − 2)   
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  𝑓(𝑥) × 𝑔(𝑥) = kP.ngh.t× kP.ngh.k  

kP.ngh.t =  
𝑓(𝑥)×𝑔(𝑥)

  

  

kP.ngh.t =
12𝑥3(𝑥−1)×8𝑥2(𝑥−2)(𝑥−1)

24𝑥3(𝑥−1) (𝑥−2)
=

4×3×𝑥3×8𝑥2(𝑥−1)

3×8×𝑥3
 

 
kP.ngh.t = 4𝑥2(𝑥 − 1) 

 ii 𝑓(𝑥) = (𝑥3 + 𝑦3)             
          = (𝑥 + 𝑦)(𝑥2 − 𝑥𝑦 + 𝑦2) 
 
 𝑔(𝑥) = (𝑥4 + 𝑥2𝑦2 + 𝑦4) 
           = (𝑥2 − 𝑥𝑦 + 𝑦2)(𝑥2 + 𝑥𝑦 + 𝑦2) 
     
kP.ngh.k   = (𝑥2 − 𝑥𝑦 + 𝑦2)(𝑥 + 𝑦) (𝑥2 + 𝑥𝑦 + 𝑦2)         
 
 𝑓(𝑥) × 𝑔(𝑥) = kP.ngh.t× kP.ngh.k  
  

kP.ngh.t =  
𝑓(𝑥)×𝑔(𝑥)

  

  

kP.ngh.t =
(𝑥+𝑦)(𝑥2−𝑥𝑦 +𝑦2)×(𝑥2−𝑥𝑦 +𝑦2)(𝑥2+𝑥𝑦 +𝑦2)

(𝑥+𝑦)(𝑥2−𝑥𝑦 +𝑦2)(𝑥2+𝑥𝑦 +𝑦2)
 

 
kP.ngh.t = (𝑥2 − 𝑥𝑦 + 𝑦2) 
 

4 i kP.ngh.k = 𝑎3 − 10𝑎2 + 11𝑎 + 70 
 
fhuzpj;Njw;wj;jpd;gb (𝑎 − 5) Xh; fhuzp vdf;nfhzlhy; 
 
      −5       1   − 10    + 11    + 70 
           0   −   5    + 25    + 70  
 
           1   −  5     − 14     +   0              
 
kP.ngh.k = 𝑎3 − 10𝑎2 + 11𝑎 + 70 = (𝑎 − 5)(𝑎2 − 5𝑎 − 14) 
        
kP.ngh.t = 𝑎 − 7 
 
 𝑝(𝑥) = 𝑎2 − 12𝑎 + 35 = (𝑎 − 7)(𝑎 − 5) 
 
 𝑞(𝑥) = ? 
 
𝑝(𝑥) × 𝑞(𝑥) = kP.ngh.t× kP.ngh.k  
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  𝑞(𝑥) =
                    𝑝(𝑥)                              

  

 

 𝑞(𝑥) =  
(𝑎−7)×(𝑎−5)(𝑎2−5𝑎−14)

(𝑎−7)(𝑎−5)
 

 
 𝑞(𝑥) = (𝑎2 − 5𝑎 − 14) 
 
 𝑞(𝑥) = (𝑎 + 2)(𝑎 − 7) 
 

 ii  kP.ngh.k = (𝑥2 + 𝑦2)(𝑥4 + 𝑥2𝑦2 + 𝑦4)   
      

 (𝑎2 + 𝑏2 − 𝑎𝑏)(𝑎2 + 𝑏2 + 𝑎𝑏) = 𝑎4 + 𝑎2𝑏2 + 𝑏4 

 
        = (𝑥2 + 𝑦2)(𝑥2 + 𝑦2 − 𝑥𝑦)(𝑥2 + 𝑦2 + 𝑥𝑦) 
 
kP.ngh.t = (𝑥2 − 𝑦2) 
 
 q(𝑥) = (𝑥4 − 𝑦4)(𝑥2 + 𝑦2 − 𝑥𝑦) 
           = (𝑥2 + 𝑦2)(𝑥2 − 𝑦2)(𝑥2 + 𝑦2 − 𝑥𝑦) 
 
 𝑝(𝑥) = ? 
𝑝(𝑥) × 𝑞(𝑥) = kP.ngh.t× kP.ngh.k  

  𝑝(𝑥) =
                    𝑞(𝑥)                              

  

 

 𝑝(𝑥) =  
(𝑥2−𝑦2)×(𝑥2+𝑦2)(𝑥2+𝑦2−𝑥𝑦 )(𝑥2+𝑦2+𝑥𝑦 )

(𝑥2+𝑦2)(𝑥2−𝑦2)(𝑥2+𝑦2−𝑥𝑦 )
 

 
 𝑝(𝑥) = (𝑥2 + 𝑦2 + 𝑥𝑦) 
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  LN-3                                                           EX-3.4                                              10 STD 
                tpfpjKW Nfhitfisr; RUf;Fjy; 

1 i 
 
 

 
𝑥2−1

𝑥2+𝑥
=  

(𝑥+1 ) (𝑥−1)

𝑥   (𝑥+1)
 =

(𝑥−1)

𝑥
        

 ii  
𝑥2−11𝑥+18

𝑥2−4𝑥+4
=  

(𝑥−9)  (𝑥−2)

(𝑥−2) (𝑥−2)
 =

(𝑥−9)

(𝑥−2)
  

 
 iii 

9𝑥2+81𝑥

𝑥3+8𝑥2−9𝑥
=  

9 𝑥  (𝑥+9)

𝑥  (𝑥2+8𝑥−9)
  

                   =
9 𝑥  (𝑥+9)

𝑥   (𝑥+9)  (𝑥−1)
 

                   =
9

(𝑥−1)
 

 iv 
 

𝑝2−3𝑝−40

2𝑝3−24𝑝2+64𝑝
=  

𝑝2−3𝑝−40

2𝑝  (𝑝2−12𝑝+32)
  

        

                           =
(𝑝−8)  (𝑝+5)

2 𝑝  (𝑝−8)  (𝑝−4)
 =

 (𝑝+5)

2𝑝(𝑝−4)
     

     
  

                tpyf;fg;gl;l kjpg;G fz;lwpjy; 
2 i 

  
𝑦

(𝑦2−25)
=

𝑦

(𝑦+5)(𝑦−5)
  

   tpyf;fg;gl;l kjpg;Gfs; fhz;gjw;F  (𝑦 + 5)(𝑦 − 5) = 0 vdf; nfhs;Nthk;             

(𝑦 + 5) = 0  my;yJ (𝑦 − 5) = 0 

 𝑦 = −5         𝑦 = 5 

vdNt tpyf;fg;gl;l kjpg;Gfs; −5   , 5 

 
 ii 

 
𝑡

𝑡2−5𝑡+6
=

𝑡

(𝑡−3)(𝑡−2)
  

   tpyf;fg;gl;l kjpg;Gfs; fhz;gjw;F  (𝑡 − 3)(𝑡 − 2) = 0 vdf; nfhs;Nthk; 

 (𝑡 − 3) = 0  my;yJ (𝑡 − 2) = 0 

 𝑡 = 3         𝑡 = 2 

vdNt tpyf;fg;gl;l kjpg;Gfs; 3   , 2 
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 iii 
  
𝑥2+6𝑥+8

𝑥2+𝑥−2
 =  

(𝑥+4)   (𝑥+2)

(𝑥+2)  (𝑥−1)
 =

(𝑥+4)

(𝑥−1)
 

tpyf;fg;gl;l kjpg;Gfs; fhz;gjw;F  𝑥 − 1 = 0 vdf; nfhs;Nthk; 

                𝑥 = 1 

vdNt tpyf;fg;gl;l kjpg;G  1  
 iv 

   
𝑥3−27

𝑥3+𝑥2−6𝑥
 =  

𝑥3−33

𝑥(𝑥2+𝑥−6)
  

                    =
(𝑥−3)  (𝑥2+3𝑥+9)

𝑥    (𝑥+3)   (𝑥−2)
 

tpyf;fg;gl;l kjpg;Gfs; fhz;gjw;F  𝑥 (𝑥 + 3) (𝑥 − 2) = 0 vdf; nfhs;Nthk; 

                𝑥 = 0    ,     𝑥 + 3 = 0  ,        𝑥 − 2 = 0 

vdNt tpyf;fg;gl;l kjpg;Gfs;  0  > −3 >  2 
 

  LN-3                                             EX-3.5                                                   10 STD 

  tpfpjKW Nfhitfs; kPjhd ngUf;fy; kw;Wk; tFj;jy; 

1 i  
4x2y

2z2
 ×  

6xz3

20y4
 =

4×𝑥×𝑥×𝑦

2×𝑧×𝑧
×

2×3×𝑥×𝑧×𝑧×𝑧

4×5×𝑦×𝑦×𝑦×𝑦
           

           =
3x3z

5y3
 

 ii  
p2−10p+21

p−7
 ×  

p2+p−12

(p−3)2
  =  

(p−7)(p−3)

(p−7)
×

(p+4)(p−3)

(p−3)(p−3)
 

     
                  = (𝑝 + 4) 

 iii  
5t3

4t−8
×

6t−12

10t
=

5t3

4(t−2)
×

6(t−2)

10t
  

          

          =
5×t×t×t

2×2×(t−2)
×

2×3×(t−2)

5×2×t
 =

3𝑡2

4
 

 
2 i  

x+4

3x+4y
×

9x2−16y2

2x2+3x−20
 =

(x+4)

(3x+4y)
×

(3x+4y)(3x−4y)

(x+4)(2x−5)
  

                

              =  
3𝑥−4𝑦

2𝑥−5
  

 
 ii  

x3−y3

3x2+9xy +6y2
×

x2+2xy +y2

x2−y2
 =  

(𝑥−𝑦)(𝑥2+𝑥𝑦 +𝑦2)

3(x+2y)(x+y)
 ×

(x+y)(x+y)

(x+y)(x−y)
 

                                                

                                                 =
(𝑥2+𝑥𝑦 +𝑦2)

3(x+2y)
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3 i 
 

2𝑎2+5𝑎+3

2𝑎2+7𝑎+6
÷

𝑎2+6𝑎+5

−5𝑎2−35𝑎−50
 =

2𝑎2+5𝑎+3

2𝑎2+7𝑎+6
×

−5𝑎2−35𝑎−50

𝑎2+6𝑎+5
 

                   

              =
2𝑎2+5𝑎+3

2𝑎2+7𝑎+6
×

−5(𝑎2+7𝑎+10)

𝑎2+6𝑎+5
                  

  
              =  

(2𝑎+3)  (𝑎+1)

(2𝑎+3)  (𝑎+2)
×

−5  (𝑎+5)  (𝑎+2)

(𝑎+5)  (𝑎+1)
    

                  
             = −5   
 
 
                  

 ii  
b2+3b−28

b2+4b+4
÷

b2−49

b2−5b−14
 =

b2+3b−28

b2+4b+4
 ×  

b2−5b−14

b2−49
 

                   

                  =  
(𝑏+7)  (𝑏−4)

(𝑏+2)  (𝑏+2)
×

 (𝑏−7)  (𝑏+2)

(𝑏+7)  (𝑏−7)
                  

 

                   =  
(𝑏−4)

(𝑏+2)
  

 
 iii  

x+2

4y
÷

x2−x−6

12y2
 =

x+2

4y
×

12y2

x2−x−6
  

          

           =
(x+2)

4 y
×

3×4×y×y

(𝑥−3) (𝑥+2)
  =  

3y

x−3
            

            
 iv  

 
12t2−22t+8

3t
÷

3t2+2t−8

2t2+4t
 =

12t2−22t+8

3t
 ×  

2t2+4t

3t2+2t−8
 

             

               =
2(6t2−11t+4)

3 t
 ×  

2t(t+2)

3t2+2t−8
  

                    

               =
2(3t−4)(2t−1)

3 t
 ×  

2 t (t+2)

(3t−4)(t+2)
 

                   

               =
4(2t−1)

3
 

 
4   𝑥 =

𝑎2+3𝑎−4

3𝑎2−3
       >    𝑦 =

𝑎2+2𝑎−8

2𝑎2−2𝑎−4
=

𝑎2+2𝑎−8

2(𝑎2−𝑎−2)
 

  

 𝑥 =  
(𝑎+4)  (𝑎−1)

3(𝑎+1)  (𝑎−1)
     ,        𝑦 =

 (𝑎+4)  (𝑎−2)

2 (𝑎−2)  (𝑎+1)
     

                

 𝑥 =  
(𝑎+4)  

3(𝑎+1)
               ,        𝑦 =

 (𝑎+4)

2 (𝑎+1)
 

 

 𝑥2 =
(𝑎+4)2

32(𝑎+1)2   
         ,         𝑦2 =

(𝑎+4)2

22(𝑎+1)2   
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 𝑥2𝑦−2 =  
𝑥2

𝑦2
 =  

(𝑎+4)2

32(𝑎+1)2   

           
(𝑎+4)2

22(𝑎+1)2           
    

      

 𝑥2𝑦−2 =   
(𝑎+4)2

32(𝑎+1)2   
 ×  

22(𝑎+1)2   

(𝑎+4)2
 =

22

32
  =

4

9
 

 
5   𝑝(𝑥) = 𝑥2 − 5𝑥 − 14  

 

 
p(x)

q(x)
 =  

(𝑥−7)

(𝑥+2)
 

 𝑞(𝑥) =  ? 
  

 𝑞(𝑥) =   
p(x)×(𝑥+2)

(𝑥−7)
   

   

 𝑞(𝑥) =  
(𝑥2−5𝑥−14)×(𝑥+2)

(𝑥−7)
   

    

     =
(𝑥−7)(𝑥+2)×(𝑥+2)

(𝑥−7)
 =  (𝑥 + 2)2 

 
 𝑞(𝑥) =  𝑥2 + 4𝑥 + 4   
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  LN-3                                          EX-3.6                                                      10 STD 

        tpfpjKW Nfhitfspd; $l;ly; kw;Wk; fopj;jy; 

1 i  
𝑥(𝑥+1)

(𝑥−2)
+

𝑥(1−𝑥)

(𝑥−2)
 =

𝑥2+𝑥

(𝑥−2)
+

𝑥−𝑥2

(𝑥−2)
 

              

             =
𝑥2+𝑥+𝑥−𝑥2

(𝑥−2)
 =

2𝑥

𝑥−2
  

 
 ii  

(𝑥+2)

(𝑥+3)
+

(𝑥−1)

(𝑥−2)
 =

(𝑥+2)(𝑥−2)+(𝑥+3)(𝑥−1)

(𝑥+3)(𝑥−2)
 

         

           =
(𝑥2−4)+(𝑥2+2𝑥−3)

(𝑥+3)(𝑥−2)
 

   

           =
𝑥2−4+𝑥2+2𝑥−3

(𝑥+3)(𝑥−2)
 

              

            =
2𝑥2+2𝑥−7

(𝑥+3)(𝑥−2)
 

 
 iii  

𝑥3

(𝑥−𝑦)
+

𝑦3

(𝑦−𝑥)
 =

𝑥3

(𝑥−𝑦)
+

𝑦

−(𝑥−𝑦)
 

                 

            =
𝑥3

(𝑥−𝑦)
−

𝑦3

(𝑥−𝑦)
  

           =
𝑥3−𝑦3

(𝑥−𝑦)
  =

(𝑥−𝑦)(𝑥2+𝑥𝑦 +𝑦2)

(𝑥−𝑦)
   

           = 𝑥2 + 𝑥𝑦 + 𝑦2 

 
2 i  

(2𝑥+1)(𝑥−2)

(𝑥−4)
−

(2𝑥2−5𝑥+2)

(𝑥−4)
 =

(2𝑥2−3𝑥−2)−(2𝑥2−5𝑥+2)

(𝑥−4)
 

  

                     =
2𝑥2−3𝑥−2−2𝑥2+5𝑥−2

(𝑥−4)
 

                    

                     =
2𝑥−4

(𝑥−4)
  

 

                     =
2(𝑥−2)

(𝑥−4)
 

 
 ii  

4𝑥

𝑥2−1
−

𝑥+1

𝑥−1
 =

4𝑥

(𝑥+1)(𝑥−1)
−

𝑥+1

𝑥−1
 

    

          =
4𝑥

(𝑥+1)(𝑥−1)
−

(𝑥+1)(𝑥+1)

(𝑥−1)(𝑥+1)
 =

4𝑥

(𝑥+1)(𝑥−1)
−

𝑥2+2𝑥+1

(𝑥−1)(𝑥+1)
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          =
4𝑥−(𝑥2+2𝑥+1)

(𝑥+1)(𝑥−1)
 =

4𝑥−𝑥2−2𝑥−1)

(𝑥+1)(𝑥−1)
 

         =
−𝑥2+2𝑥−1

(𝑥+1)(𝑥−1)
 

         =
−(𝑥2−2𝑥+1)

(𝑥+1)(𝑥−1)
 =

−(𝑥−1)(𝑥−1)

(𝑥+1)(𝑥−1)
  

         =
−(𝑥−1)

(𝑥+1)
 =

−𝑥+1

(𝑥+1)
 

         =
1−𝑥

𝑥+1
 

3   
2x3+x2+3

(x2+2)2
 −

1

𝑥2+2
    =

2x3+x2+3

(x2+2)2
 −

1×(𝑥2+2)

(𝑥2+2)(𝑥2+2)
  

               

               =
(2x3+x2+3)−(𝑥2+2)

(x2+2)2
 

               

               =
2x3+x2+3−𝑥2−2

(x2+2)2
 

               

               =
2x3+1

(x2+2)2
 

 
4  fopf;fNtz;ba Nfhitia 𝑃(𝑥) vd;f  

 
x2+6x+8

x3+8
− 𝑃(𝑥) =

3

𝑥2−2𝑥+4
 

 

 
x2+6x+8

x3+8
−

3

𝑥2−2𝑥+4
= 𝑃(𝑥) 

 

𝑃(𝑥) = 
x2+6x+8

x3+8
 −

3

𝑥2−2𝑥+4
  =  

x2+6x+8

x3+23
 −

3

𝑥2−2𝑥+4
     

                

                     =
(𝑥+4)(𝑥+2)

(𝑥+2)(𝑥2−2𝑥+4)
−

3

𝑥2−2𝑥+4
 

                

                     =
x+4−3

x2−2x+4
=  

x+1

x2−2x+4
  

 
5   𝐴 =

2𝑥+1

2𝑥−1
    > 𝐵 =

2𝑥−1

2𝑥+1
 

 

 
1

A−B
−

2𝐵

𝐴2−𝐵2      
 =   ? 

 
1

A−B
−

2𝐵

𝐴2−𝐵2
    =   

1

A−B
−

2𝐵

(𝐴+𝐵)(𝐴−𝐵)
  

       

            =   
(𝐴+𝐵)

(A−B)(𝐴+𝐵)
−

2𝐵

(𝐴+𝐵)(𝐴−𝐵)
 

      



                          K.Mohanavel   GBHSS- Idappadi  cell-9629349662 

103 
 

            =   
A+B−2B

(A−B)(𝐴+𝐵)
=   

A−B

(A−B)(𝐴+𝐵)
 

      

            =   
1

(𝐴+𝐵)
 

 

            =
1

2𝑥+1

2𝑥−1
+

2𝑥−1

2𝑥+1

 

           

           =
1

(2𝑥+1)(2𝑥+1)

(2𝑥−1)
+

(2𝑥−1)(2𝑥−1)

(2𝑥+1)

 

         

           =
1

(2𝑥+1)2+(2𝑥−1)2

(2𝑥−1)(2𝑥+1)

 =
1

4𝑥2+4𝑥+1+4𝑥2−4𝑥+1

(2𝑥)2−12

  =  
1

8𝑥2+2

4𝑥2−1

 

 

           =  
4𝑥2−1

8𝑥2+2
 

          

           =
4𝑥2−1

2(4𝑥2+1)
 

6  𝐴 =
𝑥

𝑥+1
    > 𝐵 =

1

𝑥+1
 

 

 
(A+B)2+(A−B)2

A÷B
 =    

2(𝑥2+1)

𝑥(𝑥+1)2
 

 

 
(A+B)2+(A−B)2  

A÷B
   =  

(A2+2AB +B2)+(A2−2AB +B2)
A

B

 

             

               =
2(A2+B2)

A

B

  

           

             =  2(A2 + B2) ×
B

A
  

       

             =  2[ . 
𝑥

𝑥+1
/

2
+ . 

1

𝑥+1
/

2
] ×

1

𝑥+1

              
𝑥

  𝑥+1
             

 

 

               = 2 [
𝑥2

(𝑥+1)2
+

1

(𝑥+1)2
] × 

1

𝑥+1
×

𝑥+1

𝑥
 

 

             = 2
𝑥2+1

(𝑥+1)2
×  

1

𝑥
 

 

 
(A+B)2+(A−B)2

A÷B
 =    

2(𝑥2+1)

𝑥(𝑥+1)2
  

7  Ntiyia Kbf;f ghhp vLj;Jf;nfhz;l Neuk; = 4 kzp 

vdNt xUkzp Neuj;jpy; ghhp nra;j Ntiyapd; msT =
1

4
  gq;F 
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mNj Ntiyia Kbf;f Atd; vLj;Jf;nfhz;l Neuk; = 6 kzp 

vdNt xUkzp Neuj;jpy; Atd; nra;j Ntiyapd; msT =
1

6
  gq;F 

 
vdNt xUkzp Neuj;jpy; ,UtUk; Nrh;e;J nra;j  

                        Ntiyapd; msT   =
1

4
+

1

6
 

                                          

                                        =
3+2

12
 

                          

                                        =
5

12
 gq;F 

vdNt ,UtUk; Nrh;e;J Ntiyia Kbf;f  

                vLj;Jf;nfhz;l Neuk;  =
12

5
= 2

2

5
  kzp                                     

 
                                  = 2 kzp  24 epkplk;           

8  Mg;gpy;fspd; vil = 𝑥 kw;Wk; tpiy = 𝑝 vd;f 
thiog;goq;fspd; vil= 𝑦 kw;Wk; tpiy = 𝑞 vd;f 
nfhLf;fg;gl;l tptuj;jpd;gb 
                       𝑥 + 𝑦 = 50    ----------------------------① 
                         𝑝𝑥 = 1800 -----------------------------② 
                         𝑞𝑦 = 600  -------------------------------③ 
NkYk;  𝑝 = 2𝑞 
 𝑝 = 2𝑞 vd;gij ② y; gpujpapl 2𝑞𝑥 = 1800 
                           

                             𝑞 =
1800

2𝑥
 =

900

𝑥
 

  

𝑞 =
900

𝑥
 vd ③ y; gpujpapl   

900

x
𝑦 = 600                                          

                       𝑦 =
600 𝑥

900
  =  

2𝑥

3
    

 

 𝑦 =  
2𝑥

3
  vd ① y; gpujpapl 𝑥 +

2𝑥

3
= 50 

          

                         
3𝑥+2𝑥

3
 = 50 

                        

                           
5𝑥

3
 = 50 

                      

                            𝑥 =
50×3

5
  =

150

5
= 30  

 
  𝑥 = 30 vd ①y; gpujpapl  𝑥 + 𝑦 = 50 
                       30 + 𝑦 = 50 
                           𝑦 = 50 − 30 = 20 
Mg;gpy;fspd; vil = 30 fp.fp 
thiog;goq;fspd; vil= 20 fp.fp 
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  LN-3                                               EX-3.7                                                         10 STD 
         gy;YWG;Gf;Nfhitapd; th;f;f%yk; fhzy; 
1 i 

  
400𝑥4𝑦12𝑧16

100𝑥8𝑦4𝑧4
  =   

202  𝑥4𝑦12𝑧16

102   𝑥8𝑦4𝑧4
  

      

             =
20

10
 

 𝑥2𝑦6𝑧8

  𝑥4𝑦2𝑧2
  

     

             = 2  
 𝑦4𝑧6

  𝑥2
  

 ii 
  

7𝑥2+2 14𝑥+2

𝑥2− 
1

2
𝑥+

1

16

 =  
7𝑥2+2 7×2 𝑥+2

𝑥2− 
 1

2
𝑥+( 

1

4
  )2  

 

 

            =  
( 7𝑥+ 2)2

.𝑥−
1

4
/

2   

            =  
 7𝑥+ 2

𝑥−
1

4

 =  
 7𝑥+ 2

4𝑥−1

4

 =  
 7𝑥+ 2

1
4𝑥−1

4

 

 

            =
 7𝑥+ 2

1
×

4

4𝑥−1
       

                 

            = 4  
 7𝑥+ 2

4𝑥−1
  

 
 iii 

  
121(a+b)8(x+y)8(b−c)8

81(b−c)4(a−b)12 (b−c)4
 =  

112(a+b)8(x+y)8(b−c)8

92  (b−c)4(a−b)12 (b−c)4
 

 

                  =
11

9
 
(a+b)4(x+y)4(b−c)4

(b−c)2(a−b)6(b−c)2
 

                   

                  =
11

9
  

(a+b)4(x+y)4

(a−b)6
  

 
2 i   4𝑥2 + 20𝑥 + 25 =  (2𝑥)2 + 2 × 2𝑥 × 5 + 52 

               =   (2x + 5)2 =  |2x + 5|  
  

(𝑎 + 𝑏)2 = 𝑎2 + 2𝑎𝑏 + 𝑏2 

 ii   9𝑥2 − 24𝑥𝑦 + 30𝑥𝑧 − 40𝑦𝑧 + 25𝑧2 + 16𝑦2  
 
 
 
,q;F   𝑎 = 3𝑥     ,   𝑏 =  −4y   , c = 5z  

  9𝑥2 − 24𝑥𝑦 + 30𝑥𝑧 − 40𝑦𝑧 + 25𝑧2 + 16𝑦2 =   (3𝑥 − 4y + 5z)2 
 
                                   = |3𝑥 − 4y + 5z | 

(𝑎 + 𝑏 + 𝑐)2 = 𝑎2 + 𝑏2 + 𝑐2 + 2𝑎𝑏 + 2𝑏𝑐 + 2𝑐𝑎 
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 iii 
  1 +

1

x6
+

2

x3
 =  (1 +

1

𝑥3
)2  =  1 +

1

𝑥3
   

 
 iv   (4𝑥2 − 9𝑥 + 2)(7𝑥2 − 13𝑥 − 2)(28𝑥2 − 3𝑥 − 1)  

 
  
 
                 
          =

 (4𝑥 − 1)(𝑥 − 2)(7𝑥 + 1)(𝑥 − 2)(7𝑥 + 1)(4𝑥 − 1) 
 

    =  (7𝑥 + 1)2(4𝑥 − 1)2(𝑥 − 2)2 
 
    = |(7𝑥 + 1)(4𝑥 − 1)(𝑥 − 2)|  
 
 
  

 v 
  .2𝑥2 +

17

6
𝑥 + 1/  .

3

2
𝑥2 + 4𝑥 + 2/ .

4

3
𝑥2 +

11

3
𝑥 + 2/ 

 

     =  
(12𝑥2+17𝑥+6 )

6
×

(3𝑥2+8𝑥+4)

2
×

(4𝑥2+11𝑥+6)

3
 

 

     =  
(4𝑥+3)(3𝑥+2)(3𝑥+2)(𝑥+2)(4𝑥+3)(𝑥+2)

36
  

              

     =  
(4𝑥+3)2(3𝑥+2)2(𝑥+2)2

62
        

  

     =
1

6
  |(4𝑥 + 3)(3𝑥 + 2)(𝑥 + 2)| 
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  LN-3                                          EX-3.8                                                              10  STD 

  tFj;jy; Kiwapy; Nfhitapd; th;f;f%yk; fhzy; 

1 i  𝑥4 − 12𝑥3 + 42𝑥2 − 36𝑥 + 9 vd;gjd; th;f;f%yk; fhz;f   
 
                𝑥2 − 6𝑥 + 3 
 
            𝑥2    𝑥4 − 12𝑥3 + 42𝑥2 − 36𝑥 + 9 
 
                𝑥4 
 
           2𝑥2 − 6𝑥         − 12𝑥3 + 42𝑥2 
 
                  −12𝑥3  + 36𝑥2 
 
     2𝑥2 − 12𝑥 + 3                       + 6𝑥2   − 36𝑥 + 9 
 
                       +6𝑥2   − 36𝑥 + 9 
 
                             0 
 
 

∴  𝑥4 − 12𝑥3 + 42𝑥2 − 36𝑥 + 9  =  |𝑥2 − 6𝑥 + 3| 
 
 
Fwpg;G : 
 
gb – 1 → 𝑥4 d; th;f;f%yk; mjhtJ 𝑥4 -d; mLf;fpy; ghjp 𝑥2 
 

gb – 2 → 
−12𝑥3

2𝑥2
=

−12×𝑥×𝑥×𝑥

2×𝑥×𝑥
= −6𝑥 

 

gb – 3 → 
+6𝑥2

2𝑥2
=

+6×𝑥×𝑥

2×𝑥×𝑥
= +3 

 
 
 
 
 
 
 
 
 
 
 
 

 ii  37𝑥2 − 28𝑥3 + 4𝑥4 + 42𝑥 + 9 vd;gjd; th;f;f%yk; fhz;f 
 
 37𝑥2 − 28𝑥3 + 4𝑥4 + 42𝑥 + 9 = 4𝑥4 − 28𝑥3 + 37𝑥2 + 42𝑥 + 9  
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                2𝑥2 − 7𝑥 − 3 
 
           2𝑥2    4𝑥4 − 28𝑥3 + 37𝑥2 + 42𝑥 + 9 
 
                4𝑥4 
 
           4𝑥2 − 7𝑥         − 28𝑥3  + 37𝑥2 
 
                  −28𝑥3   + 49𝑥2 
 
     4𝑥2 − 14𝑥 − 3                        − 12𝑥2   + 42𝑥 + 9 
 
                        −12𝑥2   + 42𝑥 + 9 
 
                             0 
 
 

∴   4𝑥4 − 28𝑥3 + 37𝑥2 + 42𝑥 + 9  =  |2𝑥2 − 7𝑥 − 3| 
 
Fwpg;G : 
gb – 1 → 4𝑥4 d; th;f;f%yk;  
         mjhtJ 4 d; th;f;f%yk; × 𝑥4 -d; mLf;fpy; ghjp =  2𝑥2 
 

gb – 2 → 
−28𝑥3

4𝑥2
=

−28×𝑥×𝑥×𝑥

4×𝑥×𝑥
= −7𝑥 

 

gb – 3 → 
−12𝑥2

4𝑥2
=

−12×𝑥×𝑥

4×𝑥×𝑥
= −3 

 
 iii  16𝑥4 + 8𝑥2 + 1 vd;gjd; th;f;f%yk; fhz;f 

 16𝑥4 + 8𝑥2 + 1 = 16𝑥4 + 0𝑥3 + 8𝑥2 + 0𝑥 + 1 
 
                4𝑥2 + 0𝑥 + 1 
 
           4𝑥2    16𝑥4 + 0 𝑥3 + 8𝑥2 + 0 𝑥 + 1 
 
                16𝑥4 
 
           8𝑥2 + 0𝑥                 + 0𝑥3 + 8𝑥2 
 
                           +0𝑥3  + 0𝑥2 
 
        8𝑥2 + 0𝑥 + 1                               + 8𝑥2   + 0𝑥 + 1 
 
                               +8𝑥2   + 0𝑥 + 1 
 
                             0 
 



                          K.Mohanavel   GBHSS- Idappadi  cell-9629349662 

109 
 

 

∴   16𝑥4 + 0 𝑥3 + 8𝑥2 + 0 𝑥 + 1  =  |4𝑥2 + 1| 
 
Fwpg;G : 
 
gb – 1 → 16𝑥4 d; th;f;f%yk;  
         mjhtJ 16 d; th;f;f%yk; × 𝑥4 -d; mLf;fpy; ghjp =  4𝑥2 
 

gb – 2 → 
0𝑥3

8𝑥2
=

0×𝑥×𝑥×𝑥

8×𝑥×𝑥
= 0𝑥 

 

gb – 3 → 
8𝑥2

8𝑥2
=

8×𝑥×𝑥

8×𝑥×𝑥
= +1 

 
 iv 121𝑥4 − 198𝑥3 − 183𝑥2 + 216𝑥 + 144 vd;gjd; th;f;f%yk; fhz;f  

   
                    11𝑥2 − 9𝑥 − 12 
 
           11𝑥2    121𝑥4 − 198 𝑥3 − 183𝑥2 + 216 𝑥 + 144 
 
                  121𝑥4 
 
           22𝑥2 − 9𝑥                − 198𝑥3 − 183𝑥2 
 
                             −198𝑥3  +  81𝑥2 
 
 22𝑥2 − 18𝑥 − 12                                     − 264𝑥2 + 216𝑥 + 144 
 
                                      −264𝑥2 + 216𝑥 + 144 
 
                                    0 
 
 

∴    121𝑥4 − 198 𝑥3 − 183𝑥2 + 216 𝑥 + 144 =  | 11𝑥2 − 9𝑥12 | 
 
 
Fwpg;G : 
 
gb – 1 → 121𝑥4 d; th;f;f%yk;  
         mjhtJ 121 d; th;f;f%yk; × 𝑥4 -d; mLf;fpy; ghjp  =  11𝑥2 
 

gb – 2 → 
−198𝑥3

22𝑥2
=

−9×22×𝑥×𝑥×𝑥

22×𝑥×𝑥
= −9𝑥 

 

gb – 3 → 
−264𝑥2

22𝑥2
=

−12×22×𝑥×𝑥

22×𝑥×𝑥
= −12 
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2   
𝑥2

y2
−

10𝑥

y
+ 27 −

10y

𝑥
+

y2

𝑥2
   vd;gjd; th;f;f%yk; fhz;f   

 

               
𝑥

y
− 5 +

𝑦

𝑥
  

 

           
𝑥

y
         

𝑥2

𝑦2
− 10

𝑥

y
+ 27 − 10

𝑦

𝑥
+

𝑦2

𝑥2
 

 

                
𝑥2

𝑦2
 

 

                
2𝑥

y
− 5         − 10

𝑥

y
+ 27 

 

                  −10
𝑥

y
+ 25 

 

           
2𝑥

y
− 10 +

𝑦

𝑥
                      +   2 − 10 

𝑦

𝑥
 +

𝑦2

𝑥2
 

 

                          + 2 − 10 
𝑦

𝑥
 +

𝑦2

𝑥2
 

 
                             0 
 
 

∴   
𝑥2

𝑦2
− 10

𝑥

y
+ 27 − 10

𝑦

𝑥
+

𝑦2

𝑥2
  =    

𝑥

y
− 5 +

𝑦

𝑥
   

 
 
Fwpg;G : 
 

gb – 1 → 
𝑥2

𝑦2
 d; th;f;f%yk; 

𝑥

y
 

         mjhtJ 
𝑥2

𝑦2
= .

𝑥

y
/

2
 -d; mLf;fpy; ghjp =  

𝑥

y
 

 

gb – 2 → 
−10

𝑥

y
2𝑥

y

= −10
𝑥

y
×

𝑦

2𝑥
= −5 

 

gb – 3 → 
+ 2
2𝑥

y

= 2 ×
𝑦

2𝑥
=

𝑦

𝑥
 

 
3 i  4𝑥4 − 12𝑥3 + 37𝑥2 + b𝑥 + 𝑎 vd;gJ KOth;f;f gy;YWg;Gf;Nfhit vdpy; 𝑎 

kw;Wk; b-apd; kjpg;G fhz;f  
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                2𝑥2 − 3𝑥 + 7 
 
           2𝑥2    4𝑥4 − 12 𝑥3 + 37𝑥2 + 𝑏 𝑥 + 𝑎 
 
                4𝑥4 
 
           4𝑥2 − 3𝑥             − 12𝑥3 + 37𝑥2 
 
                       −12𝑥3  +  9𝑥2 
 
        4𝑥2 − 6𝑥 + 7                             + 28𝑥2   + 𝑏𝑥 + 𝑎 
 
                             +28𝑥2  − 42𝑥 + 49 
 
                             0 
 
∴ nfhLf;fg;gl;l gy;YWg;Gf;Nfhit KOth;f;fk; vd;gjhy; 
  𝑎 − 49 = 0   kw;Wk;   𝑏 + 42 = 0    
  𝑎          = 49           𝑏          = −42 
 
Fwpg;G : 
gb – 1 → 4𝑥4 d; th;f;f%yk;  
         mjhtJ 4 d; th;f;f%yk; × 𝑥4 -d; mLf;fpy; ghjp =  2𝑥2 
 

gb – 2 → 
−12𝑥3

4𝑥2
=

−3×4×𝑥×𝑥×𝑥

4×𝑥×𝑥
= −3𝑥 

 

gb – 3 → 
28𝑥2

4𝑥2
=

7×4×𝑥×𝑥

4×𝑥×𝑥
= +7 

 ii 𝑎𝑥4 + b𝑥3 + 361𝑥2 + 220𝑥 + 100 vd;gJ KOth;f;f gy;YWg;Gf;Nfhit vdpy; 
𝑎 kw;Wk; 𝑏-apd; kjpg;G fhz;f   
                10 + 11𝑥 + 12𝑥2 
 
            10    100 + 220𝑥 + 361𝑥2 + 𝑏 𝑥3 + 𝑎 𝑥4 
 
                100 
 
           20 + 11𝑥            + 220𝑥 + 361𝑥2 
 
                       +220𝑥 + 121𝑥2 
 
 20 + 22𝑥 + 12𝑥2                            + 240𝑥2 +    𝑏 𝑥3   +   𝑎 𝑥4 
 
                            +240𝑥2 + 264 𝑥3 + 144𝑥4 
 
                             0 
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∴ nfhLf;fg;gl;l gy;YWg;Gf;Nfhit KOth;f;fk; vd;gjhy; 
  𝑎  = 144   >       𝑏 = 264 
 
Fwpg;G : 
 
gb – 1 → 100 d; th;f;f%yk; 10 
         mjhtJ 4 d; th;f;f%yk; × 𝑥4 -d; mLf;fpy; ghjp =  2𝑥2 
 

gb – 2 → 
220𝑥

20
=

11×20×𝑥

20
= 11𝑥 

 

gb – 3 → 
240𝑥2

20
=

12×20×𝑥×𝑥

20
= 12𝑥2 

 
4 i  

1

𝑥4
−

6

𝑥3
+

13

𝑥2
+

m

𝑥
+ n    vd;gJ KOth;f;f gy;YWg;Gf;Nfhit vdpy; m kw;Wk; n-

apd; kjpg;G fhz;f 
           

                
1

𝑥2
−

3

𝑥
+ 2 

 

           
1

𝑥2
         

1

𝑥4
−

6

𝑥3
+

13

𝑥2
+

𝑚

𝑥
+ 𝑛 

 

                  
1

𝑥4
 

 

                
2

𝑥2
−

3

𝑥
           −

6

𝑥3
+

13

𝑥2
 

 

                  −
6

𝑥3
+

9

𝑥2
 

 

           
2

𝑥2
−

6

𝑥
+ 2                     +

4

𝑥2
 +   

𝑚

𝑥
 + 𝑛 

 

                      +
4

𝑥2
 −   

12

𝑥
 + 4 

 
                             0 
 
 
∴ nfhLf;fg;gl;l gy;YWg;Gf;Nfhit KOth;f;fk; vd;gjhy; 
          

    
𝑚

𝑥
  =

−12

𝑥
            𝑚 = −12  kw;Wk;   𝑛 = 4    

 
Fwpg;G : 
 

gb – 1 → 
1

𝑥4
 d; th;f;f%yk;  

         mjhtJ 
1

𝑥4
= .

1

𝑥
/

4
 -d; mLf;fpy; ghjp = .

1

𝑥
/

2
=

1

𝑥2
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gb – 2 → 
−

6

𝑥3

2

𝑥2

= −
6

𝑥3
×

𝑥2

2
= −

3×2

𝑥×𝑥×𝑥
×

𝑥×𝑥

2
= −

3

𝑥
 

 

gb – 3 → 
4

𝑥2

2

𝑥2

=
4

𝑥2
×

𝑥2

2
=

2×2

𝑥×𝑥
×

𝑥×𝑥

2
= +2 

 ii  𝑥4 − 8𝑥3 + m𝑥2 + n𝑥 + 16 vd;gJ KOth;f;f gy;YWg;Gf;Nfhit vdpy; 𝑎 
kw;Wk; 𝑏-apd; kjpg;G fhz;f   
  
                𝑥2 − 4𝑥 + 4 
 
           𝑥2       𝑥4 − 8 𝑥3 + 𝑚𝑥2 + 𝑛 𝑥 + 16 
 
                 𝑥4 
 
           2𝑥2 − 4𝑥          − 8𝑥3 + 𝑚 𝑥2 
 
                    −8𝑥3 + 16𝑥2 
 
        2𝑥2 − 8𝑥 + 4                    (𝑚 − 16) 𝑥2   + 𝑛 𝑥 + 16 
 
                                    8𝑥2  − 32𝑥 + 16 
 
                                   0 
 
 
∴ nfhLf;fg;gl;l gy;YWg;Gf;Nfhit KOth;f;fk; vd;gjhy; 
 
  𝑚 − 16 = 8            𝑚 = 8 + 16 = 24 
 
                kw;Wk;   𝑛 = −32  
 
Fwpg;G : 
 
gb – 1 → 𝑥4 d; th;f;f%yk;  
         mjhtJ  𝑥4 -d; mLf;fpy; ghjp =  𝑥2 
 

gb – 2 → 
−8𝑥3

2𝑥2
=

−4×2×𝑥×𝑥×𝑥

2×𝑥×𝑥
= −4𝑥 

 

gb – 3 → 
16

4
= +4 
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  STD – 10                                         LN-3                                                                     EX-3.9 

        ,Ugbr;rkd;ghLfs; - %yq;fs;  

1 i  %yq;fspd; $Ljy; 𝛼 + 𝛽 = −9 
 %yq;fspd; ngUf;fl;gyd;  𝛼𝛽 = 20 
 
,Ugbr;rkd;ghl;bd; nghJ tbtk;  
 
 𝑥2 − (%yq;fspd; $Ljy; ) 𝑥 + %yq;fspd; ngUf;fl;gyd; = 0  
 
                                  𝑥2 − (−9)𝑥 + 20 = 0 
                                     𝑥2 + 9𝑥 + 20 = 0 
 

 ii %yq;fspd; $Ljy; 𝛼 + 𝛽 =
5

3
 

 %yq;fspd; ngUf;fl;gyd;  𝛼𝛽 = 4 
 
,Ugbr;rkd;ghl;bd; nghJ tbtk;  
 
 𝑥2 − (%yq;fspd; $Ljy; ) 𝑥 + %yq;fspd; ngUf;fl;gyd; = 0  
 

                       𝑥2 − .
5

3
/ 𝑥 + 4 = 0  ,U GwKk; 3 My; ngUf;f 

                       3𝑥2 − 5𝑥 + 12 = 0 
 

 iii %yq;fspd; $Ljy; 𝛼 + 𝛽 =
−3

2
 

 %yq;fspd; ngUf;fl;gyd;  𝛼𝛽 = −1 
 
,Ugbr;rkd;ghl;bd; nghJ tbtk;  
 
 𝑥2 − (%yq;fspd; $Ljy; ) 𝑥 + %yq;fspd; ngUf;fl;gyd; = 0  
 

                      𝑥2 − .
−3

2
/ 𝑥 − 1 = 0  ,U GwKk; 2 My; ngUf;f 

                        2𝑥2 + 3𝑥 − 2 = 0 
 

 iv %yq;fspd; $Ljy; 𝛼 + 𝛽 = −(2 − 𝑎)2 
 %yq;fspd; ngUf;fl;gyd;  𝛼𝛽 = (𝑎 + 5)2 
 
,Ugbr;rkd;ghl;bd; nghJ tbtk;  
 
 𝑥2 − (%yq;fspd; $Ljy; ) 𝑥 + %yq;fspd; ngUf;fl;gyd; = 0  
 
                              𝑥2 − (−(2 − 𝑎)2)𝑥 + (𝑎 + 5)2 = 0                                                                        
                                                                        𝑥2 + (2 − 𝑎)2𝑥 + (𝑎 + 5)2 = 0  
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2 i  𝑥2 + 3𝑥 − 28 = 0 
 𝑎 = 1            𝑏 = 3              𝑐 = −28 
 

 %yq;fspd; $Ljy; 𝛼 + 𝛽 =
−𝑏

𝑎
=

−3

1
= −3 

 

 %yq;fspd; ngUf;fl;gyd;  𝛼𝛽 =
𝑐

𝑎
=

−28

1
= −28 

 
 ii   𝑥2 + 3𝑥 = 0 

 𝑎 = 1            𝑏 = 3              𝑐 = 0 

 %yq;fspd; $Ljy; 𝛼 + 𝛽 =
−𝑏

𝑎
=

−3

1
= −3 

 %yq;fspd; ngUf;fl;gyd;  𝛼𝛽 =
𝑐

𝑎
=

0

1
= 0 

 
 iii  3 +

1

𝑎
=

10

𝑎2
 

 

 3 +
1

𝑎
−

10

𝑎2
= 0 -------------------------① 

 
①×  𝑎2 →  3𝑎2 + 𝑎 − 10 = 0 
 
 𝐴 = 3            𝐵 = 1              𝐶 = −10 
 

 %yq;fspd; $Ljy; 𝛼 + 𝛽 =
−𝐵

𝐴
=

−1

3
 

 

 %yq;fspd; ngUf;fl;gyd;  𝛼𝛽 =
𝐶

𝐴
=

−10

3
 

 
 iv  3𝑦2 − 𝑦 − 4 = 0 

 
 𝑎 = 3            𝑏 = −1              𝑐 = −4 
 

 %yq;fspd; $Ljy; 𝛼 + 𝛽 =
−𝑏

𝑎
=

−(−1)

3
=

1

3
 

 

 %yq;fspd; ngUf;fl;gyd;  𝛼𝛽 =
𝑐

𝑎
=

−4

3
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    STD-10                                   LN-3                                                                        EX-3.10 

           ,Ugbr;rkd;ghl;il jPh;j;jy;- fhuzpgLj;Jjy; Kiw 

1 i  4𝑥2 − 7𝑥 − 2 = 0 
 
         4𝑥2 − 7𝑥 − 2 = 0   ,ij fhuzpgLj;j  

    
1

4
 (4𝑥 − 8)(4𝑥 + 1)  = 0 

   
1

4
 × 4(𝑥 − 2)(4𝑥 + 1) = 0 

       (𝑥 − 2)(4𝑥 + 1) = 0 
 
   (𝑥 − 2) = 0 my;yJ  (4𝑥 + 1) = 0 

  ∴  𝑥 = 2  my;yJ 𝑥 =  
−1

4
 

 %yq;fs;  2 ,     
−1

4
 

 
 ii   3( 𝑝2 − 6) = 𝑝 (𝑝 + 5) 

   3𝑝2 − 18 = 𝑝2 + 5𝑝 
 
    3𝑝2 − 18 − 𝑝2 − 5𝑝 = 0 
        2𝑝2 − 5𝑝 − 18 = 0   ,ij fhuzpgLj;j   

    
1

2
 (2𝑝 + 4)(2𝑝 − 9)  = 0 

   
1

2
 × 2(𝑝 + 2)(2𝑝 − 9) = 0 

       (𝑝 + 2)(2𝑝 − 9) = 0 
 
   (𝑝 + 2) = 0 my;yJ  (2𝑝 − 9) = 0 

  ∴  𝑝 = −2  my;yJ 𝑝 =  
9

2
 

 %yq;fs;  −2 ,     
9

2
 

 
 iii   𝑎(𝑎 − 7) = 3 2 

,UGwKk; th;f;fg;gLj;j 𝑎(𝑎 − 7) = 9 × 2 
                    𝑎2 − 7𝑎 = 18 
                𝑎2 − 7𝑎 − 18 = 0  ,ij fhuzpgLj;j   
 

             
1

1
 (𝑎 + 2)(𝑎 − 9)  = 0 

               (𝑎 + 2)(𝑎 − 9) = 0 
       
    (𝑎 + 2) = 0 my;yJ  (𝑎 − 9) = 0 
   ∴  𝑎 = −2  my;yJ 𝑎 = 9 
 
 %yq;fs;  −2 ,     9 
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 iv    2𝑥2 + 7𝑥 + 5 2 = 0  ----------------① 
 

  ①×  2   →    2 2𝑥2 + 7 2𝑥 + 5 2 2 = 0   

   2𝑥2 + 7 2 𝑥 + 5 2 2 = 0     ( eL cWg;ig gphpf;f ) 

 2𝑥2 + 2 2 𝑥 + 5 2 𝑥 + 5 2 2 = 0 

   2𝑥 𝑥 +  2 + 5 2  𝑥 +  2 = 0 

    2𝑥 + 5 2   𝑥 +  2 = 0 
 

    2𝑥 + 5 2 = 0 my;yJ    𝑥 +  2 = 0 

  ∴  2𝑥 = −5 2  my;yJ 𝑥 = − 2 
 

      𝑥 =
−5 2

2
 

 

      𝑥 =
−5 2

 2 2
=

−5

 2
 

 

 %yq;fs;   
−5

 2
 ,     −  2 

 v  2𝑥2 − 𝑥 +
1

8
= 0   

 2𝑥2 − 𝑥 +
1

8
= 0  ,U GwKk; 8 My; ngUf;f 

           16𝑥2 − 8𝑥 + 1 = 0   ,ij fhuzpgLj;j  

    
1

16
 (16𝑥 − 4)(16𝑥 − 4)  = 0 

  
1

16
 × 4(4𝑥 − 1) 4(4𝑥 − 1) = 0 

        (4𝑥 − 1)(4𝑥 − 1)  = 0    %yq;fs; rkk;  
              (4𝑥 − 1)2 = 0 
            ∴   4𝑥 − 1 = 0 
                   4𝑥 = 1 

                    𝑥 =
1

4
 

  %yq;fs;;    
1

4
        ,      

1

4
      

2  nfhLf;fg;gl;lJ  
n2−n

2
= 15 

  
            n2 − n = 15 × 2 
            n2 − n = 30 
        n2 − n − 30 = 0  ,ij fhuzpgLj;j 
     (𝑛 + 5)(𝑛 − 6)   = 0     
        (𝑛 + 5) = 0 my;yJ  (𝑛 − 6) = 0 
       ∴  𝑛 = −5  my;yJ 𝑛 = 6 
 %yq;fs;  −5 ,     6 
mzpfspd; vz;zpf;if vd;gJ vg;NghJk; kpifahFk; vdNt  
 gq;Nfw;Fk; mzpfspd; vz;zpf;if  = 6    
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   STD-10                                      LN-3                                                                 EX-3.11 

                ,Ugbr;rkd;ghl;bd; jPh;T fhzy; 
         th;f;f G+h;j;jp Kiw    kw;Wk;      #j;jpu Kiw 

1 i  9𝑥2 − 12𝑥 + 4 = 0  -------------① 
 

①÷ 9 →      𝑥2 −
12

9
𝑥 +

4

9
= 0   

 

             𝑥2 −
12

9
𝑥 = −

4

9
   

 

        𝑥2 −
12

9
𝑥 + .

6

9
/

2
= −

4

9
+ .

6

9
/

2
   

 

            .𝑥 −
2×3

3×3
/

2
= −

4

9
+ .

2×3

3×3
/

2
 

 

             .𝑥 −
2

3
/

2
= −

4

9
+ .

2

3
/

2
 

             .𝑥 −
2

3
/

2
= −

4

9
+

4

9
 

 

        .𝑥 −
2

3
/ .𝑥 −

2

3
/ = 0 

      𝑥 =
2

3
   kw;Wk;  𝑥 =

2

3
 

 

jPh;Tfs;  
2

3
       ,

2

3
 

 ii  
5𝑥+7

𝑥−1
= 3𝑥 + 2 

 
      5𝑥 + 7 = (3𝑥 + 2) × (𝑥 − 1) 
      5𝑥 + 7 = 3𝑥 × 𝑥 + 3𝑥 × (−1) + 2 × 𝑥 + 2 × (−1) 
      5𝑥 + 7 = 3𝑥2 − 3𝑥 + 2𝑥 − 2 
          0 = 3𝑥2 − 3𝑥 + 2𝑥 − 2 − 5𝑥 − 7     
          0 = 3𝑥2 − 6𝑥 − 9 
 3𝑥2 − 6𝑥 − 9 = 0  ----------------------① 
 
 ① ÷ 3 →  𝑥2 − 2𝑥 − 3 = 0  
               𝑥2 − 2𝑥 = 3 
            𝑥2 − 2𝑥 + 1 = 3 + 1 
              (𝑥 − 1)2  = 4             
          (𝑥 − 1)(𝑥 − 1) = 4 
               (𝑥 − 1) = ±2  
 
         𝑥 − 1 = +2   vdpy;  𝑥 = +2 + 1 = 3   
         𝑥 − 1 = −2   vdpy;  𝑥 = −2 + 1 = −1  
     
jPh;Tfs;    −1   ,   3 
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2 i  2𝑥2 − 5𝑥 + 2 = 0   
 𝑎 = 2        𝑏 = −5          𝑐 = 2 

  𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0  d; jPh;Tfs;  𝑥 =
−𝑏± 𝑏2−4𝑎𝑐

2𝑎
 

            

                           𝑥 =
−(−5)± (−5)2−4×2×2

2×2
 

 

                           𝑥 =
5± 25−16

4
 =

5± 9

4
 =

5±3

4
 

 

   𝑥 =
5+3

4
=

8

4
= 2  >       𝑥 =

5−3

4
=

2

4
=

1

2
 

 jPh;Tfs;  𝑥 = 2  >   𝑥 =
1

2
 

2 ii    2 𝑓2 − 6 𝑓 + 3  2 = 0    

 𝑎 =  2        𝑏 = −6          𝑐 = 3 2 

  𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0  d; jPh;Tfs;  𝑥 =
−𝑏± 𝑏2−4𝑎𝑐

2𝑎
 

            

                           𝑥 =
−(−6)± (−6)2−4× 2×3 2

2× 2
 

 

                           𝑥 =
6± 36−4×3×2

2 2
 

 

                           𝑥 =
6± 36−24

2 2
 

 

                           𝑥 =
6± 12

2 2
 =

6± 4×3

2 2
                            

 

                           𝑥 =
2×3±2 3

2 2
  

 

                           𝑥 =
3± 3

 2
 

 

            𝑥 =
3+ 3

 2
  >   𝑥 =

3− 3

 2
  

 

jPh;Tfs;  𝑥 =
3+ 3

 2
  >   𝑥 =

3− 3

 2
 

2 iii   3𝑦2 − 20𝑦 − 23 = 0   
 𝑎 = 3        𝑏 = −20          𝑐 = −23 

  𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0  d; jPh;Tfs;  𝑥 =
−𝑏± 𝑏2−4𝑎𝑐

2𝑎
 

            

                           𝑥 =
−(−20)± (−20)2−4×3×(−23)

2×3
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                           𝑥 =
20± 400+276

6
 

 

                           𝑥 =
20± 676

6
 

 

                           𝑥 =
20±26

6
 

 

   𝑥 =
20+26

6
=

46

6
=

23

3
  >   𝑥 =

20−26

6
=

−6

6
= −1 

 

 jPh;Tfs;  𝑥 =
23

3
  >   𝑥 = −1 

2 iv    36𝑦2 − 12𝑎𝑦 + (𝑎2 − 𝑏2) = 0   
 
 𝑎 = 36        𝑏 = −12𝑎          𝑐 = (𝑎2 − 𝑏2) 

  𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0  d; jPh;Tfs;  𝑥 =
−𝑏± 𝑏2−4𝑎𝑐

2𝑎
 

            

                           𝑥 =
−(−12𝑎)± (−12𝑎)2−4×36×(𝑎2−𝑏2)

2×36
 

 

                           𝑥 =
12𝑎± 144𝑎2−144×(𝑎2−𝑏2)

72
 

 

                           𝑥 =
12𝑎± 144𝑎2−144 𝑎2+144 𝑏2

72
 

 

                           𝑥 =
12𝑎± 144 𝑏2

72
 

 

                           𝑥 =
12𝑎±12𝑏

6×12
 

 

                           𝑥 =
𝑎±𝑏

6
 

   𝑥 =
𝑎+𝑏

6
  >   𝑥 =

𝑎−𝑏

6
 

 

 jPh;Tfs;  𝑥 =
𝑎+𝑏

6
  >   𝑥 =

𝑎−𝑏

6
 

3   𝑑 = 𝑡2 − 0.75 𝑡 
 𝑑 = 11.25 mb vdpy;  𝑡2 − 0.75 𝑡 = 11.25 
             𝑡2 − 0.75 𝑡 − 11.25 = 0 
             (𝑡 − 3.75)( 𝑡 + 3 )  = 0 
 
             (𝑡 − 3.75) = 0   my;yJ ( 𝑡 + 3 ) = 0 
                    𝑡 = 3.75             𝑡 = −3 
 𝑡 = −3 vd;gJ nghUe;jhJ vdNt 𝑡 = 3.75  tpehbfs;  
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 STD-10                                                     LN-3                                                     EX-3.12 
           ,Ugbr;rkd;ghLfs; rhh;e;j fzf;FfSf;F jPh;TfhZjy; 

1 Xh; vz; 𝑥 vd;f  

mjd; jiyfPop 
1

𝑥
 vd;f 

 

 nfhLf;fg;gl;lJ 𝑥 −
1

𝑥
=

24

5
 

 

              
𝑥2−1

𝑥
 =

24

5
 

 
        (𝑥2 − 1) × 5 = 24𝑥 
            5𝑥2 − 5 = 24𝑥 
       5𝑥2 − 24𝑥 − 5 = 0   ,ij fhuzpgLj;j 

  
1

5
 (5𝑥 − 25)(5𝑥 + 1)  = 0 

 
1

5
 × 5(𝑥 − 5)(5𝑥 + 1)  = 0 

      (𝑥 − 5)(5𝑥 + 1) = 0 
 
   (𝑥 − 5) = 0 my;yJ  (5𝑥 + 1) = 0 

  ∴  𝑥 = 5                𝑥 =  
−1

5
 

 me;j vz;fs;;  5 ,     
−1

5
 

2 G+q;fhtpd; gug;gsT = ePsk;× mfyk;  = 16 × 12 r.kP 
 
ghijAld; Nrh;j;J G+q;fhtpd; 
       gug;gsT =(16 + 2𝑤) × (12 + 2𝑤) = 285 r.kP 
 
                (16 + 2𝑤) × (12 + 2𝑤) = 285 
                                      192 + 32𝑤 + 24𝑤 + 4𝑤2 = 285 
                                       4𝑤2 + 56𝑤 + 192 − 285 = 0 
                                                      4𝑤2 + 56𝑤 − 93 = 0    ,ij fhuzpgLj;j 
 

                                          
1

4
 (4𝑤 + 62)(4𝑤 − 6)  = 0 

             
1

4
 × 2(2𝑤 + 31)2(2𝑤 − 3)  = 0 

                  (2𝑤 + 31)(2𝑤 − 3)  = 0 
 
              (2𝑤 + 31) = 0 my;yJ  (2𝑤 − 3) = 0 
                   2𝑤 = −31           2𝑤 = 3 
 

                 ∴  𝑤 = −
31

2
                               𝑤 =

3

2
= 1.5 

𝑤 = −
31

2
  vd;gJ nghUe;jhJ vdNt eilghijapd; mfyk; 𝑤 = 1.5 kP 
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3 NgUe;J fle;j njhiyT = 90 fp.kP  
NgUe;jpd; cz;ikahd Ntfk; =  𝑠 fp.kP ∕ kzp vd;f 
mjpfhpf;fg;gl;l gpd;dh;   Ntfk; = 𝑠 + 15 fp.kP ∕ kzp  
  

 Ntfk; =  

 

 Neuk; =   

 

 Neuk; =
90

𝑠
  

 Ntfk; 15 fp.kP∕kzp mjpfhpf;fg;gl;l gpd;dh; Neuk; =
90

𝑠+15
  

 

nfhLf;fg;gl;lJ  
90

𝑠
−

90

𝑠+15
=

1

2
 kzp 

 

         90 × .
1

𝑠
−

1

𝑠+15
/ =

1

2
 

 
 

         90 × .
𝑠+15−𝑠

𝑠×(𝑠+15)
/ =

1

2
 

 

       90 × 2 × .
15

𝑠2+15𝑠
/ = 1 

 
           90 × 2 × 15 = 𝑠2 + 15𝑠 
                2700 = 𝑠2 + 15𝑠 
                   0 = 𝑠2 + 15𝑠 − 2700 
        𝑠2 + 15𝑠 − 2700 = 0    ,ij fhuzpgLj;j 
    (𝑠 + 60)(𝑠 − 45) = 0 
 
   (𝑠 + 60) = 0    my;yJ  (𝑠 − 45) = 0 
    ∴  𝑠 = −60                𝑠 = 45 
       
Ntfk; vd;gJ vg;NghJk; kpif vdNt 𝑠 = −60   vd;gJ nghUe;jhJ  
 
 ∴ NgUe;jpd; cz;ikahd Ntfk; =  45 fp.kP ∕ kzp 
 

4 ngz;zpd; jw;Nghja taJ 𝑥 vd;f 
mtsJ rNfhjupapd jw;Nghja taJ 𝑦  vd;f 
 
nfhLf;fg;gl;lJ  
  𝑥 = 2𝑦  kw;Wk; 
 5 Mz;LfSf;F gpd; (𝑥 + 5)(𝑦 + 5) = 375 
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 𝑥 = 2𝑦 vdNt     (2𝑦 + 5)(𝑦 + 5) = 375 
             2𝑦2 + 10𝑦 + 5𝑦 + 25 = 375 
             2𝑦2 + 15𝑦 + 25 − 375 = 0 
                 2𝑦2 + 15𝑦 − 350 = 0  ,ij fhuzpgLj;j 

                              
1

2
 (2𝑦 − 20)(2𝑦 + 35)  = 0 

 

            
1

2
 × 2(𝑦 − 10)(2𝑦 + 35)  = 0 

                (𝑦 − 10)(2𝑦 + 35)  = 0 
 
                 (𝑦 − 10) = 0 my;yJ  (2𝑦 + 35) = 0 
 
                  𝑦 = 10                 2𝑦 = −35 
 

                                                       𝑦 =
−35

2
= −17.5 

taJ vg;NghJk; kpifahFk; vd;jhy; 𝑦 = −17.5  vd;gJ nghUe;jhJ  
vdNt;     𝑦 = 10    
          𝑥 = 2𝑦 = 2 × 10 = 20 
 
ngz;zpd; jw;Nghja taJ 𝑥 = 20 
mtsJ rNfhjupapd jw;Nghja taJ    𝑦 = 10   
   

5 glj;jpy;  
tpl;lk; 𝑃𝑄 = 20 kP 
 𝐴 vd;gJ fk;gk; 
 
fl;Lg;ghl;bd;gb   𝐴𝑃 − 𝐴𝑄 = 4 kP  
       ∴ 𝐴𝑃 = 𝑥  vdpy; 𝐴𝑄 = 𝑥 − 4 kP 
 
; 𝑃𝑄MdJ tl;lj;jpd; tpl;lk; kw;Wk;; 𝐴 vd;gJ 
tl;lj;jpd; ghpjpapy; cs;sJ 
 
∴ ∆ 𝐴𝑃𝑄 miutl;lj;jpy; mikfpwJ vdNt ,J Xh; 
nrq;NfhzKf;Nfhzk; MFk;   
 ∴ gpjhfu]; Njw;wj;jpd;gb 𝐴𝑃2 + 𝐴𝑄2 = 𝑃𝑄2 
 
          𝑥2 + (𝑥 − 4)2 = 202 
      𝑥2 + 𝑥2 − 8𝑥 + 16 = 400 
    2𝑥2 − 8𝑥 + 16 − 400 = 0 
        2𝑥2 − 8𝑥 − 384 = 0     ,ij ,UGwKk; 2 My; tFf;f 
 
         𝑥2 − 4𝑥 − 192 = 0     ,ij fhuzpgLj;j 
       (𝑥 − 16)(𝑥 + 12)  = 0 
 
        (𝑥 − 16) = 0 my;yJ  (𝑥 + 12) = 0 
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          𝑥 = 16                𝑥 = −12 
njhiyT vd;gJ vg;NghJk; kpif vdNt 𝑥 = −12 vd;gJ nghUe;jhJ  
 
                       ∴  𝑥 = 16  
    𝐴𝑃 = 𝑥 = 16   
   ; 𝐴𝑄 = 𝑥 − 4 = 16 − 4 = 12  
fk;gj;ij ,U fjTfspypUe;J 16 kP > 12 kP vd;W cs;sthW nghUj;j ,aYk; 
 

6 nkhj;jk; $l;lj;jpy; cs;s NjdPf;fs; = 2𝑥2 
 

 2𝑥2 ,jd; ghjpapd; th;f;f%yk; =  
2𝑥2

2
= 𝑥 

$l;lj;jpy; cs;s 
8

9 
  gq;F NjdPf;fs; = 2𝑥2 ×

8

9 
=

16𝑥2

9
 

kPjk; cs;sit  = 2 

 ∴ fl;Lg;ghl;bd;gb   2𝑥2 − 𝑥 −
16𝑥2

9
= 2  ,ij ,UGwKk; 9 <y; ngUf;f 

 
              18𝑥2 − 9𝑥 − 16𝑥2 = 18 
                 2𝑥2 − 9𝑥 − 18 = 0   ,ij fhuzpgLj;j 
 

                     
1

2
 (2𝑥 + 3)(2𝑥 − 12)  = 0 

 

           
1

2
 × (2𝑥 + 3)2(𝑥 − 6)  = 0 

               (2𝑥 + 3) (𝑥 − 6)  = 0 
 
          (2𝑥 + 3) = 0   my;yJ  (𝑥 − 6) = 0 
 
           2𝑥 = −3                 𝑥 = 6 
 

           𝑥 = −
3

2
 

 
vz;zpf;if vd;gJ vg;NghJk; kpifahFk;  vdNt 𝑥 = 6 vd;gNj nghUe;Jk;  
 
 ∴ nkhj;jk; $l;lj;jpy; cs;s NjdPf;fs; = 2𝑥2 = 2 × 62 = 2 × 36 = 72 

7 4  ghlfh;fs; cs;s muq;F 𝐴    
9  ghlfh;fs; cs;s muq;F 𝐵 vd;f  
𝑃 vd;w egh; epw;fNtz;ba ,lk; muq;F 𝐴  tpypUe;J  
                        𝑥 kP njhiytpy;; vd;f 
  𝐴𝐵 = 70 kP                                              

xyp msTfspd; tpfpjk; =
4

9
 

egUf;Fk; ,U muq;FfSf;Fk; ,ilg;gl;l njhiyTfs;  𝑥 kP > (70 − 𝑥)kP 

,tw;wpd; th;f;fj;jpd; tpfpjk; =
𝑥2

(70−𝑥)2
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∴ fl;Lg;ghl;bd;gb        
4

9
=

𝑥2

(70−𝑥)2
 

 
            (70 − 𝑥)2 × 4 = 𝑥2 × 9 
     ,702 − 140𝑥 + 𝑥2- × 4 = 9𝑥2 
    ,4900 − 140𝑥 + 𝑥2- × 4 = 9𝑥2 
      4𝑥2 − 560𝑥 + 19600  = 9𝑥2 
                      0 = 9𝑥2 − 4𝑥2 + 560𝑥 − 19600 
 
       5𝑥2 + 560𝑥 − 19600 = 0         ,ij 5 My; tFf;f 
         𝑥2 + 112 𝑥 − 3920 = 0      ,ij fhuzpgLj;j 
   
      (𝑥 + 140)(𝑥 − 28)  = 0 
 
        (𝑥 + 140) = 0  my;yJ  (𝑥 − 28) = 0 
 
         𝑥 = −140                 𝑥 = 28 
njhiyT vd;gJ vg;NghJk; kpif vdNt 𝑥 = −140 vd;gJ nghUe;jhJ  
 
                       ∴  𝑥 = 28  
 ∴ egh; epw;fNtz;ba ,lk; muq;F 𝐴  tpypUe;J  28 kP njhiytpy; MFk; 
                      muq;F 𝐵  ypUe;J  42 kP njhiytpy; MFk; 
     

8 rJu tbt epyj;jpd; gf;f msT = 10 kP  
 
kyh; Nkil mikf;f 1 r.kP f;F nryT = 3 &∕r.kP  
ruisg;ghij mikf;f 1 r.kP f;F nryT = 4 &∕r.kP          kyh; Nkil 
 
nkhj;j nryT = 364 &                                 
    
rJu tbt epyj;jpd; gug;gsT = 10 × 10 = 100 r.kP 
 
rJu tbt kyh; Nkilapd; gf;f msT = 𝑥 kP vd;f 
 
∴ rJu tbt kyh; Nkilapd; gug;gsT = 𝑥 × 𝑥 = 𝑥2  r.kP 
 
∴ ruisg;ghijapd; gug;gsT = rJu tbt epyj;jpd; gug;gsT − rJu tbt     
                                     kyh; Nkilapd; gug;gsT 
                       = 100 − 𝑥2 r.kP 
 
∴ fl;Lg;ghl;bd;gb  3 × 𝑥2 + 4 × (100 − 𝑥2) = 364 
 
                     3𝑥2 + 400 − 4𝑥2  = 364 
 
                     −𝑥2 + 400 − 364 = 0 
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                               36   =  𝑥2 
                                 𝑥2 = 36 
                                 𝑥 = 6             
 
rJu tbt kyh; Nkilapd; gf;f msT = 𝑥 = 6 kP 
 

∴ ruisg;ghijapd; mfyk; =
10−6

2
=

4

2
= 2 kP 

 
9 Kjy; ngz;kzp tpw;w Kl;ilfspd; vz;zpf;if  𝑥  

Kjy; ngz;kzp xU  Kl;ilia tpw;w tpiy 𝑝  
Kjy; ngz;kzp Kl;ilfis tpw;w njhif = 𝑝𝑥 
 
,uz;lhtJ ngz;kzp tpw;w Kl;ilfspd; vz;zpf;if  𝑦  
,uz;lhtJ ngz;kzp xU  Kl;ilia tpw;w tpiy 𝑞    vd;f 
,uz;lhtJ ngz;kzp Kl;ilfis tpw;w njhif = 𝑞𝑦 
 
nkhj;j Kl;ilfspd; vz;zpf;if  𝑥 + 𝑦 = 100         ---------------------① 
 
,UtUk; Kl;ilfis tpw;w njhif rkk; vdNt 𝑝𝑥 = 𝑞𝑦  ----------------------② 
 
mth;fs; $wpagb vz;zpf;ifia  khw;wp tpw;wpUe;jhy;  
 

  𝑝𝑦 = 15            𝑞𝑥 = 6
2

3
=

18+2

3
=

20

3
 

 

   𝑝 =
15

𝑦
    kw;Wk;    𝑞 =

20

3𝑥
  vd ② y; gpujpapl 

 

     ② →     
15

𝑦
𝑥 =

20

3𝑥
𝑦   

 
           15𝑥 × 3𝑥 = 20𝑦 × 𝑦 
              45𝑥2 = 20𝑦2     ,ij 5 My; tFf;f 
               9𝑥2 = 4𝑦2 
 
①ypUe;J 𝑦 = 100 − 𝑥 vd gpujpapl 9𝑥2 = 4 × (100 − 𝑥)2 
                             9𝑥2 = 4 × (10000 − 200𝑥 + 𝑥2) 
                             9𝑥2 = 40000 − 800𝑥 + 4𝑥2 
           9𝑥2 − 4𝑥2 + 800𝑥 − 40000 = 0 
                5𝑥2 + 800𝑥 − 40000 = 0  ,ij 5 My; tFf;f  
                  𝑥2 + 160𝑥 − 8000 = 0  ,ij fhuzpgLj;j 
 
                  (𝑥 + 200)(𝑥 − 40)  = 0 
 
        (𝑥 + 200) = 0  my;yJ  (𝑥 − 40) = 0 
 
         𝑥 = −200                 𝑥 = 40 
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Kl;ilfspd; vz;zpf;if vd;gJ kpif vdNt 𝑥 = 40 MFk;  
 
  𝑥 = 40 vd ①y; gpujpapl 𝑦 = 100 − 𝑥 = 100 − 40 = 60 
 
   𝑥 = 40    𝑦 = 60 
 
Kjy; ngz;kzpaplk; ,Ue;j Kl;ilfspd; vz;zpf;if  𝑥 = 40  
 
,uz;lhtJ ngz;kzpaplk; ,Ue;j Kl;ilfspd; vz;zpf;if  𝑦 = 60  
 

10 𝑎 , 𝑏 , 𝑐 vd;gd nrq;Nfhz Kf;Nfhzj;jpd; gf;fq;fs; fh;zk; 𝑏 = 25 nr.kP vdpy;  
 
 Rw;wsT = 𝑎 +  𝑏 +  𝑐 = 56 nr.kP                      
;         𝑎 +  25 +  𝑐 = 56 
             𝑎 +  𝑐 = 56 − 25 
             𝑎 +  𝑐 = 31 
                 𝑐 = 31 − 𝑎 
 gpjhfu]; Njw;wj;jpd;gb      𝑎2 + c2 = b2 
                         𝑎2 + c2 = 252 
 
                         𝑎2 + c2 = 625 
 
                   𝑎2 + (31 − 𝑎)2 = 625 
 
              𝑎2 + 312 − 62𝑎 + 𝑎2  = 625 
 
                 2𝑎2 − 62𝑎 + 961 = 625 
 
            2𝑎2 − 62𝑎 + 961 − 625 = 0 
 
                 2𝑎2 − 62𝑎 + 336 = 0  ,ij 2 My; tFf;f  
 
                  𝑎2 − 31𝑎 + 168 = 0  ,ij fhuzpgLj;j 
                 (𝑎 − 24)(𝑎 − 7)  = 0 
 
        (𝑎 − 24) = 0  my;yJ  (𝑎 − 7) = 0 
             𝑎 = 24    kw;Wk;     𝑎 = 7  
 
 ,q;F ,it ,uz;L kjpg;GfSNk nghUe;Jk; 
 mjhtJ 𝑎 = 24 vd 𝑎 +  𝑐 = 31 y; gpujpapl 𝑐 = 31 − 24 = 7 
 
         𝑎 = 7 vd 𝑎 +  𝑐 = 31 y; gpujpapl 𝑐 = 31 − 7 = 24 
 
 ∴ nrq;Nfhz Kf;Nfhzj;jpd; gf;fq;fs; 25 nr.kP > 24 nr.kP > 7 nr.kP  
 ∴ rpwpa gf;fj;jpd; ePsk; 7 nr.kP 
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      STD-10                                       LN-3                                                                  EX-3.13 

              ,Ugbr;rkd;ghl;bd; %yq;fspd; jd;ik 

1 i  15𝑥2 + 11𝑥 + 2 = 0 
 
 𝑎 = 15      𝑏 = 11          𝑐 = 2 
 
 jd;ikfhl;b  ∆ = 𝑏2 − 4𝑎𝑐 
            ∆ = 112 − 4 × 15 × 2 = 121 − 120 = 1 > 0 
            ∆ > 0 vdNt rkd;ghl;bd; %yq;fs; nka; kw;Wk;  rkkpy;iy 
 

1 ii   𝑥2 − 𝑥 − 1 = 0 
 
 𝑎 = 1      𝑏 = −1          𝑐 = −1 
 
 jd;ikfhl;b  ∆ = 𝑏2 − 4𝑎𝑐 
            ∆ = (−1)2 − 4 × 1 × (−1) = 1 + 4 = 5 > 0 
            ∆ > 0 vdNt rkd;ghl;bd; %yq;fs; nka; kw;Wk;  rkkpy;iy 
 

1 iii     2𝑡2 − 3𝑡 + 3 2 = 0 
 

 𝑎 =  2      𝑏 = −3          𝑐 = 3 2 
 
 jd;ikfhl;b  ∆ = 𝑏2 − 4𝑎𝑐 

            ∆ = (−3)2 − 4 ×  2 × 3 2 = 9 − 12 × 2 = 9 − 24 = −15 < 0 
            ∆ < 0 vdNt rkd;ghl;bw;F nka; %yq;fs;;  ,y;iy 
 

1 iv   9𝑦2 − 6 2 𝑦 + 2 = 0 
 

 𝑎 = 9      𝑏 = −6 2          𝑐 = 2 
 
 jd;ikfhl;b  ∆ = 𝑏2 − 4𝑎𝑐 

            ∆ =  −6 2 
2

− 4 × 9 × 2 = 62 × 2 − 72 = 72 − 72 = 0 

            ∆ = 0 vdNt rkd;ghl;bd; %yq;fs; nka; kw;Wk;  rkk; 
 

1 v  9𝑎2𝑏2𝑥2 − 24𝑎𝑏𝑐𝑑𝑥 + 16𝑐2𝑑2 = 0            𝑎 ≠ 0   , 𝑏 ≠ 0 
 
 𝑎 = 9𝑎2𝑏2      𝑏 = −24𝑎𝑏𝑐𝑑          𝑐 = 16𝑐2𝑑2 
 
 jd;ikfhl;b  ∆ = 𝑏2 − 4𝑎𝑐 
 
            ∆ = (−24𝑎𝑏𝑐𝑑)2 − 4 × 9𝑎2𝑏2 × 16𝑐2𝑑2 
              = 576𝑎2𝑏2𝑐2𝑑2 − 576𝑎2𝑏2𝑐2𝑑2 = 0 
 
            ∆ = 0 vdNt rkd;ghl;bd; %yq;fs; nka; kw;Wk;  rkk; 
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2 i  (5𝑘 − 6)𝑥2 + 2𝑘𝑥 + 1 = 0   
 𝑎 = 5𝑘 − 6      𝑏 = 2𝑘         𝑐 = 1 
 %yq;fs; nka; kw;Wk;  rkk; vd;gjhy; ∆ = 𝑏2 − 4𝑎𝑐 = 0 
       
                      (2𝑘)2 − 4 × (5𝑘 − 6) × 1 = 0 
                        4𝑘2 − 20𝑘 + 24 = 0 ,ij 4 My; tFf;f 
                           𝑘2 − 5𝑘 + 6 = 0     ,ij fhuzpgLj;j  
                         (𝑘 − 2)(𝑘 − 3) = 0 
 
                 (𝑘 − 2) = 0   my;yJ (𝑘 − 3) = 0 
                      𝑘 = 2              𝑘 = 3 
 
                        ∴ 𝑘 = 2     ,   3 

2 ii   𝑘𝑥2 + (6𝑘 + 2)𝑥 + 16 = 0   
 
 𝑎 = 𝑘      𝑏 = 6𝑘 + 2         𝑐 = 16 
 %yq;fs; nka; kw;Wk;  rkk; vd;gjhy; ∆ = 𝑏2 − 4𝑎𝑐 = 0 
       
                      (6𝑘 + 2)2 − 4 × 𝑘 × 16 = 0 
                      36𝑘2 + 24𝑘 + 4 − 64𝑘 = 0  
                           36𝑘2 − 40𝑘 + 4 = 0  ,ij 4 My; tFf;f  
                            9𝑘2 − 10𝑘 + 1 = 0  ,ij fhuzpgLj;j  

                         
1

9
(9𝑘 − 9)(9𝑘 − 1) = 0 

                       
1

9
× 9(𝑘 − 1)(9𝑘 − 1) = 0 

                           (𝑘 − 1)(9𝑘 − 1) = 0 
 
                 (𝑘 − 1) = 0   my;yJ (9𝑘 − 1) = 0 

                      𝑘 = 1              𝑘 =
1

9
 

                       ∴ 𝑘 = 1     ,   
1

9
  

3    (𝑎 − 𝑏)𝑥2 + (𝑏 − 𝑐)𝑥 + 𝑐 − 𝑎 = 0   
 
 𝐴 = 𝑎 − 𝑏      𝐵 = (𝑏 − 𝑐)         𝐶 = 𝑐 − 𝑎 
 %yq;fs; nka; kw;Wk;  rkk; vd;gjhy; ∆ = 𝐵2 − 4𝐴𝐶 = 0 
       
                 (𝑏 − 𝑐)2 − 4 × (𝑎 − 𝑏) × (𝑐 − 𝑎) = 0 
 
            𝑏2 − 2𝑏𝑐 + 𝑐2 − 4(𝑎𝑐 − 𝑎2 − 𝑏𝑐 + 𝑎𝑏)  = 0  
          𝑏2 − 2𝑏𝑐 + 𝑐2 − 4𝑎𝑐 + 4𝑎2 + 4𝑏𝑐 − 4𝑎𝑏)  = 0  
                4𝑎2 + 𝑏2 + 𝑐2 − 4𝑎𝑏 + 2𝑏𝑐 − 4𝑎𝑐 = 0  
 

        (𝑥 + 𝑦 + 𝑧)2 = 𝑥2 + 𝑦2 + 𝑧2 + 2𝑥𝑦 + 2𝑦𝑧 + 2𝑧𝑥  
 
  ,q;F 𝑥 = 2𝑎    , 𝑦 = −𝑏       ,     𝑧 = −𝑐 vdf; nfhz;lhy; 
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                               (2𝑎 − 𝑏 − 𝑐)2 = 0   
                            ∴    2𝑎 − 𝑏 − 𝑐 = 0 
                                       2𝑎 = 𝑏 + 𝑐 

                                        𝑎 =
𝑏+𝑐

2
 vd fpilg;gjhy;  

 𝑏  , 𝑎  , 𝑐  Mfpait $l;Lj;njhlh; thpirapy; cs;sd 
4     (𝑎 − 𝑏)𝑥2 − 6(𝑎 + 𝑏)𝑥 − 9(𝑎 − 𝑏) = 0  : 𝑎 , 𝑏  vd;gd nka;naz;fs;  

 
 𝐴 = 𝑎 − 𝑏      𝐵 = −6(𝑎 + 𝑏)         𝐶 = −9(𝑎 − 𝑏) 
 %yq;fsid; jd;ikfhl;b  ∆ = 𝐵2 − 4𝐴𝐶       

                        =  −6(𝑎 + 𝑏) 
2

− 4 × (𝑎 − 𝑏) × (−9(𝑎 − 𝑏)) 
 
                        = 36(𝑎 + 𝑏)2 + 36(𝑎 − 𝑏)2  
                       = 36[ (𝑎 + 𝑏)2 + (𝑎 − 𝑏)2  ] 
                       = 36[ 𝑎2 + 2𝑎𝑏 + 𝑏2 + 𝑎2 − 2𝑎𝑏 + 𝑏2  ] 
                       = 36[2 𝑎2 + 2𝑏2  ] 
                       = 36[ 2(𝑎2 + 𝑏2)  ] 
                       = 72  (𝑎2 + 𝑏2)   
,q;F 𝑎 , 𝑏  vd;gd nka;naz;fs; vd;gjhy;  
 
          = 72  (𝑎2 + 𝑏2)     > 0   
    ∴  %yq;fs; nka; kw;Wk;  rkky;y 

5     (𝑐2 − 𝑎𝑏)𝑥2 − 2(𝑎2 − 𝑏𝑐)𝑥 + 𝑏2 − 𝑎𝑐 = 0   
  
 𝐴 = (𝑐2 − 𝑎𝑏)     𝐵 = −2(𝑎2 − 𝑏𝑐)         𝐶 = 𝑏2 − 𝑎𝑐 
 %yq;fs; nka; kw;Wk;  rkk; vd;gjhy; ∆ = 𝐵2 − 4𝐴𝐶 = 0 
       

          −2(𝑎2 − 𝑏𝑐) 
2

− 4 × (𝑐2 − 𝑎𝑏) × (𝑏2 − 𝑎𝑐)  = 0 
 
  4(𝑎4 − 2𝑎2𝑏𝑐 + 𝑏2𝑐2) − 4 ( 𝑐2𝑏2 − 𝑎𝑐3 − 𝑎𝑏3 + 𝑎2 𝑏𝑐) = 0  
                                            ,ij 4 My; tFf;f 
 
    (𝑎4 − 2𝑎2𝑏𝑐 + 𝑏2𝑐2) −  ( 𝑐2𝑏2 − 𝑎𝑐3 − 𝑎𝑏3 + 𝑎2 𝑏𝑐) = 0 
      
        𝑎4 − 2𝑎2𝑏𝑐 + 𝑏2𝑐2 − 𝑐2𝑏2 + 𝑎𝑐3 + 𝑎𝑏3 − 𝑎2 𝑏𝑐 = 0 
 
                          𝑎4 − 3𝑎2𝑏𝑐+𝑎𝑏3 + 𝑎𝑐3 = 0 
 
                          𝑎(𝑎3 − 3𝑎𝑏𝑐+𝑏3 + 𝑐3)  = 0 
 
              𝑎(𝑎3+𝑏3 + 𝑐3 − 3𝑎𝑏𝑐) = 0 
 
                 𝑎 = 0   my;yJ   𝑎3+𝑏3 + 𝑐3 − 3𝑎𝑏𝑐 = 0 
                                       𝑎3+𝑏3 + 𝑐3 = 3𝑎𝑏𝑐  
 𝑎 = 0   my;yJ   𝑎3+𝑏3 + 𝑐3 = 3𝑎𝑏𝑐  vd ep&gpf;fg;gl;lJ 
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         STD-10                                                   LN-3                                                 EX-3.14 

      ,Ugbr;rkd;ghl;bd; %yq;fSf;Fk; nfOf;fSf;Fk; cs;s njhlh;G 

1 i  
𝛼

3𝛽
+

𝛽

3𝛼
=

3𝛼2+3𝛽2

9𝛼𝛽
=

3(𝛼2+𝛽2)

9𝛼𝛽
=

𝛼2+𝛽2

3𝛼𝛽
=

(𝛼+𝛽)2−2𝛼𝛽

3𝛼𝛽
 

1 ii  

  
1

𝛼2𝛽
+

1

𝛽2𝛼
=

1

𝛼𝛽
.

1

𝛼
+

1

𝛽
/ =

1

𝛼𝛽
.

𝛽+𝛼

𝛼𝛽
/ =

𝛼+𝛽

(𝛼𝛽 )2
 

1 iii  
 (3𝛼 − 1)(3𝛽 − 1) = 9𝛼𝛽 − 3𝛼 − 3𝛽 + 1 = 9𝛼𝛽 − 3(𝛼 + 𝛽) + 1 

1 iv  

 
𝛼+3

𝛽
+

𝛽+3

𝛼
=

(𝛼+3)𝛼+(𝛽+3)𝛽

𝛼𝛽
=

𝛼2+3𝛼+𝛽2+3𝛽

𝛼𝛽
=

𝛼2+𝛽2+3𝛼+3𝛽

𝛼𝛽
  =

𝛼2+𝛽2+3(𝛼+𝛽)

𝛼𝛽
 

 

         =
(𝛼+𝛽)2−2𝛼𝛽 +3(𝛼+𝛽)

𝛼𝛽
 

2 i  2𝑥2 − 7𝑥 + 5 = 0 d; %yq;fs; 𝛼    ,   𝛽 
 𝑎 = 2    , 𝑏 = −7     ,   𝑐 = 5 
 

 ∴ 𝛼 + 𝛽 =
−𝑏

𝑎
=

−(−7)

2
=

7

2
 

 

  𝛼𝛽 =
𝑐

𝑎
=

5

2
 

 

 𝛼 + 𝛽 =
7

2
  kw;Wk;  𝛼𝛽 =

5

2
 vd gpujpapl 

 

 
1

𝛼
+

1

𝛽
=

𝛽+𝛼

𝛼𝛽
=

7

2
5

2

=
7

2
×

2

5
=

7

5
 

2 ii  

 
𝛼

𝛽
+

𝛽

𝛼
=

𝛼2+𝛽2

𝛼𝛽
=

(𝛼+𝛽)2−2𝛼𝛽

𝛼𝛽
 

 

 𝛼 + 𝛽 =
7

2
  kw;Wk;  𝛼𝛽 =

5

2
 vd gpujpapl 

 

 
(𝛼+𝛽)2−2𝛼𝛽

𝛼𝛽
 =

.
7

2
/

2
−2×

5

2
5

2

=
49

4
−5

5

2

 

 

         =
49−20

4
5

2

=
29

4
5

2

=
29

4
×

2

5
=

29

2
×

1

5
=

29

10
 

2 iii  

 
𝛼+2

𝛽+2
+

𝛽+2

𝛼+2
=

(𝛼+2)(𝛼+2)+(𝛽+2)(𝛽+2)

(𝛼+2)(𝛽+2)
 

 

         =
𝛼2+2𝛼+2𝛼+4+𝛽2+2𝛽+2𝛽+4

𝛼𝛽 +2𝛼+2𝛽+4
 =

𝛼2+𝛽2+2𝛼+2𝛼+2𝛽+2𝛽+4+4

𝛼𝛽 +2𝛼+2𝛽+4
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          =
𝛼2+𝛽2+4𝛼+4𝛽+8

𝛼𝛽 +2𝛼+2𝛽+4
 =

𝛼2+𝛽2+4(𝛼+𝛽)+8

𝛼𝛽 +2(𝛼+𝛽)+4
           

 

         =
(𝛼+𝛽)2−2𝛼𝛽 +4(𝛼+𝛽)+8

𝛼𝛽 +2(𝛼+𝛽)+4
  

 

𝛼 + 𝛽 =
7

2
  kw;Wk;  𝛼𝛽 =

5

2
 vd gpujpapl 

      

         =
.

7

2
/

2
−2×

5

2
+4.

7

2
/+8

5

2
+2.

7

2
/+4

 =
49

4
−5+2×7+8

5

2
+7+4

 =
49

4
−5+14+8

5

2
+7+4

           

    

         =
49

4
+17

5

2
+11

=
49+68

4
5+22

2

=
117

4
27

2

=
117

4
×

2

27
 

 
   

         =
117

2
×

1

27
=

117

54
=

13×9

9×6
 

  

 
𝛼+2

𝛽+2
+

𝛽+2

𝛼+2
=

13

6
 

3 i   𝑥2 + 6𝑥 − 4 = 0 d; %yq;fs; 𝛼    ,   𝛽 
 𝑎 = 1    , 𝑏 = 6     ,   𝑐 = −4 
 

 ∴ 𝛼 + 𝛽 =
−𝑏

𝑎
=

−6

1
= −6 

 

  𝛼𝛽 =
𝑐

𝑎
=

−4

1
= −4 

 
,Ugbr;rkd;ghl;bd; nghJ tbtk;  
 𝑥2 − (%yq;fspd; $Ljy; ) 𝑥 + %yq;fspd; ngUf;fl;gyd; = 0  
 
 𝛼2 kw;Wk; 𝛽2 I %yq;fshf nfhz;l rkd;ghL 
                    𝑥2 − (𝛼2 + 𝛽2)𝑥 + 𝛼2𝛽2 = 0  --------------① 
 𝛼2 + 𝛽2 = (𝛼 + 𝛽)2 − 2𝛼𝛽 
       = (−6)2 − 2 × (−4) = 36 + 8 = 44 
 
  𝛼2𝛽2 = 𝛼𝛽 × 𝛼𝛽 = −4 × (−4) = 16   vd ① y; gpujpapl 
 
  Njitahd rkd;ghL  𝑥2 − 44𝑥 + 16 = 0  

3 ii  
2

𝛼
  kw;Wk;  

2

𝛽
 I %yq;fshf nfhz;l rkd;ghL 

 
 ,Ugbr;rkd;ghl;bd; nghJ tbtk;  
 𝑥2 − (%.$) 𝑥 + %.ng.g = 0    vd;gjhy; 
 

          𝑥2 − .
2

𝛼
+

2

𝛽
/ 𝑥 +

2

𝛼
×

2

𝛽
= 0   
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            𝑥2 − .
2𝛽+2𝛼

𝛼𝛽
/ 𝑥 +

4

𝛼𝛽
= 0 

 

            𝑥2 − 2 .
𝛼+𝛽

𝛼𝛽
/ 𝑥 +

4

𝛼𝛽
= 0   --------------① 

 

  ∴ 𝛼 + 𝛽 = −6  kw;Wk;  𝛼𝛽 =
𝑐

𝑎
= −4 vd ① y; gpujpapl 

 

           𝑥2 − 2 .
−6

−4
/ 𝑥 +

4

−4
= 0    

 

             𝑥2 − 2 .
3

2
/ 𝑥 − 1 = 0 

 
Njitahd rkd;ghL  𝑥2 − 3𝑥 − 1 = 0 

3 iii 𝛼2𝛽 kw;Wk; 𝛽2𝛼 I %yq;fshf nfhz;l rkd;ghL 
 
             𝑥2 − (𝛼2𝛽 + 𝛽2𝛼)𝑥 + 𝛼2𝛽 × 𝛽2𝛼 = 0  --------------① 
 
 𝛼2𝛽 + 𝛽2𝛼 = 𝛼𝛽(𝛼 + 𝛽) = (−4) × (−6) = 24 
 
  𝛼2𝛽 × 𝛽2𝛼 = 𝛼3 × 𝛽3 = 𝛼𝛽 × 𝛼𝛽 × 𝛼𝛽 = −4 × (−4) × (−4) = −64                   
         vd ① y; gpujpapl 
 
  Njitahd rkd;ghL  𝑥2 − 24𝑥 − 64 = 0 

4   7𝑥2 + 𝑎𝑥 + 2 = 0 d; %yq;fs; 𝛼    ,   𝛽  kw;Wk; 𝛽 − 𝛼 =
−13

7
   vdpy; 𝑎 = ? 

 𝐴 = 7    , 𝐵 = 𝑎     ,   𝐶 = 2 

 ∴ 𝛼 + 𝛽 =
−𝐵

𝐴
=

−𝑎

7
 

 

  𝛼𝛽 =
𝐶

𝐴
=

2

7
 

NkYk; 𝛼 − 𝛽 = −(𝛽 − 𝛼) = −.
−13

7
/ =

13

7
 

 
       (𝛼 − 𝛽)2 = (𝛼 + 𝛽)2 − 4𝛼𝛽 

              .
13

7
/

2
= .

−𝑎

7
/

2
− 4 ×

2

7
 

 

                 
169

49
=

𝑎2

49
−

8

7
 

 

                
169

49
=

𝑎2

49
−

8×7

7×7
 

 

                
169

49
=

𝑎2

49
−

56

49
    ,UGwKk; 49 My; ngUf;f 

             169 = 𝑎2 − 56 
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   169 + 56 = 𝑎2 
                𝑎2 = 225 
                 𝑎 = ±15 
     𝑎 = 15     my;yJ  𝑎 = −15 

5   2𝑦2 − 𝑎𝑦 + 64 = 0 d; %yq;fs; 𝛼    ,   𝛽  kw;Wk; 𝛼 = 2𝛽   vdpy; 𝑎 = ? 
 
 𝐴 = 2    , 𝐵 = −𝑎     ,   𝐶 = 64 
 

 ∴ 𝛼 + 𝛽 =
−𝐵

𝐴
=

−(−𝑎)

2
=

𝑎

2
 ----------------① 

 

     𝛼𝛽 =
𝐶

𝐴
=

64

2
= 32   -----------------② 

 

  ①→       2𝛽 + 𝛽 =
𝑎

2
 

 

                          3𝛽 =
𝑎

2
 

                𝛽 =
𝑎

6
 

 
② →           𝛼𝛽 = 32 

    2𝛽 × 𝛽 = 32 
            𝛽2 = 16 
              𝛽 = ±4 

              
𝑎

6
= ±4 

             𝑎 = ±24 
6  

 
3𝑥2 + 𝑘𝑥 + 81 = 0 d; nka;naz; %yq;fs; 𝛼 , 𝛽 kw;Wk; 𝛼 = 𝛽2 vdpy; 𝑘 = ? 
 
 𝐴 = 3    , 𝐵 = 𝑘     ,   𝐶 = 81 
 

 ∴ 𝛼 + 𝛽 =
−𝐵

𝐴
=

−𝑘

3
 ----------------① 

 

     𝛼𝛽 =
𝐶

𝐴
=

81

3
= 27   -----------------② 

 
 ② →    𝛼𝛽 = 𝛽2𝛽 = 27 
                𝛽3 = 27 
                 𝛽 = 3    
 nfhLf;fg;gl;lJ    𝛼 = 𝛽2 = 32 = 9 

 ① →  9 + 3 =
−𝑘

3
 

                    12 =
−𝑘

3
 

                   36 = −𝑘 
           𝑘 = −36 
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  LN-3                                                 EX-3.16                                                         10 STD 

                          mzpfs; 

1  
 
 
 
 
 
i 
 
ii 
 
iii 

 

𝐴 =     

8 9 4

−1  7
 3

2

1 4 3

    
   3
  5
  0
    vd;w mzpapy;  

         6    8    −11 1     
 
cWg;Gfspd; vz;zpf;if = 4 × 4 = 16 
 
mzpapd; thpir = 4 × 4 
 

  𝑎₂₂  =   7 
 

 𝑎₂₃  =  
 3

2
 

 
 𝑎₂₄  =  5 
 
 𝑎₃₄  =  0 
 
  𝑎₄₃ =  −11 
 
 𝑎₄₄  =  1 

2  18 cWg;Gfis nfhz;l mzpapd; thpir  
 18 × 1> 1 × 18> 9 × 2> 2 × 9> 6 × 3 > 3 × 6 vd;wthW mikayhk; 
 
6 cWg;Gfis nfhz;l mzpapd; thpir  
 6 × 1> 1 × 6> 3 × 2> 2 × 3 vd;wthW mikayhk; 

3 i 
 3 × 3 thpir nfhz;l mzp 𝐴₃₃  =  

𝑎₁₁ 𝑎₁₂ 𝑎₁₃
𝑎₂₁ 𝑎₂₂ 𝑎₂₃
𝑎₃₁ 𝑎₃₂ 𝑎₃₃

  

 𝑎ij =  |𝑖 − 2𝑗| 

 𝑎11 =  |1 − 2 × 1| =  |1 − 2| =  |−1| = 1 
 𝑎12 =  |1 − 2 × 2| =  |1 − 4| =  |−3| = 3 
 𝑎13 =  |1 − 2 × 3| =  |1 − 6| =  |−5| = 5 
 𝑎21 =  |2 − 2 × 1| =  |2 − 2| =  |0|    = 0 
 𝑎22 =  |2 − 2 × 2| =  |2 − 4| =  |−2| = 2 
 𝑎23 =  |2 − 2 × 3| =  |2 − 6| =  |−4| = 4 
 𝑎31 =  |3 − 2 × 1| =  |3 − 2| =  |1|     = 1 
 𝑎32 =  |3 − 2 × 2| =  |3 − 4| =  |−1| = 1 
 𝑎33 =  |3 − 2 × 3| =  |3 − 6| =  |−3| = 3 
 

  ∴ 𝐴3×3  =  
1 3 5
0 2 4
1 1 3
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 ii 
3 × 3 thpir nfhz;l mzp 𝐴₃₃  =  

𝑎₁₁ 𝑎₁₂ 𝑎₁₃
𝑎₂₁ 𝑎₂₂ 𝑎₂₃
𝑎₃₁ 𝑎₃₂ 𝑎₃₃

  

 𝑎ij =
(𝑖+𝑗 )3

3
 

 

 𝑎11 =
(1+1)3

3
 =

23

3
=

8

3
 

 

 𝑎12 =
(1+2)3

3
=

33

3
=

27

3
= 9 

 

 𝑎13 =
(1+3)3

3
=

43

3
=

64

3
 

 

 𝑎21 =
(2+1)3

3
=

33

3
=

27

3
= 9 

 

 𝑎22 =
(2+2)3

3
=

43

3
=

64

3
 

 

 𝑎23 =
(2+3)3

3
=

53

3
=

125

3
 

 

 𝑎31 =
(3+1)3

3
=

43

3
=

64

3
 

 

 𝑎32 =
(3+2)3

3
=

53

3
=

125

3
 

 

 𝑎33 =
(3+3)3

3
=

63

3
=

216

3
= 72 

 

 𝐴₃₃ =

 

 
 

8

3
9

64

3

9
64

3

125

3
64

3

125

3
72

 

 
 
 

 
4  

 𝐴 =  
5 4 3
1 −7 9
3 8 2

  

 
 𝐴 d; epiu epuy; khw;W mzp 𝐴𝑇 
 

∴   𝐴𝑇 =  
5 1 3
4 −7 8
3 9 2
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5  

      𝐴 =  
   7 −3

− 5    2

   3 −5

  

 

 −𝐴 = − 
   7 −3

− 5    2

   3 −5

 =  
− 7    3

    5 −2

− 3    5

  

 
  −𝐴 d; epiu epuy; khw;W mzp (−𝐴)𝑇 
 

 ∴   (−𝐴)𝑇 =  − 7  5 − 3
    3 −2      5

  

 

6  

      𝐴 =   

     5   2 2

− 17 0.7
5

2

   8 3 1

  

 

    𝐴𝑇 =  

5 − 17 8
2 0.7 3

2
5

2
1
  

 

  (𝐴𝑇)T =  

     5 2 2

− 17 0.7
5

2

     8 3 1

 = 𝐴 

 

 ∴    (𝐴𝑇)T = A 
7  

i 
 𝑥, 𝑦 kw;Wk; 𝑧 d; kjpg;ig fhz;f 
 

 4
12 3

𝑥
3

2

5 = .
𝑦 𝑧
3 5

/ 

 ,U mzpfSk; rkk; vdNt xj;j cWg;Gfs; rkk; 
 𝑥 = 3 
  𝑦 = 12 
  𝑧 = 3 

 ii  𝑥, 𝑦 kw;Wk; 𝑧 d; kjpg;ig fhz;f 

  
𝑥 + 𝑦 2
5 + 𝑧 𝑥𝑦

 = .
6 2
5 8

/ 

 ,U mzpfSk; rkk; vdNt xj;j cWg;Gfs; rkk; 
 
 𝑥 + 𝑦 = 6   ---------------------① 
  5 + 𝑧 = 5      ------------------② 
  𝑥𝑦 = 8            ------------------③ 



                          K.Mohanavel   GBHSS- Idappadi  cell-9629349662 

171 
 

  
①→   𝑦 = 6 − 𝑥   vd ③ y; gpujpapl  
                              𝑥(6 − 𝑥) = 8        
                                                                             6𝑥 − 𝑥2 = 8      
                                                                  −𝑥2 + 6𝑥 − 8 = 0 
 
 (-1) My; ,UGwKk; ngUf;f    𝑥2 − 6𝑥 + 8 = 0 
                         fhuzpgLj;j (𝑥 − 2)(𝑥 − 4) = 0 
  𝑥 = 2 my;yJ  𝑥 = 4 vdNt 
  
  𝑥 = 2 vdpy; 𝑦 = 6 − 2 = 4 
 
 𝑥 = 4 vdpy; 𝑦 = 6 − 4 = 2 
    
②⟹  𝑧 = 5 − 5 = 0     
 
∴ 𝑥 = 2    , 𝑦 = 4   , 𝑧 = 0 
 𝑥 = 4    , 𝑦 = 2   , 𝑧 = 0 
 

 iii 
 

𝑥 + 𝑦 + 𝑧
𝑥 + 𝑧
𝑦 + 𝑧

  =   
9
5
7
   

 
,U mzpfSk; rkk; vdNt xj;j cWg;Gfs; rkk; 
 
 𝑥 + 𝑦 + 𝑧 = 9  ----------------------① 
 𝑥 + 𝑧 = 5        -----------------------② 
 𝑦 + 𝑧 = 7       -----------------------③ 
 
𝑥 + 𝑧 = 5 vd ①y; gpujpapl  𝑥 + 𝑧 + 𝑦 = 9   
                                                                   5 + 𝑦 = 9   
                                                                          𝑦 = 9 − 5 
                                                                          𝑦 = 4 
 
 𝑦 = 4 vd ③ y; gpujpapl  4 + 𝑧 = 7   
                                                               𝑧 = 7 − 4       
                                                               𝑧 = 3       
 
 𝑧 = 3 vd ② y; gpujpapl  𝑥 + 3 = 5             
                                                              𝑥 = 5 − 3                    
                                                              𝑥 = 2             
 𝑥 = 2  , 𝑦 = 4 , 𝑧 = 3       
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  LN-3                                           EX-3.17                                                                  10 STD 

 
 
1 

 
 
i 

mzpfspd; kPjhd nray;fs;  - mzpfspd; $Ljy; kw;Wk; fopj;jy;  
--------------------------------------------------------------------------------------------------------------------------                                    

 𝐴 =  
1     9
3    4
8 −3

     𝐵 =  
5 7
3 3
1 0

  

 
ehk; rhpghh;f;f Ntz;baJ 𝐴 + 𝐵 = 𝐵 + 𝐴 
 

 𝐴 + 𝐵 =  
1     9
3    4
8 −3

 +  
5 7
3 3
1 0

  =  
6    16
6   7
9 −3

  

 

 𝐵 + 𝐴 =  
5 7
3 3
1 0

 +  
1     9
3    4
8 −3

  =  
6    16
6   7
9 −3

  

 
      ∴  𝐴 + 𝐵 = 𝐵 + 𝐴 

 ii 
𝐴 =  

1     9
3    4
8 −3

      

 
ehk; rhpghh;f;f Ntz;baJ 𝐴 + (−𝐴) = (−𝐴) + 𝐴 = 0 
  

 𝐴 + (−𝐴) =  
1     9
3    4
8 −3

 +  
−1   − 9
−3  − 4
−8 +3

 =  
0     0
0    0
0    0

  

 

 (−𝐴) + 𝐴 =  
−1   − 9
−3  − 4
−8 +3

 +  
1     9
3    4
8 −3

 =  
0     0
0    0
0    0

  

 
  ∴  𝐴 + (−𝐴) = (−𝐴) + 𝐴 = 0 

2  
 𝐴 =  

4 3    1
2 3 −8
1 0 −4

        B=  
2 3    4
1 9    2

−7 1 −1
         𝐶 =  

8    3   4
1 −2   3
2    4 −1

  

 
ehk; rhpghh;f;f Ntz;baJ 𝐴 + (𝐵 + 𝐶) = (𝐴 + 𝐵) + 𝐶 
 

             𝐵 + 𝐶 =  
2 3    4
1 9    2

−7 1 −1
 +  

8    3   4
1 −2   3
2    4 −1

 =   
10 6   8
  2 7   5
−5 5 −2

  

 

 𝐴 + (𝐵 + 𝐶) =  
4 3    1
2 3 −8
1 0 −4

 +  
10 6   8
  2 7   5
−5 5 −2

 =  
14 9   9
  4 10 −3
−4 5 −6

 -------① 
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              𝐴 + 𝐵 =  
4 3    1
2 3 −8
1 0 −4

 +  
2 3    4
1 9    2

−7 1 −1
 =  

6 6 5
3 12 −6

−6 1 −5
  

 

 (𝐴 + 𝐵) + 𝐶 =  
6 6 5
3 12 −6

−6 1 −5
 +  

8    3   4
1 −2   3
2    4 −1

 =  
14 9   9
  4 10 −3
−4 5 −6

 ------② 

 
① kw;Wk; ②ypUe;J 𝐴 + (𝐵 + 𝐶) = (𝐴 + 𝐵) + 𝐶  
 

3   𝑋 + 𝑌 = .
7 0
3 5

/   ---------------------① 

  

 𝑋 − 𝑌 = .
3 0
0 4

/  ---------------------② 

 

①+②= 𝑋 + 𝑌 + 𝑋 − 𝑌 = .
7 0
3 5

/ + .
3 0
0 4

/ 

                                     

                                        2𝑋 = .
10 0
3 9

/ 

                                          𝑋 =
1

2
.

10 0
3 9

/ =  

10

2

0

2
3

2

9

2

  

                                         𝑋 = 4
5 0
3

2

9

2

5 

 

①−②= 𝑋 + 𝑌 − (𝑋 − 𝑌) =  .
7 0
3 5

/ − .
3 0
0 4

/ 

 

                                             2𝑌 = .
4 0
3 1

/ 

                                               𝑌 =
1

2
.

4 0
3 1

/ =  

4

2

0

2
3

2

1

2

                                                 

                                               𝑌 = 4
2 0
3

2

1

2

5 

4  
 
i 
 
 
 
 

𝐴 = .
0 4 9
8 3 7

/  𝐵 = .
7 3 8
1 4 9

/ 

 
 𝐵 − 5𝐴 = ? 
 

 𝐵 − 5𝐴 = .
7 3 8
1 4 9

/ − 5 .
0 4 9
8 3 7

/ 
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ii 

                = .
7 3 8
1 4 9

/ − .
0 20 45

40 15 35
/ 

 

  𝐵 − 5𝐴 = .
7 −17 −37

−39 −11 −26
/ 

   --------------------------------------------------------------------------------------------------------- 

 3𝐴 − 9𝐵 = 3 .
0 4 9
8 3 7

/ − 9 .
7 3 8
1 4 9

/ 

 

                  = .
0 12 27

24 9 21
/ − .

63 27 72
9 36 81

/ 

 

 3𝐴 − 9𝐵 = .
−63 −15 −45
15 −27 −60

/ 

 
5 i  𝑥, 𝑦  kw;Wk; 𝑧 fspd; kjpg;Gfis fhz;f 

 

  
𝑥 − 3 3𝑥 − 𝑧

𝑥 + 𝑦 + 7 𝑥 + 𝑦 + 𝑧
 = .

1 0
1 6

/ 

 
mzpfs; rkk; vdNt xj;j cWg;Gfs; rkk;  
 𝑥 − 3 = 1           -------------------------① 
 3𝑥 − 𝑧 = 0        --------------------------② 
 𝑥 + 𝑦 + 7 = 1    -------------------------③ 
 𝑥 + 𝑦 + 𝑧 = 6    --------------------------④ 
 
①→ 𝑥 − 3 = 1 
                   𝑥 = 1 + 3 = 4 
 
 𝑥 = 4 vd ② y; gpujpapl  3 × 4 − 𝑧 = 0         
                                                            12 − 𝑧 = 0 
                                                                       𝑧 = 12 
 
 𝑥 = 4 , 𝑧 = 12  vd ④ y; gpujpapl  4 + 𝑦 + 12 = 6     
                                                                                            𝑦 = 6 − 16 
                                                                                            𝑦 = −10 
 𝑥 = 4 , 𝑦 = −10 ,  𝑧 = 12   

 ii  (𝑥 y − z z + 3)+ (y 4 3) =  (4 8 16) 
 
 (𝑥 + 𝑦 y − z + 4 z + 3 + 3) =  (4 8 16) 
mzpfs; rkk; vdNt xj;j cWg;Gfs; rkk; 
 
 𝑥 + 𝑦 = 4             --------------------------① 
 y − z + 4 = 8     --------------------------② 
 z + 3 + 3 = 16  ---------------------------③ 
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③→    z + 3 + 3 = 16   
                     z + 6 = 16 
                            z = 16 − 6   
                            z = 10 
 z = 10 vd ② y; gpujpapl y − 10 + 4 = 8    
                          y − 6 = 8      
                             y = 8 + 6      
                             y = 14 
 
 y = 14  vd ① y; gpujpapl   𝑥 + 14 = 4 
                              𝑥 = 4 − 14 
                                                                           𝑥 = −10 
 𝑥 = −10 , 𝑦 = 14 ,  𝑧 = 10   
 

6   𝑥 .
    4   
−3  

/ + y .
−2
  3

/ = .
  4  
6

/ 

 

 .
  4𝑥
−3𝑥

 / +  
−2y 
  3y

 = .
  4  
6

/ 

 

  
       4𝑥 − 2𝑦     

−3𝑥 + 3𝑦
 = .

  4  
6

/ 

 
mzpfs; rkk; vdNt xj;j cWg;Gfs; rkk; 
 
  4𝑥 − 2𝑦   = 4   ------------------① 
 −3𝑥 + 3𝑦 = 6   -------------------② 
 
①÷2 + ②÷3  →       2𝑥 − 𝑦 = 2    
                                     −   𝑥 + 𝑦 = 2    
                                     -------------------------  
                                           𝑥 +  0 = 4 
                                     ------------------------- 
                                                    𝑥 = 4 
 𝑥 = 4 vd ① y; gpujpapl   4 × 4 − 2𝑦   = 4     
                                                                 16 − 2𝑦   = 4 
                                                                        −2𝑦   = 4 − 16 = −12 
 

                                                                              𝑦   =
−12

−2
      

 
                                                                              𝑦   = 6 
                         𝑥 = 4 ,      𝑦 = 6 
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7   𝑥 d; G+r;rpakw;w kjpg;ig fhz;f 
 

 𝑥 .
2𝑥 2
3 𝑥

/ + 2 .
8 5𝑥
4 4𝑥

/ = 2 .𝑥2 + 8 24      
10 6𝑥

/  

 

 .2𝑥2 2𝑥
3𝑥 𝑥2/ + .

16 10𝑥
8 8𝑥

/ = .2𝑥2 + 16  48   
20 12𝑥

/ 

 

  2𝑥2 + 16 12𝑥
3𝑥 + 8 𝑥2 + 8𝑥

 = .2𝑥2 + 16  48   
20 12𝑥

/ 

 
mzpfs; rkk; vdNt xj;j cWg;Gfs; rkk; 
                 12𝑥 = 48 
 

                     𝑥 =
48

12
 

 
                     𝑥 = 4 

8  𝑥 , 𝑦   Ij; jPh;f;f  
 

   
𝑥2

y2 + 2  
−2𝑥
−y

 = .
−5
8

/   

 

  
𝑥2

y2 +  
−4𝑥
−2y

 = .
−5
8

/ 

 

     
𝑥2 − 4𝑥
y2 − 2y

 = .
−5
8

/ 

 
mzpfs; rkk; vdNt xj;j cWg;Gfs; rkk; 
                              𝑥2 − 4𝑥 = −5 
                      𝑥2 − 4𝑥 + 5 = 0 
                 ( 𝑥 − 5 ) (𝑥 + 1)=0    ⟹  𝑥 = 5        𝑥 = −1                    
 
                              y2 − 2y = 8 
                      y2 − 2y − 8 = 0 
                 ( 𝑦 − 4 ) (𝑦 + 2)=0   ⟹   𝑦 = 4        𝑦 = −2       
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  LN-3                                             EX-3.18                                                            10 STD 

                mzpfspd; ngUf;fy; 

1 i  𝐴 d; thpir = 3 × 3 
 𝐵 d; thpir = 3 × 3 
        
       = 
 3 × 3            3 × 3 
 
 ngUf;fy; mzpapd; thpir 
 
 ∴ 𝐴𝐵 d; thpir = 3 × 3 

 ii 𝐴 d; thpir = 4 × 3 
𝐵 d; thpir = 3 × 2 
        
      = 
 4 × 3            3 × 2 
 
 ngUf;fy; mzpapd; thpir 
 
 ∴ 𝐴𝐵 d; thpir = 4 × 2 

 iii 𝐴 d; thpir = 4 × 2 
𝐵 d; thpir = 2 × 2 
        
       = 
 4 × 2            2 × 2 
 
 ngUf;fy; mzpapd; thpir 
 
 ∴ 𝐴𝐵 d; thpir = 4 × 2 

 iv 𝐴 d; thpir = 4 × 5 
𝐵 d; thpir = 5 × 1 
        
       = 
 4 × 5            5 × 1 
 
 ngUf;fy; mzpapd; thpir 
 
 ∴ 𝐴𝐵 d; thpir = 4 × 1 

 v 𝐴 d; thpir = 1 × 1 
𝐵 d; thpir = 1 × 3        
       = 
 1 × 1            1 × 3 
 
 ngUf;fy; mzpapd; thpir 
 
 ∴ 𝐴𝐵 d; thpir = 1 × 3 
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2  𝐴 d; thpir = 𝑝 × 𝑞 
𝐵 d; thpir = 𝑞 × 𝑟 
 
𝐴𝐵 d; thpiria fhz 
  
       = 
 𝑝 × 𝑞            𝑞 × 𝑟 
 
 ngUf;fy; mzpapd; thpir 
 
 ∴ 𝐴𝐵 d; thpir = 𝑝 × 𝑟 
 
𝐵𝐴 d; thpiria fhz 
 
       ≠   → ngUf;fy; mzp fhz ,ayhJ 
 𝑞 × 𝑟             𝑝 × 𝑞 
 
 ∴ 𝐵𝐴 mzp fhz ,ayhJ 
 

3  𝐴 d; thpir = 𝑎 ×  (𝑎 + 3) 
𝐵 d; thpir = 𝑏 ×   (17 − 𝑏) 
 
𝐴𝐵 mzp fhz ,aYk; vd;gjhy;  
          = 
 𝑎 × (𝑎 + 3)           𝑏 ×   (17 − 𝑏) 
 
⟹ 𝑎 + 3 =  𝑏 ---------------------------① 
 
𝐵𝐴 mzp fhz ,aYk; vd;gjhy;   
  
           = 
  𝑏 × (17 − 𝑏)        𝑎 ×   (𝑎 + 3) 
 
 ⟹ 17 − 𝑏 =  𝑎 ------------------------② 
 
 𝑏 = 𝑎 + 3 vd  ②y; gpujpapl ⟹ 17 − (𝑎 + 3)  =  𝑎                              
                                                                        17 − 𝑎 − 3 =  𝑎 
                                                                                 17 − 3 =  𝑎 + 𝑎 
                                                                                        14 = 2𝑎 
 

                                                                                           𝑎 =
14

2
= 7 

 𝑎 = 7 vd ①y; gpujpapl ⟹  7 + 3 =  𝑏 
                                                                  𝑏 = 10 
 
                                            𝑎 = 7 ,  𝑏 = 10 



                          K.Mohanavel   GBHSS- Idappadi  cell-9629349662 

179 
 

4   𝐴 = .
2 5
4 3

/     ,   𝐵 = .
1 −3
2   5

/ 

 
rhpghh;f;fNtz;baJ  𝐴𝐵 ≠  𝐵𝐴 
                                                                                

𝐴𝐵 = .
2 5
4 3

/ × .
1 −3
2   5

/ =

 

 
 
 
 

 

 
 
 
 

                                                                 

 

                                               =  
2 × 1 + 5 × 2 2 × (−3) + 5 × 5
4 × 1 + 3 × 2   4 × (−3) + 3 × 5

  

 

                                              = .
2 + 10 −6 + 25
4 + 6 −12 + 15

/    

 

                                      𝐴𝐵 = .
12 19
10 3

/ ---------------------------① 

 

 𝐵𝐴 = .
1 −3
2   5

/ × .
2 5
4 3

/ =

 

 
 
 
 

 

 
 
 
 

 

 

                                                 = .
1 × 2 + (−3) × 4 1 × 5 + (−3) × 3

2 × 2 + 5 × 4  2 × 5 + 5 × 3
/                                                  

 

                                                = .
2 − 12 5 − 9
4 + 20 10 + 15

/    

 

                                     𝐵𝐴   = .
−10 −4
24 25

/ ------------------------② 

 
    ①kw;Wk; ② ypUe;J    𝐴𝐵 ≠  𝐵𝐴 

5   𝐴 = .
1 3
5 −1

/  𝐵 = .
1 −1 2
3 5 2

/ 𝐶 = .
1 3 2

−4 1 3
/ 

 
 rhpghh;f;fNtz;baJ  𝐴(𝐵 + 𝐶) = 𝐴𝐵 + 𝐴𝐶 
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 𝐴(𝐵 + 𝐶) = .
1 3
5 −1

/ × 2.
1 −1 2
3 5 2

/ + .
1 3 2

−4 1 3
/3 

 

                    = .
1 3
5 −1

/ × .
1 + 1 −1 + 3 2 + 2
3 − 4 5 + 1 2 + 3

/ 

 

                    = .
1 3
5 −1

/ × .
2 2 4

−1 6 5
/ 

 

                    =

 

 
 
 
 

 

 
 
 
 

          

 

                    =  
1 × 2 + 3 × (−1) 1 × 2 + 3 × 6 1 × 4 + 3 × 5

5 × 2 + (−1) × (−1) 5 × 2 + (−1) × 6 5 × 4 + (−1) × 5
  

 

                     =  
2 + (−3) 2 + 18 4 + 15

10 + 1 10 + (−6) 20 + (−5)
  

 

 𝐴(𝐵 + 𝐶) = .
−1 20 19
11 4 15

/   ---------------------------① 

 

   𝐴𝐵 + 𝐴𝐶 = .
1 3
5 −1

/ × .
1 −1 2
3 5 2

/ + .
1 3
5 −1

/ × .
1 3 2

−4 1 3
/ 

 

                    =

 

 
 
 
 

 

 
 
 
 

 

                                                       +
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                     =  
1 × 1 + 3 × 3 1 × (−1) + 3 × 5 1 × 2 + 3 × 2

5 × 1 + (−1) × 3 5 × (−1) + (−1) × 5 5 × 2 + (−1) × 2
 +

                             

                        
1 × 1 + 3 × (−4) 1 × 3 + 3 × 1 1 × 2 + 3 × 3

5 × 1 + (−1) × (−4) 5 × 3 + (−1) × 1 5 × 2 + (−1) × 3
  

 

                       = .
1 + 9 −1 + 15 2 + 6
5 − 3 −5 − 5 10 − 2

/ + .
1 − 12 3 + 3 2 + 9
5 + 4 15 − 1 10 − 3

/ 

 

                      = .
10 14 8
2 −10 8

/ + .
−11 6 11

9 14 7
/ 

 

𝐴𝐵 + 𝐴𝐶 = .
−1 20 19
11 4 15

/  ------------------------② 

 
     ①kw;Wk; ② ypUe;J    𝐴(𝐵 + 𝐶) = 𝐴𝐵 + 𝐴𝐶 
 

6  𝐴 = .
1 2
3 1

/  𝐵 = .
1 −2

−3 1
/   

epUgpf;fNtz;baJ  𝐴𝐵 =  𝐵𝐴 
 

   𝐴𝐵 = .
1 2
3 1

/ × .
1 −2

−3 1
/ 

 

        =

 

 
 
 
 

 

 
 
 
 

 

              

          =  
1 × 1 + 2 × (−3) 1 × (−2) + 2 × 1

3 × 1 + 1 × (−3) 3 × (−2) + 1 × 1
  

 

          =  
1 + (−6) −2 + 2
3 + (−3) −6 + 1

  

 

    𝐴𝐵 = .
−5 0
0 −5

/    ---------------------------① 

 

 𝐵𝐴        = .
1 −2

−3 1
/ × .

1 2
3 1

/ 
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             =

 

 
 
 
 

 

 
 
 
 

 

              

              = .
1 × 1 + (−2) × 3 1 × 2 + (−2) × 1
−3 × 1 + 1 × 3 −3 × 2 + 1 × 1

/ 

 

            = .
1 + (−6) 2 − 2
−3 + 3 −6 + 1

/ 

 

  𝐵𝐴 = .
−5 0
0 −5

/   ------------------------② 

 
 ①kw;Wk; ② ypUe;J    𝐴𝐵 =  𝐵𝐴 

7  
 
 
i 

𝐴 = .
1 2
1 3

/  𝐵 = .
4 0
1 5

/  𝐶 = .
2 0
1 2

/   

 
epUgpf;fNtz;baJ   𝐴(𝐵𝐶) = (𝐴𝐵)𝐶 
 

 𝐴(𝐵𝐶) = .
1 2
1 3

/ × 2.
4 0
1 5

/ × .
2 0
1 2

/3 

              = .
1 2
1 3

/ ×

 

 
 
 
 

 

 
 
 
 

 

 

               = .
1 2
1 3

/ × 2.
4 × 2 + 0 × 1 4 × 0 + 0 × 2
1 × 2 + 5 × 1 1 × 0 + 5 × 2

/3 

 

               = .
1 2
1 3

/ × .
8 + 0 0 + 0
2 + 5 0 + 10

/ 

 

               = .
1 2
1 3

/ × .
8 0
7 10

/ =
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              = .
1 × 8 + 2 × 7 1 × 0 + 2 × 10
1 × 8 + 3 × 7 1 × 0 + 3 × 10

/ 

 

              = .
8 + 14 0 + 20
8 + 21 0 + 30

/ 

 

 𝐴(𝐵𝐶) = .
22 20
29 30

/   ---------------------------① 

 

 (𝐴𝐵)𝐶 = 2.
1 2
1 3

/ × .
4 0
1 5

/3    × .
2 0
1 2

/ 

 

              =

 

 
 
 
 

 

 
 
 
 

× .
2 0
1 2

/ 

 

             = 2.
1 × 4 + 2 × 1 1 × 0 + 2 × 5
1 × 4 + 3 × 1 1 × 0 + 3 × 5

/3 × .
2 0
1 2

/ 

 

             = .
4 + 2 0 + 10
4 + 3 0 + 15

/ × .
2 0
1 2

/ 

 

            = .
6 10
7 15

/ × .
2 0
1 2

/ =

 

 
 
 
 

 

 
 
 
 

 

 

            = .
6 × 2 + 10 × 1 6 × 0 + 10 × 2
7 × 2 + 15 × 1 7 × 0 + 15 × 2

/ 

 

            = .
12 + 10 0 + 20
14 + 15 0 + 30

/ 

 

 (𝐴𝐵)𝐶 = .
22 20
29 30

/  ------------------------② 

 
 ①kw;Wk; ② ypUe;J    𝐴(𝐵𝐶) = (𝐴𝐵)𝐶 
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 ii epUgpf;fNtz;baJ   (𝐴 − 𝐵)𝐶 = 𝐴𝐶 − 𝐵𝐶 
 

 (𝐴 − 𝐵)𝐶 = 2.
1 2
1 3

/  − .
4 0
1 5

/3 ×  .
2 0
1 2

/ 

 

                     = 2.
1 − 4 2 − 0
1 − 1 3 − 5

/ 3 ×  .
2 0
1 2

/ 

 

                     = .
−3   2
  0 −2

/ ×  .
2 0
1 2

/ 

 

                     =  
−3 × 2 + 2 × 1 −3 × 0 + 2 × 2

0 × 2 + (−2) × 1 0 × 0 + (−2) × 2
  

 

                      = .
−6 + 2 0 + 4
   0 − 2 0 − 4

/ 

 

    (𝐴 − 𝐵)𝐶 = .
−4   4
−2 −4

/  ------------------------① 

 

 𝐴𝐶 − 𝐵𝐶 = .
1 2
1 3

/ × .
2 0
1 2

/ − .
4 0
1 5

/ × .
2 0
1 2

/ 

                   

                   = .
1 × 2 + 2 × 1 1 × 0 + 2 × 2
1 × 2 + 3 × 1 1 × 0 + 3 × 2

/ − 

                                                    .
4 × 2 + 0 × 1 4 × 0 + 0 × 2
1 × 2 + 5 × 1 1 × 0 + 5 × 2

/ 

 

                   = .
2 + 2 0 + 4
2 + 3 0 + 6

/ −  .
8 + 0 0 + 0
2 + 5 0 + 10

/ 

 

                    = .
4 4
5 6

/ − .
8 0
7 10

/ 

 

                   = .
4 − 8 4 −   0
5 − 7 6 − 10

/ 

 

 𝐴𝐶 − 𝐵𝐶 = .
−4    4
−2 −4

/   ------------------------② 

 
 ①kw;Wk; ② ypUe;J    (𝐴 − 𝐵)𝐶 = 𝐴𝐶 − 𝐵𝐶 
 

 iii epUgpf;fNtz;baJ  (𝐴 − 𝐵)𝑇 = 𝐴𝑇 − 𝐵𝑇  
 

     𝐴 − 𝐵 = .
1 2
1 3

/  − .
4 0
1 5

/ = .
−3 2
0 −2

/                  
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 (𝐴 − 𝐵)𝑇 = .
−3   0
2 −2

/                                    ------------------------① 

 

 𝐴𝑇 − 𝐵𝑇 = .
1 1
2 3

/ − .
4 1
0 5

/ = .
−3   0
2 −2

/------------------------② 

 
①kw;Wk; ② ypUe;J   (𝐴 − 𝐵)𝑇 = 𝐴𝑇 − 𝐵𝑇  
 

8  𝐴 = .
cos 𝜃 0

0 cos 𝜃
/     𝐴 = .

sin 𝜃 0
0 sin 𝜃

/   

  
 epUgpf;fNtz;baJ  A2 + B2 = I 
 

A2 + B2       = .
cos 𝜃 0

0 cos 𝜃
/ × .

cos 𝜃 0
0 cos 𝜃

/ + .
sin 𝜃 0

0 sin 𝜃
/ × .

sin 𝜃 0
0 sin 𝜃

/ 

 

                   =  𝑐𝑜𝑠2𝜃 + 0 0 + 0
0 + 0 0 + 𝑐𝑜𝑠2𝜃

 +  𝑠𝑖𝑛2𝜃 + 0 0 + 0
0 + 0 0 + 𝑠𝑖𝑛2𝜃

    

       

                  = .𝑐𝑜𝑠2𝜃 0
0 𝑐𝑜𝑠2𝜃

/ + .𝑠𝑖𝑛2𝜃 0
0 𝑠𝑖𝑛2𝜃

/ 

            

                  =  𝑐𝑜𝑠2𝜃 + 𝑠𝑖𝑛2𝜃 0 + 0
0 + 0 𝑐𝑜𝑠2𝜃 + 𝑠𝑖𝑛2𝜃

  

 

                  = .
1 0
0 1

/ = 𝐼 

 A2 + B2 = I 
9   𝐴  = .

cos 𝜃 sin 𝜃
−sin 𝜃 cos 𝜃

/ 

 

 AT = .
cos 𝜃 − sin 𝜃
sin 𝜃 cos 𝜃

/ 

 
epUgpf;fNtz;baJ  AAT = I 
 

  AAT         = .
cos 𝜃 sin 𝜃
−sin 𝜃 cos 𝜃

/ × .
cos 𝜃 − sin 𝜃
sin 𝜃 cos 𝜃

/ 

 

                 =  𝑐𝑜𝑠2𝜃 + 𝑠𝑖𝑛2𝜃 − cos 𝜃 sin 𝜃 + sin 𝜃 cos 𝜃
− sin 𝜃 cos 𝜃 + cos 𝜃 sin 𝜃 𝑠𝑖𝑛2𝜃 + 𝑐𝑜𝑠2𝜃

  

 

               = .
1 0
0 1

/ = 𝐼 

 
 AAT      = I 



                          K.Mohanavel   GBHSS- Idappadi  cell-9629349662 

186 
 

10   A2 = I ⟹   𝐴 = .
5 −4
6 −5

/   

 

 A2     = .
5 −4
6 −5

/ × .
5 −4
6 −5

/ 

 

          =

 

 
 
 
 

 

 
 
 
 

 

 

         = .
25 − 24 −20 + 20
30 − 30 −24 + 25

/ = .
1 0
0 1

/ = 𝐼 

 

A2    =     I    ⟹    ∴  𝐴 = .
5 −4
6 −5

/  

11  𝐴 = .
𝑎 𝑏
𝑐 𝑑

/     𝐼 = .
1 0
0 1

/ 

epUgpf;fNtz;baJ  A2 − (a + d)A = (bc − 𝑎d)I₂ 
 

 A2 − (𝑎 + d)A    = .
𝑎 𝑏
𝑐 𝑑

/ × .
𝑎 𝑏
𝑐 𝑑

/ − (𝑎 + d) × .
𝑎 𝑏
𝑐 𝑑

/ 

 

              =

 

 
 
 
 

 

 
 
 
 

− (𝑎 + d) × .
𝑎 𝑏
𝑐 𝑑

/                                        

                               

                                =  𝑎2 + 𝑏𝑐 𝑎𝑏 + 𝑏𝑑
𝑐𝑎 + 𝑑𝑐 𝑐𝑏 + 𝑑2  −   

(𝑎 + d)𝑎 (𝑎 + d)b
(𝑎 + d)c (𝑎 + d)d

  

 

                                =  𝑎2 + 𝑏𝑐 𝑎𝑏 + 𝑏𝑑
𝑐𝑎 + 𝑑𝑐 𝑐𝑏 + 𝑑2  −   𝑎2 + 𝑑𝑎 𝑎𝑏 + 𝑑𝑏

𝑎𝑐 + 𝑑𝑐 𝑎𝑑 + 𝑑2  

 

                               = .
bc − d𝑎 0

0 𝑐𝑏 − 𝑎𝑑
/ 

 

                             = (bc − 𝑎d) .
1 0
0 1

/ 

 
 A2 − (a + d)A = (bc − 𝑎d)I₂ 
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12  
  𝐴 = .

5 2 9
1 2 8

/  𝐵 =  
1 7
1 2
5 −1

  

 

epUgpf;fNtz;baJ   (AB)T = BTAT  
 

 AB = .
5 2 9
1 2 8

/ ×  
1    7
1   2
5 −1

  

 

         =

 

 
 
 
 
 
 

 

 
 
 
 
 
 

 

 

        = .
5 + 2 + 45 35 + 4 − 9
1 + 2 + 40 7 + 4 − 8

/ 

 

 AB  = .
52 30
43 3

/ 

 

 (AB)T = .
52 43
30 3

/    --------------------------------------① 

 

 BTAT   = .
1 1   5
7 2 −1

/ ×  
5 1
2 2
9 8

  

 

             =

 

 
 
 
 
 
 

 

 
 
 
 
 
 

 

 

             = .
5 + 2 + 45 1 + 2 + 40
35 + 4 − 9 7 + 4 − 8

/ 
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 BTAT  = .
52 43
30 3

/   ----------------------------------------② 

 
①kw;Wk; ② ypUe;J   (AB)T = BTAT  
 

13   𝐴 = .
   3 1
−1 2

/ 

 
epUgpf;fNtz;baJ   A2 − 5A + 7 I₂ = 0 
 

 A2 − 5A + 7I₂    = .
   3 1
−1 2

/ × .
   3 1
−1 2

/ − 5 .
   3 1
−1 2

/ + 7 .
1 0
0 1

/ 

 

                                 =

 

 
 
 
 

 

 
 
 
 

− 5 .
   3 1
−1 2

/ + 7 .
1 0
0 1

/ 

 

                                = .
9 − 1 3 + 2

−3 − 2 −1 + 4
/ + .

−15 −5
5 −10

/ + .
7 0
0 7

/ 

 

                               = .
8 5

−5 3
/ + .

−15 −5
5 −10

/ + .
7 0
0 7

/ 

              

                              = .
8 − 15 + 7 5 − 5 + 0
−5 + 5 + 0 3 − 10 + 7

/ 

 

  A2 − 5A + 7 I₂ = .
0 0
0 0

/ 
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 STD-10                                               LN-4                                                            EX-4.1 

               tbnthj;j Kf;Nfhzq;fs; 

1 
i 

 
𝐴𝐸

𝐴𝐶
=

2

2+3.5
=

2

5.5
 

 

 
𝐴𝐷

𝐴𝐵
=

3

3+5
=

3

8
 

 

  
𝐴𝐸

𝐴𝐶
≠

𝐴𝐷

𝐴𝐵
 

  
∴ vdNt ,t;tpU Kf;Nfhzq;fSk; 
tbnthj;jit my;y 

ii   nfhLf;fg;gl;lJ  ∠𝑃𝑄𝐵 = 110ᵒ     
         kw;Wk; ∠𝑄𝐵𝐴 = 70ᵒ 
 
 ∠𝐵𝑄𝐶 = ∠𝐵𝑄𝑃 + ∠𝑃𝑄𝐶  ( Neh;Nfhzk;  ) 
  180ᵒ = 110ᵒ     + ∠𝑃𝑄𝐶   
 
 ∠𝑃𝑄𝐶 = 180ᵒ − 110ᵒ = 70ᵒ    
 ∠𝑃𝑄𝐶 = ∠𝑄𝐵𝐴 = 70ᵒ  
 NkYk;; ∠𝐶 ,U Kf;Nfhzq;fSf;Fk; nghJ  
 
 vdNt 𝐴𝐴 tpjpapd;gb ∆𝐴𝐵𝐶 Ak; ∆𝑃𝑄𝐶 
Ak; tbnthj;jit MFk;   

  ∴   
𝐶𝑄

𝐶𝐵
=

𝑃𝑄

𝐴𝐵
 

 

    
3

3+3
=

𝑥

5
    

 

     
3

6
=

𝑥

5
 

 

     
1

2
=

𝑥

5
 

 

      ∴ 𝑥 =
5

2
= 2.5 

2 ngz;zpd; cauk;  
    𝐴𝐵 = 1.25 kP 
 
 fz;zhbf;Fk; 
ngz;zpw;f;Fk; ,ilNa 
cs;s njhiyT 
         𝐵𝐶 = 2.5 kP 
 
 fz;zhbf;Fk; 
tpsf;Ff;fk;gj;jpw;Fk; 
,ilNa cs;s njhiyT 
𝑃𝐶 = 6.6 kP 
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 tpsf;Ff;fk;gj;jpd;  cauk; 𝑃𝑄 =  kP vd;f 
 
 ∆𝐴𝐵𝐶 kw;Wk;; ∆𝑄𝐶𝑃 apy;  ∠𝐵 = ∠𝑃 = 90ᵒ 
    
 xspapay; tpjpg;gb gLNfhzk; kw;Wk; vjpnuhspg;Gf;Nfhzk; rkk; 
                 ∴  ∠𝐴𝐶𝐵 = ∠𝑄𝐶𝑃  
 
 vdNt 𝐴𝐴 tpjpapd;gb ∆𝐴𝐵𝐶 Ak; ∆𝑄𝐶𝑃 Ak; tbnthj;jit MFk; 

 ∴   
𝐴𝐵

𝑄𝑃
=

𝐵𝐶

𝐶𝑃
 

 

  
1.25


=

2.5

6.6
 

    = 1.25 ×
6.6
2.5
2

=
3.3
6.6
2
1

= 3.3 

 
  tpsf;Ff;fk;gj;jpd;  cauk; 3.3 kP 
  

3  ∆𝐴𝐵𝐶 kw;Wk;; ∆𝑃𝑄𝑅 apy;  
 
 ∠𝐵 = ∠𝑄 = 90ᵒ 

 
 ∠𝐶 = ∠𝑅 ( 𝐵𝐶 kw;Wk; 𝑄𝑅 
vd;git xNu Neh;Nfhl;by; 
mike;jit NkYk; 𝐴𝐶 
kw;Wk; 𝑃𝑅 vd;git ,iz 
Vnddpy; 𝐴𝐶Ak; 𝑃𝑅Ak; 
epoy; tpOk; NfhLfs; ) 
 
 vdNt 𝐴𝐴 tpjpapd;gb 
∆𝐴𝐵𝐶 Ak; ∆𝑃𝑄𝑅 Ak; tbnthj;jit MFk; 
 

 ∴   
𝐴𝐵

𝑃𝑄
=

𝐵𝐶

𝑄𝑅
 

 

    
6


=

4

28
                (  𝐵𝐶 = 400 nr.kP = 4 kP ) 

 

  = 6 ×
7

28

4
= 6 × 7 = 42 

   NfhGuj;jpd; cauk; 42 kP  
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4   ∆𝑄𝑃𝑅 kw;Wk;; ∆𝑄𝑆𝑅 Mfpad mikf;f    
 
,jpy;  ∆𝑃𝑄𝑇 kw;Wk;; ∆𝑆𝑇𝑅 I 
vLj;Jf;nfhs;Nthk; 
 
 ∠𝑃 = ∠𝑆 = 90ᵒ 
 ∠𝑃𝑇𝑄 = ∠𝑆𝑇𝑅  ( Fj;njjph; Nfhzq;fs; rkk; ) 
 
 vdNt 𝐴𝐴 tpjpapd;gb ∆𝑃𝑄𝑇 Ak; ∆𝑆𝑇𝑅 Ak; 
tbnthj;jit MFk; 

     ∴      
𝑇𝑄

𝑇𝑅
=

𝑃𝑇

𝑆𝑇
 

 
         𝑇𝑄 × 𝑆𝑇 = 𝑃𝑇 × 𝑇𝑅 
   ∴   𝑃𝑇 × 𝑇𝑅 = 𝑇𝑄 × 𝑆𝑇 
 

5   ∆𝐴𝐵𝐶 kw;Wk;; ∆𝐴𝐷𝐸 apy; 
 
 ∠𝐴𝐸𝐷 = ∠𝐴𝐶𝐵 = 90ᵒ  
kw;Wk; ∠𝐴 vd;gJ nghJf;Nfhzk;  

 
 vdNt 𝐴𝐴 tpjpapd;gb ∆𝐴𝐵𝐶 Ak; ∆𝐴𝐷𝐸 
Ak; tbnthj;jit MFk; 
 
         ∆𝐴𝐵𝐶 ~  ∆𝐴𝐷𝐸 
 
∆𝐴𝐵𝐶  apy; gpjhfu]; Njw;wj;jpd;gb 𝐴𝐵2  = 𝐵𝐶2 + 𝐴𝐶2 
                                       = 122 + (3 + 2)2 = 144 + 25 

                          𝐴𝐵2  = 169 = 132 
                         ∴      𝐴𝐵  = 13 
  
 ∆𝐴𝐵𝐶 ~  ∆𝐴𝐷𝐸   vd;gjhy; 
 

   ∴   
𝐴𝐷

𝐴𝐵
=

𝐸𝐷

𝐵𝐶
=

𝐴𝐸

𝐴𝐶
 

  

     
3

13
=

𝐷𝐸

12
=

𝐴𝐸

5
 

 

 
3

13
=

𝐷𝐸

12
  kw;Wk; 

3

13
=

𝐴𝐸

5
 

 

 𝐷𝐸 =
3×12

13
       𝐴𝐸 =

3×5

13
 

 

∴ 𝐷𝐸 =
36

13
   kw;Wk;    𝐴𝐸 =

15

13
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6 𝐵𝐶 = 8 nr.kP> 𝑃𝑄 = 4 nr.kP> 𝐵𝐴 = 6.5 nr.kP> 𝐴𝑃 = 2.8 nr.kP 
 𝐶𝐴 = ? 
 𝐴𝑄 = ?  
  ∆𝐴𝐶𝐵 ~  ∆𝐴𝑃𝑄   vd;gjhy; 
 

    ∴   
𝐵𝐶

𝑃𝑄
=

𝐴𝐶

𝐴𝑃
=

𝐴𝐵

𝐴𝑄
 

  

       
8

4
=

𝐴𝐶

2.8
=

6.5

𝐴𝑄
 

 

       2 =
𝐴𝐶

2.8
=

6.5

𝐴𝑄
 

 

 2 =
𝐴𝐶

2.8
  kw;Wk; 2 =

6.5

𝐴𝑄
 

 𝐴𝐶 = 2 × 2.8       𝐴𝑄 =
6.5

2
 

 
∴ 𝐴𝐶 = 5.6 nr.kP  kw;Wk;   
  𝐴𝑄 = 3.25 nr.kP 

7 (i)  ∆𝐿𝑂𝑃 kw;Wk;; ∆𝑄𝑀𝑂 apy; 
 
 ∠𝑂𝐿𝑃 = ∠𝑂𝑄𝑀 = 90ᵒ 
 ∠𝐿𝑂𝑃 = ∠𝑂𝑀𝑄   ( 𝑂𝑃 kw;Wk; 𝑀𝑄 
Mfpad ,iz MfNt xj;j Nfhzq;fs; 
rkk;  ) 
 
 vdNt 𝐴𝐴 tpjpapd;gb ∆𝐿𝑂𝑃 ~ ∆𝑄𝑀𝑂  
 
(ii)   ∆𝐿𝑂𝑃 kw;Wk;; ∆𝑅𝑃𝑁 apy; 
 
 ∠𝑂𝐿𝑃 = ∠𝑃𝑅𝑁 = 90ᵒ 
∠𝐿𝑃𝑂 = ∠𝑃𝑁𝑅 (𝑂𝑃 kw;Wk; 𝑅𝑁 Mfpad ,iz MfNt xj;jNfhzq;fs; rkk; ) 
 
 vdNt 𝐴𝐴 tpjpapd;gb ∆𝐿𝑂𝑃 ~ ∆𝑅𝑃𝑁  
 
(iii) ∆𝐿𝑂𝑃 ~ ∆𝑄𝑀𝑂 kw;Wk;  ∆𝐿𝑂𝑃 ~ ∆𝑅𝑃𝑁 vdNt  
 
   ∆𝐿𝑂𝑃 ~ ∆𝑄𝑀𝑂  ~ ∆𝑅𝑃𝑁 
 
  ∴   ∆𝑄𝑀𝑂  ~ ∆𝑅𝑃𝑁  
 
(iv)      ∆𝑄𝑀𝑂  ~ ∆𝑅𝑃𝑁 vd;gjhy; 
 

      ∴    
MQ

RP
=

QO

RN
 

 
          𝑂𝑃 = 𝑅𝑃 = 𝑄𝑅 = 𝑄𝑂  (rJuj;jpd; gf;fq;fs; ) 
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MQ

QR
=

QR

RN
 

 
     𝑀𝑄 × 𝑅𝑁 = 𝑄𝑅 × 𝑄𝑅 
 
         𝑄𝑅2 = 𝑀𝑄 × 𝑅𝑁 

8 ∆ 𝐴𝐵𝐶 d; gug;G = 9 nr.kP² 
 ∆ 𝐷𝐸𝐹 d; gug;G = 16 nr.kP² 
 𝐵𝐶 = 2.1 nr.kP 
 𝐸𝐹 = ? 
 ∆𝐴𝐵𝐶 ~  ∆ 𝐷𝐸𝐹   vd;gjhy;  
   
  ,U tbnthj;j Kf;Nfhzq;fspd; 
gug;Gfspd; tpfpjkhdJ mtw;wpd; 
xj;j gf;fq;fSila th;f;fq;fspd; 
tpfpjj;jpw;Fr; rkk;  

   ∴   =
𝐵𝐶2

𝐸𝐹2
 

 

     
9

16
=

(2.1)2

EF 2
 

 

   EF2 =
(2.1)2×16

9
=

(2.1)2×42

32
= .

2.1×4

3
/

2
 

 

   𝐸𝐹 =
2.1×4

3
= 0.7 × 4 

 
   𝐸𝐹 = 2.8  nr.kP 
 

9 glj;jpypUe;J  
   ∆𝑃𝐴𝐶 kw;Wk;   ∆ 𝑄𝐵𝐶 apy;  
   ∠𝑃𝐴𝐶 = ∠𝑄𝐵𝐶 = 90ᵒ  NkYk; ∠𝐶 MdJ 
nghJ  
 
vdNt   ∆𝑃𝐴𝐶 ~  ∆ 𝑄𝐵𝐶  MFk;;  
 

   
BC

AC
=

QB

PA
 

 

   
BC

AC
=

y

6
      ----------------------① 

 
   ∆𝑅𝐶𝐴 kw;Wk;   ∆ 𝑄𝐵𝐴 apy;  
 
   ∠𝑅𝐶𝐴 = ∠𝑄𝐵𝐴 = 90ᵒ  NkYk; ∠𝐴 MdJ nghJ vdNt 𝐴𝐴 tpjpapd;gb   
   ∆𝑅𝐶𝐴 ~  ∆ 𝑄𝐵𝐴  MFk;;  
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AB

AC
=

QB

RC
 

 

   
AB

AC
=

y

3
      --------------------------② 

 

 ② kw;Wk;  ① If; $l;l 
AB

AC
+

BC

AC
=

y

3
+

y

6
 

 

                        
AB +BC

AC
=

y

3
×

2

2
+

y

6
 

 

                           
AC

AC
=

2y

6
+

y

6
 

 

                            1 =
2y+y

6
 

                            6 = 3y 

                            𝑦 =
6

3
 

                      ∴     𝑦 = 2 kP 
 

10 ∆ 𝑃𝑄𝑅  f;F xj;j gf;fq;fspd; tpfpjk; 
2

3
   ( msT fhuzp 

2

3
< 1 ) 

 
        gb - 1                       gb - 2            
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        gb – 3                     gb – 4 
 

         
 
  
 
          gb – 5                  gb – 6 
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                    cz;ikg;glk; 

              
∆ 𝑃′𝑄𝑅′ Njitahd tbnthj;j Kf;Nfhzk; MFk; . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



                          K.Mohanavel   GBHSS- Idappadi  cell-9629349662 

197 
 

11  ∆ 𝐿𝑀𝑁 f;F xj;j gf;fq;fspd; tpfpjk; 
4

5
   ( msT fhuzp 

4

5
< 1 ) 

 
        gb - 1                     gb - 2                  

          
 
        gb - 3                       gb - 4 
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        gb - 5                      gb – 6    

             
 
 
                       cz;ikg;glk;                                           

              
∆ 𝐿′𝑀𝑁′ Njitahd tbnthj;j Kf;Nfhzk; MFk.;  
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12 ∆ 𝐴𝐵𝐶 f;F xj;j gf;fq;fspd; tpfpjk; 
6

5
   ( msT fhuzp 

6

5
> 1 )   

     gb - 1                         gb - 2         

                                   
        gb - 3                           gb - 4 
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             gb - 5                 gb – 6  

      
                     cz;ikg;glk; 

          
 ∆ 𝐴′𝐵𝐶′ Njitahd tbnthj;j Kf;Nfhzk; MFk; 
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13 ∆ 𝑃𝑄𝑅 f;F xj;j gf;fq;fspd; tpfpjk; 
7

3
   ( msT fhuzp 

7

3
> 1 ) 

 
     gb - 1                       gb - 2                   

            
  
 
       gb – 3                       gb - 4 
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        gb - 5                         gb – 6              

  
           cz;ikg;glk; 

             
 ∆ 𝑃′𝑄𝑅′  Njitahd tbnthj;j Kf;Nfhzk; MFk;. 
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 STD-10                                                     LN-4                                                             EX-4.2 

 mbg;gil tpfpjr;rk Njw;wk; my;yJ Njy;]; Njw;wk; kw;Wk; 
 Nfhz ,Urkntl;bj;Njw;wk; gad;gLj;Jk; fzf;Ffs; - Kf;Nfhzk; tiujy; 

1 (i)  
AD

DB
=

3

4
 > 𝐴𝐶 = 15 nr.kP > 𝐴𝐸 = ? 

 𝐴𝐸 = 𝑥 vd vLj;Jf;nfhs;Nthnkdpy; 𝐸𝐶 = 15 − 𝑥 
 

mbg;gil tpfpjr;rk Njw;wj;jpd;gb 
AD

DB
=

AE

EC
 

 

                             
3

4
=

𝑥

15−𝑥
 

 
                    3 × (15 − 𝑥) = 4𝑥 
                       45 − 3𝑥 = 4𝑥 
                           45 = 4𝑥 + 3𝑥 
                           45 = 7𝑥 

                            𝑥 =
45

7
= 6.43 

 
                       ∴  𝐴𝐸 = 6.43 nr.kP 
 
(ii)   𝐴𝐷 = 8𝑥 − 7 > 𝐷𝐵 = 5𝑥 − 3 > 𝐴𝐸 = 4𝑥 − 3 
> 𝐸𝐶 = 3𝑥 − 1  >  𝑥 =  ? 

 mbg;gil tpfpjr;rk Njw;wj;jpd;gb   
AD

DB
=

AE

EC
  

 

                             
8𝑥−7 

5𝑥−3
=

4𝑥−3

3𝑥−1
 

   
           (8𝑥 − 7) × (3𝑥 − 1) = (4𝑥 − 3 ) ×
(5𝑥 − 3)  
         24𝑥2 − 8𝑥 − 21𝑥 + 7  = 20𝑥2 − 12𝑥 − 15𝑥 + 9      
             24𝑥2 − 29𝑥 + 7  = 20𝑥2 − 27𝑥 + 9 
 24𝑥2 − 20𝑥2 − 29𝑥 + 27𝑥 + 7 − 9 = 0 
                 4𝑥2 − 2𝑥 − 2 = 0 ,ij fhuzpgLj;j 

             
1

4
(4𝑥 − 4)(4𝑥 + 2) = 0 

           
1

4
× 4(𝑥 − 1)(4𝑥 + 2) = 0 

               (𝑥 − 1)(4𝑥 + 2) = 0 
 
  (𝑥 − 1) = 0 my;yJ  (4𝑥 + 2) = 0 
        𝑥 = 1             4𝑥 = −2 

                         𝑥 =
−2

4
=

−1

2
 

 

                         𝑥 =
−1

2
 ( njhiyT vjph;FwpAilajhf      

                                  cs;sjhy; ,J nghUe;jhJ ) 
        ∴   𝑥 = 1  
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2  rhptfk; 𝐴𝐵𝐶𝐷  y;  𝐴𝐵 ‖ 𝐷𝐶 NkYk; 
𝑃𝑄 ‖ 𝐷𝐶 vdNt 𝐴𝐵 ‖ 𝐷𝐶 ‖ 𝑃𝑄  
 
 Gs;spfs; 𝐴 kw;Wk; 𝐶 ,itfis 
,izg;gjd; %yk; rhptfk; 𝐴𝐵𝐶𝐷  I 
∆ 𝐴𝐷𝐶 ahfTk; ∆ 𝐴𝐶𝐵 ahfTk; 
gphpj;Jf;nfhs;Nthk;  
 
Nfhl;Lj;Jz;L 𝐴𝐶 MdJ 𝑃𝑄 it 𝑅 y; 
ntl;LfpwJ 
 
 𝐷𝑃 = 18 nr.kP > 𝐵𝑄 = 35 nr.kP > 𝑄𝐶 = 15 nr.kP > 𝐴𝐷 =  ? 
 𝐴𝑃 = 𝑥 nr.kP vd;f 
 
 ∆ 𝐴𝐷𝐶 y; 𝐷𝐶 ‖ 𝑃𝑅  

 mbg;gil tpfpjr;rk Njw;wj;jpd;gb   
AP

PD
=

AR

RC
 

 

                              
𝑥  

18
=

AR

RC
    ------------------------------① 

 
  ∆ 𝐴𝐶𝐵 y; 𝐴𝐵 ‖ 𝑄𝑅  

 mbg;gil tpfpjr;rk Njw;wj;jpd;gb   
BQ

QC
=

AR

RC
 

 

                              
35 

15
=

AR

RC
    ------------------------------② 

①kw;Wk; ②ypUe;J  
𝑥  

18
=

35 

15
 

 

                  𝑥 =
35 

15
× 18 =

7

3
× 18 = 7 × 6 = 42 

 
 𝐴𝐷 = 𝐴𝑃 + 𝑃𝐷 = 42 + 18 = 60 nr.kP 
 

3 
i 

𝐴𝐵 = 12 nr.kP  > 𝐴𝐷 = 8 nr.kP 
 vdNt 𝐷𝐵 = 𝐴𝐵 − 𝐴𝐷 = 12 − 8 = 4 nr.kP  
 
 𝐴𝐸 = 12 nr.kP> 𝐴𝐶 = 18 nr.kP   
vdNt 𝐸𝐶 = 𝐴𝐶 − 𝐴𝐸 = 18 − 12 = 6 nr.kP 

 
AD

DB
=

8

4
= 2 

 

 
AE

EC
=

12

6
= 2 

 

 
AD

DB
=

AE

EC
 vd;wthW mbg;gil tpfpjr;rk Njw;wj;jpd; kWjiyapid epiwT 

nra;tjhy;  
     
 𝐷𝐸 ‖ 𝐵𝐶 vdyhk; 
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ii  𝐴𝐵 = 5.6 nr.kP  > 𝐴𝐷 = 1.4 nr.kP  
 
 vdNt 𝐷𝐵 = 𝐴𝐵 − 𝐴𝐷 = 5.6 − 1.4 =
4.2 nr.kP 
 
 𝐴𝐸 = 1.8 nr.kP> 𝐴𝐶 = 7.2 nr.kP   
 
vdNt 𝐸𝐶 = 𝐴𝐶 − 𝐴𝐸 = 7.2 − 1.8 = 5.4 nr.kP 
 

 
AD

DB
=

1.4

4.2
=

1.4

4.2
×

10

10
=

14

42
=

1

3
   

 

 
AE

EC
=

1.8

5.4
=

1.8

5.4
×

10

10
=

18

54
=

1

3
 

 

 
AD

DB
=

AE

EC
 vd;wthW mbg;gil tpfpjr;rk Njw;wj;jpd; kWjiyapid epiwT 

nra;tjhy;  
     
 𝐷𝐸 ‖ 𝐵𝐶 vdyhk; 

4 (𝑖)  ∆𝐴𝐵𝐶 y; 𝑃𝑄 ‖ 𝐵𝐶 
  
mbg;gil tpfpjr;rk 

 fpis Njw;wj;jpd;gb 
AQ

AB
=

AP

AC
  ----① 

 
  ∆𝐴𝐷𝐶 y; 𝑃𝑅 ‖ 𝐷𝐶 
  

mbg;gil tpfpjr;rk fpis Njw;wj;jpd;gb 
AR

AD
=

AP

AC
  ----② 

 

 ①kw;Wk; ②ypUe;J  
AR

AD
=

AQ

AB
 

 
 (𝑖𝑖)  ∆𝐴𝐵𝐶 y; 𝑃𝑄 ‖ 𝐵𝐶 

 mbg;gil tpfpjr;rk Njw;wj;jpd;gb 
AQ

QB
=

AP

PC
  ---------------① 

 
  ∆𝐴𝐷𝐶 y; 𝑃𝑅 ‖ 𝐷𝐶 

 mbg;gil tpfpjr;rk Njw;wj;jpd;gb 
AR

RD
=

AP

PC
  -----------------② 

 

 ①kw;Wk; ②ypUe;J  
AQ

QB
=

AR

RD
  

 
             𝐴𝑄 × 𝑅𝐷 = 𝐴𝑅 × 𝑄𝐵 
            

                  
RD

AR
=

QB

AQ
  

 

               ∴  
QB

AQ
=

DR

AR
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5  ∆ 𝐴𝐵𝐶 vdw Kf;Nfhzj;jpDs; 𝑃𝑄𝑅𝐵 vd;w 
rha;rJuk; mike;Js;sJ  
 
NkYk; ∠𝐵 nghJ > 𝐴𝐵 = 12 nr.kP > 𝐵𝐶 = 6 
nr.kP 𝑃𝑄 = ? 
  
rha;rJuk; 𝑃𝑄𝑅𝐵 y; 
 𝑃𝑄 = 𝑄𝑅 = 𝑅𝐵 = 𝐵𝑃 = 𝑥  vd;f 
 
 ∴ 𝐴𝑃 = 𝐴𝐵 − 𝐵𝑃 = 12 − 𝑥 
   𝑅𝐶 = 𝐵𝐶 − 𝐵𝑅 = 6 − 𝑥 
 
 ∆ 𝐴𝐵𝐶 y; 𝑃𝑄‖𝐵𝐶 vd;gijf;nfhz;L mbg;gil tpfpjr;rk Njw;wj;ij 
gad;gLj;jp  

   
AP

PB
=

AQ

QC
 vdyhk; ----------------① 

,NjNghy;  
∆ 𝐴𝐵𝐶 y; 𝑄𝑅‖𝐴𝐵 vd;gijf;nfhz;L mbg;gil tpfpjr;rk Njw;wj;ij 
gad;gLj;jp  

   
BR

RC
=

AQ

QC
 vdyhk;  -----------------② 

①kw;Wk;② ypUe;J  
AP

PB
=

BR

RC
 

 

                
12−𝑥

𝑥
=

𝑥

6−𝑥
 

     (12 − 𝑥) × (6 − 𝑥) = 𝑥 × 𝑥 
  12 × 6 + 12 × (−𝑥) − 𝑥 × 6 − 𝑥 × (−𝑥) = 𝑥2 
                 72 − 12𝑥 − 6𝑥 + 𝑥2 = 𝑥2 
                         72 − 18𝑥 = 0 
                            −18𝑥 = −72 
 

                               𝑥 =
−72

−18
= 4 

 
                       ∴ 𝑃𝑄 = 𝑅𝐵 = 4 nr.kP 
 

6  rhptfk; 𝐴𝐵𝐶𝐷  y;  𝐴𝐵 ‖ 𝐷𝐶 NkYk; 
𝐸𝐹 ‖ 𝐴𝐵 vdNt 𝐴𝐵 ‖ 𝐷𝐶 ‖ 𝐸𝐹  
 
 Gs;spfs; 𝐴 kw;Wk; 𝐶 ,itfis 
,izg;gjd; %yk; rhptfk; 𝐴𝐵𝐶𝐷  I 
 ∆ 𝐴𝐷𝐶 ahfTk; ∆ 𝐴𝐶𝐵 ahfTk; 
gphpj;Jf;nfhs;Nthk;  
 
 Nfhl;Lj;Jz;L 𝐴𝐶 MdJ 𝐸𝐹  I  𝐺 y; ntl;LfpwJ 
 
 ∆ 𝐴𝐷𝐶 y; 𝐷𝐶 ‖ 𝐸𝐺  
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 mbg;gil tpfpjr;rk Njw;wj;jpd;gb   
AG

GC
=

AE

ED
 ------------------------------① 

 
  ∆ 𝐴𝐶𝐵 y; 𝐴𝐵 ‖ 𝐺𝐹  

 mbg;gil tpfpjr;rk Njw;wj;jpd;gb   
BF

FC
=

AG

GC
  ------------------------------② 

                               

①kw;Wk; ②ypUe;J  
AE

ED
=

BF

FC
      

 
7   ∆𝐴𝐵𝐶 y; 𝐵𝐶 ‖ 𝐷𝐸 

 mbg;gil tpfpjr;rk  

 fpis Njw;wj;jpd;gb 
AB

AD
=

AC

AE
  -------------① 

 
  ∆𝐴𝐷𝐶 y; 𝐷𝐶 ‖ 𝐸𝐹 
 mbg;gil tpfpjr;rk  

 fpis Njw;wj;jpd;gb 
AD

AF
=

AC

AE
  --------------② 

 

 ①kw;Wk; ②ypUe;J  
AB

AD
=

AD

AF
 

 
              𝐴𝐵 × 𝐴𝐹 = 𝐴𝐷 × 𝐴𝐷 
                 𝐴𝐷2  =  𝐴𝐵 × 𝐴𝐹 
 

8  ∆𝐴𝐵𝐶 y; ∠𝐴 d; ,Urkntl;b 𝐴𝐷 
 
 𝐴𝐵 = 10 nr.kP > 𝐴𝐶 = 14 nr.kP >  𝐵𝐶 = 6 nr.kP >  
 𝐵𝐷 = 𝑥 vd;f > ∴  𝐷𝐶 = 𝐵𝐶 − 𝐵𝐷 = 6 − 𝑥 
 

Nfhz,Urkntl;b Njw;wj;jpd;gb 
AB

AC
=

BD

DC
 

 

                          
10

14
=

𝑥

6−𝑥
 

 

                           
5

7
=

𝑥

6−𝑥
 

 
                   5 × (6 − 𝑥) = 𝑥 × 7 
                     30 − 5𝑥 = 7𝑥 
                         30 = 7𝑥 + 5𝑥 
                        12𝑥 = 30 
 

                          𝑥 =
30

12
=

5×6

2×6
=

5

2
= 2.5 

 
                                    ∴  𝐵𝐷 = 2.5 nr.kP 
 
    𝐷𝐶 = 6 − 𝑥 = 6 − 2.5 = 3.5  nr.kP 
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9 
i 

 ∆𝐴𝐵𝐶 y;  
 
 𝐴𝐵 = 5 nr.kP > 𝐴𝐶 = 10 nr.kP >   
 𝐵𝐷 = 1.5 nr.kP > 𝐶𝐷 = 3.5 nr.kP  
 

 
AB

AC
=

BD

DC
 vd;wthW Nfhz,Urkntl;b Njw;wj;ij 

epiwT nra;jhy; 𝐴𝐷 MdJ ∠𝐴 d; ,Urkntl;b 
MFk;  

                          
AB

AC
=

5

10
=

1

2
 

 

                          
BD

DC
=

1.5

3.5
=

1.5

3.5
×

10

10
=

15

35
=

3

7
 

                           

                     ,q;F 
AB

AC
≠

BD

DC
 

 
 ∴  𝐴𝐷 MdJ ∠𝐴 d; ,Urkntl;b ,y;iy   
 

9 
ii 

∆𝐴𝐵𝐶 y;  
 
 𝐴𝐵 = 4 nr.kP > 𝐴𝐶 = 6 nr.kP >   
 𝐵𝐷 = 1.6 nr.kP > 𝐶𝐷 = 2.4 nr.kP  
 

 
AB

AC
=

BD

DC
 vd;wthW Nfhz,Urkntl;b Njw;wj;ij 

epiwT nra;jhy; 𝐴𝐷 MdJ ∠𝐴 d; ,Urkntl;b 
MFk;  

                          
AB

AC
=

4

6
=

2

3
 

 

                          
BD

DC
=

1.6

2.4
=

1.6

2.4
×

10

10
=

16

24
=

2×8

3×8
=

2

3
 

                           

                     ,q;F 
AB

AC
=

BD

DC
 

 
 ∴  𝐴𝐷 MdJ ∠𝐴 d; ,Urkntl;b  
 

10 glj;jpy; ∠𝑃𝑄𝑅 = 90ᵒ 
 𝑃𝑆 MdJ ∠𝑃 d; ,Urkntl;b>  
 

∴ ∠𝑆𝑃𝑇 =
90ᵒ

2
= 45ᵒ 

 
NkYk; 𝑆𝑇 ⊥ 𝑃𝑅 
 
 ∆𝑆𝑇𝑃 y;  
 
 ∠𝑃𝑆𝑇 + ∠𝑆𝑇𝑃 + ∠𝑆𝑃𝑇 = 180ᵒ 
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   ∠𝑃𝑆𝑇 + 90ᵒ + 45ᵒ   = 180ᵒ  ( ∠𝑆𝑇𝑃 =  ∠𝑆𝑇𝑅 = 90ᵒ ) 
        ∠𝑃𝑆𝑇 + 135ᵒ = 180ᵒ   
              ∠𝑃𝑆𝑇 = 180ᵒ − 135ᵒ = 45ᵒ   
∆𝑆𝑇𝑃 y;  ∠𝑆𝑃𝑇 = 45ᵒ kw;Wk; ∠𝑃𝑆𝑇 = 45ᵒ  vd;gjhy; ∆𝑆𝑇𝑃 Xh; ,Urkgf;f    
nrq;NfhzKf;Nfhzk; vdNt 𝑆𝑇 = 𝑃𝑇 
 
 ∆𝑆𝑇𝑅 kw;Wk; ∆𝑄𝑃𝑅 y; ∠𝑄𝑃𝑅 = ∠𝑆𝑇𝑅 kw;Wk; ∠𝑅 nghJf;Nfhzk; 
 ∴ 𝐴𝐴 tpjpapd;gb ∆𝑆𝑇𝑅 ~ ∆𝑄𝑃𝑅 ( ∴ xj;j gf;fq;fspd; tpfpjq;fs; rkk; ) 
 

      
𝑆𝑇

𝑃𝑄
=

𝑇𝑅

𝑃𝑅
 

 
 𝑆𝑇 × 𝑃𝑅 = 𝑇𝑅 × 𝑃𝑄 
 
 𝑆𝑇 × 𝑃𝑅 = (𝑃𝑅 − 𝑃𝑇) × 𝑃𝑄  

 𝑆𝑇 × 𝑃𝑅 = (𝑃𝑅 − 𝑆𝑇) × 𝑃𝑄           (  𝑆𝑇 = 𝑃𝑇 vd;gjhy; ) 

 𝑆𝑇 × 𝑃𝑅 = 𝑃𝑅 × 𝑃𝑄 − 𝑆𝑇 × 𝑃𝑄 

 𝑆𝑇 × 𝑃𝑅 + 𝑆𝑇 × 𝑃𝑄 = 𝑃𝑅 × 𝑃𝑄 

 𝑆𝑇(𝑃𝑅 + 𝑃𝑄) = 𝑃𝑅 × 𝑃𝑄 

 𝑆𝑇(𝑃𝑄 + 𝑃𝑅) = 𝑃𝑄 × 𝑃𝑅 
 

11 ∆𝐴𝐶𝐷 y; ∠𝐴 d; ,Urkntl;b 𝐴𝐹 
 
∴ Nfhz,Urkntl;b Njw;wj;jpd;gb 

        
AD

AC
=

DF

FC
   --------------①                               

 
  ∆𝐴𝐵𝐶 y; ∠𝐴 d; ,Urkntl;b 𝐴𝐸 
 
 ∴ Nfhz,Urkntl;b Njw;wj; jpd;gb 

        
AB

AC
=

BE

EC
   

 𝐴𝐵 = 𝐴𝐷  vd;gjhy;  
AD

AC
=

BE

EC
 ---------------② 

 

 ①kw;Wk; ②ypUe;J       
DF

FC
=

BE

EC
     vd;wthW  mbg;gil tpfpjrk Njw;wj;jpd; 

kWjiyia epiwT nra;tjhy; 𝐸𝐹 ‖ 𝐵𝐷 vdyhk; 
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12 nfhLf;fg;gl;lit : ∆ 𝑃𝑄𝑅  y; 
                𝑃𝑄 = 4.5 nr.kP  
                ∠𝑅 = 35ᵒ 
 eLf;Nfhl;bd; ePsk; 𝑅𝐺 = 6 nr.kP  
                                         
 
                               
 
            
 
 
 
 
    gb - 1                   gb - 2   
 
                

                
    gb - 3                    gb - 4        
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      gb - 5                     gb - 6                     

            
  
   gb – 7                     
cz;ikg;glk; 
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13 nfhLf;fg;gl;lit : ∆ 𝑃𝑄𝑅  y;  
                𝑄𝑅 = 5 nr.kP 
                ∠𝑃 = 40ᵒ 
 eLf;Nfhl;bd; ePsk; 𝑃𝐺 = 4.4 nr.kP  
 
 Fj;Jf;Nfhl;bd; ePsk; = ? 
                                
 
  
 
   gb - 1                  

 
 
 
 

 
    gb – 2                gb – 3            gb - 4 
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  gb - 5                             gb - 6               

           
 
    gb - 7                             gb - 8         
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  cz;ikg;glk; 

 
14 nfhLf;fg;gl;lit : ∆ 𝑃𝑄𝑅  y;  

                𝑄𝑅 = 6.5 nr.kP 
                ∠𝑃 = 60ᵒ  
 Fj;Jf;Nfhl;bd; ePsk;;  = 4.5 nr.kP  
 
   
 
 
 
     gb - 1    
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  gb - 2                           gb - 3    

         
 
   gb - 4                           gb - 5      
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     gb – 6                         gb – 7 

        
                
cz;ikg;glk; 
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15 nfhLf;fg;gl;lit : ∆ 𝐴𝐵𝐶  y; 
                𝐴𝐵 = 5.5 nr.kP  
                ∠𝐶 = 25ᵒ 
 Fj;Jf;Nfhl;bd; ePsk;;; = 4 nr.kP  
 
  
 
 
 
 
 
 
 
 
    gb - 1                              gb - 2                  

              
 
    gb - 3                             gb - 4  
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    gb - 5                             gb - 6                  
 

          
 
      gb - 7 
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                      cz;ikg;glk;  
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16 nfhLf;fg;gl;lit : 
 ∆ 𝐴𝐵𝐶  y; 𝐵𝐶 = 5.6 nr.kP 
        ∠𝐴 = 40ᵒ d; ,Urkntl;b 𝐴𝐷 
        𝐶𝐷 = 4 nr.kP 
            ;  
                   
 
 
 
 
 
 
  
 
 
      gb - 1                         gb - 2        
 

                
   
 
      gb – 3                         gb - 4 
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      gb - 5                          gb – 6  
 

           
 
  
 
 
         gb – 7                         gb - 8 
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                      cz;ikg;glk; 

     
 

17 nfhLf;fg;gl;lit : 
 ∆ 𝑃𝑄𝑅  y; 𝑃𝑄 = 6.8 nr.kP 
        ∠𝑅 = 50ᵒ d; ,Urkntl;b 𝑅𝐷 
        𝑃𝐷 = 5.2 nr.kP 
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      gb - 1                        gb - 2           

                
 
      gb - 3                         gb - 4                      

             
 
      gb - 5                          gb - 6          
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       gb – 7                          gb - 8 

      
            
                   cz;ikg;glk;    
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 LN-4                                                          EX-4.3                                                                    STD-10 

                         gpjhfu]; Njw;wk; 

1 nrq;Nfhz Kf;Nfhzk; 𝐴𝐵𝐶 y;    
                                      
𝐵𝐶 = 18 kP > 𝐶𝐴 = 24 kP > 𝐴𝐵 = ? 
 
 gpjhfu]; Njw;wj;jpd;gb AB2  = BC2 + CA2 
                    AB2 = 182 + 242 
                    AB2 = 324 + 576 
                    AB2 = 900 

                     𝐴𝐵 =  900 = 30 
 
njhlf;f epiyapypUe;J mth; ,Uf;Fk; njhiyT 30 kP 

2 nrq;Nfhz ∆𝑃𝑄𝑅  y; 
 𝑃𝑄 vd;gJ njU  𝐶 
 𝑃𝑅 vd;gJ njU  𝐴 
 𝑅𝑄 vd;gJ njU  𝐵 
 
njU  𝐶 d; topNa nry;Yk;NghJ  
njhiyT  𝑃𝑄 fhz;Nghk; 
 
gpjhfu]; Njw;wj;jpd;gb 
              PQ2  = RQ2 + PR2              
              PQ2  = 22 + 1.52 = 4 + 2.25 = 6.25 

                𝑃𝑄 =  6.25 = 2.5 iky; 
 
njU  𝐴 kw;Wk; 𝐵 fspd; topNa nry;Yk;NghJ njhiyT fhz;Nghk; 
 𝑅𝑄 +  𝑃𝑅 = 2 + 1.5 = 3.5 iky; 
Neub ghij 𝐶 d; topNa nry;Yk;NghJ FiwAk; njhiyT 3.5 − 2.5 = 1 iky; 
 

3 Fsk; topNa nry;Yk; ghijapd; njhiyT 𝐴𝐵 vd;f   
 
nrq;Nfhz ∆𝐴𝐵𝐶  y; 
 
gpjhfu]; Njw;wj;jpd;gb  AB2   = AC2 + CB2 
                        = 342 + 412 
                        = 1156 + 1681 
                    AB2  = 2837 

                     𝐴𝐵 =  2837 = 53.26 
 
 
Fsk; topNa nry;tij jtph;f;Fk; ghij njhiyT 𝐴𝐶 + 𝐶𝐵 = 34 + 41 = 75 kP 
 
  ∴  Fsk; topNa ghij mikj;J nry;Yk;NghJ 
                     Nrkpf;fg;gLk; njhiyT  = 75 − 53.26 = 21.74 kP 
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4 nrt;tfk; 𝑊𝑋𝑌𝑍 y;  
𝑋𝑌 + 𝑌𝑍 = 17 nr.kP > 𝑋𝑍 + 𝑌𝑊 = 26 nr.kP 
 
 ePsk; 𝑊𝑋 = 𝑌𝑍 = 𝐿 vd;f 
 mfyk; 𝑋𝑌 = 𝑊𝑍 = 𝐵 vd;f 
 
 ∴ 𝑋𝑌 + 𝑌𝑍 = 17  
     𝐿 + 𝐵 = 17 ----------------------① 
 
nrq;Nfhz ∆𝑋𝑌𝑊  y; 
gpjhfu]; Njw;wj;jpd;gb  YW2   = WX2 + XY2 = L2 + B2 

                     𝑌𝑊 =   L2 + B2 
nrt;tfj;jpd; %iytpl;lq;fs; rkk; vd;gjhy;  𝑋𝑍 = 𝑌𝑊  

                                  ∴  𝑋𝑍 =  L2 + B2 
                        
   𝑋𝑍 + 𝑌𝑊 = 26 vd nfhLf;fg;gl;Ls;sjhy;                   
 

   L2 + B2 +  L2 + B2 = 26 

          2 L2 + B2 = 26 

            L2 + B2 =
26

2
= 13 

            L2 + B2 = 13   
,UGwKk; th;f;fg;gLj;j  L2 + B2    = 132 
                    L2 + B2    = 169     
               L2 + (17 − L)2   = 169        ( 𝐿 + 𝐵 = 17 → 𝐵 = 17 − 𝐿  ) 
      L2 + 172 − 2 × 17 × L + L2   = 169 
              2L2 − 34L + 289 = 169 
         2L2 − 34L + 289 − 169 = 0 
              2L2 − 34L + 120 = 0 ,UGwKk; 2 My; tFf;f  
                L2 − 17L + 60 = 0 ,ij fhuzpgLj;j fpilg;gJ  
 
               (𝐿 − 12)(𝐿 − 5) = 0  
   
            𝐿 − 12 = 0  my;yJ  𝐿 − 5 = 0 
                𝐿 = 12 my;yJ     𝐿 = 5 vd fpilf;fpwJ  
 
 𝐵 = 17 − 𝐿 vd;gjhy;  ,q;F ePsk; 𝐿 = 12 vdpy; mfyk; 𝐵 = 17 − 12 = 5 
                        ePsk; 𝐿 = 5 vdpy; mfyk; 𝐵 = 17 − 5 = 12 
vdpDk; 
 ePsk; nghpaJ vd;wgbahy; 𝐿 = 12  
                      𝐵 = 5 
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5  nrq;Nfhz ∆𝐴𝐵𝐶  y; 
 
 rpwpa gf;fk;     𝐴𝐵 = 𝑥 kP vd;f 
 fh;zk;         𝐴𝐶 = 𝑧 = 2𝑥 + 6  
 %d;whtJ gf;fk; 𝐵𝐶 = 𝑦 = 𝑧 − 2 
                 𝑦 = ( 2𝑥 + 6 ) − 2 = 2𝑥 + 4 
 
gpjhfu]; Njw;wj;jpd;gb  AC2   = AB2 + BC2 
                     𝑧2  = 𝑥2 + y2 
               ( 2𝑥 + 6 )2 = 𝑥2 + ( 2𝑥 + 4 )2 
    (2𝑥)2 + 62 + 2 × 2𝑥 × 6  = 𝑥2 + (2𝑥)2 + 42 + 2 × 2𝑥 × 4 
                36 + 24𝑥 = 𝑥2 + 16 + 16𝑥 
                      0 = 𝑥2 + 16 + 16𝑥 − 24𝑥 − 36 
                      0 = 𝑥2 − 8𝑥 − 20 
 
             𝑥2 − 8𝑥 − 20 = 0 ,ij fhuzpgLj;j 
           (𝑥 − 10)(𝑥 + 2) = 0 
          
     𝑥 − 10 = 0   my;yJ  𝑥 + 2 = 0 
         𝑥 = 10            𝑥 = −2 ( gf;fj;jpd; ePsk; vjph;Fwpapy; tuhJ     
                           vdNt ,J nghUe;jhJ ) 
       ∴ 𝑥 = 10 vdf;nfhs;Nthk; 
 
 rpwpa gf;fk;     𝐴𝐵 = 10 kP  
 fh;zk;         𝐴𝐶 = 𝑧 = 2𝑥 + 6 = 2 × 10 + 6 = 26 kP  
 %d;whtJ gf;fk; 𝐵𝐶 = 𝑦 = 2𝑥 + 4 = 2 × 10 + 4 = 24 kP  
 

6  Vzpapd; ePsk;  𝐴𝐶 = 5 kP  
 Rthpd; cauk;  𝐵𝐶 = 4 kP  
 𝐴𝐷 = 1.6kP vdpy; 𝐸𝐶 = ? 
 
nrq;Nfhz ∆𝐴𝐵𝐶  y; 
gpjhfu]; Njw;wj;jpd;gb  AC2   = AB2 + BC2 
                     52  = 𝐴𝐵2 + 42 
                 52 − 42  = 𝐴𝐵2 
                 25 − 16 = 𝐴𝐵2 
                      9 = 𝐴𝐵2 
                    𝐴𝐵2 = 32 
                     𝐴𝐵 = 3 
 
jiuapy; Vzpapd; fPo;Kid Rtw;wpypUe;J 3 kP njhiytpy; cs;sJ 
  
jiuapy; Vzpapd; fPo;Kid Rtw;iw Nehf;fp 1.6 kP efh;j;jg;gLk;NghJ 
  
nrq;Nfhz ∆𝐷𝐵𝐸  cWthfpd;wJ ,jpy; 𝐷𝐵 = 𝐴𝐵 − 𝐴𝐷 = 3 − 1.6 = 1.4 kP 
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                               𝐷𝐸 = 5 kP 
gpjhfu]; Njw;wj;jpd;gb  DE2   = DB2 + BE2 
                     52   = 1.42 + BE2 
                52 − 1.42  = 𝐵𝐸2 
                25 − 1.96 = 𝐵𝐸2 
                   23.04 = 𝐵𝐸2 

                     BE =  23.04 
                     BE = 4.8  
Vzpapd; Nky;Kid Rtwpy; Nky;Nehf;fp efUk; 
                             njhiyT 𝐸𝐶 = 𝐵𝐸 − 𝐵𝐶 = 4.8 − 4 = 0.8 kP 
 

7  ∆ 𝑃𝑄𝑅 y; 𝑄𝑅 ⊥ 𝑃𝑆  NkYk; 𝑄𝑆 = 3 𝑆𝑅 vdpy; 
 
ep&gpf;fNtz;baJ 2PQ2 = 2 PR2 + QR2 
 
,q;F  QR = QS + SR 
          = 3 SR + SR 
      QR = 4 SR 
 

  ∴   SR =
1

4
QR 

gpjhfu]; Njw;wj;jpd;gb   
 
nrq;Nfhz ∆𝑃𝑄𝑆 y; PQ2 = QS2 + SP2  -----------------① 
 
nrq;Nfhz ∆𝑃𝑆𝑅 y; PR2 = SP2 + SR2   ----------------② 
 
①−② →   PQ2 − PR2 = QS2 + SP2 − SP2 − SR2 
 
                    = QS2 − SR2 
 
                    = (3 𝑆𝑅)2 − SR2         (    𝑄𝑆 = 3 𝑆𝑅     ) 
 
                    = 9 SR2 − SR2 
 
                    = 8 SR2 
 

                    = 8 .
1

4
QR/

2
            .      SR =

1

4
QR      / 

 

                    = 8 ×
1

16
× QR2 

           PQ2 − PR2  =
1

2
× QR2 

 
,UGwKk; 2 My; ngUf;f 2PQ2 − 2PR2 = QR2 
                       ∴   2PQ2 = 2PR2 + QR2 
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8 nfhLf;fg;gl;l ∆ 𝐴𝐵𝐶 y;  
ep&gpf;fNtz;baJ 8 AE2 = 3 AC2 + 5 AD2  
 
 𝐷 , 𝐸 vd;gd 𝐵𝐶  I %d;W rk gFjpfshf 
gphpf;fpd;wJ  
 ∴  𝐵𝐷 = 𝐷𝐸 = 𝐸𝐶 = 𝑥 vd;f  
 
 ∴  𝐵𝐷 = 𝑥 ,   𝐵𝐸 = 2𝑥     ,    𝐵𝐶 = 3𝑥  
 
gpjhfu]; Njw;wj;jpd;gb   
 
nrq;Nfhz ∆𝐴𝐵𝐶 y; AC2   = AB2 + BC2 
 
nrq;Nfhz ∆𝐴𝐵𝐸 y; AE2   = AB2 + BE2 
 
nrq;Nfhz ∆𝐴𝐵𝐷 y; AD2   = AB2 + BD2 
 
 
 𝑅. 𝐻. 𝑆 → 3 AC2 + 5 AD2 = 3(AB2 + BC2) + 5(AB2 + BD2) 
 
                     = 3 AB2 + 3 BC2 + 5 AB2 + 5 BD2 
 
                     = 8 AB2 + 3 BC2 + 5 BD2 
 
                     = 8 AB2 + 3 (3𝑥)2 + 5 𝑥2       (   𝐵𝐶 = 3𝑥   ) 
 
                     = 8 AB2 + 3 × 9 𝑥2 + 5 𝑥2 
 
                     = 8 AB2 + 32 𝑥2 
 
                     = 8 AB2 + 8 × (4 𝑥2)     
                       
                     = 8 AB2 + 8 × (2𝑥)2     
      
                     = 8 (  AB2 + (2𝑥)2  )      
 
                     = 8 (  AB2 + BE2  )           (     2𝑥 = 𝐵𝐸   ) 
 
         3 AC2 + 5 AD2  = 8   AE2              (    AE2   = AB2 + BE2     ) 
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 LN-4                                                EX-4.4                                                                       STD-10 

                    tl;lq;fs; kw;Wk; njhLNfhLfs;  

1 nfhLf;fg;gl;Ls;sJ  
𝑂𝑃 = 25  nr.kP  > 
𝑃𝑇 = 24  nr.kP    
 𝑂𝑇 = ? 
 
njhLNfhL Muj;jpw;Fr; 
nrq;Fj;jhf mikAk; vd;gjhy; 
𝑂𝑇 ⊥  𝑃𝑇 
 
 ∴ nrq;Nfhz ∆𝑂𝑇𝑃 y; gpjhfu];Njw;wj;jpd;gb  

OP2 = OT2 + PT2 
                  OP2 − PT2  = OT2 
                       OT2  = OP2 − PT2 
                       OT2  = 252 − 242 = 625 − 576 = 49 = 72                              
                    𝑂𝑇 = 7 
  ∴ Muk; = 7 nr.kP         
 

2 nrq;Nfhz ∆𝐿𝑀𝑁 y;  ∠𝐿 = 90ᵒ 
 
tl;lj;jpd; Muk; 𝑟 vd;f 
 
gpjhfu];Njw;wj;jpd;gb  
 
 MN2 = LM2 + LN2   
                                                     
 MN2 = 82 + 62 = 64 + 36 = 100 
                   

 𝑀𝑁 =  100 = 10  

 
 
 
∆𝐿𝑀𝑁 d; gug;G  =∆𝑀𝑂𝐿 d; gug;G  +∆𝑁𝑂𝐿 d; gug;G  +∆𝑁𝑂𝑀 d; gug;G   
 

      
1

2
× 𝑀𝐿 × 𝐿𝑁 =

1

2
× 𝐿𝑀 × 𝑟 +

1

2
× 𝐿𝑁 × 𝑟 +

1

2
× 𝑀𝑁 × 𝑟 

 
,UGwKk; 2My; ngUf;Ff 
       𝑀𝐿 × 𝐿𝑁 = 𝐿𝑀 × 𝑟 + 𝐿𝑁 × 𝑟 + 𝑀𝑁 × 𝑟  
        8 × 6 = 8 × 𝑟 + 6 × 𝑟 + 10 × 𝑟 
          48 = 8𝑟 + 6𝑟 + 10𝑟    
         24𝑟 = 48 

          𝑟 =
48

2
= 2 

 
tl;lj;jpd; Muk; 𝑟 = 2  nr.kP   

  nrq;Nfhz Kf;Nfhzj;jpd; gug;G =
1

2
𝑏  
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3 glj;jpypUe;J  
 𝐴𝐷 = 𝑥  > 𝐵𝐸 = 𝑦  >  𝐶𝐹 = 𝑧  NkYk;  
 
  𝐴𝐵 = 𝑥 + 𝑦 = 12   ---------------------① 
  𝐵𝐶 = 𝑦 + 𝑧 = 8    ----------------------② 
  𝐶𝐴 = 𝑧 + 𝑥 = 10   ---------------------③ 
 
∆𝐴𝐵𝐶 d; Rw;wsT 𝐴𝐵 + 𝐵𝐶 + 𝐶𝐴 = 12 + 8 + 10 
         𝑥 + 𝑦 + 𝑦 + 𝑧 + 𝑧 + 𝑥 = 30 
                2𝑥 + 2𝑦 + 2𝑧 = 30 
  2 × (𝑥 + 𝑦 + 𝑧)  = 30 

                   𝑥 + 𝑦 + 𝑧 =
30

2
 

                   𝑥 + 𝑦 + 𝑧 = 15 
                     12 + 𝑧 = 15        (   𝑥 + 𝑦 = 12   )  
                         𝑧 = 15 − 12 
                         𝑧 = 3 
 
 𝑧 = 3 vd ②y; gpujpapl 𝑦 + 3 = 8   
                        𝑦 = 8 − 3    
                        𝑦 = 5    
 
𝑧 = 3 vd ③y; gpujpapl 3 + 𝑥 = 10    
                       𝑥 = 10 − 3    
                       𝑥 = 7   
 
 𝐴𝐷 = 7 nr.kP    𝐵𝐸 = 5 nr.kP     𝐶𝐹 = 3 nr.kP 
 

4 ∠𝑃𝑂𝑅 = 120ᵒ > 𝑄𝑂𝑅 MdJ tpl;lk; vd nfhLf;fg;gl;Ls;sjhy; 
 
   ∠𝑃𝑂𝑄 + ∠𝑃𝑂𝑅 = 180ᵒ   (  ∠𝑄𝑂𝑅 Neh;Nfhzk; =180ᵒ    ) 
    ∠𝑃𝑂𝑄 + 120ᵒ = 180ᵒ 
          ∠𝑃𝑂𝑄 = 180ᵒ − 120ᵒ 
          ∠𝑃𝑂𝑄 = 60ᵒ   
NkYk; 
njhLNfhL Muj;jpw;Fr; nrq;Fj;jhf 
mikAk; vd;gjhy; 𝑂𝑄 ⊥  𝑃𝑄                              
∴  ∠𝑃𝑄𝑂 = 90ᵒ 
 
 
∆𝑃𝑄𝑂  tpy; ∠𝑃𝑄𝑂 + ∠𝑃𝑂𝑄 + ∠𝑂𝑃𝑄 = 180ᵒ 
             90ᵒ + 60ᵒ + ∠𝑂𝑃𝑄 = 180ᵒ 
                       ∠𝑂𝑃𝑄 = 180ᵒ − 150ᵒ 
 
                   ∴   ∠𝑂𝑃𝑄 = 30ᵒ 
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5 ∠𝐴𝐵𝑇 = 65ᵒ > 𝐴𝐵 MdJ xU ehz; > 𝑂 vd;gJ 
tl;lj;jpd; ikak; vd nfhLf;fg;gl;Ls;sjhy; 
 
glj;jpy; ∠𝐴𝐵𝑇   vd;gJ ehz; njhLNfhl;Lld; 
Vw;gLj;Jk; Nfhzk; 
 
∠𝐴𝑃𝐵  vd;gJ khw;W tl;lj;Jz;by; mike;j 
Nfhzk;   
   ∴ khw;W tl;lj;Jz;L Njw;wj;jpd;gb 
            ∠𝐴𝐵𝑇 =  ∠𝐴𝑃𝐵 = 65ᵒ  
  
 tl;lj;jpd; xU ehz; tl;l ikaj;jpy; jhq;Fk;  
Nfhz msthdJ tl;lj;jpd; ghpjpapy; jhq;Fk; 
Nfhzmsitg;Nghy; ,Uklq;fhFk;   
                 ∴ ∠𝐴𝑂𝐵 = 2 × ∠𝐴𝑃𝐵 
                   ∠𝐴𝑂𝐵 = 2 × 65ᵒ = 130ᵒ  

6 glj;jpy; 𝑂𝑃 = 5 nr.kP > 𝑂𝑇 = 13 nr.kP  
nrq;Nfhz ∆𝑃𝑂𝑇 apy; ∠𝑃 = 90ᵒ 
gpjhfu];Njw;wj;jpd;gb       OT2 = OP2 + PT2                                        
                   132  = 52 + PT2 
                   169 − 25 = PT2 
                       PT2 = 144 
                       𝑃𝑇 = 12 
 𝑃𝐴 = 𝑥 vdf;nfhz;lhy; 𝑃𝐴 kw;Wk; 𝐴𝐸 vd;gd 
Gs;sp 𝐴 tpypUe;J tl;lj;jpw;F njhLNfhLfs; vd;gjhy; ePsq;fs; rkk;  
∴  𝑃𝐴 = 𝐴𝐸 = 𝑥 
   
 NkYk; 𝑇𝐴 = 12 − 𝑥 
  
 𝐸𝑇 = 𝑂𝑇 − 𝑂𝐸 = 13 − 5 = 8 nr.kP (  Muq;fs; rkk; ∴ 𝑂𝑃 = 𝑂𝐸 = 5 nr.kP ) 
  
nrq;Nfhz ∆𝐴𝐸𝑇 apy; ∠𝐸 = 90ᵒ  
gpjhfu];Njw;wj;jpd;gb      TA2 = AE2 + ET2                                        
             (12 − 𝑥)2  = 𝑥2 + 82 
            122 + 𝑥2 − 24𝑥 = 𝑥2 + 82 
                144 − 24𝑥 = 64 
                 144 − 64 = 24𝑥 
                      80 = 24𝑥 

                       𝑥 =
80

24
=

10×8

3×8
 

                  𝐴𝐸 = 𝑥 =
10

3
 

 

            𝐴𝐵 = 2 × 𝐴𝐸 = 2 ×
10

3
 

 

            𝐴𝐵 =
20

3
 nr.kP 
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7 rpwpa tl;lj;jpd; Muk; 𝑂𝑇 = 6 nr.kP 
nghpa tl;lj;jpd; ehzpd; ePsk; 𝑃𝑄 = 16 nr.kP 
 
nghpa tl;lj;jpd; ehz; rpwpa tl;lj;jpw;F 
njhLNfhL 
nghpa tl;lj;jpd; Muk; 𝑂𝑄 =  ?  
 
Muk; njhLNfhl;bw;Fr; nrq;Fj;J vd;gjhy; 
                 𝑂𝑇 ⊥ 𝑃𝑄  
 
,U tl;lq;fSk; nghJika tl;lq;fs; vd;gjhy;     
        𝑃𝑇 = 𝑇𝑄 = 8 nr.kP 
 
nrq;Nfhz ∆𝑂𝑇𝑄 apy; ∠𝑇 = 90ᵒ  
gpjhfu];Njw;wj;jpd;gb      OQ2  = OT2 + TQ2                                        
                      = 62 + 82 
                           = 36 + 64 
                      OQ2 = 100 
                       OQ = 10  
∴ nghpa tl;lj;jpd; Muk; 10 nr.kP 
 

8 rpwpa tl;lj;jpd; Muk; 𝑂𝑃 = 3 nr.kP  
nghpa tl;lj;jpd; Muk; 𝑂′𝑃 = 4 nr.kP 
 
Muk; njhLNfhl;bw;Fr; nrq;Fj;J 
vd;gjhy; 𝑂𝑃 ⊥ 𝑂′𝑃  
  
nrq;Nfhz ∆𝑃𝑂𝑂′ apy; ∠𝑃 = 90ᵒ  
 
gpjhfu];Njw;wj;jpd;gb    
             𝑂𝑂′ 2    = OP2 + 𝑂′𝑃2                                        
               = 32 + 42 
                    = 9 + 16                   
        𝑂𝑂′ 2     = 25 
             𝑂𝑂′   = 5 nr.kP 
 
 𝑂𝑂′ I nghJehz; 𝑃𝑄 MdJ ntl;Lk; Gs;sp 𝑅 vd;f  
∴ 𝑂′𝑅 = 𝑥 vdpy; 𝑂𝑅 = 𝑂𝑂′ − 𝑂′𝑅 = 5 − 𝑥 
 
nghJ ehz; ,Utl;lq;fspd; ikag;Gs;spfisAk; ,izf;Fk; Nfhl;bw;Fr; 
nrq;Fj;J vd;gjhy; 𝑂𝑂′  ⊥ 𝑃𝑄 
  ∴  ∠𝑂𝑅𝑃 = ∠𝑃𝑅𝑂′ = 90ᵒ  
 
nrq;Nfhz ∆𝑃𝑂′𝑅 y; ∠𝑅 = 90ᵒ    
gpjhfu];Njw;wj;jpd;gb      O′P2  = O′R2 + PR2                                        
                   42  = 𝑥2 + PR2 
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                    16 − 𝑥2 = PR2 
                     PR 2 = 16 − 𝑥2    -----------------------① 
kw;Wk; ∆𝑃𝑅𝑂 y; ∠𝑅 = 90ᵒ    
gpjhfu];Njw;wj;jpd;gb      OP2    = OR2 + PR2                                        
                    32   = (5 − 𝑥)2 + PR2 
               32 − (5 − 𝑥)2   = PR2 
                       PR2 = 9 − (5 − 𝑥)2 ---------------------------② 
 
①kw;Wk; ②ypUe;J   16 − 𝑥2 = 9 − (5 − 𝑥)2 
                  16 − 𝑥2 = 9 − (52 + 𝑥2 − 2 × 5 × 𝑥)   
                  16 − 𝑥2 = 9 − 25 − 𝑥2 + 10𝑥      
                      16 = −16 + 10𝑥      
                  16 + 16 = 10𝑥 
                     10𝑥 = 32 

                       𝑥 =
32

10
=

16

5
 vd;gij① y; gpujpapl 

         PR 2 = 16 − .
16

5
/

2
 

             = 16 −
256

25
 

 

        PR 2 =
16×25−256

25
=

400−256

25
=

144

25
 

 

        PR  =  
144

25
=

12

5
= 2.4 nr.kP 

 
 𝑃𝑄 = 2 × 𝑃𝑅 = 2 × 2.4 = 4.8 nr.kP 
 
 ∴ nghJ ehzpd; ePsk; 4.8 nr.kP 
 

9  ∆𝐴𝐵𝐶 y; 
 
∠𝐴 , ∠𝐵 fspd; ,Urkntl;bfs; 𝑂 tpy; 
ntl;bf;nfhs;tjhf vLj;Jf;nfhz;L 
∠𝐶 d; ,Urkntl;bAk; 𝑂 tpd; topNa 
nry;fpwJ vd fhl;Ltjd; %yk; 
,Urkntl;bfs; %d;Wk; 
xUGs;sptopr;nry;td vd ep&gpg;Nghk; . 
 
∆𝐴𝐵𝐶 y; ∠𝐴 , ∠𝐵 fspd; ,Urkntl;bfs; 
𝑂 tpy; ntl;bf;nfhs;tjhf nfhs;Nthk; 
 
𝑂𝐷 , 𝑂𝐸 , 𝑂𝐹 vd;gd KiwNa 𝑂 tpypUe;J 𝐵𝐶 , 𝐶𝐴 , 𝐴𝐵 fSf;F tiuaggl;l   
                          nrq;Fj;J NfhLfs; vdTk; nfhz;lhy;  
 
∆𝐵𝑂𝐷 kw;Wk; ∆𝐵𝑂𝐹 fspy; ∠𝑂𝐵𝐷 = ∠𝑂𝐵𝐹> ∠𝑂𝐷𝐵 = ∠𝑂𝐹𝐵 = 90ᵒ >  
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vdNt 𝐴𝐴 tpjpapd;gb ∆𝐵𝑂𝐷 Ak;; ∆𝐵𝑂𝐹  
Ak; tbnthj;jit MFk; 
 

 ∴   
𝐵𝐷

𝐵𝐹
=

𝑂𝐷

𝑂𝐹
=

𝑂𝐵

𝑂𝐵
 

 

        
𝐵𝐷

𝐵𝐹
=

𝑂𝐷

𝑂𝐹
= 1 

   
𝑂𝐷

𝑂𝐹
= 1 

 
  𝑂𝐷 = 𝑂𝐹 
,NjNghd;W ∆𝑂𝐴𝐸 kw;Wk; ∆𝑂𝐴𝐹 fspYk; 𝑂𝐸 = 𝑂𝐹 vd ep&gpf;fyhk; 
         𝑂𝐷 = 𝑂𝐹 = 𝑂𝐸 
 
,g;nghOJ 𝑂𝐶 ia ,izg;Nghk; 
 
∆𝑂𝐶𝐷 kw;Wk; ∆𝑂𝐶𝐸 fspy;; 𝑂𝐷 = 𝑂𝐸 > 𝑂𝐶 vd;gJk; nghJ 
 
kw;Wk;  ∠𝑂𝐷𝐶 = ∠𝑂𝐸𝐶 = 90ᵒ  vd fpilf;fpwJ 
 
    ∴ ∠𝑂𝐶𝐷 = ∠𝑂𝐶𝐸 vdyhk; 
 
mjhtJ 𝑂𝐶 vd;gJ ∠𝐶 d; Nfhz ,Urkntl;b MFk; .  
 
          ∴  ,Urkntl;bfs; %d;Wk; xUGs;sptopr;nry;fpd;wd . 

10 ∆𝐴𝐵𝐶 apy; 𝐴𝐵 = 8 nr.kP > 𝐵𝐶 = 6 nr.kP >  
∠𝐵 = 90ᵒ kw;Wk; 𝐴𝐷 = 2 nr.kP 
 
gpjhfu];Njw;wj;jpd;gb  
   AC2  = AB2 + BC2  
  AC2   = 82 + 62 = 64 + 36 = 100                                
  𝐴𝐶   = 10 
 
  𝐴𝐶 = 𝐴𝐷 + 𝐷𝐶 vd;gjhy; 
  10 = 2 + 𝐷𝐶 
  𝐷𝐶 = 10 − 2 = 8 nr.kP 
 
 𝐸 vd;gJ 𝐴𝐵 d; ikag;Gs;sp vd 
nfhLf;fg;gl;Ls;sjhy; 𝐴𝐸 = 𝐸𝐵 = 4 nr.kP 
 

∴ nkdpyh]; Njw;wj;jpd;gb 
BF

FC
×

CD

DA
×

AE

EB
= −1 ( ∆-d; Kidg;Gs;sp 𝐵-apypUe;J

                                         njhlq;fg;gl;Ls;sJ ) 
 

                      
BF

CF
×

CD

DA
×

AE

EB
= 1   ( 𝐹𝐶 MdJ 𝐶𝐹 vd        

                                 jpirkhw;wk; nra;ag;gl;Ls;sJ ) 
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BF

6+BF
×

8

2
×

4

4
= 1         (  𝐶𝐹 = 𝐶𝐵 + 𝐵𝐹  ) 

 

                        
BF

6+BF
× 4 = 1 

                           4𝐵𝐹 = 6 + 𝐵𝐹 
                      4𝐵𝐹 − 𝐵𝐹 = 6 
                          3 𝐵𝐹 = 6 

                            𝐵𝐹 =
6

3
= 2 

          ∴   𝐵𝐹 = 2 nr.kP  
11 nfhLf;fg;gl;l ∆𝐴𝐵𝐶 y; 𝐵𝐶 , 𝐶𝐴 kw;Wk; 𝐴𝐵y; cs;s Gs;spfs; KiwNa 𝐷 , 𝐸 , 𝐹 

 ∴ 𝐴𝐷  , 𝐵𝐸 , 𝐶𝐹   vd;gd rPtpad;fs; NkYk; ,it 
xUGs;spapy; ntl;bf;Nfhs;fpd;wd  
 

vdNt rPth]; Njw;wj;jpd;gb 
AE

EC
×

CD

DB
×

BF

FA
= 1 

                       

                       
3
4
2

×
2

10

3
×

BF

5
= 1 

 

                             
BF

2
= 1 

                                                               
                         𝐵F = 2 
   Njitahd fz;zhbj;Jz;bd; ePsk; FB = 2 nr.kP 
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12 nfhLf;fg;gl;lit : (𝑖)      𝑟 = 3.4 nr.kP 
               (𝑖𝑖)  ikak; 𝑃 
 
 
 
 
 
 
 
 
 
 
           gb - 1           gb - 2               

           
       
 
 
        gb – 3                gb – 4                         
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                     cz;ikg;glk;  

13 nfhLf;fg;gl;lit : 
 (𝑖)      𝑟 = 4.5 nr.kP 
 (𝑖𝑖)  khw;W tl;lj;Jz;L Njw;wj;ij gad;gLj;jTk; 
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     gb - 1                     gb - 2            

          
  
        gb – 3                   gb − 4 
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                      cz;ikg;glk; 
 
 

          
 

14 nfhLf;fg;gl;lit : 
 (𝑖)       𝑟 = 5 nr.kP 
 (𝑖𝑖)  𝑂𝑃 = 10  nr.kP 
 (𝑖𝑖𝑖) njhLNfhl;bd; ePsq;fis fzf;fpLf  
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    gb-1                     
 

  
        gb-2 

 
    
        
  
 
 gb-3 
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  gb – 4 

 
 
       
 
 
 
 
 
 
 
 
 
 
 
 



                          K.Mohanavel   GBHSS- Idappadi  cell-9629349662 

243 
 

 gb - 5 
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cz;ikg;glk;

 
  
nrq;Nfhz ∆𝑂𝐴𝑃 y; ∠𝐴 = 90ᵒ  , 𝑂𝐴 = 5 nr.kP  > 𝑂𝑃 = 10 nr.kP  
 
  ∴ gpjhfu]; Njw;wj;jpd;gb OP2 = OA2 + AP2 
                     102 = 52 + AP2 
                     AP2 = 102 − 52 
                     AP2   = 100 − 25 = 75  
 
njhLNfhl;bd; ePsk;  𝐴𝑃 = 8.7 nr.kP 
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15 nfhLf;fg;gl;lit : 
 (𝑖)       𝑟 = 4 nr.kP 
 (𝑖𝑖)  𝑂𝑃 = 11  nr.kP 
 
 
 
 
 
 
 
 
 
 
 
 
 
         gb-1                         gb-2 

        
 
        gb-3                           gb-4                  
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        gb - 5 
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 cz;ikg;glk;

 
    njhLNfhl;bd; ePsk; = 10.3 nr.kP 
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16 nfhLf;fg;gl;lit : 

 (𝑖)       𝑑 = 6 nr.kP → 𝑟 =
𝑑

2
=

6

2
= 3 nr.kP  

 (𝑖𝑖)  𝑂𝑃 = 5  nr.kP 
 (𝑖𝑖𝑖) njhLNfhl;bd; ePsq;fis fzf;fpLf 
 
 
 
 
 
 
 
 
 
 
        gb-1                       gb-2                  

           
 
        gb-3                       gb-4 
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       gb-5    

 
                      
 
 
 
 
  cz;ikg;glk; 
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nrq;Nfhz ∆𝑂𝐴𝑃 y; ∠𝐴 = 90ᵒ  , 𝑂𝐴 = 3 nr.kP  > 𝑂𝑃 = 5 nr.kP  
 
  ∴ gpjhfu]; Njw;wj;jpd;gb OP2 = OA2 + AP2 
                      52 = 32 + AP2 
                     AP2 = 52 − 32 
                     AP2   = 25 − 9 = 16 
  
njhLNfhl;bd; ePsk;  𝐴𝑃 = 4 nr.kP 
 

17 nfhLf;fg;gl;lit : 
 (𝑖)       𝑟 = 3.6 nr.kP  
 (𝑖𝑖)  𝑂𝑃 = 7.2  nr.kP 
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          gb-1                      
gb-2                   

      

 
  
 
 
 
 
 
 
 
 
 
 
 
         gb-3                      gb-4 
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          gb-5 

 
 
                     
 
 
 
 
 
 
 
 
 
 
   cz;ikg;glk; 
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    njhLNfhl;bd; ePsk; = 6.3 nr.kP 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

,t;Tyfpy; rhjpf;fg;gl;l rhjidfsps; vitAk; typikahy; rhjpf;fg;gl;lit my;y    
             tplhKaw;r;rpahy; rhjpf;fg;gl;litNa 
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  LN-5                                                 EX-5.1                                                      STD-10 

1 i nfhLf;fg;gl;l Gs;spfs; (1, −1) > (−4,6) > 
(−3, −5) 
 
nfhLf;fg;gl;l Gs;spfis tiuglj;jpy; Fwpj;J 
fbfhuKs;spd; vjph; jpirapy; vLj;Jf;nfhs;s 
Ntz;Lk; 
                     
 
𝐴(1, −1)  𝐵(−4,6)  𝐶(−3, −5)  
  (𝑥₁, 𝑦₁)   (𝑥₂, 𝑦₂)   (𝑥₃, 𝑦₃) vd;f 
 

∆𝐴𝐵𝐶 –d; gug;G =
1

2
{  [𝑥₁𝑦₂ + 𝑥₂𝑦₃ + 𝑥₃𝑦₁] − [𝑥₂𝑦₁ + 𝑥₃𝑦₂ + 𝑥₁𝑦₃] } 

          

 =
1

2
{  , 1 × 6 + (−4) × (−5) + (−3) × (−1) - − [ (−4) × (−1) + (−3) ×

                                                                                                                    6 + 1 × (−5)]} 
         

 =
1

2
{  ,6 + 20 + 3 - − [ 4 + (−18) + (−5)  ] } 

 =
1

2
{  ,29 - − [4 − 18 − 5   ] } 

 =
1

2
{  ,29 - − [−19   ] } 

 =
1

2
{29 + 19}   

 =
1

2
{48}   

 = 24 rJu myFfs; 
 ii nfhLf;fg;gl;l Gs;spfs; (−10, −4) > (−8, −1) > 

(−3, −5) 
nfhLf;fg;gl;l Gs;spfis tiuglj;jpy; Fwpj;J 
fbfhuKs;spd; vjph; jpirapy; vLj;Jf;nfhs;s 
Ntz;Lk; 
                
 𝐴(−10, −4)  𝐵(−3, −5)  𝐶(−8, −1) 
    (𝑥₁, 𝑦₁)     (𝑥₂, 𝑦₂)   (𝑥₃, 𝑦₃) vd;f 
 
 
 

∆𝐴𝐵𝐶 –d; gug;G =
1

2
{  [𝑥₁𝑦₂ + 𝑥₂𝑦₃ + 𝑥₃𝑦₁] − [𝑥₂𝑦₁ + 𝑥₃𝑦₂ + 𝑥₁𝑦₃] } 

          

   =
1

2
{  ,(−10) × (−5) + (−3) × (−1) + (−8) × (−4) - − [ (−3) ×

                                                                   (−4) + (−8) × (−5) + (−10) × (−1)] 
         

      =
1

2
{  ,50 + 3 + 32 - − [ 12 + 40 + 10  ] } 

        =
1

2
{  ,85 - − [62   ] } 
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    =
1

2
{23}   

       = 11.5 rJu myFfs;      
 

2 i nfhLf;fg;gl;l Gs;spfs;  
 

   𝐴(−
1

2
, 3)   𝐵(−5,6)   𝐶(−8,8) 

    (𝑥₁, 𝑦₁)     (𝑥₂, 𝑦₂)   (𝑥₃, 𝑦₃) vd;f 
 

∆𝐴𝐵𝐶 –d; gug;G =
1

2
   [𝑥₁𝑦₂ + 𝑥₂𝑦₃ + 𝑥₃𝑦₁] − [𝑥₂𝑦₁ + 𝑥₃𝑦₂ + 𝑥₁𝑦₃]  

          

   =
1

2
  0.−

1

2
/ × 6 + (−5) × 8 + (−8) × 3 1 − [ (−5) × 3 + (−8) × 6 + (−

1

2
) × 8] 

 

   =
1

2
   0 .−

6

2
/ + (−40) + (−24) 1 − [ (−15) + (−48) + .−

8

2
/]  

      

   =
1

2
   ,−3 − 40 − 24 - − [ −15 − 48 − 4  ]   

 

   =
1

2
   ,−67 - − [−67   ]  

 

   =
1

2
     −67 + 67  

  

    =
1

2
{0}   

    = 0 rJu myFfs; 
 
vdNt nfhLf;fg;gl;l Gs;spfs; xNu Neh;Nfhl;by; mike;Js;sd. 
 

 ii nfhLf;fg;gl;l Gs;spfs;  
 
𝐴(𝑎, 𝑏 + 𝑐)  𝐵(b , c + 𝑎)  𝐶(𝑐 , 𝑎 + 𝑏) 
    (𝑥₁, 𝑦₁)     (𝑥₂, 𝑦₂)   (𝑥₃, 𝑦₃) vd;f 
 

∆𝐴𝐵𝐶 –d; gug;G =
1

2
   [𝑥₁𝑦₂ + 𝑥₂𝑦₃ + 𝑥₃𝑦₁] − [𝑥₂𝑦₁ + 𝑥₃𝑦₂ + 𝑥₁𝑦₃]  

          

   =
1

2
  ,𝑎 × (c + 𝑎) + b × (𝑎 + 𝑏) + 𝑐 × (𝑏 + 𝑐)- − [ b × (𝑏 + 𝑐) + 

                                𝑐 × (c + 𝑎) +   𝑎 × (𝑎 + 𝑏)] 
 

   =
1

2
   ,𝑎𝑐 + 𝑎2 + 𝑏𝑎 + 𝑏2 + 𝑐𝑏 + 𝑐2 - − [ 𝑏2 + 𝑏𝑐 + 𝑐2 + 𝑐𝑎 + 𝑎2 + 𝑎𝑏]  

      

   =
1

2
  𝑎𝑐 + 𝑎2 + 𝑏𝑎 + 𝑏2 + 𝑐𝑏 + 𝑐2 − 𝑏2 − 𝑏𝑐 − 𝑐2 − 𝑐𝑎 − 𝑎2 − 𝑎𝑏   

 

   =
1

2
{0}  
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   = 0 rJu myFfs; 
 
vdNt nfhLf;fg;gl;l Gs;spfs; xNu Neh;Nfhl;by; mike;Js;sd. 

3  Kf;Nfhzj;jpd; gug;G = 20 rJu myFfs; 
 
nfhLf;fg;gl;l Gs;spfs;  
     (0,0)       (𝑝, 8)    (6, 2) 
    (𝑥₁, 𝑦₁)     (𝑥₂, 𝑦₂)   (𝑥₃, 𝑦₃) vd;f 
 

Kf;Nfhzj;jpd;; gug;G =
1

2
   [𝑥₁𝑦₂ + 𝑥₂𝑦₃ + 𝑥₃𝑦₁] − [𝑥₂𝑦₁ + 𝑥₃𝑦₂ + 𝑥₁𝑦₃]  

          

20     =
1

2
   ,0 × 8 + 𝑝 × 2 + 6 × 0 - − [ 𝑝 × 0 + 6 × 8 + 0 × 2] 

 

20          =
1

2
   , 0 + 2𝑝 + 0 - − [ 0 + 48 + 0]  

      

20         =
1

2
   2𝑝 − 48 

 
20 × 2 =    2𝑝 − 48  
  
  40  = 2𝑝 − 48   
40 + 48 = 2𝑝  
    88 = 2𝑝 
    2𝑝 = 88 

     𝑝 =
88

2
 

 
     𝑝 = 44 

 ii Kf;Nfhzj;jpd; gug;G = 32 rJu myFfs; 
 
nfhLf;fg;gl;l Gs;spfs;  
     (𝑝, 𝑝)      (5,6)    (5, −2) 
    (𝑥₁, 𝑦₁)     (𝑥₂, 𝑦₂)   (𝑥₃, 𝑦₃) vd;f 
 

Kf;Nfhzj;jpd;; gug;G =
1

2
   [𝑥₁𝑦₂ + 𝑥₂𝑦₃ + 𝑥₃𝑦₁] − [𝑥₂𝑦₁ + 𝑥₃𝑦₂ + 𝑥₁𝑦₃]  

          

32     =
1

2
   ,𝑝 × 6 + 5 × (−2) + 5 × 𝑝 - − [ 5 × 𝑝 + 5 × 6 + 𝑝 × (−2)] 

 

32          =
1

2
   , 6𝑝 − 10 + 5𝑝 - − [5𝑝 + 30 − 2𝑝]  

 

32          =
1

2
   , 11𝑝 − 10- − [3𝑝 + 30]  

 
      

32           =
1

2
   11𝑝 − 10 − 3𝑝 − 30 
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32 × 2  =           8𝑝 − 40  
  
   64  = 8𝑝 − 40   
64 + 40 = 8𝑝  
   104 = 8𝑝 
    8𝑝 = 104 

     𝑝 =
104

8
 

 
     𝑝 = 13 

4 i nfhLf;fg;gl;l Gs;spfs;  
     (2,3)      (4, 𝑎)    (6, −3)   
  (𝑥₁, 𝑦₁)     (𝑥₂, 𝑦₂)   (𝑥₃, 𝑦₃) vd;f  
,it xUNfhliktd vd;gjhy; ,g;Gs;spfshy; mikAk; Kf;Nfhzj;jpd; 
gug;G = 0 
 

Kf;Nfhzj;jpd;; gug;G =
1

2
   [𝑥₁𝑦₂ + 𝑥₂𝑦₃ + 𝑥₃𝑦₁] − [𝑥₂𝑦₁ + 𝑥₃𝑦₂ + 𝑥₁𝑦₃]  

          
        0×2 =   ,2 × 𝑎 + 4 × (−3) + 6 × 3 - − [ 4 × 3 + 6 × 𝑎 + 2 × (−3)] 
 
         0   =   , 2𝑎 − 12 + 18 - − [12 + 6𝑎 − 6]  
         0    =   , 2𝑎 + 6- − [6𝑎 + 6]       
         0    =  2𝑎 − 6𝑎 + 6 − 6 
           0  =   −4𝑎   

           𝑎 =
0

−4
   

          𝑎 = 0 
 ii nfhLf;fg;gl;l Gs;spfs;  

     (𝑎, 2 − 2𝑎)      (−𝑎 + 1, 2𝑎)    (−4 − 𝑎,   6 − 2𝑎)   
      (𝑥₁, 𝑦₁)          (𝑥₂, 𝑦₂)          (𝑥₃, 𝑦₃)    vd;f  
,it xUNfhliktd vd;gjhy; ,g;Gs;spfshy; mikAk; Kf;Nfhzj;jpd; 
gug;G = 0 

Kf;Nfhzj;jpd;; gug;G =
1

2
   [𝑥₁𝑦₂ + 𝑥₂𝑦₃ + 𝑥₃𝑦₁] − [𝑥₂𝑦₁ + 𝑥₃𝑦₂ + 𝑥₁𝑦₃]  

          
  0 × 2 =  ,𝑎 × 2𝑎 + (−𝑎 + 1) × (6 − 2𝑎) + (−4 − 𝑎) × (2 − 2𝑎)- − 
                                      [ (−𝑎 + 1) ×  (2 − 2𝑎)  + (−4 − 𝑎) × 2𝑎 + 𝑎 × (6 − 2𝑎)]  
 

         0 =   , 2𝑎2 − 6𝑎 + 2𝑎2 + 6 − 2𝑎 − 8 + 8𝑎 − 2𝑎 + 2𝑎2 -– 
                                                      [(−2𝑎 + 2𝑎2 + 2 − 2𝑎 − 8𝑎 − 2𝑎2 + 6𝑎 − 2𝑎2]  
 
        0  =   ,6𝑎2 − 2𝑎 − 2- − [−2𝑎2 − 6𝑎 + 2]  
      
       0  =   6𝑎2 − 2𝑎 − 2  + 2𝑎2 + 6𝑎 − 2   
           0 = 8𝑎2 + 4𝑎 − 4     
,UGwKk; ehd;fhy; tFf;f   2𝑎2 + 𝑎 − 1 = 0 
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1

2
 (2𝑎 + 2)(2𝑎 − 1) = 0            

                
1

2
× 2 (𝑎 + 1)(2𝑎 − 1) = 0 

        (𝑎 + 1) = 0   kw;Wk; (2𝑎 − 1) = 0 
 

              𝑎 = −1 kw;Wk; 𝑎 =
1

2
 

 
5 i nfhLf;fg;gl;l Gs;spfs; 

 (−9, −2) > (−8, −4) > (2,2) > (1, −3) 
 
nfhLf;fg;gl;l Gs;spfis tiuglj;jpy; 
Fwpj;J fbfhuKs;spd; vjph; jpirapy; 
vLj;Jf;nfhs;s Ntz;Lk; 
           
 
 
 𝐴(−9, −2)    𝐵(−8, −4)   𝐶(1, −3) 𝐷(2,2) 
   (𝑥₁, 𝑦₁)     (𝑥₂, 𝑦₂)   (𝑥₃, 𝑦₃)      (𝑥₄, 𝑦₄) vd;f 
 

ehw;fuj;jpd;; gug;G =
1

2
   [𝑥₁𝑦₂ + 𝑥₂𝑦₃ + 𝑥₃𝑦₄ + 𝑥₄𝑦₁] − [𝑥₂𝑦₁ + 𝑥₃𝑦₂ +

                                                                                                                      𝑥₄𝑦₃ + 𝑥₁𝑦₄]  
 

                                  =
1

2
   ,(−9) × (−4) + (−8) × (−3) + 1 × 2 + 2 × (−2)- − 

                                               [ (−8) × (−2) + 1 × (−4) + 2 × (−3) + (−9) × 2]     
         
            

             =
1

2
  ,36 + 24 + 2 − 4 - − [ 16 − 4 − 6 − 18  ]    

 

             =
1

2
   ,58 - − [−12   ]  

             =
1

2
  {   58 + 12    } 

  

            =   
1

2
  {70}   

 
                  = 35 rJu myFfs; 
 

 ii nfhLf;fg;gl;l Gs;spfs;  
(−9,0) > (−8,6) > (−1, −2) > (−6, −3) 
 
nfhLf;fg;gl;l Gs;spfis tiuglj;jpy; Fwpj;J fbfhuKs;spd; vjph; 
jpirapy; vLj;Jf;nfhs;s Ntz;Lk; 
 
 
 
𝐴(−8,6)    𝐵(−9,0)     𝐶(−6, −3) 𝐷(−1, −2)   
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   (𝑥₁, 𝑦₁)   (𝑥₂, 𝑦₂)   (𝑥₃, 𝑦₃)    (𝑥₄, 𝑦₄) 
vd;f 
 
 
 
 
 
 
 
 

ehw;fuj;jpd;; gug;G =
1

2
   [𝑥₁𝑦₂ + 𝑥₂𝑦₃ +

𝑥₃𝑦₄ + 𝑥₄𝑦₁] − [𝑥₂𝑦₁ + 𝑥₃𝑦₂ +
                                                                                                                      𝑥₄𝑦₃ + 𝑥₁𝑦₄]  
 

                           =
1

2
   ,(−8) × 0 + (−9) × (−3) + (−6) × (−2) + (−1) × 6- − 

                                           [ (−9) × 6 + (−6) × 0 + (−1) × (−3) + (−8) × (−2)]     
         

           =
1

2
  ,0 + 27 + 12 − 6 - − [−54 + 0 + 3 + 16  ]    

 

           =
1

2
   ,33 - − [−35   ]  

           =
1

2
   33 + 35  

  

           =   
1

2
{68}   

                = 34 rJu myFfs; 
6  ehw;fuj;jpd;; gug;G = 28 rJu myFfs; 

nfhLf;fg;gl;l Gs;spfs; (−4, −2) > (−3, 𝑘) > (3, −2) > (2,3) 
 
 𝐴(−4, −2)    𝐵(−3, 𝑘)     𝐶(3, −2)   𝐷(2,3)   
   (𝑥₁, 𝑦₁)   (𝑥₂, 𝑦₂)   (𝑥₃, 𝑦₃)    (𝑥₄, 𝑦₄) vd;f 
 

ehw;fuj;jpd;; gug;G =
1

2
   [𝑥₁𝑦₂ + 𝑥₂𝑦₃ + 𝑥₃𝑦₄ + 𝑥₄𝑦₁] − [𝑥₂𝑦₁ + 𝑥₃𝑦₂ +

                                                                                                                      𝑥₄𝑦₃ + 𝑥₁𝑦₄]  
 

                  28 =
1

2
   ,(−4) × 𝑘 + (−3) × (−2) + 3 × 3 + 2 × (−2)- − 

                                           [ (−3) × (−2) + 3 × 𝑘 + 2 × (−2) + (−4) × 3]     
         
    28 × 2 =  ,−4𝑘 + 6 + 9 − 4 - − [6 + 3𝑘 − 4 − 12  ]    
 
       56 =   ,−4𝑘 + 11 - − [3𝑘 − 10   ]  
 
       56 =  {   −4𝑘 + 11 − 3𝑘 + 10   }  
  
       56 =  {−7𝑘 + 21}  
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       7𝑘 = 21 − 56 ; 
       7𝑘 = 35 

        𝑘 =
35

7
 

        𝑘 = 5 
7  nfhLf;fg;gl;l Gs;spfs;  

     (−3,9)      (𝑎, 𝑏)    (4, −5)   
      (𝑥₁, 𝑦₁)     (𝑥₂, 𝑦₂)   (𝑥₃, 𝑦₃) vd;f  
,it xUNfhliktd vd;gjhy; ,g;Gs;spfshy; mikAk; Kf;Nfhzj;jpd; 
gug;G = 0 
NkYk; nfhLf;fg;gl;lJ 𝑎 + 𝑏 = 1 
 

Kf;Nfhzj;jpd;; gug;G =
1

2
   [𝑥₁𝑦₂ + 𝑥₂𝑦₃ + 𝑥₃𝑦₁] − [𝑥₂𝑦₁ + 𝑥₃𝑦₂ + 𝑥₁𝑦₃]  

          
      0×2=     ,−3 × 𝑏 + 𝑎 × (−5) + 4 × 9 - − [𝑎 × 9 + 4 × 𝑏 + (−3) ×
(−5)] 
 
       0 =  ,−3𝑏 − 5𝑎 + 36 - − [9𝑎 + 4𝑏 + 15]  
       0  =  ,−3𝑏 − 5𝑎 + 36 − 9𝑎 − 4𝑏 − 15-      
       0  =  −14𝑎 − 7𝑏 + 21 
,UGwKk; 7  My; tFf;f 
         0 = −2𝑎 − 𝑏 + 3  
  2𝑎 + 𝑏 − 3 = 0       
𝑎 + 𝑎 + 𝑏 − 3 = 0   
   𝑎 + 1 − 3 = 0 
      𝑎 − 2 = 0 
         𝑎 = 2 
 
 𝑎 = 2 vd 𝑎 + 𝑏 = 1 y; gpujpapl 2 + 𝑏 = 1 
                              𝑏 = 1 − 2 
                              𝑏 = −1 
 𝑎 = 2   𝑏 = −1 

8            
 ∆ 𝐴𝐵𝐶 -y; 𝑃, 𝑄, 𝑅 vd;gd KiwNa 
𝐴𝐵, 𝐵𝐶, 𝐶𝐴 Mfpa gf;fq;fspd; eLg;Gs;spfs;  
 𝑃(11,7) , 𝑄(13.5 , 4)   , 𝑅(9.5 , 4) vd 
nfhLf;fg;gl;Ls;sJ  
 
 
 
 
 𝐴(𝑥₁, 𝑦₁) , 𝐵(𝑥₂, 𝑦₂)   , 𝐶(𝑥₃, 𝑦₃) vd;gd Kf;Nfhzj;jpd; Kidg;Gs;spfs;  
vd;f   

(𝑥₁, 𝑦₁) , (𝑥₂, 𝑦₂) Mfpatw;wpd; eLg;Gs;sp = .
𝑥₁+𝑥₂

2
  ,

𝑦₁+𝑦₂

2
/ 
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𝐴𝐵 -d; eLg;Gs;sp = 𝑃  

      .
𝑥₁+𝑥₂

2
  ,

𝑦₁+𝑦₂

2
/ = (11,7) 

∴ 
𝑥₁+𝑥₂

2
= 11                       

𝑦₁+𝑦₂

2
= 7 

 
 𝑥₁ + 𝑥₂ = 22     𝑦₁ + 𝑦₂ = 14    -------------------------------------------① 
 

 
𝑥₂+𝑥₃

2
=

27

2
                         

𝑦₂+𝑦₃

2
= 4 

 
 𝑥₂ + 𝑥₃ = 27     𝑦₂ + 𝑦₃ = 8     -------------------------------------------② 
 
𝑥₁+𝑥₃

2
=

19

2
                          

𝑦₁+𝑦₃

2
= 4 

 𝑥₁ + 𝑥₃ = 19     𝑦₁ + 𝑦₃ = 8    -------------------------------------------③ 
 
①,② kw;Wk; ③Mfpatw;iw $l;Lf  
 𝑥₁ + 𝑥₂ + 𝑥₂ + 𝑥₃ + 𝑥₁ + 𝑥₃ = 22 + 27 + 19   𝑦₁ + 𝑦₂ + 𝑦₂ + 𝑦₃ + 𝑦₁ + 𝑦₃ = 14 + 8 + 8 
 
 2(𝑥₁ + 𝑥₂ + 𝑥₃) = 68                      2(𝑦₁ + 𝑦₂ + 𝑦₃) = 30 

    𝑥₁ + 𝑥₂ + 𝑥₃ =
68

2
                       𝑦₁ + 𝑦₂ + 𝑦₃ =

30

2
 

       22 + 𝑥₃ = 34                           14 + 𝑦₃ = 15 
           𝑥₃ = 34 − 22                           𝑦₃ = 15 − 14 
           𝑥₃ = 12                               𝑦₃ = 1 
 
 ∴ 𝐶(12,1) 
 
 𝑥₃ = 12  >  𝑦₃ = 1 vd ② y; gpujpapl  
𝑥₂ + 12 = 27              𝑦₂ + 1 = 8     
   𝑥₂ = 27 − 12               𝑦₂ = 8 − 1     
   𝑥₂ = 15                   𝑦₂ = 7     
  
 ∴ 𝐵(15,7) 
 
 𝑥₂ = 15  >  𝑦₂ = 7 vd ① y; gpujpapl  
𝑥₁ + 15 = 22              𝑦₁ + 7 = 14     
   𝑥₂ = 22 − 15              𝑦₂ = 14 − 7     
   𝑥₂ = 7                   𝑦₂ = 7     
  
 ∴ 𝐴(7,7) 
Kf;Nfhzj;jpd; Kidg;Gs;spfs; 𝐴(7,7) 𝐵(15,7)  𝐶(12,1) 
 

Kf;Nfhzj;jpd; gug;gsT =
1

2
   [𝑥₁𝑦₂ + 𝑥₂𝑦₃ + 𝑥₃𝑦₁] − [𝑥₂𝑦₁ + 𝑥₃𝑦₂ + 𝑥₁𝑦₃] 

 
 
∆ 𝐴𝐵𝐶 d; gug;gsT = 

1

2
  ,7 × 7 + 15 × 1 + 12 × 7 - − [15 × 7 + 12 × 7 + 7 × 1] 
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                                  = 
1

2
  , 49 + 15 + 84 - − [105 + 84 + 7]  

 

                        = 
1

2
  , 148- − [196]  

      

                     =
1

2
  (−48)   

∆ 𝐴𝐵𝐶 d; gug;gsT  =  24  
 
 𝑃(11,7) , 𝑄(13.5 , 4)   , 𝑅(9.5 , 4) 
 

∆ 𝑃𝑄𝑅 d; gug;gsT = 
1

2
   011 × 4 +

27

2
× 4 +

19

2
× 7 1 − [

27

2
× 7 +

19

2
× 4 + 11 × 4] 

 

                                   = 
1

2
  , 44 + 54 + 66.5 - − [94.5 + 38 + 44]  

 

                         = 
1

2
  , 164.5- − [176.5]  

      

                      =
1

2
  (−12)   

∆ 𝑃𝑄𝑅 d; gug;gsT  = 6 r.m 
 
∆ 𝐴𝐵𝐶 d; gug;gsT  = 24 = 4 × 6 = 4 × (∆ 𝑃𝑄𝑅 d; gug;gsT)   
 

9  
 
 
 
 

Kw;wj;jpd; gug;gsT = ehw;fuk; 𝐴𝐵𝐶𝐷-d; gug;gsT − ehw;fuk; 𝐸𝐹𝐺𝐻-d; 
gug;gsT 
 

ehw;fuj;jpd;; gug;G =
1

2
     ,𝑥1𝑦2 + 𝑥2𝑦3 + 𝑥3𝑦4 + 𝑥4𝑦1- − 

                                                                                       [𝑥₂𝑦₁ + 𝑥₃𝑦₂ +   𝑥₄𝑦₃ + 𝑥₁𝑦₄]  
 

 
𝐴(−4, −8)    𝐵(8, −4)     𝐶(6,10)   𝐷(−10,6)   
   (𝑥₁, 𝑦₁)   (𝑥₂, 𝑦₂)   (𝑥₃, 𝑦₃)    (𝑥₄, 𝑦₄) vd;f 
 

𝐴𝐵𝐶𝐷-d; gug;gsT =
1

2
   ,(−4) × (−4) + 8 × 10 + 6 × 6 + (−10) × (−8)- − 

                                                         [ 8 × (−8) + 6 × (−4) + (−10) × 10 + (−4) × 6]     
         

              =
1

2
    ,16 + 80 + 36 + 80 - − [−64 − 24 − 100 − 24  ]    

 

              = 
1

2
     ,212 - − [−212  ]  

 

              = 
1

2
 × 424  

              = 212 
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𝐸(−3, −5)    𝐹(6, −2)     𝐺(3,7)   𝐻(−6,4)   
   (𝑥₁, 𝑦₁)   (𝑥₂, 𝑦₂)   (𝑥₃, 𝑦₃)    (𝑥₄, 𝑦₄) vd;f 
 

𝐸𝐹𝐺𝐻-d; gug;gsT =
1

2
   ,(−3) × (−2) + 6 × 7 + 3 × 4 + (−6) × (−5)- − 

                                                             [ 6 × (−5) + 3 × (−2) + (−6) × 7 + (−3) × 4]     
         

              =
1

2
    ,6 + 42 + 12 + 30 - − [−30 − 6 − 42 − 12  ]    

 

              = 
1

2
      ,90 - − [−90  ]  

 

              = 
1

2
 × 180  

              = 90 
 
Kw;wj;jpd; gug;gsT = 212−90 =122    r.m  
 

10  Kf;Nfhzj;jpd; Kidg;Gs;spfs; 𝐴(−5, −4) 𝐵(1,6)  𝐶(7, −4) 
 

 Kf;Nfhzj;jpd; gug;gsT =
1

2
  [𝑥₁𝑦₂ + 𝑥₂𝑦₃ + 𝑥₃𝑦₁] − [𝑥₂𝑦₁ + 𝑥₃𝑦₂ + 𝑥₁𝑦₃] 

 
 
∆ 𝐴𝐵𝐶 d; gug;gsT=

1

2
  ,−5 × 6 + 1 × (−4) + 7 × (−4) - − [1 × (−4) + 7 × 6 +  (−5) ×

−4)] 
 

                              = 
1

2
  ,−30 + (−4) + (−28) - − [−4 + 42 + 20]  

 

                   = 
1

2
   ,−30 − 4 − 28- − [58]  

      

               =
1

2
  (−62 − 58)   

  

              =
1

2
  (−120) 

∆ 𝐴𝐵𝐶 d; gug;gsT  =  60 r.m 
 
 6 r.m f;F 1 thsp Njit vdpy;  
 

60 r.m f;F Njitg;gLk; thspfspd; vz;zpf;if =
60

6
 = 10 
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11  

 
 
 
 
 
 
 
 
 
i              

 
∆ 𝐴𝐺𝐹 d; Kidg;Gs;spfs; 𝐴(−5,3) 𝐺(−4.5,0.5)  𝐹(−2,3) 
 

Kf;Nfhzj;jpd; gug;gsT =
1

2
   [𝑥₁𝑦₂ + 𝑥₂𝑦₃ + 𝑥₃𝑦₁] − [𝑥₂𝑦₁ + 𝑥₃𝑦₂ + 𝑥₁𝑦₃] 

 
 
∆ 𝐴𝐺𝐹 d; gug;gsT = 

1

2
   ,−5 × 0.5 + (−4.5) × 3 + (−2) × 3 - − [(−4.5) × 3 +

                                                                                                                         (−2) × 0.5 + (−5) × 3] 
 

                              = 
1

2
  ,−2.5 + (−13.5) + (−6) - − [−13.5 + (−1) + (−15)]  

 

             = 
1

2
  ,−2.5 − 13.5 − 6 - − [−13.5 − 1 − 15]     

 

                          = 
1

2
   ,−22- − [−29.5]  

      

               =
1

2
   (−22 + 29.5)   

  

              =
1

2
  (−7.5) 

 
∆ 𝐴𝐺𝐹 d; gug;gsT  = 3.75 r.m 

11 ii ∆ 𝐹𝐸𝐷 d; Kidg;Gs;spfs; 𝐹(−2,3) 𝐸(1.5,1)  𝐷(1,3) 
 

Kf;Nfhzj;jpd; gug;gsT =
1

2
   [𝑥₁𝑦₂ + 𝑥₂𝑦₃ + 𝑥₃𝑦₁] − [𝑥₂𝑦₁ + 𝑥₃𝑦₂ + 𝑥₁𝑦₃] 

 
 
∆ 𝐹𝐸𝐷 d; gug;gsT = 

1

2
  ,−2 × 1 + 1.5 × 3 + 1 × 3 - − [1.5 × 3 +  1 × 1 + (−2) × 3] 

 

                              = 
1

2
  ,−2 + 4.5 + 3 - − [4.5 + 1 + (−6)]  

 

             = 
1

2
  ,5.5 - − [5.5 − 6]     
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                          = 
1

2
   ,5.5- − [−0.5]  

      

                =
1

2
    (5.5 + 0.5)   

              =
1

2
  × 6 

∆ 𝐹𝐸𝐷 d; gug;gsT  = 3 r.m  
 iii  ehw;fuk; 𝐵𝐶𝐸𝐺-d; gug;gsT  

 

ehw;fuj;jpd;; gug;G =
1

2
   𝑥₁𝑦₂ + 𝑥₂𝑦₃ + 𝑥₃𝑦₄ + 𝑥₄𝑦₁] −         

                                                                                     [𝑥₂𝑦₁ + 𝑥₃𝑦₂ + 𝑥₄𝑦₃ + 𝑥₁𝑦₄]  
 

𝐵(−4, −2)    𝐶(2, −1)     𝐸(1.5,1)   𝐺(−4.5,0.5)   
   (𝑥₁, 𝑦₁)   (𝑥₂, 𝑦₂)   (𝑥₃, 𝑦₃)    (𝑥₄, 𝑦₄) vd;f 
 
𝐴𝐵𝐶𝐷-d; gug;gsT =

1

2
   ,(−4) × (−1) + 2 × 1 + 1.5 × 0.5 + (−4.5) × (−2)- − 

                                                         [2 × (−2) + 1.5 × (−1) + (−4.5) × 1 + (−4) × 0.5]     
         

              =
1

2
    ,4 + 2 + 0.75 + 9 - − [−4 − 1.5 − 4.5 − 2  ]    

 

              = 
1

2
     ,15.75 - − [−12  ]  

 

              = 
1

2
     ,15.75 + 12 -  

 
 

              = 
1

2
 ×27.75   

              = 13.88 r.m 
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  STD-10                                                         LN-5                                                    EX-5.2                                                                         

1 i  𝜃 = 90° 
rha;T 𝑚 = tan 𝜃 
             𝑚 = tan 90°    = tiuaWf;fg;gltpy;iy 

 ii  𝜃 = 0° 
rha;T 𝑚 = tan 𝜃 
             𝑚 = tan 0°     = 0 

2 i  rha;T = 0   →  rha;T 𝑚 = tan 𝜃 
    tan 𝜃 = 0 
 tan 0° = 0 
∴        θ = 0 

 ii rha;T = 1    →  rha;T 𝑚 = tan 𝜃 
         𝑚 = 1 
    tan 𝜃 = 1 
 tan 45° = 1 
∴        θ = 45 

3 i  (5,  5  ) kw;Wk; Mjpg;Gs;sp                  Mjpg;Gs;sp vd;gJ (0,0) 

 (5,  5  ) kw;Wk; (0,0) 
(𝑥₁, 𝑦₁)>(𝑥₂, 𝑦₂) vd;w Gs;spfs; topNa nry;Yk; Neh;Nfhl;bd; 

                                         rha;T 𝑚 =
𝑦₂−𝑦₁

𝑥₂−𝑥₁
   

                            𝑚 =
0− 5  

0−5
=

− 5  

−5
=

 5  

 5  × 5  
 

                            

                            𝑚 =
1

 5  
 

 ii  (𝑠𝑖𝑛 𝜃, − cos 𝜃) kw;Wk; (−𝑠𝑖𝑛 𝜃, cos 𝜃)                    
 
(𝑥₁, 𝑦₁)>(𝑥₂, 𝑦₂) vd;w Gs;spfs; topNa nry;Yk; Neh;Nfhl;bd; 

                                         rha;T 𝑚 =
𝑦₂−𝑦₁

𝑥₂−𝑥₁
   

                            

                            𝑚 =
cos 𝜃−(− cos 𝜃  )

(−𝑠𝑖𝑛  𝜃)−(𝑠𝑖𝑛  𝜃)
=

cos 𝜃+cos 𝜃

−2𝑠𝑖𝑛  𝜃
=

2 cos 𝜃

−2𝑠𝑖𝑛  𝜃
 

                            
                            𝑚 = − cot 𝜃 

4     𝐴 (5,1) kw;Wk;  
 𝑝 vd;gJ (4,2), (−6,4) vd;w Gs;spfis 
,izf;Fk; Nfhl;bd; eLg;Gs;sp vdNt 
   

 𝑝 =  .
4−6

2
 ,

2+4

2
/ 

 𝑝 =  .
−2

2
 ,

6

2
/  

 𝑝 =    (−1,3)    
(𝑥₁, 𝑦₁)>(𝑥₂, 𝑦₂) vd;w Gs;spfs; topNa nry;Yk; Neh;Nfhl;bd; 

                                         rha;T 𝑚₁ =
𝑦₂−𝑦₁

𝑥₂−𝑥₁
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𝐴(5,1) > 𝑃(−1,3)                𝐴𝑃 -d; rha;T 𝑚₁ =
3−1

−1−5
   

                                        𝑚₁ =
2

−6
 

 

                                       𝑚₁ = −
1

3
 

𝑚₂ vd;gJ 𝐴𝑃 f;F nrq;Fj;jhd Nfhl;bd; rha;T vd nfhz;lhy;  
          𝑚₁ × 𝑚₂ = −1 

          −
1

3
× 𝑚₂ = −1 

              𝑚₂ = −1 × .−
3

1
/ = 3 

𝐴𝑃 f;F nrq;Fj;jhd Nfhl;bd; rha;T = 3 
5   𝐴(−3, −4) > 𝐵(7,2  ) , 𝐶(12,5)  vd;f 

(𝑥₁, 𝑦₁)>(𝑥₂, 𝑦₂) vd;w Gs;spfs; topNa nry;Yk; Neh;Nfhl;bd; 

                                         rha;T 𝑚 =
𝑦₂−𝑦₁

𝑥₂−𝑥₁
 

 

 𝐴𝐵 -d; rha;T =
2−(−4)

7−(−3)
=  

2+4

7+3
=

6

10
=

3

5
 

 

𝐵𝐶 -d; rha;T =
5−2

12−7
=  

3

5
 

𝐴𝐵 -d; rha;T = 𝐵𝐶 -d; rha;T 
 𝐴𝐵 kw;Wk;  𝐵𝐶 Mfpad ,iz NkYk; 𝐵vd;gJ 𝐴𝐵 > 𝐵𝐶 f;F nghJg;Gs;sp 
 
∴ 𝐴, 𝐵, 𝐶 Mfpad xUNfhlikg;Gs;spfs; 

6   𝐴, 𝐵, 𝐶 Mfpad xUNfhlikg;Gs;spfs;  
𝐴(3, −1) > 𝐵(𝑎, 3  ) , 𝐶(1, −3)  vd;f 
∴ 𝐴𝐵 -d; rha;T = 𝐵𝐶 -d; rha;T 
(𝑥₁, 𝑦₁)>(𝑥₂, 𝑦₂) vd;w Gs;spfs; topNa nry;Yk; Neh;Nfhl;bd; 

                                         rha;T 𝑚 =
𝑦₂−𝑦₁

𝑥₂−𝑥₁
 

 𝐴𝐵 -d; rha;T = 𝐵𝐶 -d; rha;T 

                    
3−(−1)

𝑎−3
=

−3−3

1−𝑎
 

 

                       
3+1

𝑎−3
  =

−6

1−𝑎
 

 

                        
4

𝑎−3
=

−6

1−𝑎
 

 
        4 × (1 − 𝑎) = −6 × (𝑎 − 3) 
                 4 − 4𝑎 = −6𝑎 + 18   
           −4𝑎 + 6𝑎 = −4 + 18   
                        2𝑎 = 14 

                          𝑎 =
14

2
 

                          𝑎 = 7 
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7  (−2, 𝑎) > (9,3  ) vd;w Gs;spfs; topNanry;Yk; Neh;Nfhl;bd;rha;T 𝑚 = −
1

2
 

𝐴(−2, 𝑎) > 𝐵(9,3  )   vd;f 
(𝑥₁, 𝑦₁)>(𝑥₂, 𝑦₂) vd;w Gs;spfs; topNa nry;Yk; Neh;Nfhl;bd; 

                                         rha;T 𝑚 =
𝑦₂−𝑦₁

𝑥₂−𝑥₁
 

 

 𝐴𝐵 -d; rha;T =
3−𝑎

9−(−2)
 

 

        −
1

2
 =

3−𝑎

9+2
 

 

        −
1

2
 =

3−𝑎

11
 

 
          −1 × 11  = (3 − 𝑎) × 2     
                   −11  = 6 − 2𝑎 
                        2𝑎 = 6 + 11 
                        2𝑎 = 17 

                          𝑎 =
17

2
 

8   
 (𝑥₁, 𝑦₁)>(𝑥₂, 𝑦₂) vd;w Gs;spfs; topNa nry;Yk; Neh;Nfhl;bd; 

                                         rha;T 𝑚 =
𝑦₂−𝑦₁

𝑥₂−𝑥₁
 

 
(−2,6) > (4,8  ) vd;w Gs;spfs; topNa nry;Yk; Neh;Nfhl;bd;                                                                  

                            rha;T 𝑚₁ =
8−6

4−(−2)
=

2

6
=

1

3
 

 
(8,12) > (𝑥, 24  ) vd;w Gs;spfs; topNa nry;Yk; Neh;Nfhl;bd;             

                            rha;T 𝑚₂ =
24−12

𝑥−8
=

12

𝑥−8
  

 
 ,UNfhLfSk; nrq;Fj;J vdNt   𝑚₁ × 𝑚₂ = −1 
 

                                                                            
1

3
×

12

𝑥−8
= −1 

 

                                                                               
12

3𝑥−24
= −1 

 
                                                                                    12 = −1 × (3𝑥 − 24) 
                                                                                    12 = −3𝑥 + 24 
                                                                                    3𝑥 = 24 − 12 
                                                                                    3𝑥 = 12 

                                                                                      𝑥 =
12

3
 

                                                                                      𝑥 = 4 
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9 i 𝐴(1, −4) > 𝐵(2, −3  ) , 𝐶(4, −7)  vd;f  
 
(𝑥₁, 𝑦₁)>(𝑥₂, 𝑦₂) vd;w Gs;spfs; topNa nry;Yk; Neh;Nfhl;bd; 

                                         rha;T 𝑚 =
𝑦₂−𝑦₁

𝑥₂−𝑥₁
 

 

 𝐴𝐵 -d; rha;T =
−3−(−4)

2−1
=  

−3+4

1
=

1

1
= 1 

 

𝐵𝐶 -d; rha;T =
−7−(−3)

4−2
=  

−7+3

2
=

−4

2
= −2 

 

𝐶𝐴 -d; rha;T =
−4−(−7)

1−4
=  

−4+7

−3
=

3

−3
= −1 

 
 𝐴𝐵 -d; rha;T× 𝐶𝐴 -d; rha;T = 1 × (−1) = −1 
  𝐴𝐵 MdJ 𝐶𝐴 f;F nrq;Fj;J ∠𝐴 = 90ᵒ  ,  𝐵𝐶 vd;gJ fh;zk; 
 
∴ ∆ 𝐴𝐵𝐶 MdJ nrq;Nfhz Kf;Nfhzk; MFk;. 
 
(𝑥₁, 𝑦₁)>(𝑥₂, 𝑦₂) vd;w Gs;spfSf;F ,ilg;gl;l  

                         njhiyT  =  (𝑥₂ − 𝑥₁)2 + (𝑦₂ − 𝑦₁)2 
 
𝐴(1, −4) > 𝐵(2, −3  ) 

𝐴𝐵 –d; ePsk; =  (2 − 1)2 + (−3 − (−4))2  

                            =  12 + (−3 + 4)2 =   1 + 1 =  2 
 
 𝐵(2, −3  ) , 𝐶(4, −7)   

𝐵𝐶–d; ePsk;=  (4 − 2)2 +  −7 − (−3) 
2

=  (2)2 + (−7 + 3)2 

                               =   4 + (−4)2 =  4 + 16 =  20 
 
𝐶(4, −7)  𝐴(1, −4) 

𝐶𝐴-d; ePsk;=  (1 − 4)2 +  −4 − (−7) 
2
 =  (−3)2 + (−4 + 7)2 

                                =   (−3)2 + (3)2 =  9 + 9 =  18 
 
gpjhfu]; Njw;wk; vd;gJ 
 
    𝐵𝐶2 = 𝐴𝐵2 + AC2 

   20 
2
 =   2 

2
+   18 

2
        

     20 = 2 + 18      
     20 = 20     
   ∆ 𝐴𝐵𝐶 gpjhfu]; Njw;wj;ij epiwT nra;fpd;wJ  
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 ii 𝐿(0,5) > 𝑀(9,12 ) , 𝑁(3,14)  vd;f 
 
(𝑥₁, 𝑦₁)>(𝑥₂, 𝑦₂) vd;w Gs;spfs; topNa nry;Yk; Neh;Nfhl;bd; 

                                         rha;T 𝑚 =
𝑦₂−𝑦₁

𝑥₂−𝑥₁
 

 

 𝐿𝑀 -d; rha;T =
12−5

9−0
=  

7

9
 

 

𝑀𝑁 -d; rha;T =
14−12

3−9
=  

2

−6
= −

1

3
  

 

𝑁𝐿 -d; rha;T =
5−14

0−3
=  

−9

−3
= 3 

 

 𝑀𝑁 -d; rha;T× 𝑁𝐿 -d; rha;T = −
1

3
× 3 = −1 

  𝑀𝑁 MdJ 𝑁𝐿 f;F nrq;Fj;J ∠𝑁 = 90ᵒ , 𝐿𝑀 vd;gJ fh;zk; 
 
∴ ∆ 𝐿𝑀𝑁 MdJ nrq;Nfhz Kf;Nfhzk; MFk;.  
 
(𝑥₁, 𝑦₁)>(𝑥₂, 𝑦₂) vd;w Gs;spfSf;F ,ilg;gl;l njhiyT                        

                                =  (𝑥₂ − 𝑥₁)2 + (𝑦₂ − 𝑦₁)2 
  
𝐿(0,5) > 𝑀(9,12 ) 

𝐿𝑀–d; ePsk; =  (9 − 0)2 + (12 − 5)2 =  92 + 72 =   81 + 49 =  130 
 
 𝑀(9,12 ) , 𝑁(3,14)   

𝑀𝑁–d; ePsk;=  (3 − 9)2 + (14 − 12)2 =  (−6)2 + 22 =  36 + 4 =  40 
 
𝑁(3,14)  𝐿(0,5) 

𝑁𝐿-d; ePsk;=  (0 − 3)2 + (5 − 14)2 =  (−3)2 + (−9)2 =  9 + 81 =   90 
                                                                                          

gpjhfu]; Njw;wk; vd;gJ 
 

     𝐿𝑀2 = 𝑀𝑁2 + 𝑁𝐿2 
 

   130 
2
 =   40 

2
+   90 

2
   

      
     130 = 40 + 90      
     130 = 130     
   ∆ 𝐿𝑀𝑁 gpjhfu]; Njw;wj;ij epiwT nra;fpd;wJ 
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10   𝐴(2.5,3.5) > 𝐵(10, −4  ) , 𝐶(2.5, −2.5) 
𝐷(−5,5) Mfpa Gs;spfis 
tiuglj;jpy; Fwpj;J fbfhu Ks;spd; 
jpirf;F vjph;jpirapy; thpirahf 
vLj;Jf;nfhs;sNtz;Lk; 
 
       
 𝐴(2.5,3.5) 𝐵(−5,5)  𝐶(2.5, −2.5) 
𝐷(10, −4  ) vd;f 
 
(𝑥₁, 𝑦₁)>(𝑥₂, 𝑦₂) vd;w Gs;spfs; 
topNa nry;Yk; Neh;Nfhl;bd; 
                                         

rha;T 𝑚 =
𝑦₂−𝑦₁

𝑥₂−𝑥₁
 

 

 𝐴𝐵 -d; rha;T =
5−3.5

−5−2.5
=  

1.5

−7.5
= −

1

5
 

 

𝐶𝐷 -d; rha;T =
−4−(−2.5)

10−2.5
=  

−4+2.5

7.5
=

−1.5

7.5
= −

1

5
 

 
𝐴𝐵 -d; rha;T =  𝐶𝐷 -d; rha;T 
∴  𝐴𝐵 kw;Wk;  𝐶𝐷 Mfpad ,iz 
 

𝐵𝐶 -d; rha;T =
−2.5−5

2.5−(−5)
=  

−7.5

2.5+5
=

−7.5

7.5
= −1 

 

𝐷𝐴 -d; rha;T =
3.5−(−4)

2.5−10
=  

3.5+4

−7.5
=

7.5

−7.5
= −1 

 
𝐵𝐶 -d; rha;T =  𝐷𝐴 -d; rha;T 
∴  𝐵𝐶 kw;Wk;  𝐷𝐴 Mfpad ,iz 
 
∴ 𝐴𝐵𝐶𝐷 Xh; ,izfuk; 

11  𝐴(2,2) 𝐵(−2, −3)  𝐶(1, −3) 𝐷(𝑥, 𝑦  ) Mfpa Gs;spfs; ,izfuj;ij 
mikf;fpwJ vdpy; 
𝐴𝐵 kw;Wk;  𝐶𝐷 Mfpad ,iz 
∴ 𝐴𝐵 -d; rha;T =  𝐶𝐷 -d; rha;T 
(𝑥₁, 𝑦₁)>(𝑥₂, 𝑦₂) vd;w Gs;spfs; topNa nry;Yk; Neh;Nfhl;bd; 

                                         rha;T 𝑚 =
𝑦₂−𝑦₁

𝑥₂−𝑥₁
 

                       
−3−2

−2−2
=

y−(−3)

𝑥−1
                                   

                      

                                                            
−5

−4
=

y+3

𝑥−1
 

                                             5 × (𝑥 − 1) = (y + 3)4 
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                                                      5𝑥 − 5 = 4𝑦 + 12 

                                                    5𝑥 − 4𝑦 = 5 + 12 
                                                    5𝑥 − 4𝑦 = 17   
𝐵𝐶 kw;Wk;  𝐷𝐴 Mfpad ,iz 
∴ 𝐵𝐶 -d; rha;T =  𝐷𝐴 -d; rha;T 

                 
−3−(−3)

1−(−2)
=   

2−y

2−𝑥
      

                               

                      
−3+3

1+2
  = 

2−y

2−𝑥
      

   

                            0 =
2−y

2−𝑥
 

        0 × (2 − 𝑥) = 2 − y 
                          0 = 2 − 𝑦     
                          y = 2 

 y = 2   vd  5𝑥 − 4𝑦 = 17   y; gpujpapl 

        5𝑥 − 4 × 2 = 17    
                            5𝑥 − 8 = 17    
                                    5𝑥 = 17 + 8    
                                    5𝑥 = 25 

                                      𝑥 =
25

5
 

                                      𝑥 = 5 
∴ 𝑥 = 5  ,   y = 2 

12  𝐴(3, −4) > 𝐵(9, −4  ) , 𝐶(5, −7) 𝐷(7, −7) Mfpa Gs;spfis tiuglj;jpy; 
Fwpj;J fbfhu Ks;spd; jpirf;F vjph;jpirapy; thpirahf 
vLj;Jf;nfhs;sNtz;Lk; 
 
  𝐴(9, −4  ) 𝐵(3, −4) 𝐶(5, −7) 𝐷(7, −7)   
vd;f 
 
(𝑥₁, 𝑦₁)>(𝑥₂, 𝑦₂) vd;w Gs;spfs; topNa 
nry;Yk; Neh;Nfhl;bd; 
                                         

rha;T 𝑚 =
𝑦₂−𝑦₁

𝑥₂−𝑥₁
 

  

 𝐴𝐵 -d; rha;T =
−4−(−4)

3−9
=  

−4+4

−6
= 0 

 

𝐶𝐷 -d; rha;T =
−7−(−7)

7−5
=  

−7+7

2
= 0 

 
𝐴𝐵 -d; rha;T =  𝐶𝐷 -d; rha;T 
∴  𝐴𝐵 kw;Wk;  𝐶𝐷 Mfpad ,iz 
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𝐵𝐶 -d; rha;T =
−7−(−4)

5−3
=  

−7+4

2
=

−3

2
 

 

𝐴𝐷 -d; rha;T =
−7−(−4)

7−9
=  

−7+4

−2
=

−3

−2
=

3

2
 

 
𝐵𝐶 -d; rha;T ≠ 𝐴𝐷 -d; rha;T 
∴  𝐵𝐶 kw;Wk;  𝐴𝐷 Mfpad ,iz my;y 
 
xU Nrhb vjph;gf;fq;fs; kl;Lk; ,iz  
∴ 𝐴𝐵𝐶𝐷 Xh; rhptfk; 
 

13  ehw;fuj;jpd; Kidg;Gs;spfs; 
𝐴(−4, −2  ) 𝐵(5, −1) 𝐶(6,5) 
𝐷(−7,6) 
 
         
(𝑥₁, 𝑦₁)>(𝑥₂, 𝑦₂) vd;w Gs;spfis 
,izf;Fk; Nfhl;bd; eLg;Gs;sp 

.
𝑥₁+𝑥₂

2
,
𝑦₁+𝑦₂

2
/ 

 𝐴𝐵 -d; eLg;Gs;sp = 𝑃 .
−4+5

2
,
−2−1

2
/                 

                                        = 𝑃 .
1

2
,
−3

2
/   

  

𝐵𝐶 -d; eLg;Gs;sp = 𝑄 .
5+6

2
,
−1+5

2
/  = 𝑄 .

11

2
,

4

2
/  = 𝑄 .

11

2
, 2/ 

 

𝐶𝐷 -d; eLg;Gs;sp = 𝑅 .
−7+6

2
,

6+5

2
/  = 𝑅 .

−1

2
,

11

2
/   

 

𝐴𝐷 -d; eLg;Gs;sp = 𝑆 .
−7−4

2
,

6−2

2
/  = 𝑆 .

−11

2
,

4

2
/ = 𝑆 .

−11

2
, 2/ 

 

∴   𝑃 .
1

2
,
−3

2
/ 𝑄 .

11

2
, 2/  𝑅 .

−1

2
,

11

2
/ 𝑆 .

−11

2
, 2/  

 
(𝑥₁, 𝑦₁)>(𝑥₂, 𝑦₂) vd;w Gs;spfs; topNa nry;Yk; Neh;Nfhl;bd; 

                                         rha;T 𝑚 =
𝑦₂−𝑦₁

𝑥₂−𝑥₁
 

 

 𝑃𝑄 -d; rha;T =
2−.

−3

2
/

11

2
−

1

2

=  
2+

3

2
10

2

=
7

2
5

1

=
7

2
×

1

5
=

7

10
 

 

𝑅𝑆 -d; rha;T =
2−.

11

2
/

−11

2
−.

−1

2
/

=  
4−11

2
−11

2
+

1

2

=  
−7

2
−10

2

 =
−7

2
×

2

−10
=

7

10
 

 
𝑃𝑄 -d; rha;T =  𝑅𝑆 -d; rha;T 
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∴  𝑃𝑄 kw;Wk;  𝑅𝑆 Mfpad ,iz 

𝑄𝑅 -d; rha;T =
11

2
−2

−1

2
−

11

2

=  
11−4

2
−12

2

=
7

2
−6

1

=
7

2
×

1

−6
=

7

−12
 

 

𝑃𝑆 -d; rha;T ==
2−.

−3

2
/

−11

2
−

1

2

=  
4+3

2
−12

2

=
7

2
−6

1

=
7

2
×

1

−6
=

7

−12
 

 
𝑄𝑅 -d; rha;T =  𝑃𝑆 -d; rha;T 
∴  𝑄𝑅 kw;Wk;  𝑃𝑆 Mfpad ,iz 
 
∴ 𝑃𝑄𝑅𝑆 Xh; ,izfuk; 

14   𝑃𝑄𝑅𝑆 Xh; rha;rJuk;  𝑆(1,1)   𝑀(2, −1)  
     
      
,jd; %iytpl;lq;fs; 𝑃𝑅 kw;Wk; 𝑄𝑆 ,itfs; 
ntl;Lk; Gs;sp 𝑀 
 NkYk;  𝑄𝑆 = 2𝑃𝑅  ,jpypUe;J 
                   𝑆𝑀 = 2𝑃𝑀    
  
  
  
 
(𝑥₁, 𝑦₁)>(𝑥₂, 𝑦₂) vd;w Gs;spfSf;F ,ilg;gl;l njhiyT                        

                                =  (𝑥₂ − 𝑥₁)2 + (𝑦₂ − 𝑦₁)2 
 

  𝑆𝑀 =    (1 − 2)2 + (1 − (−1))2  

     SM =  (−1)2 + (1 + 1))2 

     𝑆𝑀 =  1 + 4 =  5 

  𝑆𝑀 = 2𝑃𝑀 =  5 

  𝑃𝑀 =
 5

2
 

  
(𝑥₁, 𝑦₁)>(𝑥₂, 𝑦₂) vd;w Gs;spfs; topNa nry;Yk; Neh;Nfhl;bd; 

                                         rha;T 𝑚 =
𝑦₂−𝑦₁

𝑥₂−𝑥₁
 

 

𝑆𝑀 -d; rha;T 𝑚1 =
−1−1

2−1
=  

−2

1
= −2 

 
𝑀𝑃 -d; rha;T 𝑚2 vd;f 
 
 𝑆𝑀 ⊥ 𝑀𝑃 vdNt 𝑚1 × 𝑚2 = −1 
                                      −2 × 𝑚2 = −1 

                    𝑚2 =
−1

−2
=

1

2
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 𝑀(2, −1) 

 𝑀𝑃 -d; rha;T 𝑚2 =
1

2
 ,jpypUe;J 

  

 𝑀𝑃 -d; rkd;ghL 𝑦 − (−1) =
1

2
(𝑥 − 2)  

                 𝑦 + 1 =
1

2
(𝑥 − 2) 

            2 × (𝑦 + 1)   = 𝑥 − 2 
                2𝑦 + 2 = 𝑥 − 2 
                   2𝑦 = 𝑥 − 2 − 2 
                   2𝑦 = 𝑥 − 4 

                    𝑦 =
𝑥−4

2
 vdNt 𝑃 .𝑥,

𝑥−4

2
/ 

 

  𝑀(2, −1) > 𝑃 .𝑥,
𝑥−4

2
/ vdNt 

   ∴  𝑀𝑃 =    (𝑥 − 2)2 + .
𝑥−4

2
− (−1)/

2
  

 

              𝑀𝑃2 =   (𝑥 − 2)2 + .
𝑥−4

2
+ 1/

2
 

 

            .
 5

2
/

2

=   (𝑥 − 2)2 + .
𝑥−4+2

2
/

2
                      

 

        
5

4
= (𝑥 − 2)2 +

(𝑥−2)2

4
   ,UGwKk; ehd;fhy; ngUf;Ff 

 
            5 = 4(𝑥 − 2)2 + (𝑥 − 2)2 
 
            5 = 5(𝑥 − 2)2 

       (𝑥 − 2)2 =
5

5
 

 
       (𝑥 − 2)2 = 1 
    𝑥2 + 4 − 4𝑥 = 1 
   𝑥2 + 4 − 4𝑥 − 1 = 0 
           𝑥2 − 4𝑥 + 3 = 0       ,ij fhuzpgLj;j 
      (𝑥 − 1)(𝑥 − 3) = 0 
 𝑥 = 1 my;yJ  𝑥 = 3 
 

  𝑥 = 1 vdpy; 𝑦 =
𝑥−4

2
=

1−4

2
=

−3

2
 vdNt 𝑃 .𝑥,

𝑥−4

2
/ = 𝑃 .1,

−3

2
/  

 

  𝑥 = 3 vdpy; 𝑦 =
𝑥−4

2
=

3−4

2
=

−1

2
 vdNt 𝑃 .𝑥,

𝑥−4

2
/ = 𝑃 .1,

−1

2
/ 
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  STD-10                                                      LN-5                                       EX-5.3 
1  

 
 
 
 
 
 
 
i 
 
 
 
 
 
 
 
 
ii 

  

(𝑥₁, 𝑦₁) , (𝑥₂, 𝑦₂) Mfpatw;wpd; eLg;Gs;sp = .
𝑥₁+𝑥₂

2
  ,

𝑦₁+𝑦₂

2
/ 

 

 (1, −5) (4,2)  Mfpa Gs;spfis ,izf;Fk; Nfhl;bd; eLg;Gs;sp = .
1+4

2
,
−5+2

2
/ 

 

                                                                                                                             = .
5

2
,
−3

2
/ 

  
𝑋 -mr;Rf;F ,izahf nry;Yk; Nfhl;bd; rkd;ghL 𝑦 = 𝑏 

 

.
5

2
,
−3

2
/ vd;w Gs;sp topr; nry;tJk; 𝑋 - mr;Rf;F ,izahf nry;Yk; Nfhl;bd; 

rkd;ghL 

                                                                                                    𝑦 =
−3

2
 

                                                                                                2 𝑦 = −3 
                                                                                         2𝑦 + 3 = 0                

𝑌 -mr;Rf;F ,izahf nry;Yk; Nfhl;bd; rkd;ghL 𝑥 = 𝑎 

.
5

2
,
−3

2
/ vd;w Gs;sp topr; nry;tJk; 𝑌 -mr;Rf;F ,izahf nry;Yk; Nfhl;bd; 

rkd;ghL 

                                                                                                    𝑥 =
5

2
 

                                                                                                2𝑥 = 5 
                                                                                         2𝑥 − 5 = 0 

2  
 
 
i 
 
 
 
ii 
 
 
 
 
iii 
 
 

Neh; Nfhl;bd; rkd;ghL  2(𝑥 − 𝑦) + 5 = 0 
                                                2𝑥 − 2𝑦 + 5 = 0 

Neh; Nfhl;bd; rha;T 𝑚 =  

 

                    ∴ rha;T 𝑚 =
−2

−2
= 1 

 rha;T 𝑚 = 1 >  θ vd;gJ rha;Tf;Nfhzk; vdpy; 
                     
                      𝑚 = tan 𝜃 
                      1 = tan 45ᵒ 
         rha;Tf;Nfhzk;  𝜃 = 45 ;o 
 
    2𝑥 − 2𝑦 + 5 = 0 d; ntl;Lj;Jz;L tbtk; fhz 2𝑥 − 2𝑦 = −5 
 

                                               ,UGwKk; −5My; tFf;f 
2𝑥

−5
−

2y

−5
=

−5

−5
 

 

                                       
x
−5

2

+
y
5

2

= 1 
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 ∴ 2𝑥 − 2𝑦 + 5 = 0 d;  𝑦  ntl;Lj;Jz;L  =
5

2
 

3   rha;Tf;Nfhzk;  = 30 ;o 
 𝑦  ntl;Lj;Jz;L = −3 
 
rha;Tf;Nfhzk; 𝜃 = 30ᵒ 
       rha;T 𝑚 = tan 𝜃 

            𝑚 = tan 30ᵒ =
1

 3
                    

 

rha;T 𝑚 =
1

 3
  >  𝑦  ntl;Lj;Jz;L = −3 

 
rha;T 𝑚,     𝑦 -ntl;Lj;Jz;L 𝑐 cila Neh; Nfhl;bd; rkd;ghL  𝑦 = 𝑚𝑥 + 𝑐 
 

              𝑦 =
1

 3
𝑥 + (−3) 

              0 =
1

 3
𝑥 − 𝑦 − 3 

      
1

 3
𝑥 − 𝑦 − 3 = 0 

 

  3 My; ngUf;f →    𝑥 −  3𝑦 − 3 3 = 0 
4  Neh; Nfhl;bd; rkd;ghL   3𝑥 +  1 −  3 𝑦 = 3 

     

Neh; Nfhl;bd; rha;T 𝑚 =  

 

                      rha;T 𝑚 =
− 3

1− 3
 

  3𝑥 +  1 −  3 𝑦 = 3 d; ntl;Lj;Jz;L tbtk; fhz   3𝑥 +  1 −  3 𝑦 = 3 
 

                           ,UGwKk; 3 My; tFf;f 
 3𝑥

3
+

 1− 3 𝑦

3
=

3

3
 

                     

                                                  
𝑥
3

 3

+
y
3

1− 3

= 1 

                         𝑦  ntl;Lj;Jz;L =
3

1− 3
 

 

 rha;T 𝑚 =
− 3

1− 3
×

1+ 3

1+ 3
=

− 3−3

12−( 3)2
=

−( 3+3)

1−3
=

−( 3+3)

−2
=

 3+3

2
 

 

  𝑦  ntl;Lj;Jz;L =
3

1− 3
×

1+ 3

1+ 3
=

3+3 3

12−( 3)2
=

3+3 3

1−3
=

3+3 3

−2
 

5   

  Neh;Nfhl;bd; rha;T 𝑚 =
𝑦₂−𝑦₁

𝑥₂−𝑥₁
 

 
(−2,3) (8,5)  Mfpa Gs;spfs; topr; nry;Yk; Neh; Nfhl;bd;  
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                                     rha;T 𝑚₁ =
5−3

8−(−2)
=

2

8+2
 

   

                                          𝑚₁ =
2

10
=

1

5
 

 
 𝑦 = 𝑎𝑥 + 2 vd;w Neh;Nfhl;bd; rha;T 𝑚₂= 𝑎        
         
,U Neh;NfhLfSk; xd;Wf;nfhd;W nrq;Fj;J vdNt 𝑚₁ × 𝑚₂ = −1  
 

                                           
1

5
× 𝑎 = −1 

                                              𝑎 = −5 

∵ 𝑦 = 𝑚𝑥 + 𝑐 –y; rha;T 𝑚  

6             
 𝐴   vd;gJ kiy cr;rp  
 𝐶  vd;gJ kiy mb  vd;f 
 
rha;Tf;Nfhzk; 𝜃 = 45ᵒ 
       rha;T 𝑚 = tan 𝜃 
            𝑚 = tan 45ᵒ     
       rha;T 𝑚 = 1 
 
∴ ehk; fz;Lgpbf;fNtz;baJ 𝐶(19,3) vd;w Gs;sp topr;nry;tJk;  
  rha;T 𝑚 = 1 cila 𝐴𝐶-d; rkd;ghL MFk;     
  

(𝑥₁, 𝑦₁) vd;w Gs;sp topr;nry;tJk; rha;T 𝑚 cila Neh;Nfhl;bd;  
                                rkd;ghL 𝑦 − 𝑦₁ = 𝑚(𝑥 − 𝑥₁) 

                                        𝑦 − 3 = 1 × (𝑥 − 19) 
                                        𝑦 − 3 = 𝑥 − 19 
                                           0 = 𝑥 − 𝑦 − 19 + 3 
                                    𝑥 − 𝑦 − 16 = 0 

7 i nfhLf;fg;gl;l Gs;spfs; .2 ,
2

3
/ >  .

−1

2
, −2/  

(𝑥₁, 𝑦₁) , (𝑥₂, 𝑦₂) vd;w Gs;spfs; topr;nry;Yk; Neh;Nfhl;bd;   

                                    rkd;ghL 
𝑦−𝑦₁

𝑦₂−𝑦₁
=

𝑥−𝑥₁

𝑥₂−𝑥₁
 

 

                                 
𝑦−

2

3

−2−
2

3

=
𝑥−2
−1

2
−2
 

                 

                                 
3y−2

3
−6−2

3

=
𝑥−2
−1−4

2

 

 

                                 
3y−2

3
−8

3

=
𝑥−2
−5

2

 

 

                             
3y−2

3
×

3

−8
= (𝑥 − 2) ×

2

−5
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3y−2

−8
=

2𝑥−4

−5
 

 
                           (3y − 2) × 5 = (2𝑥 − 4) × 8 
                             15y − 10 = 16 𝑥 − 32 
                                   0 = 16 𝑥 − 15𝑦 − 32 + 10 
                       16 𝑥 − 15𝑦 − 22 = 0 

 ii nfhLf;fg;gl;l Gs;spfs; (2 , 3) >  (−7, −1) 
  

(𝑥₁, 𝑦₁) , (𝑥₂, 𝑦₂) vd;w Gs;spfs; topr;nry;Yk; Neh;Nfhl;bd;   

                                     rkd;ghL 
𝑦−𝑦₁

𝑦₂−𝑦₁
=

𝑥−𝑥₁

𝑥₂−𝑥₁
 

               

                              
y−3

−1−3
=

𝑥−2

−7−2
 

 

                               
y−3

−4
=

𝑥−2

−9
 

 
                         (y − 3) × 9 = (𝑥 − 2) × 4 
                           9𝑦 − 27 = 4𝑥 − 8 
                                0 = 4𝑥 − 9𝑦 − 8 + 27 
                       4𝑥 − 9𝑦 + 19 = 0 

8   G+id cs;s Gs;sp (−6, −4)      
 ghy;Gl;b cs;s Gs;sp (5,11) 
∴ ehk; fz;Lgpbf;fNtz;baJ (−6, −4) (5,11) vd;w Gs;spfs; topr;nry;Yk;                    
                                          Neh;Nfhl;bd; 
rkd;ghL 

(𝑥₁, 𝑦₁) , (𝑥₂, 𝑦₂) vd;w Gs;spfs; topr;nry;Yk; Neh;Nfhl;bd;   

                                    rkd;ghL 
𝑦−𝑦₁

𝑦₂−𝑦₁
=

𝑥−𝑥₁

𝑥₂−𝑥₁
 

                                           

                              
y−(−4)

11−(−4)
=

𝑥−(−6)

5−(−6)
 

 

                                
y+4

11+4
=

𝑥+6

5+6
 

                                
y+4

15
=

𝑥+6

11
 

 
                         (y + 4) × 11 = (𝑥 + 6) × 15 
                           11𝑦 + 44 = 15𝑥 + 90 
                                 0 = 15𝑥 − 11𝑦 + 90 − 44 
                      15𝑥 − 11𝑦 + 46 = 0 
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9   𝐴(6,2)    , 𝐵(−5, −1)    , 𝐶(1,9)    
        
 𝐵𝐶 -d; eLg;Gs;sp 𝐷  vd;f   
 
 
 
 
 
 

(𝑥₁, 𝑦₁) , (𝑥₂, 𝑦₂) Mfpatw;wpd; eLg;Gs;sp = .
𝑥₁+𝑥₂

2
  ,

𝑦₁+𝑦₂

2
/ 

                        

                         𝐷 = .
−5+1

2
  ,

−1+9

2
/ = .

−4

2
  ,

8

2
/ 

 
                         𝐷 = (−2, 4) 
𝐵𝐶 -d; eLg;Gs;sp 𝐷  vdNt 𝐴𝐷 vd;gJ ∆𝐴𝐵𝐶 f;F 𝐴ypUe;J tiuag;gLk;                       
eLf;NfhlhFk; 
 
∴ ehk; fz;Lgpbf;fNtz;baJ 𝐴𝐷-d; rkd;ghL 
  𝐴(6,2)  𝐷(−2, 4)  

(𝑥₁, 𝑦₁) , (𝑥₂, 𝑦₂) vd;w Gs;spfs; topr;nry;Yk; Neh;Nfhl;bd;   

                                     rkd;ghL 
𝑦−𝑦₁

𝑦₂−𝑦₁
=

𝑥−𝑥₁

𝑥₂−𝑥₁
 

           

                                       
𝑦−2

4−2
=

𝑥−6

−2−6
 

     

                                       
𝑦−2

2
=

𝑥−6

−8
    

  
                              (𝑦 − 2) × (−8) = (𝑥 − 6) × 2 
                                    −8𝑦 + 16 = 2𝑥 − 12 
                                          0 = 2𝑥 + 8𝑦 − 12 − 16 
                                 2𝑥 + 8𝑦 − 28 = 0 
 
                 2 My; tFf;f →    𝑥 + 4𝑦 − 14 = 0   

 ii 𝐵𝐶 –f;F nrq;Fj;jhf   𝐴 topNa  tiuag;gLk;  𝐴𝑀  NfhL Fj;Jf;NfhlhFk;  
𝐵(−5, −1)    , 𝐶(1,9)    
 

𝐵𝐶 -d; rha;T =  
9−(−1)

1−(−5)
=  

9+1

1+5
=

10

6
=

5

3
     

  

𝐵𝐶 –f;F 𝐴𝑀 nrq;Fj;J vdNt 𝐴𝑀-d; rha;T  =
−3

5
 

 Gs;sp 𝐴(6,2)     
 

(𝑥₁, 𝑦₁) vd;w Gs;sp topr;nry;tJk; rha;T 𝑚 cila Neh;Nfhl;bd;  
                                rkd;ghL 𝑦 − 𝑦₁ = 𝑚(𝑥 − 𝑥₁) 

 

𝑚₁𝑚₂ = −1  
 

 𝑚₂ =
−1

𝑚₁
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Fj;Jf;NfhL 𝐴𝑀-d; rkd;ghL  𝑦 − 2 =
−3

5
(𝑥 − 6) 

 
                    (𝑦 − 2) × 5 = −3 × (𝑥 − 6) 
                      5𝑦 − 10 = −3𝑥 + 18 
              3𝑥 + 5𝑦 − 10 − 18 = 0 
                  3𝑥 + 5𝑦 − 28 = 0 

10  Gs;sp (−1,2) 

rha;T  =
−5

4
 

  
(𝑥₁, 𝑦₁) vd;w Gs;sp topr;nry;tJk; rha;T 𝑚 cila Neh;Nfhl;bd;  
                                rkd;ghL 𝑦 − 𝑦₁ = 𝑚(𝑥 − 𝑥₁) 

  

                                                                      𝑦 − 2 =
−5

4
(𝑥 − (−1)) 

 

                                                                       𝑦 − 2 =
−5

4
(𝑥 + 1)   

 
(𝑦 − 2) × 4 = −5(𝑥 + 1) 

 
                                                                   4𝑦 − 8 = −5𝑥 − 5 
                                                 5𝑥 + 4𝑦 − 8 + 5 = 0 
                                                        5𝑥 + 4𝑦 − 3 = 0 

11  
 
 
 
i 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nfhLf;fg;gl;lJ  𝑦 = −0.1𝑥 + 1 
 𝑥 vd;gJ Neuk; (tpdhbapy;) 
 𝑦 vd;gJ kPjKs;s ghlypd; rjtPjk; (nkfh igl;) 
  
𝑥 0 2 4 6 8 10 

𝑦 −0.1 × 0 + 1 −0.1 × 2 + 1 −0.1 × 4 + 1 −0.1 × 6 + 1 −0.1 × 8 + 1 −0.1 × 10 + 1 

𝑦 1 0.8 0.6 0.4 0.2 0 
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ii 
 
 
 
iii 
 
 
 
 
 
 
 
 
 
 
 
 
iv 

 𝑦 = −0.1𝑥 + 1 
 𝑥 = 0,vDk;NghJ 𝑦 = 1  
 
∴ nkhj;j ghlypd; 𝑀𝐵 = 1𝑀𝐵 
 
75% ghliy gjptpwf;f MFk; Neuk; fzf;fpl 
kPjKs;s ghlypd; rjtPjk 25% vd;gjhy; 
 
  ∴  𝑦 = 0.25 vd 𝑦 = −0.1𝑥 + 1–y; gpujpaplNtz;Lk; 
 
 0.25 = −0.1𝑥 + 1 
 0.1𝑥 = 1 − 0.25 
 0.1𝑥 = 0.75 
 

 𝑥 =
0.75

0.1
=

0.75×100

0.1×100
=

75

10
= 7.5 

 
75% ghliy gjptpwf;f MFk; Neuk; = 7.5  tpdhb   
 
 
ghliy KOikahf gjptpwf;f MFk; Neuk; fzf;fpl  
  
 𝑦 = 0 vd 𝑦 = −0.1𝑥 + 1–y; gpujpaplNtz;Lk; 
 
 0 = −0.1𝑥 + 1 
 0.1𝑥 = 1 

   𝑥 =
1

0.1
=

1×10

0.1×10
=

10

1
= 10 

ghliy KOikahf gjptpwf;f MFk; Neuk; = 10 tpdhb 
 

12 i  𝑥 −ntl;Lj;Jz;L𝑎 = 4 
 𝑦 −ntl;Lj;Jz;L𝑏 = −6   

ntl;Lj;Jz;L tbtpy; Nfhl;bd; rkd;ghL 
𝑥

𝑎
+

𝑦

𝑏
= 1 

 
 

            
𝑥

4
+

𝑦

−6
= 1 

  

                                 
𝑥

4
−

𝑦

6
= 1 

                               
6×𝑥−4×𝑦

4×6
= 1 

 

                                
6𝑥−4𝑦

24
= 1 

 
                              6𝑥 − 4𝑦 = 24 
                          6𝑥 − 4𝑦 − 24 = 0 ,UGwKk; 2My; tFf;f 
                      3𝑥 − 2𝑦 − 12 = 0 
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 ii 𝑥 −ntl;Lj;Jz;L𝑎 = −5 

 𝑦 −ntl;Lj;Jz;L𝑏 =
3

4
   

ntl;Lj;Jz;L tbtpy; Nfhl;bd; rkd;ghL 
𝑥

𝑎
+

𝑦

𝑏
= 1 

 

            
𝑥

−5
+

𝑦
3

4

= 1 

  

                                 
𝑥

−5
+ 𝑦 ×

4

3
= 1 

 

                                   
𝑥

−5
+

4𝑦

3
= 1 

 

                                
3×𝑥+4𝑦×(−5)

−5×3
= 1 

 

                                    
3𝑥−20𝑦

−15
= 1 

 
                                 3𝑥 − 20𝑦 = −15 
                             3𝑥 − 20𝑦 + 15 = 0 

13 i   

ntl;Lj;Jz;L tbtpy; Nfhl;bd; rkd;ghL 
𝑥

𝑎
+

𝑦

𝑏
= 1 

 
    3𝑥 − 2𝑦 − 6 = 0 d; ntl;Lj;Jz;L tbtk; fhz 3𝑥 − 2𝑦 = 6 
 

                                               ,UGwKk; 6 My; tFf;f 
3𝑥

6
−

2y

6
=

6

6
 

 

                                        
x
6

3

−
y
6

2

= 1 

                                     

                                        
x

2
−

y

3 
 = 1  

 

                                        
x

2
+

y

−3 
 = 1 

 ∴  𝑥  ntl;Lj;Jz;L  = 2   
    𝑦  ntl;Lj;Jz;L  = −3 

 ii  

ntl;Lj;Jz;L tbtpy; Nfhl;bd; rkd;ghL 
𝑥

𝑎
+

𝑦

𝑏
= 1 

 
   4𝑥 + 3𝑦 + 12 = 0 d; ntl;Lj;Jz;L tbtk; fhz 4𝑥 + 3𝑦 = −12 
 

                                               ,UGwKk; −12 My; tFf;f 
4𝑥

−12
+

3y

−12
=

−12

−12
 

 

                                         
x

−12

4

+
y

−12

3

= 1 
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x

−3
+

y

−4 
 = 1 

 ∴  𝑥  ntl;Lj;Jz;L  = −3   
    𝑦  ntl;Lj;Jz;L  = −4 

14 i Njitahd Neh;NfhlhdJ  (1, −4) vd;w Gs;sp top nry;tJk; 
ntl;Lj;Jz;Lfspd; tpfpjk; 2:5 vdTk; cs;sJ  
   

ntl;Lj;Jz;L tbtpy; Nfhl;bd; rkd;ghL 
𝑥

𝑎
+

𝑦

𝑏
= 1 

 
 

     𝑎: 𝑏 = 2: 5  →   
𝑎

𝑏
=

2

5
   →  5𝑎 = 2𝑏   

                                                      𝑏 =
5

2
𝑎 

  𝑎 = 𝑎       𝑏 =
5𝑎

2
   vd   

𝑥

𝑎
+

𝑦

𝑏
= 1  apy; gpujpapl 

 

                                               
𝑥

𝑎
+

𝑦
5𝑎

2

= 1      

         

                                               
𝑥

𝑎
+

2𝑦

5𝑎
= 1  ,r;rkd;ghlhdJ  (1, −4)   vd;w 

Gs;sp topr; nry;tjhy; 𝑥 = 1    ,    𝑦 = −4 vd gpujpapl 
 

                                       
1

𝑎
+

2×(−4)

5𝑎
= 1   

 

                                             
1

𝑎
+

−8

5𝑎
= 1   

 

                                            
1

𝑎
−

8

5𝑎
= 1   ,UGwKk; 𝑎 My; ngUf;Ff 

 

                                     
1×𝑎

𝑎
−

8×𝑎

5𝑎
= 𝑎               

 

                                           1 −
8

5
= 𝑎 

 

                                               
5−8

5
= 𝑎                                                   

                                                  𝑎 =  
−3

5
 

 𝑎 =  
−3

5
 vd 

𝑥

𝑎
+

2𝑦

5𝑎
= 1  apy; gpujpapl   

𝑥
−3

5

+
2𝑦

5×
−3

5

= 1   

 

                                                                                 
𝑥
−3

5

+
2𝑦

−3
= 1   
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5𝑥

−3
+

2𝑦

−3
= 1   

 
                                                                               5𝑥 + 2𝑦 = −3 
                                                                        5𝑥 + 2𝑦 + 3 = 0 

 ii Njitahd Neh;NfhlhdJ  (−8, 4) vd;w Gs;sp top nry;tJk; 
ntl;Lj;Jz;Lfs; rkk; mjhtJ 𝑎 = 𝑏       vdTk; cs;sJ  
   

ntl;Lj;Jz;L tbtpy; Nfhl;bd; rkd;ghL 
𝑥

𝑎
+

𝑦

𝑏
= 1 

 
 

      𝑎 = 𝑎       𝑏 = 𝑎   vd   
𝑥

𝑎
+

𝑦

𝑏
= 1  apy; gpujpapl          

𝑥

𝑎
+

𝑦

𝑎
= 1      

         
,r;rkd;ghlhdJ  (−8, 4) vd;w Gs;sp topr; nry;tjhy; 𝑥 = −8    ,    𝑦 = 4 
vd gpujpapl 

                               
−8

𝑎
+

4

𝑎
= 1   

                                                     

                                 
−8+4

𝑎
= 1 

 

                                  
−4

𝑎
= 1 

                                   𝑎 =  −4 
 

 𝑎 =  𝑏 = −4 vd 
𝑥

𝑎
+

𝑦

𝑏
= 1    apy; gpujpapl   

𝑥

−4
+

𝑦

−4
= 1   

 

                                                                                                 
𝑥+𝑦

−4
= 1   

                                                                                             𝑥 + 𝑦 = −4 
                                                                                     𝑥 + 𝑦 + 4 = 0 
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  STD-10                                             LN-5                                                               EX-5.4   

 i  5𝑦 − 3 = 0 
     

rha;T =  

 

rha;T =
0

5
 

 
rha;T = 0 

 ii   7𝑥 −
3

17
= 0 

     

rha;T =  

 

rha;T =
7

0
                

 
rha;T = tiuaWf;fg;gltpy;iy 

2 i  𝑦 = 0.7𝑥 − 11   
   0.7𝑥 − 𝑦 − 11 = 0    

rha;T =  

 

rha;T =
−0.7

−1
= 0.7 

,izNfhLfspd; rha;Tfs; rkk; 
∴ 𝑦 = 0.7𝑥 − 11  ,jd; ,izNfhl;bd; rha;T = 0.7 

 ii  𝑥 = −11 
 𝑥 + 11 = 0 
   

rha;T =  

rha;T =
−1

0
= tiuaWf;fg;gltpy;iy  

∴  ,jd; nrq;Fj;Jf;Nfhl;bd; rha;Tk; tiuaWf;fg;gltpy;iy  
3 i  

𝑥

3
+

𝑦

4
+

1

7
= 0  d; rha;T = 𝑚₁ 

 
2𝑥

3
+

𝑦

2
+

1

10
= 0  d; rha;T = 𝑚2 vd;f 

   

rha;T =  
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 m1 =
−

1

3
1

4

= −
1

3
×

4

1
=  

−4

3
 

 

 𝑚₂ =
−

2

3
1

2

= −
2

3
×

2

1
=  

−4

3
 

 
 𝑚₁ = 𝑚₂ 
  ∴  ,it ,izNfhLfs; 

 ii  5𝑥 + 23𝑦 + 14 = 0  d; rha;T = 𝑚₁ 
 
23𝑥 − 5𝑦 + 9 = 0  d; rha;T = 𝑚₂  vd;f 
 

rha;T =  

 𝑚₁ =
−5

23
 

 

 𝑚₂ =  
−23

−5
=

23

5
 

 𝑚₁ × 𝑚₂ =
−5

23
×

23

5
= −1  

 ∴  ,it nrq;Fj;Jf;NfhLfs; 
4   12𝑦 = −(𝑝 + 3)𝑥 + 12     →   (𝑝 + 3)𝑥 + 12𝑦 − 12 = 0 d; rha;T = 𝑚₁ 

 
 12𝑥 − 7𝑦 = 16    →    12𝑥 − 7𝑦 − 16 = 0  d; rha;T = 𝑚₂    vd;f 
 
 ,t;tpU NfhLfSk; nrq;Fj;Jf;NfhLfs; vd;gjhy; 𝑚₁ × 𝑚₂ = −1        
 

  𝑚₁ =
−(𝑝+3)

12
 

 

 m2 =  
−12

−7
=   

12

7
 

 
                  𝑚₁ × 𝑚₂ = −1 
 

             
−(𝑝+3)

12
×

12

7
= −1 

 

          
−(𝑝+3)

7
= −1 

               −(𝑝 + 3) = −1 × 7 
                  −𝑝 − 3 = −7 
                  −3 + 7 = 𝑝 
                             𝑝 = 4 

rha;T =  
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5                                         
Njitahd Nfhl;bd; rha;T  =           
      𝑄(3, −2)  ,   𝑅(−5,4)Mfpa Gs;spfis        
      ,izf;Fk; Nfhl;bd; rha;T  
 
Vnddpy; Njitahd NfhlhdJ 
𝑄(3, −2)  ,   𝑅(−5,4) Mfpa Gs;spfis ,izf;Fk; Nfhl;bw;F ,iz 
NkYk; 𝑃(−5,2)  vd;w Gs;sp topr;nry;fpwJ 
 

rha;T 𝑚 =
𝑦₂−𝑦₁

𝑥₂−𝑥₁
 

 𝑄𝑅 d; rha;T =
4−(−2)

−5−3
=

4+2

−8
=

6

−8
= −

3

4
 

  
(𝑥₁, 𝑦₁) vd;w Gs;sp topr;nry;tJk; rha;T 𝑚 cila Neh;Nfhl;bd;  
                                rkd;ghL 𝑦 − 𝑦₁ = 𝑚(𝑥 − 𝑥₁) 

 

                                                                                      𝑦 − 2 =
−3

4
(𝑥 − (−5)) 

                                                                           (𝑦 − 2) × 4 = −3(𝑥 + 5) 
                                                                                   4𝑦 − 8 = −3𝑥 − 15 
                                                              3𝑥 + 4𝑦 − 8 + 15 = 0 
                                                                        3𝑥 + 4𝑦 + 7 = 0 

6  𝑄(6,7)  ,   𝑅(2, −3)Mfpa Gs;spfis 
,izf;Fk;  Nfhl;bd; rha;T 𝑚₁ 
Njitahd Nfhl;bd; rha;T  𝑚₂ vd;f 
     
  Njitahd NfhlhdJ 𝑄(6,7)  ,   𝑅(2, −3) 
Mfpa Gs;spfis ,izf;Fk; Nfhl;bw;F 
nrq;Fj;J 
     ∴   𝑚₁× 𝑚₂ = −1 
 
NkYk; 𝑃(6, −2)  vd;w Gs;sp topr;nry;fpwJ 
 

rha;T 𝑚 =
𝑦₂−𝑦₁

𝑥₂−𝑥₁
 

  

𝑄𝑅 d; rha;T 𝑚₁ =
−3−7

2−6
=

−10

−4
=

5

2
 

 

     𝑚₁ =
5

2
      vd  𝑚₁× 𝑚₂ = −1      y; gpujpapl 

                                     
5

2
× 𝑚₂ = −1       

                                           𝑚₂ = −1 ×
2

5
=

−2

5
       

(𝑥₁, 𝑦₁) vd;w Gs;sp topr;nry;tJk; rha;T 𝑚 cila Neh;Nfhl;bd;  
                                rkd;ghL 𝑦 − 𝑦₁ = 𝑚(𝑥 − 𝑥₁) 
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 rha;T    =
−2

5
      Gs;sp 𝑃(6, −2) 

                                                                                      𝑦 − (−2) =
−2

5
(𝑥 − 6) 

                                                                                 (𝑦 + 2) × 5 = −2(𝑥 − 6) 
                                                                                       5𝑦 + 10 = −2𝑥 + 12 
                                                                   2𝑥 + 5𝑦 + 10 − 12 = 0 
                                                                               2𝑥 + 5𝑦 − 2 = 0 

7   𝐴(−3,0)   𝐵(10, −2)   𝐶(12,3)  
               
Fj;Jf;NfhLfs; 𝐴𝐷  , 𝐵𝐸 
 𝐴𝐷 d; rkd;ghL fhz;Nghk; ⟹ 
            𝐵𝐶 d; rha;T 𝑚₁ 
            𝐴𝐷 d; rha;T  𝑚₂ vdpy; 
 𝑚₁× 𝑚₂ = −1   Vnddpy; 𝐵𝐶 ⊥   𝐴𝐷   
 

rha;T 𝑚 =
𝑦₂−𝑦₁

𝑥₂−𝑥₁
 

 

 𝐵𝐶 d; rha;T 𝑚₁ =
3−(−2)

12−10
=

3+2

2
=

5

2
 

 

 𝐴𝐷 d; rha;T  fhz 𝑚₁ =
5

2
  vd  𝑚₁× 𝑚₂ = −1      y; gpujpapl 

                             
5

2
×  𝑚₂ = −1       

                                𝑚₂ = −1 ×
2

5
=

−2

5
      

 𝐴𝐷 d; rha;T 𝑚₂ =
−2

5
 > Gs;sp    𝐴(−3,0)   

(𝑥₁, 𝑦₁) vd;w Gs;sp topr;nry;tJk; rha;T 𝑚 cila Neh;Nfhl;bd;  
                                rkd;ghL 𝑦 − 𝑦₁ = 𝑚(𝑥 − 𝑥₁) 

                                                                                    

                                                                                                    𝑦 − 0 =
−2

5
(𝑥 − (−3)) 

                                                                                                   𝑦 × 5 = −2(𝑥 + 3) 
                                                                                                        5𝑦 = −2𝑥 − 6 
                                                                                     2𝑥 + 5𝑦 + 6 = 0       
𝐵𝐸 d; rkd;ghL fhz;Nghk; ⟹ 
            𝐴𝐶 d; rha;T 𝑚₁ 
            𝐵𝐸 d; rha;T  𝑚₂ vdpy; 𝑚₁× 𝑚₂ = −1  Vnddpy; 𝐴𝐶  ⊥  𝐵𝐸   
 

 𝐴𝐶  d; rha;T 𝑚₁ =
3−0

12−(−3)
=

3

12+3
=

3

15
=

1

5
 

 

 𝐵𝐸 d; rha;T  fhz 𝑚₁ =
1

5
  vd  𝑚₁× 𝑚₂ = −1      y; gpujpapl 

                             
1

5
×  𝑚₂ = −1       

                                𝑚₂ = −1 ×
5

1
= −5      
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 𝐵𝐸 d; rha;T 𝑚₂ = −5 > Gs;sp    𝐵(10, −2)    
  
 𝐵𝐸 d; rkd;ghL   ⟹          𝑦 − (−2)  = −5(𝑥 − 10) 
                                                              𝑦 + 2 = −5𝑥 + 50 
                                         5𝑥 + 𝑦 + 2 − 50 = 0 
                                                5𝑥 + 𝑦 − 48  = 0     

8   𝐴(−4,2)  𝐵(6, −4)  
         
Njitahd NfhL 𝐷𝐶 MdJ 𝐴𝐵 d; eLg;Gs;sp 𝐷 
topahfTk; 𝐴𝐵 f;F nrq;Fj;jhfTk; nry;fpwJ                      
 
 
 
 

 𝐷 = .
−4+6

2
,

2−4

2
/ = .

2

2
,
−2

2
/ = (1, −1) 

   
 

 𝐴𝐵 d; rha;T 𝑚₁ =
−4−2

6−(−4)
=

−6

6+4
=

−6

10
=

−3

5
  

 
 𝐴𝐵 ⊥ 𝐷𝐶  vd;gjhy;  𝑚₁× 𝑚₂ = −1 
 

                                           
−3

5
× 𝑚₂ = −1 

                                                   𝑚2 =
−1×5

−3
 

∴ 𝐷𝐶 d; rha;T 𝑚2 =
5

3
            

    Gs;sp 𝐷(1, −1) 
   

(𝑥₁, 𝑦₁) vd;w Gs;sp topr;nry;tJk; rha;T 𝑚 cila Neh;Nfhl;bd;  
                                rkd;ghL 𝑦 − 𝑦₁ = 𝑚(𝑥 − 𝑥₁) 

 𝐷𝐶 d; rkd;ghL     𝑦 − (−1) =
5

3
(𝑥 − 1) 

                    𝑦 + 1 =
5

3
(𝑥 − 1) 

                (𝑦 + 1) × 3 = 5 × (𝑥 − 1) 
                   3𝑦 + 3 = 5𝑥 − 5 
                       0 = 5𝑥 − 3𝑦 − 5 − 3 
               5𝑥 − 3𝑦 − 8 = 0 

eLg;Gs;sp = .
𝑥₁+𝑥₂

2
,
𝑦₁+𝑦₂

2
/ 

rha;T 𝑚 =
𝑦₂−𝑦₁

𝑥₂−𝑥₁
 

9  Njitahd NfhlhdJ  7𝑥 + 3𝑦 = 10  > 5𝑥 − 4𝑦 = 1 Mfpa NfhLfs; 
re;jpf;Fk; Gs;sp topahfTk;   13𝑥 + 5𝑦 + 12 = 0 vd;w Nfhl;bw;F 
,izahfTk; nry;fpwJ 
 
   7𝑥 + 3𝑦 = 10  ------------------------① 
 5𝑥 − 4𝑦 = 1   ------------------------②  
 
Mfpa NfhLfs; re;jpf;Fk; Gs;sp 



                          K.Mohanavel   GBHSS- Idappadi  cell-9629349662 

291 
 

fhz;Nghk; 
 ①×4 + ②×3 ⟹  28𝑥 + 12𝑦 = 40      
                  15𝑥 − 12𝑦 =    3      
                  ---------------------------------------  
                   43𝑥           = 43   
                  --------------------------------------- 

                        𝑥 =
43

43
 = 1 

 𝑥 = 1 vd ①y; gpujpapl ⟹ 7 × 1 + 3𝑦 = 10         
                           7 + 3𝑦 = 10   
                              3𝑦 = 10 − 7 = 3   
                               𝑦 = 1 
Gs;sp (1,1) 
 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 vd;w Nfhl;bw;F ,izahd Nfhl;bd; rkd;ghL             
                                         𝑎𝑥 + 𝑏𝑦 + 𝑘 = 0 
 
 13𝑥 + 5𝑦 + 12 = 0 vd;w Nfhl;bw;F           ( ,q;F 𝑎 = 13  , 𝑏 = 5 ) 
,izahd Nfhl;bd; rkd;ghL 13𝑥 + 5𝑦 + 𝑘 = 0  
,J (1,1) vd;w Gs;sp topahf nry;tjhy; 
 𝑥 = 1 > 𝑦  = 1 vd gpujpapl  13 × 1 + 5 × 1 + 𝑘 = 0  
                               13 + 5 + 𝑘 = 0 
                                      𝑘 = −18             
     Njitahd NfhL 13𝑥 + 5𝑦 − 18 = 0 
 

10  Njitahd NfhlhdJ  5𝑥 − 6𝑦 = 2  > 3𝑥 + 2𝑦 = 10 Mfpa NfhLfs; 
re;jpf;Fk; Gs;sp topahfTk;   4𝑥 − 7𝑦 + 13 = 0 vd;w Nfhl;bw;F 
nrq;Fj;jhfTk; nry;fpwJ 
 
   5𝑥 − 6𝑦 = 2    ----------------------① 
 3𝑥 + 2𝑦 = 10   ----------------------② 
Mfpa NfhLfs; re;jpf;Fk; Gs;sp 
fhz;Nghk; 
 
 ① + ②×3 ⟹     5𝑥 − 6𝑦 =    2     
                   9𝑥 + 6𝑦 = 30          
                  ---------------------------------------  
                   14𝑥      =  32   
                  --------------------------------------- 

                             𝑥 =
32

14
 =

16

7
 

 𝑥 =
16

7
 vd ②y; gpujpapl ⟹ 3 ×

16

7
+ 2𝑦 = 10             

                           
48

7
+ 2𝑦  = 10   

  7 My; ngUf;f            48 + 14𝑦  = 70   
                             14𝑦  = 70 − 48 
                             14𝑦  = 22 
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                               𝑦  =
22

14
=

11

7
 

Gs;sp .
16

7
,

11

7
/ 

  
 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 vd;w Nfhl;bw;F nrq;Fj;jhf nry;Yk; Nfhl;bd; rkd;ghL             
                                         𝑏𝑥 − 𝑎𝑦 + 𝑘 = 0 
  
4𝑥 − 7𝑦 + 13 = 0 vd;w Nfhl;bw;F nrq;Fj;jhf    ( ,q;F 𝑎 = 4   , 𝑏 = −7 ) 
 nry;Yk; Nfhl;bd; rkd;ghL −7𝑥 − 4𝑦 + 𝑘 = 0 

 ,J .
16

7
,

11

7
/ vd;w Gs;sp topahf nry;tjhy; 

 

 𝑥 =
16

7
 > 𝑦  =

11

7
 vd gpujpapl −7 ×

16

7
− 4 ×

11

7
+ 𝑘 = 0 

 

                  −16 −
44

7
+ 𝑘 = 0 

7 My; ngUf;f  −112 − 44 + 7𝑘 = 0 
                 −156 + 7𝑘 = 0 
                        7𝑘 = 156 

                         𝑘 =
156

7
 

  Njitahd NfhL   −7𝑥 − 4𝑦 +
156

7
= 0 

 

                   7𝑥 + 4𝑦 −
156

7
= 0 

 7 My; ngUf;f    49𝑥 + 28𝑦 − 156 = 0 
11  7𝑥 − 3𝑦 = −12  > 2𝑦 = 𝑥 + 3 Mfpa NfhLfs; re;jpf;Fk; Gs;sp 𝐴  

3𝑥 + 𝑦 + 2 = 0  > 𝑥 − 2𝑦 − 4 = 0 Mfpa NfhLfs; re;jpf;Fk; Gs;sp 𝐵 vd;f 
  
 
 
 
 
 
 
 
 
∴ NjitahdJ 𝐴𝐵 d; rkd;ghL  
 
   7𝑥 − 3𝑦 = −12  ------------------① 
    𝑥 − 2𝑦 = −   3  -----------------② Mfpa NfhLfs; re;jpf;Fk; Gs;sp 𝐴 
fhz;Nghk; 
 
 ① − ②×7 ⟹     7𝑥 −   3𝑦 = −12      
                   7𝑥 − 14𝑦 = −21          
                  ---------------------------------------  
                   0 − 3𝑦 − (−14𝑦) = −12 − (−21)   
                  --------------------------------------- 
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                      −3𝑦 + 14𝑦 = −12 + 21 
                           11𝑦 = 9 

                            𝑦   =
9

11
 

 

 𝑦 =
9

11
 vd ②y; gpujpapl ⟹ 𝑥 − 2 ×

9

11
= −   3   

                           𝑥 −
18

11
= −   3 

 
                         11𝑥 − 18 = −   3 × 11 
                             11𝑥 = −   33 + 18 
                             11𝑥 = −   15 

                               𝑥 =
−15

11
 

      ⟹     ∴ 𝐴 .
−15

11
,

9

11
/ 

 
3𝑥 +    𝑦 + 2 = 0 --------------③ 
  𝑥 − 2𝑦 − 4 = 0 -------------④Mfpa NfhLfs; re;jpf;Fk; Gs;sp 𝐵 fhz;Nghk;                                     
 
 ③×2 + ④ ⟹     6𝑥 + 2𝑦 + 4 = 0  
                       𝑥 − 2𝑦 − 4 = 0 
                 --------------------------------------  
                   7𝑥 + 0  + 0 = 0 
                 -------------------------------------  
                          𝑥 = 0 
  𝑥 = 0 vd ③y; gpujpapl ⟹  3 × 0 + 𝑦 + 2 = 0 
                                   𝑦 = −2 
     ⟹   ∴ 𝐵(0, −2) 
 

(𝑥₁, 𝑦₁) , (𝑥₂, 𝑦₂) vd;w Gs;spfs; topr;nry;Yk; Neh;Nfhl;bd;   

                                    rkd;ghL 
𝑦−𝑦₁

𝑦₂−𝑦₁
=

𝑥−𝑥₁

𝑥₂−𝑥₁
 

 

 𝐵(0, −2) 𝐴 .
−15

11
,

9

11
/ vdpy;    

 𝐵𝐴 d; rkd;ghL    
y−(−2)
9

11
−(−2)

=
x−0

−15

11
−0
 

 

                  
y+2
9

11
+2

=
x

−15

11

 

    

                  
y+2

31

11

=
x

−15

11

 

 

           (y + 2) ×
11

31
= 𝑥 ×

11

−15
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y+2

31
=

𝑥

−15
 

       (y + 2) × (−15) = 𝑥 × 31 
           −15𝑦 − 30 = 31𝑥 
       31𝑥 + 15𝑦 + 30 = 0 

12    

     
 
8𝑥 + 3𝑦 = 18  > 4𝑥 + 5𝑦 = 9 Mfpa NfhLfs; re;jpf;Fk; Gs;sp 𝐴  
(5, −4), (−7,6) Mfpa Gs;spfis ,izf;Fk; Nfhl;Lj;Jz;bd; eLg;Gs;sp 𝐵 
vd;f 
 
 ∴ NjitahdJ  𝐴𝐵 d; rkd;ghL  
 
   8𝑥 + 3𝑦 = 18   ------------------① 
 4𝑥 + 5𝑦 =    9   -----------------② Mfpa NfhLfs; re;jpf;Fk; Gs;sp 𝐴 
fhz;Nghk; 
 
 ① − ②×2 ⟹     8𝑥 +     3𝑦 =  18         
                    8𝑥 + 10𝑦 =  18             
                  ---------------------------------------  
                   0      − 7𝑦 =  0   
                  --------------------------------------- 
  ∴ 𝑦 =  0 
 
 𝑦 =  0  vd ①y; gpujpapl ⟹  8𝑥 + 3 × 0 = 18  
                               8𝑥 = 18    

                      𝑥 =
18

8
=

9

4
  

   

                                                   ∴ 𝐴  .
9

4
, 0/                                     

 
 

 (5, −4), (−7,6) d; eLg;Gs;sp  𝐵 = .
5+(−7)

2
,
−4+6

2
/ 

 

       𝐵 = .
5−7

2
,
−4+6

2
/ = .

−2

2
,

2

2
/ =   (−1,1) 

 

eLg;Gs;sp =

.
𝑥₁+𝑥₂

2
,
𝑦₁+𝑦₂

2
/ 
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(𝑥₁, 𝑦₁) , (𝑥₂, 𝑦₂) vd;w Gs;spfs; topr;nry;Yk; Neh;Nfhl;bd;   

                                    rkd;ghL 
𝑦−𝑦₁

𝑦₂−𝑦₁
=

𝑥−𝑥₁

𝑥₂−𝑥₁
 

 
 

  𝐴  .
9

4
, 0/   , (−1,1)  vdpy; 𝐴𝐵 d; rkd;ghL 

y−0

1−0
=

x−
9

4

−1−
9

4

    

 

                                     
y

1
=

4𝑥−9

4
−4−9

4

 

 

                                     
y

1
=

4𝑥−9

4
×

4

−13
 

 

                                     
y

1
=

4𝑥−9

−13
 

                             𝑦 × (−13)   = 4𝑥 − 9 
                                 −13𝑦 = 4𝑥 − 9 
                           4𝑥 + 13𝑦 − 9 = 0 
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,t;Tyfpy; rhjpf;fg;gl;l rhjidfsps; vitAk; typikahy; rhjpf;fg;gl;lit my;y    
             tplhKaw;r;rpahy; rhjpf;fg;gl;litNa 
  STD-10                            LN-6                                          EX-6.1 

1 i  cot 𝜃 + tan 𝜃 = sec 𝜃  𝑐𝑜𝑠𝑒𝑐 𝜃 
 

 cot 𝜃 + tan 𝜃 =
cos 𝜃

sin 𝜃
+

sin 𝜃

cos 𝜃
 

 

           =
cos 𝜃×cos 𝜃+sin 𝜃×sin 𝜃

sin 𝜃×cos θ
 

 

           =  
𝑐𝑜𝑠 2  𝜃+𝑠𝑖𝑛 2𝜃

sin 𝜃×cos θ
     

     

            =
1

sin 𝜃×cos θ
    

 
cot 𝜃 + tan 𝜃 =  cosec θ × sec 𝜃 

𝑠𝑖𝑛2𝜃 + 𝑐𝑜𝑠2 𝜃 = 1 

 ii  𝑡𝑎𝑛4𝜃 + 𝑡𝑎𝑛2𝜃 = 𝑠𝑒𝑐4𝜃 − 𝑠𝑒𝑐2𝜃  
 𝑡𝑎𝑛4𝜃 + 𝑡𝑎𝑛2𝜃 = 𝑡𝑎𝑛2𝜃(𝑡𝑎𝑛2𝜃 + 1)  
              = (𝑠𝑒𝑐2𝜃 − 1) × 𝑠𝑒𝑐2𝜃 
             = 𝑠𝑒𝑐2𝜃 × 𝑠𝑒𝑐2𝜃 − 𝑠𝑒𝑐2𝜃 
 𝑡𝑎𝑛4𝜃 + 𝑡𝑎𝑛2𝜃 = 𝑠𝑒𝑐4𝜃 − 𝑠𝑒𝑐2𝜃 

𝑠𝑒𝑐2𝜃 − 𝑡𝑎𝑛2𝜃 = 1 

2 i   
1−𝑡𝑎𝑛 2𝜃

cot 2θ−1
= 𝑡𝑎𝑛2𝜃 

 

  
1−𝑡𝑎𝑛 2𝜃

cot 2θ−1
=

1−𝑡𝑎𝑛 2𝜃
1

𝑡𝑎𝑛 2𝜃
−1

=
1−𝑡𝑎𝑛 2𝜃

1−𝑡𝑎𝑛 2𝜃

𝑡𝑎𝑛 2𝜃

 

         = (1 − 𝑡𝑎𝑛2𝜃) ×
𝑡𝑎𝑛 2𝜃

1−𝑡𝑎𝑛 2𝜃
 

         = 𝑡𝑎𝑛2𝜃 
 ii  

cos 𝜃

1+sin 𝜃
= sec 𝜃 − tan 𝜃   

 

 
cos 𝜃

1+sin 𝜃
=

cos 𝜃

1+sin 𝜃
×

1−sin 𝜃

1−sin 𝜃
 

 

      =
cos 𝜃(1−sin 𝜃)

1− sin 2 𝜃
=

cos 𝜃(1−sin 𝜃)

cos 2 𝜃
  

 

      =
1−sin 𝜃

cos 𝜃
=

1

cos 𝜃
−

sin 𝜃

cos 𝜃
       

 
cos 𝜃

1+sin 𝜃
= sec 𝜃 − tan 𝜃 

 

(𝑎 + 𝑏)(𝑎 − 𝑏) = 𝑎2 − 𝑏2 

𝑠𝑖𝑛2𝜃 + 𝑐𝑜𝑠2 𝜃 = 1 

3 i 
  

1+sin 𝜃

1−sin 𝜃
=  

1+sin 𝜃

1−sin 𝜃
×

1+sin 𝜃

1+sin 𝜃
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       =  
(1+sin 𝜃)2

1− sin 2 𝜃
 =  

(1+sin 𝜃)2

cos 2 𝜃
  

        

       =
1+sin 𝜃

cos 𝜃
 

 

       =
1

cos 𝜃
+

sin 𝜃

cos 𝜃
 

 

 
1+sin 𝜃

1−sin 𝜃
 = sec 𝜃 + tan 𝜃 

 ii 
  

1+sin 𝜃

1−sin 𝜃
+  

1−sin 𝜃

1+sin 𝜃
=  

1+sin 𝜃

1−sin 𝜃
×

1+sin 𝜃

1+sin 𝜃
+  

1−sin 𝜃

1+sin 𝜃
×

1−sin 𝜃

1−sin 𝜃
 

 

               =  
(1+sin 𝜃)2

1− sin 2 𝜃
 +  

(1−sin 𝜃)2

1− sin 2 𝜃
 =  

(1+sin 𝜃)2

cos 2 𝜃
 +  

(1−sin 𝜃)2

cos 2 𝜃
  

        

               =
1+sin 𝜃

cos 𝜃
+

1−sin 𝜃

cos 𝜃
 

 

               =
1

cos 𝜃
+

sin 𝜃

cos 𝜃
+

1

cos 𝜃
−

sin 𝜃

cos 𝜃
 

 
                = sec 𝜃 + sec 𝜃 
 

  
1+sin 𝜃

1−sin 𝜃
+  

1−sin 𝜃

1+sin 𝜃
= 2 sec 𝜃 

4 i  sec6 𝜃 = tan6𝜃 + 3 tan2 𝜃 sec2 𝜃 + 1 
 
 sec6 𝜃 = (sec2 𝜃)3 
         = (1 + tan2 𝜃)3 
      = 13 + tan6𝜃 + 3 × 1 × tan2 𝜃 (1 + tan2 𝜃) 
      = 1 + tan6𝜃 + 3 tan2 𝜃 (sec2 𝜃)  
      = tan6𝜃 + 3 tan2 𝜃 sec2 𝜃 + 1 
 

(a + b)3 = a3 + b3 + 3ab(a + b) 

 ii  (sin 𝜃 + sec 𝜃)2 + (cos 𝜃 + 𝑐𝑜𝑠𝑒𝑐𝜃)2 = 1 + (sec 𝜃 + 𝑐𝑜𝑠𝑒𝑐𝜃)2 
 
 (sin 𝜃 + sec 𝜃)2 + (cos 𝜃 + 𝑐𝑜𝑠𝑒𝑐𝜃)2 =  sin2 𝜃 + sec2 𝜃 + 2 sin 𝜃 sec 𝜃 +
                                                                             cos2𝜃+𝑐𝑜𝑠𝑒𝑐2𝜃+2cos𝜃𝑐𝑜𝑠𝑒𝑐𝜃 
  

               =  sin2 𝜃 + cos2 𝜃 + sec2 𝜃 +
2 sin 𝜃

cos 𝜃
+ 𝑐𝑜𝑠𝑒𝑐2𝜃 +

2 cos 𝜃

sin 𝜃
 

 

               = 1 + sec2 𝜃 + 𝑐𝑜𝑠𝑒𝑐2𝜃 + 2 .
sin 𝜃

cos 𝜃
+

cos 𝜃

sin 𝜃
/ 

 

               = 1 + sec2 𝜃 + 𝑐𝑜𝑠𝑒𝑐2𝜃 + 2 .
sin 𝜃×sin 𝜃+cos 𝜃×cos 𝜃

sin 𝜃×cos θ
/ 
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               = 1 + sec2 𝜃 + 𝑐𝑜𝑠𝑒𝑐2𝜃 + 2  .
𝑠𝑖𝑛 2𝜃+𝑐𝑜𝑠 2  𝜃

sin 𝜃×cos θ
/ 

  

               = 1 + sec2 𝜃 + 𝑐𝑜𝑠𝑒𝑐2𝜃 + 2
1

sin 𝜃×cos θ
 

 
               = 1 + sec2 𝜃 + 𝑐𝑜𝑠𝑒𝑐2𝜃 + 2𝑐𝑜𝑠𝑒𝑐𝜃 sec 𝜃 
 
  (sin 𝜃 + sec 𝜃)2 + (cos 𝜃 + 𝑐𝑜𝑠𝑒𝑐𝜃)2 = 1 + (sec 𝜃 + 𝑐𝑜𝑠𝑒𝑐𝜃)2 
 

5 i  sec4 𝜃 (1 − sin4 𝜃) − 2 tan2 𝜃 = 1 
 

 sec4 𝜃 (1 − sin4 𝜃) − 2 tan2 𝜃 =
1

cos 4 𝜃
(1 + sin2θ)(1 − sin2θ) − 2

sin 2 𝜃

cos 2 𝜃
 

 

                       =
1

cos 4 𝜃
(1 + sin2θ) cos2 𝜃 − 2

sin 2 𝜃

cos 2 𝜃
 

 

                       =
1+sin 2θ

cos 2 𝜃
− 2

sin 2 𝜃

cos 2 𝜃
=

1+sin 2θ−2 sin 2 𝜃

cos 2 𝜃
 

 

                       =
1−sin 2θ

cos 2 𝜃
 

 

                       =
cos 2 𝜃

cos 2 𝜃
 

                       = 1 
 ii  

cot 𝜃  −cos θ

cot 𝜃  +cos θ
=

𝑐𝑜𝑠𝑒𝑐𝜃 −1

𝑐𝑜𝑠𝑒𝑐𝜃 +1
 

 

 
cot 𝜃  −cos θ

cot 𝜃  +cos θ
  =  

    
cos 𝜃

sin 𝜃
−cos θ    

 
cos 𝜃

sin 𝜃
+cos θ

 

 

          =
cos θ.

1

sin 𝜃
−1/

cos θ.
1

sin 𝜃
+1/

 

 

          =
.

1

sin 𝜃
−1/

.
1

sin 𝜃
+1/

 

 

                        = 
cot 𝜃  −cos θ

cot 𝜃  +cos θ
=

𝑐𝑜𝑠𝑒𝑐𝜃 −1

𝑐𝑜𝑠𝑒𝑐𝜃 +1
 

 
6 i  

sin 𝐴−sin 𝐵

cos 𝐴+cos 𝐵
+

cos 𝐴−cos 𝐵

sin 𝐴+sin 𝐵
= 0 

 
FWf;Fg;ngUf;fy; nra;f ⟹ 

                  =
(sin 2A−sin 2B)+(cos 2 𝐴−cos 2 𝐵)

(cos 𝐴+cos 𝐵)(sin 𝐴+sin 𝐵)
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                  =
(sin 2A+cos 2 𝐴)−(sin 2B+cos 2 𝐵)

(cos 𝐴+cos 𝐵)(sin 𝐴+sin 𝐵)
 

     

                  =
1−1

(cos 𝐴+cos 𝐵)(sin 𝐴+sin 𝐵)
 

                  = 0 
 ii   

sin 3A+cos 3 𝐴

sin 𝐴+cos 𝐴
+

sin 3A−cos 3 𝐴

sin 𝐴−cos 𝐴
= 2    

    
𝑥3 + 𝑦3 = (𝑥 + 𝑦)(𝑥2 − 𝑥𝑦 + 𝑦2) 

  
𝑥3 − 𝑦3 = (𝑥 − 𝑦)(𝑥2 + 𝑥𝑦 + 𝑦2) 

                              

    =
(sin 𝐴+cos 𝐴)(sin 2A−sin 𝐴.cos 𝐴+cos 2 𝐴)

sin 𝐴+cos 𝐴
 

 

                   +
(sin 𝐴−cos 𝐴)(sin 2A+sin 𝐴.cos 𝐴+cos 2 𝐴)

sin 𝐴−cos 𝐴
 

 
    = (sin2A − sin 𝐴 . cos 𝐴 + cos2 𝐴) + (sin2A + sin 𝐴 . cos 𝐴 + cos2 𝐴) 
    = 2sin2A + 2 cos2 𝐴 
    = 2(sin2A + cos2 𝐴) 
    = 2 

7 
 
 
 
 

i  sin 𝜃 + cos θ =  3 vdpy; epUgpf;fNtz;baJ  tan 𝜃 + 𝑐𝑜𝑡𝜃 = 1 
 

 ,UGwKk; th;f;fg;gLj;jTk;⟹(sin 𝜃 + cos θ)2 = ( 3)2 
             sin2θ + cos2 𝜃 + 2 sin 𝜃 cos θ  = 3 
                       1 +2 sin 𝜃 cos θ   = 3 
 
                          2 sin 𝜃 cos θ = 3 − 1 = 2 

                            sin 𝜃 cos θ =
2

2
 

                            sin 𝜃 cos θ = 1 vdf; fpilf;fpwJ 
 

                           tan 𝜃 + 𝑐𝑜𝑡𝜃 =
sin 𝜃

cos θ
+

cos θ

sin 𝜃
 

 

                    =
sin 2A+cos 2 𝐴

sin 𝜃 cos θ
=

1

1
  

          tan 𝜃 + 𝑐𝑜𝑡𝜃 = 1 
 ii   3 sin 𝜃 − cos θ = 0 vdpy; epUgpf;fNtz;baJ  

 tan 3𝜃 =
3 tan 𝜃−tan 3 𝜃

1−3 tan 2 𝜃
 

 

  3 sin 𝜃 = cos θ 

  3 
sin 𝜃

cos θ
= 1 

   tan 𝜃 =
1

 3
 



                          K.Mohanavel   GBHSS- Idappadi  cell-9629349662 

300 
 

  ∴     𝜃 = 30ᵒ vdf; fpilf;fpwJ 
 
 tan 3𝜃 = tan(3 × 30ᵒ) 
       = tan 90ᵒ = ∞   -----------------① 
 

 
3 tan 𝜃−tan 3 𝜃

1−3 tan 2 𝜃
=

3
1

 3
−.

1

 3
/

3

1−3.
1

 3
/

2 =
 3 3

 3
−

1

 3 3 3

1−3
1

 3 3

 

 

                                               =
 3 −

1

3 3

1−3×
1

3

 

                                       

                                              =
 3 −

1

3 3

1−1
=

 3 −
1

3 3

0
 

     
3 tan 𝜃−tan 3 𝜃

1−3 tan 2 𝜃
                   = ∞     -----------------② 

   

①kw;Wk; ② ypUe;J tan 3𝜃 =
3 tan 𝜃−tan 3 𝜃

1−3 tan 2 𝜃
 

8 i  
cos α

cos 𝛽
= 𝑚   

cos α

sin 𝛽
= 𝑛 vdpy; epUgpf;fNtz;baJ (m2 + n2)cos2β = n2 

 

⟹ m2 =
cos 2 α

cos 2 𝛽
           n2 =

cos 2 α

sin 2 𝛽
 

 

  (m2 + n2)cos2β = .
cos 2 α

cos 2 𝛽
+

cos 2 α

sin 2 𝛽
/ cos2β 

 

              = cos2 α .
1

cos 2 𝛽
+

1

sin 2 𝛽
/ cos2β 

 

              = cos2 α  cos2β.
sin 2 𝛽+cos 2 𝛽

cos 2 𝛽     ×  sin 2 𝛽
/ 

 

              = cos2 α  cos2β.
1

cos 2 𝛽     ×  sin 2 𝛽
/ 

              =
cos 2 α

sin 2 𝛽
 

 
  (m2 + n2)cos2β = n2 
 

 ii    𝑐𝑜𝑡𝜃 + tan θ = 𝑥     ,      sec 𝜃 − cos θ = y vdpy; 
 

 epUgpf;fNtz;baJ  (𝑥2y)
2

3 − (𝑥y2)
2

3 = 1 
 
   𝑥 = 𝑐𝑜𝑡𝜃 + tan θ                               y = sec 𝜃 − cos θ 
 

   𝑥 =
cos θ

sin 𝜃
+

sin 𝜃

cos θ
                                y =

1

cos θ
− cos θ 
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 𝑥 =
cos 2 𝜃     +  sin 2 𝜃

sin 𝜃 cos θ
                             y =

1−cos 2 𝜃     

cos θ
 

 

 𝑥 =
1

sin 𝜃 cos θ
                                         y =

sin 2 𝜃

cos θ
 

 

 𝑥2 =
1

sin 2 𝜃 cos 2 𝜃     
                                y2 =

sin 4 𝜃

cos 2 𝜃     
 

 

 (x2y)
2

3 − (xy2)
2

3 = .
1

sin 2 𝜃 cos 2 𝜃     
×

sin 2 𝜃

cos θ
/

2

3
− .

1

sin 𝜃 cos θ
×

sin 4 𝜃

cos 2 𝜃     
/

2

3
 

 

              = .
1

cos 3 𝜃     
/

2

3
− .

sin 3 𝜃

cos 3 𝜃     
/

2

3
 

 

              = (sec3 𝜃)
2

3 − (tan3 𝜃)
2

3 
 
             = sec2 𝜃    − tan2 𝜃 

(𝑥2y)
2

3 − (𝑥y2)
2

3 = 1 
9 i     sin 𝜃 +cos θ = 𝑝     ,     sec 𝜃 + cosec θ = q vdpy;  

epUgpf;fNtz;baJ  q(𝑝2 − 1) = 2𝑝 
 
     q(𝑝2 − 1) = (sec 𝜃 + cosec θ),(sin 𝜃 +cos θ)2 − 1-   
 

          = .
1

cos 𝜃
+

1

sin 𝜃
/ ,sin2 𝜃 + cos2 𝜃 + 2 sin 𝜃 cos θ − 1- 

     

         = .
sin 𝜃+cos 𝜃

cos 𝜃×sin 𝜃
/ ,1 + 2 sin 𝜃 cos θ − 1- 

 

         = .
sin 𝜃+cos 𝜃

sin 𝜃 cos θ
/ ,2 sin 𝜃 cos θ- 

 
         = 2(sin 𝜃 + cos θ) 
q(𝑝2 − 1)  = 2𝑝 

 ii   sin 𝜃 (1 +  sin2 𝜃) = cos2 𝜃     vdpy; 
 epUgpf;fNtz;baJ  cos6 𝜃 − 4 cos4 𝜃 + 8 cos2 𝜃    = 4 
 
 sin 𝜃 (1 +  sin2 𝜃) = cos2 𝜃  ,UGwKk; th;f;fg;gLj;j 
                                                                       sin2 𝜃 (1 +  sin2 𝜃)2    = cos4 𝜃     
 
                                                     (1 − cos2 𝜃 ),1 + (1 − cos2 𝜃)-2 = cos4 𝜃 
 

      (1 − cos2 𝜃 ) ,12 + (1 − cos2 𝜃 )2 + 2 (1 − cos2 𝜃 )- = cos4 𝜃 
 
           (1 − cos2 𝜃 ) ,1 + 1 + cos4 𝜃 − 2 cos2 𝜃 + 2 − 2 cos2 𝜃- = cos4 𝜃 
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                                              (1 − cos2 𝜃 ) ,4 + cos4 𝜃 − 4 cos2 𝜃- = cos4 𝜃 
 
               4 + cos4 𝜃 − 4 cos2 𝜃 − 4 cos2 𝜃 − cos6 𝜃 + 4 cos4 𝜃 = cos4 𝜃 
                                           4 + 5cos4 − cos4 − 8 cos2 𝜃 − cos6 𝜃 = 0 
                                                         4 + 4cos4 − 8 cos2 𝜃 − cos6 𝜃 = 0 
 
                                                             4 = cos6 𝜃 − 4 cos4 𝜃 + 8 cos2 𝜃           
    cos6 𝜃    − 4 cos4 𝜃    + 8 cos2 𝜃 = 4 

10   
cos θ

1+sin 𝜃
=

1

𝑎
   vdpy;   

epUgpf;fNtz;baJ   
𝑎2−1

𝑎2+1
= sin 𝜃 

 𝑎 =
1+sin 𝜃

cos θ
 

 𝑎 =
1

cos θ
+

sin 𝜃

cos θ
 

 𝑎 = sec θ + tan θ 
 

 
𝑎2−1

𝑎2+1
  =

(sec θ+tan θ)2−1

(sec θ+tan θ)2+1
 

 

            =
sec 2θ+𝑡𝑎𝑛 2θ+2 sec θ tan θ−1

sec 2θ+𝑡𝑎𝑛 2θ+2 sec θ tan θ+1
 

 

            =
sec 2θ−1+𝑡𝑎𝑛 2θ+2 sec θ tan θ

sec 2θ+1+𝑡𝑎𝑛 2θ+2 sec θ tan θ
 

 

            =
𝑡𝑎𝑛 2θ+𝑡𝑎𝑛 2θ+2 sec θ tan θ

sec 2θ+sec 2θ+2 sec θ tan θ
 

 

            =
2𝑡𝑎𝑛 2θ+2 sec θ tan θ

2sec 2θ+2 sec θ tan θ
 

 

            =
2 tan θ(tan θ+sec θ)

2 sec θ(sec θ+tan θ)
 

 

           =
tan θ

sec θ
=

sin 𝜃

cos θ
1

cos θ

=
sin 𝜃

cos θ
×

cos θ

1
 

 

  
𝑎2−1

𝑎2+1
 = sin 𝜃      
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 STD-10                                                           LN-6                                           EX-6.2 

            cauq;fSk; njhiyTfSk; 

1   

 glj;jpypUe;J  tan 𝜃 = =
10 3

30
3

                                       

 

                 =
 3

3
 =

 3

 3 3
 

 

           tan 𝜃  =
1

 3
 

 
   𝜃 = 30ᵒ  

2                    
rhiyapd; mfyk;   𝐴𝐵 
 rhiyapd; ikag;Gs;sp 𝑃  
tPl;bd; cauk; 𝐵𝐶 vd;f  

   ⇒  𝐵𝐶 = 4 3 kP 
 
  𝐴𝑃 = 𝑃𝐵 = 𝑥 kP vd;f  

 ∆𝑃𝐵𝐶  y;  tan30ᵒ =
𝐵𝐶

𝑃𝐵
 

 

             
1

 3
 =

4 3

𝑥
 

              𝑥 = 4 3 ×  3 = 4 × 3 = 12 kP 
 
rhiyapd; mfyk;   𝐴𝐵 = 2𝑥 
                   = 2 × 12 
                   = 24  kP     

3  fhz;gthpd; cauk; 𝑁𝑀 = 180 nr.kPP   
 fhz;gtUf;Fk; Rtw;Wf;Fk; 
 ,ilNa cs;s njhiyT     = 5 kP  
 
  𝑇, 𝐵 vd;gd rd;dypd; cr;rp kw;Wk; mb                                    
                         vdpy;  
  𝐶𝐵 = 𝑥    
     𝐵𝑇 = 𝑦 ( rd;dypd; cauk; ) vd;f 
 
  

∆ 𝐶𝑀𝐵 y; tan45ᵒ =
𝑥

5
 

     

             1 =
𝑥

5
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             𝑥 = 5 
 

∆ 𝐶𝑀𝑇 y;    tan60ᵒ =
𝑥+𝑦

5
 

     

               3 =
5+𝑦

5
 

 

           5 ×  3 = 5 + 𝑦 

               𝑦 = 5 3 − 5 

                  = 5  3 − 1  

                = 5 × (1.732 − 1) 
                = 5 × 0.732 
rd;dypd; cauk; 𝑦  = 3.66 kP 
 

4 jiuapy; ghh;itg;Gs;sp  𝐶  vd;f 
                               
gPlj;jpd; cauk;  𝐵𝐷 = 𝑥   kP 
 
rpiyapd; cauk; 𝐴𝐷 = 1.6  kP 
            𝐵𝐶 = 𝑦  kP  vd;f 
 
 ∠𝐵𝐶𝐷 = 40ᵒ   ,   ∠𝐵𝐶𝐴 = 60ᵒ 
 

 ∆ 𝐵𝐶𝐷 y;;    tan40ᵒ =
𝑥

𝑦
 

   

   y =
𝑥

tan 40ᵒ
=

𝑥

0.8391
       --------------------------① 

 

∆ 𝐵𝐶𝐴 y; ;    tan60ᵒ =
𝐴𝐵

𝐵𝐶
 

     

               3 =
𝑥+1.6

y
 

 

               𝑦 =
𝑥+1.6

 3
=

𝑥+1.6

1.732
         -----------------------------② 

 

 ①kw;Wk; ② ypUe;J ⇒    
𝑥

0.8391
=

𝑥+1.6

1.732
 

 
                      1.732 𝑥 = (𝑥 + 1.6) 0.8391  
 
                      1.732 𝑥 =  0.8391𝑥 + 1.343 
 
             1.732 𝑥 −  0.8391𝑥 = 1.343 
                     0.8929𝑥 = 1.343 
 

                    𝑥 =
1.343

0.8929
= 1.5 
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gPlj;jpd; cauk;  = 1.5   kP                                                             

5 Ftpkhlj;jpd; Muk;  𝑟  
 
nfhbf;fk;gj;jpd; cauk;  
vd;f 

∆ 𝐴𝐶𝐷 y;;    tan45ᵒ =
𝐴𝐶

𝐶𝐷
 

     

              1 =
+𝑟

𝑟+7
 

 
             𝑟 + 7 =  + 𝑟 
                 = 7  
 
 nfhbf;fk;gj;jpd; cauk;  = 7  kP 
 

∆ 𝐵𝐶𝐸 y;    tan30ᵒ =
𝐵𝐶

𝐶𝐸
 

 

               
1

 3
=

𝑟

𝑟+7+5
 

 

           𝑟 + 12 =  3  𝑟 

              12 =  3  𝑟 − 𝑟 

        𝑟  3 − 1 = 12 
 

               𝑟 =
12

 3 −1
 

 

  𝑟 =
12

1.732−1
=

12

0.732
=

12000

732
= 16.39  

 
 Ftpkhlj;jpd; Muk;  𝑟 = 16.39  kP 

6   NfhGuj;jpd; cauk; 𝐴𝐵 = 15 kP 
  kpd;fk;gj;jpd; cauk; 𝐶𝐷 = 𝑥 kP  
vd;f 
  ,q;F 𝐶𝐷 = 𝐸𝐵 
 
 𝐴𝐸 = 15 − 𝑥 kP 
 𝐵𝐶 = 𝐸𝐷 = 𝑦 vd;f 

 ∆𝐴𝐵𝐶 y; tan 60ᵒ =
𝐴𝐵

𝐵𝐶
     

            3 =
15

𝑦
 

             𝑦 =
15

 3 
 

 

             𝑦 =
5×3

 3 
=

5× 3 × 3 

 3 
= 5 3  
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∆𝐴𝐸𝐷 y; tan 30ᵒ =
𝐴𝐸

𝐸𝐷
    

           
1

 3 
=

15−𝑥  

𝑦
 

            𝑦 = (15 − 𝑥 ) 3  

         5 3 = (15 − 𝑥 ) 3  
            5 = 15 − 𝑥  
            𝑥 = 15 − 5 
            𝑥 = 10 
 ∴ kpd;fk;gj;jpd; cauk; 10 kP   

7 fk;gj;jpd; cauk; 𝐴𝐶 = 10𝑥  vd;f 
 
  fk;gj;ij 1 ∶ 9 vd;w tpfpjj;jpy; gpupf;Fk; 
Gs;sp 𝐵 vd;f 
 
  ,q;F fk;gj;jpd; Nky;gFjpia fhl;bYk; 
fPo;gFjp FiwT  
  ∴ 𝐴𝐵 = 9𝑥   ,   𝐵𝐶 = 𝑥  vd;f  
 
  ∠𝐶𝐷𝐵 = 𝜃     ∠𝐶𝐷𝐴 = 2𝜃   vd;f 
 
fk;gj;jpd; mbf;Fk; ghh;it     
Gs;spf;Fk;kpilNaahd njhiyT 𝐶𝐷 = 25  kP 
  

    ∆𝐵𝐶𝐷 y; tan 𝜃 =
𝐵𝐶

𝐶𝐷
=

𝑥

25
 

     

   ∆𝐴𝐶𝐷 y; tan 2𝜃 =
𝐴𝐶

𝐶𝐷
=

10𝑥

25
 

                   

          tan 2𝜃  =
2

10𝑥
25
5

   

          
2tan θ

1−tan 2θ
=

2𝑥

5
 ,jpy; tan 𝜃 =

𝑥

25
 vd gpujpapl 

 

          
2.

𝑥

25
/

1−.
𝑥

25
/

2 =
2𝑥

5
 

   

           
2𝑥

25

1−
𝑥2

625

=
2𝑥

5
 

           

           
2𝑥

25

625−𝑥2

625

=
2𝑥

5
 

 

       
2𝑥

25
×

25
625

625−𝑥2
=

2𝑥

5
 

 

tan 2𝜃  =
2tanθ

1 − tan2θ
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25

625−𝑥2
=

1

5
 

  
            125 = 625 − 𝑥2 
             𝑥2 = 625 − 125 
             𝑥2 = 500 = 100 × 5 

             𝑥 = 10 5 
 

  fk;gj;jpd; cauk; 10𝑥 = 10 × 10 5 

                   = 100 5 kP   
8  kiyapd;; cauk; 𝐴𝐵 =  vd;f 

 𝐶 , 𝐷 vd;gd iky;fy;fs; vdpy;  
𝐶𝐷 = 1 iky; 
  𝐵𝐶  = 𝑥 vd;f 
 

  ∆𝐴𝐵𝐶 y; tan 8ᵒ =


𝑥
         

 

   𝑥 =


tan 8ᵒ
     ------------------① 

 

   ∆𝐴𝐵𝐷 y; tan 4ᵒ =


𝑥+1
 

 

          𝑥 + 1 =


tan 4ᵒ
 

 

             𝑥 =


tan 4ᵒ
− 1  ------------------------------② 

 
 ①   kw;Wk; ② ypUe;J  

          


tan 8ᵒ
=



tan 4ᵒ
− 1 

 

            1 =


tan 4ᵒ
−



tan 8ᵒ
 

 

            1 =  .
1

tan 4ᵒ
−

1

tan 8ᵒ
/ 

 

            1 =  .
tan 8ᵒ−tan 4ᵒ

tan 4ᵒ tan 8ᵒ
/ 

 

             = .
tan 8ᵒ  tan 4ᵒ

tan 8ᵒ−tan 4ᵒ
/ 

 

             =
0.14×0.07

0.14−0.07
 

 

             =
0.0098

0.07
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 kiyapd;;; cauk; = 0.14  iky; 
 

  10-STD                                                  LN-6                                                            EX-6.3 
                ,wf;ff; Nfhz fzf;Ffs; 

1   

ghiwapd; cauk; 𝐴𝐵 = 50 3 kP 
𝐶vd;gJ kfpOe;J epw;Fk; Gs;sp vd;f 
  
ghiwf;Fk; kfpOe;jpw;Fk; ,ilNaahd 
njhiyT 𝐵𝐶 =? 
 
 ∠𝐷𝐴𝐶 = ∠𝐴𝐶𝐵 = 30ᵒ    
  ∆𝐴𝐵𝐶 y; 

                  tan 30ᵒ =
𝐴𝐵

𝐵𝐶
 

                          
1

 3 
=

50 3 

BC
 

 

                         BC =50  3 ×  3 
                               = 50 × 3 = 150  
ghiwf;Fk; kfpOe;jpw;Fk; ,ilNaahd njhiyT = 150   kP 

2  Kjy; fl;llj;jpd; cauk; 𝐴𝐵 =? 
 
,uz;lhtJ fl;llj;jpd;cauk; 𝐶𝐸 = 120 kP 
 
,uz;L fl;llq;fSf;fpilNAahd njhiyT 
𝐵𝐶 = 𝐴𝐷 = 70 kP 
 
glj;jpy; ∠FEA = ∠E𝐴𝐷 = 45ᵒ kw;Wk; 
𝐷𝐸 = 120 − DC  

  ∆𝐴𝐷𝐸 y;  ⇒     tan 45ᵒ =
𝐷𝐸

𝐴𝐷
 

 

                                         1 =
120−DC  

70
 

                                    70 = 120 − DC 
                                    𝐷𝐶 = 120 − 70 = 50  
                                   𝐴𝐵 = 𝐷𝐶 vdNt 
Kjy; fl;llj;jpd; cauk; = 50   kP 
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3  
NfhGuj;jpd; cauk; 𝐴𝐵 = 60kP 
tpsf;F fk;gj;jpd; cauk; 𝐶𝐷 =? 
 
glj;jpy; ∠FAD = ∠𝐴𝐷𝐸 = 38ᵒ >     
    ∠FAC = ∠𝐴𝐶𝐵 = 60ᵒ  
 
        𝐵𝐶 = 𝐷𝐸 > 𝐸𝐵 = 𝐶𝐷       
   
  kw;Wk; 𝐴𝐸 = 60 − EB 

   ∆𝐴𝐵𝐶 y;  ⇒     tan 60ᵒ =
𝐴𝐵

𝐵𝐶
 

 

                                          3 =
60 

BC
 

 

                                        𝐵𝐶 =
60

 3
 

                                         𝐵𝐶 =
3×20

 3
 =

 3× 3×20

 3
= 20 3  kP 

 

          𝐵𝐶 = 𝐷𝐸  vdNt 𝐷𝐸 = 20 3  kP 
 

  ∆𝐴𝐸𝐷 y;  ⇒     tan 38ᵒ =
𝐴𝐸

𝐸𝐷
 

 

                                0.7813 =
60−EB  

20 3
 

 

                0.7813 × 20 3 = 60 − EB 
      0.7813 × 20 × 1.732 = 60 − EB 
                              27.0642 = 60 − EB 
                                       𝐸𝐵 = 60 − 27.0642 = 32.9358 
                                       𝐸𝐵 = 𝐶𝐷  vdNt   𝐶𝐷 = 32.9358  
        
∴ tpsf;Ff; fk;gj;jpd; cauk; = 32.9358   kP  
 

4    
tpkhdk; gwf;Fk; cauk; 𝐴𝐵 = 1800 kP 
 
𝐶  , 𝐷 vd;gd glFfs; vdpy; 
 
,uz;L glFfSf;Fk; ,ilg;gl;l njhiyT 𝐶𝐷 = ? 
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∆𝐴𝐵𝐶 y;  ⇒     tan 60ᵒ =
𝐴𝐵

𝐵𝐶
 

 

                                      3  =
1800  

BC
 

 
                                    𝐵𝐶  =
1800

 3 
 

 

                                             =
3×600

 3 
=

 3 × 3 ×600

 3 
= 600 3   

 

 ∆𝐴𝐵𝐷 y;  ⇒      tan 30ᵒ =
𝐴𝐵

𝐵𝐷
 

 

                                         
1

 3 
=

1800 

BC +CD
 

  

                                         
1

 3 
=

1800 

BC +CD
 

 

                             BC + CD = 1800 ×  3 

                     600 3 + CD = 1800 3 

               CD = 1800 3 − 600 3 

               CD = 1200 3 
               CD = 1200 × 1.732 = 2078.4  
 
∴ ,uz;L glFfSf;Fk; ,ilg;gl;l njhiyT 2078.4 kP 

5  
  fyq;fiu tpsf;fj;jpd; 
cauk; 𝐴𝐵 =  kP 
 
 𝐶, 𝐷  vd;gd ,uz;L 
fg;gy;fs; vdpy;  
 
ehk; fhzNtz;baJ ,U 
fg;gy;fSf;fpilg;gl;l 
njhiyT 𝐶𝐷 =?    

 ∆𝐴𝐵𝐶 y;  ⇒      tan 30ᵒ =
𝐴𝐵

𝐵𝐶
 

 

                                         
1

 3 
=



BC
  

                                          

                                        BC =  3  
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 ∆𝐴𝐵𝐷 y;  ⇒     tan 60ᵒ =
𝐴𝐵

𝐵𝐷
 

 

                                      3    =
  

BD
 

 

                                    𝐵𝐷   =
h

 3 
 

 𝐶𝐷 = 𝐶𝐵 + 𝐵𝐷 vd;gjhy; 𝐶𝐷 =  3  +
h

 3 
     

 

                        =
 3 3h+h

 3 
=

3h+h

 3 
=

4h

 3 
 

 

,U fg;gy;fSf;fpilg;gl;l njhiyT 𝐶𝐷 =
4h

 3 
 kP 

6   
kpd;Jhf;fpapd; cauk; 𝐴𝐵 = 90  mb 
ePUw;W cs;s Gs;sp  𝐶 
 
ePUw;Wf;Fk; kpd;Jhf;fpapd; 
EioTthapYf;Fk; cs;s njhiyT                                         

𝐵𝐶 = 30 3   mb 
 
,uz;L epkplk; fopj;J kpd;Jhf;fp 
cs;s Gs;sp  𝐷 vd;f 
 
 glj;jpy;   𝐵𝐷 = 𝐴𝐵 − 𝐴𝐷 = 90 − 𝐴𝐷 
 

∆𝐵𝐶𝐷 y;  ⇒      tan 30ᵒ =
𝐵𝐷

𝐵𝐶
 

 

                                       
1

 3 
=

90−𝐴𝐷

30 3
  

                                          

                           90 − 𝐴𝐷 =
30 3

 3 
                      

 
           90 − 𝐴𝐷 = 30 
               𝐴𝐷 = 90 − 30  = 60 
,uz;L epkplq;fspy; kpd;Jhf;fp fle;j njhiyT = 60 mb 

    ∴ kpd;Jhf;fpapd; Ntfk; =  

 

                      =  
60

2
= 30 

 

 ∴ kpd;Jhf;fpapd; Ntfk; = 30 mb∕ep  (my;yJ) 
30

60
=

1

2
= 0.5 mb∕neh  
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  STD-10                                                 LN-6                                                                 EX-6.4 

       Vw;wf;NfhzKk; ,wf;ff;NfhzKk; nfhz;l fzf;Ffs;  

1   
ghh;it fpilepiyf;NfhL 𝐴𝐸 
 
Kjy; kuj;jpd; cauk; 𝐴𝐵 = 13 kP 
 
,uz;lhtJ kuj;jpd; cauk; 
              𝐶𝐷 = 𝐷𝐸 + 13 kP 
  

 ∆𝐵𝐶𝐴 y;  ⇒     tan 30ᵒ =
𝐴𝐵

𝐵𝐶
 

 

                                       
1

 3 
=

13 

BC
 

 

                                      BC =13×  3 = 13 3 
      

   NkYk;  𝐴𝐸 = 𝐵𝐶 = 13 3 
  

  ∆𝐴𝐸𝐷 y;  ⇒     tan 45ᵒ =
𝐷𝐸

𝐴𝐷
 

 

                                         1 =
DE  

13 3
 

 

                                      DE = 13 3  

 ,uz;lhtJ kuj;jpd; cauk;     𝐶𝐷 = 𝐶𝐸 + 𝐷𝐸 = 13 + 13 3  

                                                                  = 13(1 +  3)  
                                                                  = 13(1 + 1.732) = 13 × 2.732 = 35.52     
    
,uz;lhtJ kuj;jpd; cauk; = 35.52      kP 
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2 

           
fg;gypd; Nky;gFjpapy; cs;s Gs;sp 𝐴 
flypd; ePh; kl;lk; 𝐵 
          ∴ 𝐴𝐵 = 40 kP 
Fd;wpd; mb 𝐶 
Fd;wpd; cr;rp 𝐸 
 𝐴𝐷 vd;gJ ghh;it fpilepiyf;NfhL vd;f 
fg;gy; kw;Wk; Fd;wpw;fpilg;gl;l njhiyT 𝐵𝐶 =? 
Fd;wpd;cauk; 𝐶𝐸 =? 
 

∆𝐵𝐶𝐴 y;  ⇒     tan 30ᵒ =
𝐴𝐵

𝐵𝐶
 

 

                                       
1

 3 
=

40 

BC
 

 

                                      BC = 40 ×  3 = 40 3      

     NkYk;  𝐴𝐷 = 𝐵𝐶 = 40 3 
 

∆𝐴𝐷𝐸 y;  ⇒     tan 60ᵒ =
𝐷𝐸

𝐴𝐷
 

                                       3 =
𝐷𝐸  

40 3
 

                                        𝐷𝐸 = 40 3 3 
                                        𝐷𝐸 = 40 × 3 = 120 
                                     
Fd;wpd;cauk; 𝐶𝐸 = 𝐶𝐷 + 𝐷𝐸 
               = 40 + 120 = 160  kP 

fg;gy; kw;Wk; Fd;wpw;fpilg;gl;l njhiyT 𝐵𝐶 = 40 3 
                                   = 40 × 1.732                           
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                                   = 69.28 kP 
 

3 glj;jpy; 
Vhpapd; Nkw;gug;G 𝐸𝐹 
 
ePh;kl;lj;jpypUe;J   kP cauj;jpy; 
cs;s Gs;sp 𝐴 
 
 𝐶 vd;gJ Nkfk; kw;Wk; 𝐷 vd;gJ 
ePh;kl;lj;jpypUe;J fPNo Nkfj;jpd; gpk;gk; 
 
 𝐴𝐵 vd;gJ ghh;it fpilepiyf;NfhL 
 
 𝐴𝐸 = 𝐵𝐹 =  kP 
 𝐵𝐶 = 𝑥 vd;f 
∴jiuapypUe;J Nkfj;jpd; cauk; 𝐹𝐶 =? 
 

∆𝐴𝐵𝐶 y;  ⇒     tan θ₁ =
𝐵𝐶

𝐴𝐵
 

 

                                   𝐴𝐵 =
x 

tan θ₁
    --------------------------------① 

 

∆𝐴𝐵𝐷 y;  ⇒       tan θ₂ =
𝐵𝐷

𝐴𝐵
 

 

                                    𝐴𝐵 = 
𝐵𝐷

tan  θ₂
 

 
,q;F 𝐵𝐷 = 𝐹𝐵 + 𝐹𝐷 NkYk; 𝐹𝐷 = 𝐹𝐵 + 𝐵𝐶 =  + 𝑥 vd;gjhy; 
 
     𝐵𝐷 =  +  + 𝑥 = 2 + 𝑥 
 

                 𝐴𝐵 =
2+𝑥

tan  θ₂
   -----------------------------② 

 

 ① kw;Wk; ②ypUe;J  𝐴𝐵 =
𝑥

tan θ₁
=

2+𝑥

tan  θ₂
 

 
 
                       𝑥 tan θ₂  = (2 + 𝑥) tan θ₁ 
                        𝑥 tan θ₂ = 2 tan θ₁ + 𝑥 tan θ₁ 
               𝑥 tan θ₂ − 𝑥 tan θ₁ = 2 tan θ₁ 
               𝑥(tan θ₂ − tan θ₁) =  2 tan θ₁ 
 

                            𝑥 =  
2 tan θ₁

(tan θ₂−tan θ₁)
 

 
 ∴ jiuapypUe;J Nkfj;jpd; cauk; 𝐹𝐶 = 𝐵𝐶 + 𝐵𝐹 =  + 𝑥 
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                                        =  +
2 tan θ₁

(tan θ₂−tan θ₁)
 

 

                                        =  .1 +
2 tan θ₁

(tan θ₂−tan θ₁)
/ 

               

                                        =  .
tan θ₂−tan θ₁+2 tan θ₁

(tan θ₂−tan θ₁)
/ 

 

               jiuapypUe;J Nkfj;jpd; cauk; =  .
tan θ₂+tan θ₁

tan θ₂−tan θ₁
/ 

 
4  

glj;jpy;  
mLf;Fkhb FbapUg;gpd; cauk; 
               𝐴𝐵 = 50  kP 
 
miyNgrpNfhGuj;jpd; cauk; 𝐶𝐸 = ? 
 
𝐴𝐷 vd;gJ ghh;it fpilepiyf;NfhL 
 

∆𝐴𝐶𝐷 y;  ⇒     tan 30ᵒ =
𝐷𝐶

𝐴𝐷
 

 
𝐷𝐶 = 𝐴𝐵 = 50 kP vd;gjhy; 
            

                                   
1

 3 
=

50 

AD
 

 

                                      𝐴𝐷 = 50 ×  3 = 50 3 
      

   NkYk;  𝐴𝐷 = 𝐵𝐶 = 50 3 
 

∆𝐵𝐶𝐸 y;  ⇒     tan 60ᵒ =
𝐶𝐸

𝐵𝐶
 

 

                                      3 =
𝐶𝐸 

50 3
 

 

                                   𝐶𝐸 = 50 3 ×  3 
 
                                  𝐶𝐸 = 50 × 3 = 150       
                               
 ∴ miyNgrpNfhGuj;jpd; cauk; = 150 kP 
  
    Mk;  > miyNgrpNfhGuk; fl;Lg;ghl;bw;Fl;gl;Ls;sJ Vnddpy; ,jd;        
       caukhdJ  Fiwe;jgl;r cauk; 120 kP Itpl mjpfkhf cs;sJ. 
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5 glj;jpy;  
mLf;Fkhb FbapUg;gpd; cauk; 𝐴𝐵 = 66  kP 
 
tpsf;Ff;fk;gj;jpd; cauk; 𝐶𝐸 = ? 
 
𝐴𝐷 vd;gJ ghh;it fpilepiyf;NfhL 
 

∆𝐴𝐶𝐷 y;  ⇒     tan 30ᵒ =
𝐶𝐷

𝐴𝐷
 

𝐶𝐷 = 𝐴𝐵 = 66 kP vd;gjhy; 
            

                                   
1

 3 
=

66 

AD
 

                                   𝐴𝐷 = 66 ×  3 = 66 3 
      

   NkYk;  𝐴𝐷 = 𝐵𝐶 = 66 3   kP 
 

∆𝐴𝐷𝐸 y;  ⇒     tan 60ᵒ =
𝐷𝐸

𝐴𝐷
 

 

                                        3 =
𝐷𝐸

66 3
 

 

                                       𝐷𝐸 = 66 3 ×  3 
                                        𝐷𝐸 = 66 × 3 = 198      
 
  ∴  tpsf;Ff;fk;gj;jpd; cauk; 𝐶𝐸 =  𝐶𝐷 + 𝐷𝐸    vd;gjhy;   
                                                                 = 66 + 198 = 264 
 
tpsf;Ff;fk;gj;jpd; cauk; = 264    kP       
   
tpsf;Ff;fk;gj;jpd; cauj;jpw;Fk; mLf;Fkhbapd;  
             cauj;jpw;Fk; cs;s tpj;ahrk;    = 𝐶𝐸 − 𝐴𝐵 
                                         = 264 − 66 = 198 kP 
 

tpsf;Ff;fk;gj;jpw;Fk; mLf;Fkhbf;Fk; ,ilNa cs;s    = 66 3 
                              njhiyT  𝐵𝐶    =   66 × 1.732 kP 
                                            =   114.31 kP              
                                         

6 glj;jpy;  
 𝐴, 𝐵 , 𝐶 vd;git fpuhkthrpfs; epw;Fk; Gs;spfs;  
 
 𝐴 f;Fk; 𝐵 f;Fk; ,ilNa cs;s nrq;Fj;J cauk; 𝐴𝐷 =? 
 
 𝐵 f;Fk; 𝐶 f;Fk; ,ilNa cs;s nrq;Fj;J cauk; 𝐶𝐸 =? 
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∆𝐴𝐵𝐷  y;  ⇒     tan 20ᵒ =
𝐴𝐷

𝐷𝐵
 

 

            0.3640 =
𝐴𝐷

8
   

         0.3640 × 8 = 𝐴𝐷  
               𝐴𝐷 = 2.912 
fp.kP 
 

∆𝐵𝐶𝐸  y;  ⇒     tan 30ᵒ =
𝐶𝐸

𝐵𝐸
 

 

                
1

 3
=

𝐶𝐸

12
   

       

               
12

 3
  = 𝐶𝐸  

 

              𝐶𝐸  =
4×3

 3
=

4× 3× 3

 3
 = 4 ×  3               

                              = 4 × 1.732    
                              = 6.93  fp.kP 
 
𝐴 f;Fk; 𝐵 f;Fk; ,ilNa cs;s nrq;Fj;J cauk; 𝐴𝐷 = 2.912 fp.kP 
 
𝐵 f;Fk; 𝐶 f;Fk; ,ilNa cs;s nrq;Fj;J cauk; 𝐶𝐸 = 6.93  fp.kP 
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,t;Tyfpy; rhjpf;fg;gl;l rhjidfsps; vitAk; typikahy; rhjpf;fg;gl;lit my;y    
             tplhKaw;r;rpahy; rhjpf;fg;gl;litNa 
 STD-10                                             LN-7                                                                      EX-7.1 

                      mstpay;    

             tisgug;G kw;Wk; nkhj;jg; Gwg;gug;G 

                   
Neh;tl;l cUisapd; tisgug;G = 2𝜋𝑟 r.m  
            
Neh;tl;l cUisapd; nkhj;jg; Gwg;gug;G = 2𝜋𝑟( + 𝑟) r.m             
                
cs;splw;w cUisapd; tisgug;G = 2𝜋(𝑅 + 𝑟)  r.m   
           
cs;splw;w cUisapd; nkhj;jg; Gwg;gug;G = 2𝜋 (𝑅 + 𝑟) (𝑅 − 𝑟 + )  r.m  
            
Neh;tl;lf; $k;gpd; tisgug;G = 𝜋𝑟𝑙 r.m    
          
Neh;tl;lf; $k;gpd; nkhj;jg; Gwg;gug;G = 𝜋𝑟(𝑙 + 𝑟) r.m    
 

Neh;tl;lf; $k;gpd; rhAauk; 𝑙 =  2 + 𝑟2 m 
 
Nfhsj;jpd; Gwg;gug;G = 4𝜋𝑟2  r.m 
 
miuf;Nfhsj;jpd; tisgug;G = 2𝜋𝑟2  r.m 
 
miuf;Nfhsj;jpd; nkhj;jg; Gwg;gug;G = 3𝜋𝑟2  r.m 
                 ; 
cs;splw;w  miuf;Nfhsj;jpd; tisgug;G = 2𝜋(𝑅2 + 𝑟2)  r.m 
 
cs;splw;w  miuf;Nfhsj;jpd; nkhj;jg; Gwg;gug;G = 𝜋(3𝑅2 + 𝑟2)  r.m 
; 
,ilf;fz;lj;jpd; tisgug;G =  𝜋(𝑅 + 𝑟) 𝑙 r.m    
 
,ilf;fz;lj;jpd; nkhj;jg; Gwg;gug;G =  𝜋(𝑅 + 𝑟) 𝑙 + 𝜋𝑅2 + 𝜋𝑟2 r.m    
 

1  Muk; 𝑟 = ?  cauk;  = ? 
 
 𝑟 :   = 5 ∶ 7 
tisgug;G = 5500 r.nr.kP    

𝑟 :   = 5 ∶ 7 → 
r

h
=

5

7
 

                           7𝑟 = 5 

                            h =
7r

5
 

 
Neh;tl;l cUisapd; tisgug;G = 2𝜋𝑟 r.m             

                     5500 = 2 ×
22

7
× 𝑟 ×

7r

5
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                     5500 =
44

5
× 𝑟2 

 

                    
5500×5

44
= 𝑟2 

                       𝑟2 =
500×5

4
= 125 × 5 = 625 = 252 

                   ∴       𝑟 = 25 
 

                          ∴       h =
7r

5
=

7×25

5
= 7 × 5 = 35 

 
     𝑟 = 25   nr.kP             = 35 nr.kP    

2 jpd;k ,Uk;G cUisapd; nkhj;jg; Gwg;gug;G = 1848 r>kP 
 

tisgug;G =
5

6
× nkhj;jg; Gwg;gug;G > 𝑟 = ?       ,       = ? 

 
Neh;tl;l cUisapd; tisgug;G = 2𝜋𝑟 r.m    
          
Neh;tl;l cUisapd; nkhj;jg; Gwg;gug;G = 2𝜋𝑟( + 𝑟) r.m 
 

tisgug;G =
5

6
× nkhj;jg; Gwg;gug;G 

 

 2𝜋𝑟 =
5

6
× 2𝜋𝑟( + 𝑟) 

 

   =
5

6
× ( + 𝑟) 

 
  6 = 5 × ( + 𝑟) 
 
  6 = 5 + 5𝑟 
  6 − 5 = 5𝑟 
 
    = 5𝑟  ,ij    2𝜋𝑟( + 𝑟) = 1848 y; gpujpapl 
  

           2 ×
22

7
× 𝑟 × (5𝑟 + 𝑟) = 1848 

 

               2 ×
22

7
× 𝑟 × 6𝑟 = 1848 

 

                         𝑟2 =
1848 ×7

2×22×6
=

308×7

2×22
=

14×7

2
= 7 × 7 = 72 

 
                          𝑟 = 7 
 𝑟 = 7  vd  = 5𝑟 y; gpujpapl 
           = 5 × 7 = 35 
 
      ∴  𝑟 = 7 kP >  = 35 kP 
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3  𝑅 = 16 nr.kP >  = 13  nr.kP    jbkd; = 𝑅 − 𝑟 = 4  nr.kP 
 
  ∴ 𝑟 = 16 − 4 = 12 nr.kP 
cs;splw;w cUisapd; nkhj;jg; Gwg;gug;G = 2𝜋 (𝑅 + 𝑟) (𝑅 − 𝑟 + )  r.m             
 

                                  = 2 ×
22

7
× (16 + 12) (16 − 12 + 13) 

 

                                 = 2 ×
22

7
×  28 ×  17 

                                 = 2 × 22 × 4 ×  17 
       cUisapd; nkhj;jg; Gwg;gug;G   = 2992  r.nr.kP 
 

4   ∆ PQR  y; gpjhfu]; Njw;wj;jpd;gb 
              PR2 = PQ2 + QR2 
              PQ2 = PR2 − QR2                                

           PQ =  PR2 − QR2 

                  =  202 − 162 

                  =  400 − 256 =  144    
               PQ = 12                   
 
 PQ  I ika mr;rhf nfhz;L Row;Wk;NghJ  
 
   = 12  nr.kP    𝑟 = 16  nr.kP    𝑙 = 20  nr.kP 
 Neh;tl;lf; $k;gpd; tisgug;G = 𝜋𝑟𝑙 r.m 
                        = 𝜋 ×  16 × 20     
                        = 320 𝜋  --------------------① 
 
  QR I ika mr;rhf nfhz;L Row;Wk;NghJ 
 
   = 16  nr.kP    𝑟 = 12  nr.kP    𝑙 = 20  nr.kP 
 Neh;tl;lf; $k;gpd; tisgug;G = 𝜋𝑟𝑙 r.m 
                        = 𝜋 ×  12 × 20     
                        = 240 𝜋  -----------------------② 
 
① kw;Wk; ② ypUe;J PQ  I ika mr;rhf nfhz;L Row;Wk;NghJ cWthFk; 
$k;gpd; tisgug;Ng mjpfk; vdyhk;. 
 

5  rhAauk; 𝑙 = 19 nr.kP  
 
 xUth; mku Njitahd ,lk; = 22 r.nr.kP 
 
 $lhuj;jpy; 4 Ngh; mkh;e;Js;sjhy;  
$k;gpd; mbgug;G  = 4 × 22 = 88 r.nr.kP 
 
  $k;gpd; mbgug;G Xh; tl;lk; vd;gjhy;  𝜋𝑟2 = 88                      
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22

7
× 𝑟2 = 88 

                       𝑟2 = 88 ×
7

22
= 4 × 7 

                        𝑟2 = 28  
 

Neh;tl;lf; $k;gpd; rhAauk; 𝑙 =  2 + 𝑟2  
 
                     𝑙2 = 2 + 𝑟2 
                    2  = 𝑙2 − 𝑟2 

                      =  𝑙2 − 𝑟2  

                      =  192 − 28 
                        

                      =  361 − 28 =  333 = 18.25 
 
        $k;gpd; cauk;  ≃ 18.25  nr.kP 
 

6 gad;gLj;jg;gl;l fhfpjj;jpd; nkhj;j gug;G = 5720  r.nr.kP    
  
  = 12  nr.kP    𝑟 = 5  nr.kP     
 

Neh;tl;lf; $k;gpd; rhAauk; 𝑙 =  2 + 𝑟2  

                      𝑙 =  122 + 52                     

                       =  144 + 25 =  169 
                       = 13 
 
 Neh;tl;lf; $k;gpd; tisgug;G = 𝜋𝑟𝑙 r.m 

       xU njhg;gpapd; gug;G =
22

7
×  5 × 13                           

 

 njhg;gpfspd; vz;zpf;if =  

 

                     =
5720

22

7
× 5×13

=
5720×7

22×5×13
=

1144×7

22×13
=

572×7

11×13
=

44×7

11
= 4 × 7  

 
njhg;gpfspd; vz;zpf;if  = 28 

7 rpwpa $k;gpd; Muk; r1 cauk; h1  rhAauk; l1 
ngupa $k;gpd; Muk; r2 cauk; h2  rhAauk; l2 vd;f 
 
nfhLf;fg;gl;lit  
       h1 = h2 
 

     r1: r2 = 1: 3           
r1

r2
=

1

3
              ∴  r2 = 3r1  
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     ngupa $k;gpd; cauk; h2 = 3 × r1 
                  h1 = h2 = 3r1 
 

Neh;tl;lf; $k;gpd; rhAauk; 𝑙 =  2 + 𝑟2 
 

  𝑙1 =  h1
2 + r1

2 =  (3r1)2 + r1
2 =  9r1

2 + r1
2 =  10r1

2 =  10r1   

 

  𝑙2 =  h2
2 + r2

2 =  (3r1)2 + (3r1)2 

               =  9r1
2 + 9r1

2 =  18r1
2 =  3 × 3 × 2 × r1 × r1 

                

               = 3 2  r1 
 
Neh;tl;lf; $k;gpd; tisgug;G = 𝜋𝑟𝑙 r.m 
 

     tisgug;Gfspd; tpfpjk; =
𝜋r1𝑙1

𝜋r2𝑙2
=

r1𝑙1

r2𝑙2
=

r1× 10r1

3r1×3 2  r1
=

 10

9 2
=

 5× 2

9 2
=

 5

9
 

 

    ∴  tisgug;Gfspd; tpfpjk;    5 ∶ 9 
8  Nfhsj;jpd; Muk;g Muk; = 𝑟  vdpy;  

 
 Nfhsj;jpd; Muk;g Gwg;gug;G = 4𝜋𝑟2  r.m 
 

 25 % mjpfupj;jgpd; Muk; 𝑅 = 𝑟 +
25

100
× 𝑟 = 𝑟 +

𝑟

4
=

4𝑟+𝑟

4
=

5𝑟

4
 

 
 Muk; 25 % mjpfupj;jgpd; Gwg;gug;G = 4𝜋𝑅2  r.m 
  

                             = 4𝜋 × .
5𝑟

4
/

2
 = 4𝜋 ×

25𝑟2

16
=

25𝜋𝑟2

4
 

 
mjpfupj;j Gwg;gug;G = mjpfupj;jgpd; Gwg;gug;G− Muk;g Gwg;gug;G 
 

 =
25𝜋𝑟2

4
− 4𝜋𝑟2 =

25𝜋𝑟2−16𝜋𝑟2

4
=

9𝜋𝑟2

4
 

 

mjpfupj;j Gwg;gug;gpd; rjtPjk;  =
9𝜋𝑟2

4

4𝜋𝑟2
× 100 

 

                           =
9𝜋𝑟2

4
×

1

4𝜋𝑟2
× 100 

 

                           =
9

16
× 100 =

9

4
× 25 =

225

4
 

 
  mjpfupj;j Gwg;gug;gpd; rjtPjk; = 56.25  % 
 



                          K.Mohanavel   GBHSS- Idappadi  cell-9629349662 

323 
 

 
9 cs;tpl;lk; 𝑑 = 20 nr.kP  

ntsptpl;lk; 𝐷 = 28 nr.kP 
 
cs; Muk; 𝑟 = 10 nr.kP  
ntsp Muk;  𝑅 = 14 nr.kP 
 
cs;splw;w  miuf;Nfhsj;jpd; nkhj;jg; Gwg;gug;G = 𝜋(3 𝑅2 + 𝑟2)  r.m 
                                       =  𝜋 × (3 × 142 + 102)    
                                       = 𝜋 × (3 × 196 + 100) 
                                       = 𝜋 × (588 + 100) 
                                       = 688 𝜋  r.nr.kP 
xU rJu nr.kP f;F MFk; nryT = 0.14 & 
 
 ∴  688 𝜋  r.nr.kP f;F MFk; nryT = 688 𝜋 × 0.14 & 
 

                               = 688 ×
22

7
× 0.14 

 
                               = 688 × 22 × 0.02 
 
 ∴  688 𝜋  r.nr.kP f;F MFk; nryT = 302.72 & 
 

10 fPo; Muk;  𝑅 = 12 kP 
Nky; Muk; 𝑟 = 6 kP 
cauk;     = 8 kP 
 

 rhAauk;    𝑙 =   (𝑅 − 𝑟)2 + 2 → ,ilf;fz;lj;jpd; rhAauk; 

           𝑙 =  (12 − 6)2 + 82     

            =  62 + 82                 

          𝑙  =  36 + 64 =  100 = 10 
 
,ilf;fz;lj;jpd; tisgug;G =  𝜋(𝑅 + 𝑟) 𝑙 r.m 
tl;lj;jpd;  gug;G = 𝜋r2 r.m 
 
th;zk; G+rg;gLk; gug;gsT = ,ilf;fz;lj;jpd; tisgug;G + Nky; tl;lg; gug;G  
 
th;zk; G+rg;gLk; gug;gsT =  𝜋(𝑅 + 𝑟) 𝑙 + 𝜋r2 
 

                    =  
22

7
× (12 + 6) × 10 +

22

7
× 62 

 

                    =  
22

7
× 18 × 10 +

22

7
× 36   

 

                    =  
22

7
× 180 +

22

7
× 36 
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                    =  
22

7
× (180 + 36) 

 

                    =  
22

7
× 216 

                    

                     =  
4752

7
 

 
th;zk; G+rg;gLk; gug;gsT = 678.86 r.kP 
 
xU rJu nr.kP f;F th;zk; G+r MFk; nryT = 2 & 
 
∴  678.86 r.nr.kP f;F MFk; nryT = 678.86 × 2 & 
 
                             = 1357.72 & 
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 STD-10                                                       LN-7                                                            EX-7.2 
                        fd msT 

 jpz;k Neh;tl;l cUisapd; fd msT = 𝜋𝑟2 f.m    
          
cs;splw;w cUisapd; fd msT = 𝜋(𝑅2 − 𝑟2)  f.m   
           

jpz;k Neh;tl;lf;; $k;gpd; fd msT =
1

3
𝜋𝑟2 f.m                         

              

Nfhsj;jpd; fd msT =
4

3
𝜋𝑟3 f.m                         

             

cs;splw;w  Nfhsj;jpd; fd msT =
4

3
𝜋(𝑅3 − 𝑟3) f.m                         

              ; 

jpz;k miuf;Nfhsj;jpd; fd msT =
2

3
𝜋𝑟3 f.m                         

                 ; 

cs;splw;w  miuf;Nfhsj;jpd; fd msT =
2

3
𝜋(𝑅3 − 𝑟3) f.m                         

                 

jpz;k ,ilf;fz;lj;jpd; fd msT =  
𝜋

3
(𝑅2 + 𝑅𝑟 + 𝑟2) f.m    

1 fpzw;wpd; tpl;lk; 𝑑 = 10 kP 
      ∴  Muk; 𝑟 = 5 kP 
       cauk;  = 14 kP   

  jpz;k Neh;tl;l cUisapd; fd msT = 𝜋𝑟2 f.m 

 

cUis tbt fpzw;wpd; fdmsT =
22

7
× 52 × 14 = 22 × 25 × 2 = 1100 f.kP 

 
1100 f.kP kz; nfhz;L cs;splw;w cUis tbt Nkil mikf;fg; 
,jd; cs;Muk; 𝑟 = 5 kP 
    ntsp Muk; 𝑅 = cs;Muk;+Nkilapd; mfyk; = 5 + 5 = 10 kP 
    cauk; 1 vd;f 
 

 cs;splw;w cUisapd; fd msT = 𝜋(𝑅2 − 𝑟2)  f.m   

cs;splw;w cUis tbt Nkilapd; fd msT =
22

7
× (102 − 52) × 1 

 

                                 1100  =
22

7
× (100 − 25) × 1 

 
                               1100 × 7 = 22 × 75 × 1 
 

                                
1100×7

22×75
 = 1 

 

                                    1 =
44×7

22×3
=

14

3
= 4.67 kP 
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       Nkilapd; cauk; 1 = 4.67 kP 
2 cUis tbt fz;zhb Ftisapd; tpl;lk; 𝑑 = 20 nr.kP 

                           ∴  Muk; 𝑟1 = 10 nr.kP 
                            cauk; 1 = 9 nr.kP  
cNyhf cUisapd; Muk; 𝑟2 = 5 nr.kP        
               cauk; 2 = 4 nr.kP    

  jpz;k Neh;tl;l cUisapd; fd msT = 𝜋𝑟2 f.m 

 
cUis tbt fz;zhb Ftis ePhpd; fd msT = 𝜋 × 102 × 9 f.nr.kP 
                                       = 𝜋 × 100 × 9 
                                       = 900 𝜋 
 
cNyhf cUisapd; fd msT  = 𝜋 × 52 × 4 f.nr.kP 
                          = 𝜋 × 25 × 4 
                          = 100 𝜋 
 
cNyhf cUis KOikahf ePhpy; %o;fp ,Uf;Fk;NghJ  
 cauk; 𝐻 vd;f 
 Muk; 𝑟1 = 10 nr.kP 
 
nkhj;j fd msT =  𝜋 × 102 × 𝐻 = 100 𝜋 𝐻   f.nr.kP 
nkhj;j fd msT = Ftis ePhpd; fd msT + 
                                     cNyhf cUisapd; fd msT  
                = 900 𝜋 + 100 𝜋 = 1000𝜋 
 
        100 𝜋 𝐻 = 1000 𝜋 

             𝐻 =
1000

100
= 10 

ePhpd; cah;T = cNyhf cUis KOikahf ePhpy; %o;fp ,Uf;Fk;NghJ 
                                cs;s cauk; − Muk;g ePhpd; cauk; 
 
ePhpd; cah;T = 𝐻 − 1 = 10 − 9 = 1 nr.kP 

3 kuf;$k;gpd; Rw;wsT = 484 nr.kP  
cauk;  = 105 nr.kP 
;$k;gpd; fd msT =  ?   
  $k;gpd; mbr;Rw;wsT = 2𝜋𝑟 = 484  

                2 ×
22

7
× 𝑟 = 484 

                      𝑟 =
484×7

22×2
=

22×7

2
= 11 × 7 = 77 nr.kP 

 
  
 

                                     =
1

3
×

22

7
× 77 × 77 × 105  

                                     = 22 × 77 × 11 × 35 
                     $k;gpd; fd msT  = 652190 f.nr.kP 

 jpz;k Neh;tl;lf;; $k;gpd; fd msT =
1

3
𝜋𝑟2 f.m 
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4 $k;G tbt nfhs;fydpd; Muk; 𝑟 = 10 kP 

                  cauk;  = 15 kP                  
nkhj;j ngl;Nuhypd; msT =$k;gpd; fd msT  
   
 
 

nkhj;j ngl;Nuhypd; msT =
1

3
×

22

7
× 10 × 10 × 15  

 

                     =
22×100×5

7
 

 

                     =
11000

7
 f.nr.kP 

ntspNaw;wg;gLk; ngl;Nuhypd; tPjk; = 25 f.kP∕ep 
 

nkhj;j ngl;NuhYk; ntspNaw;w MFk; Neuk; =  

 

                                   = 
11000

7

25
=

11000

7×25
=

440

7
= 62.851 ep 

 
 ∴ nkhj;j ngl;NuhYk; ntspNaw;w MFk; Neuk; ≃ 63 epkplq;fs; 
 

jpz;k Neh;tl;lf;; $k;gpd; fd msT =
1

3
𝜋𝑟2 f.m 

5 glj;jpy; 𝐴𝐵ia ika mr;rhf nfhz;L RoYk;NghJ Vw;gLk; $k;gpd;  
 cauk;  = 6 nr.kP 
 Muk; 𝑟 = 8 nr.kP 
 rhAauk; 𝑙 = 10 nr.kP 
 

 

∴  fdmsT =
1

3
×

22

7
× 8 × 8 × 6  

 

             =
22×64×2

7
=

2816

7
 f.nr.kP 

 
𝐵𝐶ia ika mr;rhf nfhz;L RoYk;NghJ Vw;gLk; $k;gpd;  
 cauk;  = 8 nr.kP 
 Muk; 𝑟 = 6 nr.kP 
 rhAauk; 𝑙 = 10 nr.kP 
 

  ∴  fdmsT =
1

3
×

22

7
× 6 × 6 × 8  

 

            =
22×2×6×8

7
=

2112

7
 f.nr.kP 

 

jpz;k Neh;tl;lf;; $k;gpd; fd msT =
1

3
𝜋𝑟2 f.m 
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fd msTfspd; tpj;jpahrk;  =
2816

7
−

2112

7
=

704

7
= 100.58  f.nr.kP 

6 ,U $k;Gfspd; fd msTfs; 𝑉1 = 3600 f.nr.kP 
                       𝑉2  = 5040 f.nr.kP 
kw;Wk; Muq;fs; rkk; 𝑟1 = 𝑟2 
 
     
 
 

                       
𝑉1

𝑉2
=

1

3
𝜋𝑟1

2h1  

1

3
𝜋𝑟2

2h2  
=

3600

5040
     ,q;F 𝑟1 = 𝑟2 

 

                       
h1  

h2  
=

3600

5040
=

90×40

90×56
=

40

56
=

5×8

7×8
 

 

                       
h1  

h2  
=

5

7
 

 
cauq;fspd; tpfpjk;   h1 : h2 = 5 ∶ 7 

jpz;k Neh;tl;lf;; $k;gpd; fd msT =
1

3
𝜋𝑟2 f.m 

7 ,U Nfhsq;fspd; Muq;fspd; tpfpjk; 𝑟1 ∶  𝑟2 = 4 ∶ 7  
fd msTfspd; tpfpjk; 𝑉1 ∶ 𝑉2  =  ? 
 
       
 
   

                      
𝑉1

𝑉2
=

4

3
𝜋𝑟1

3  

4

3
𝜋𝑟2

3  
 

 

                        =
𝑟1

3

𝑟2
3

=  .
𝑟1

𝑟2
/

3
= .

4

7
/

3
=

64

343
 

 
fd msTfspd; tpfpjk; 𝑉1 ∶ 𝑉2  =   64 ∶ 343 
 

Nfhsj;jpd; fd msT =
4

3
𝜋𝑟3 f.m 

8 jpz;k Nfhsj;jpd; gug;G = jpz;k miuf;Nfhsj;jpd; nkhj;jg;gug;G 
 
 
 
       
 
 
         4𝜋𝑟1

2 = 3𝜋𝑟2
2   

 

           
𝑟1

2

𝑟2
2

=
3

4
 

 

         .
𝑟1

𝑟2
/

2
 =

3

4
 

 

Nfhsj;jpd; Gwg;gug;G = 4𝜋𝑟2  r.m 

miuf;Nfhsj;jpd; nkhj;jg; Gwg;gug;G = 3𝜋𝑟2  r.m 
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𝑟1

𝑟2
=

 3

2
 

fd msTfspd; tpfpjk; 𝑉1 ∶ 𝑉2  =  ? 
 
       
 

    
 

                 
𝑉1

𝑉2
=

4

3
𝜋𝑟1

3  

2

3
𝜋𝑟2

3  
=

4

3
×

3

2
×

𝑟1
3

𝑟2
3
 

 

                   =  2 .
𝑟1

𝑟2
/

3
= 2 .

 3

2
/

3

 

 

                   =
2× 3× 3× 3

2×2×2
=

3 3

4
 

 

fd msTfspd; tpfpjk; 𝑉1 ∶ 𝑉2  =  3 3 ∶ 4 
 

Nfhsj;jpd; fd msT =
4

3
𝜋𝑟3 f.m 

miuf;Nfhsj;jpd; fd msT =
2

3
𝜋𝑟3 f.m 

9 cs;sPlw;w jhkpu Nfhsj;jpd; ntspg;Gw gug;G = 576 𝜋 r.nr.kP 
                        cl;Gw gug;G = 324 𝜋 r.nr.kP 
 
 
 
 ntspg;Gw gug;G = 4𝜋𝑅2 = 576 𝜋  
 

                 𝑅2  =
576

4
= 144 

 
                  𝑅 = 12 
 
 cl;Gw gug;G = 4𝜋𝑟2 = 324 𝜋  

               𝑟2  =
324

4
= 81 

                𝑟 = 9 
  
 
 
cs;sPlw;w jhkpu Nfhsk; nra;a Njitahd 

                 jhkpuj;jpd; fd msT =
4

3
𝜋(123 − 93)  

 

                                   =
4

3
×

22

7
× (1728 − 729) 

 

                                   =
4

3
×

22

7
× 999 

 

                       =
88×333

7
= 12.57 × 333 

Nfhsj;jpd; Gwg;gug;G = 4𝜋𝑟2  r.m 

cs;splw;w  Nfhsj;jpd; fd msT =
4

3
𝜋(𝑅3 − 𝑟3) f.m 
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                   = 4186.29 f.nr.kP 

10 ,ilf;fz;lj;jpd; cauk;  = 16 nr.kP 
fPo;g;Gw Muk;  𝑟 = 8 nr.kP 
Nkw;Gw Muk; 𝑅 = 20 nr.kP 
xU ypl;lh; ghypd; tpiy=40 & 
 
     
 
 

 ghypd; fd msT =
22

7
×

16

3
× (202 + 20 × 8 + 82) 

 

               =
22

7
×

16

3
× (400 + 160 + 64) 

 

               =
22

7
×

16

3
× 624 

 

               =
22

7
× 16 × 208 

 

               =
22

7
× 3328 

 
               = 3.14 × 3328 
 
               = 10459.42 f.nr.kP 
 

               =
10459.42

1000
 yp 

 
 nkhj;j ghypd;  msT = 10.459 yp 
 
 nkhj;j ghypd; tpiy = nkhj;j ghypd; msT × xU ypl;lh; ghypd; tpiy 
                  = 10.459 × 40 
                  = 418.36  & 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

jpz;k ,ilf;fz;lj;jpd; fd msT =
𝜋

3
(𝑅2 + 𝑅𝑟 + 𝑟2) f.m 
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   STD-10                                                     LN-7                                                         EX-7.3 

            ,ize;j cUtq;fspd; fdmsT kw;Wk; Gwg;gug;G  

1               
nfhLf;fg;gl;l tbtj;jpd; nfhs;ssT = miuf;Nfhsj;jpd; nfhs;ssT +           
                                        cUisapd; nfhs;ssT 
 
miuf;Nfhsj;jpd; Muk; 𝑟1 = 7 nr.kP 
cUisapd; Muk; 𝑟2 = 7 nr.kP 
cUisapd; cauk;;  = 6 nr.kP 
  
 jpz;k miuf;Nfhsj;jpd;  

fd msT =
2

3
𝜋𝑟3 f.m 

 
 jpz;k Neh;tl;l cUisapd;  
fd msT = 𝜋𝑟2 f.m    
 
 

tbtj;jpd; nfhs;ssT =
2

3
×

22

7
× 73 +

22

7
× 72 × 6  

 

                  =
2

3
× 22 × 72 + 22 × 7 × 6 

 

                  =
2

3
× 22 × 49 + 22 × 7 × 6 

 

                  =
2156

3
+ 924 

 
                  = 718.67 + 924 
 
                  = 1642.67  f.nr.kP 
 

2 nfhLf;fg;gl;l tbtj;jpd; fdmsT = cUisapd; fdmsT + 
                                                                                                                 2 × $k;gpd;   fdmsT                                   
cUisapd; tpl;lk; 𝑑 = 3 nr.kP 

cUisapd; Muk;  𝑟 =
3

2
  nr.kP 

cUisapd; ePsk; my;yJ 
          cauk;;  = 8  nr.kP 
               
 

$k;gpd; Muk;   𝑟 =
3

2
  nr.kP 

$k;gpd; cauk;;   = 2 nr.kP 
  
 jpz;k Neh;tl;l cUisapd;  
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fd msT = 𝜋𝑟2 f.m    
 

 jpz;k Neh;tl;lf;; $k;gpd; fd msT =
1

3
𝜋𝑟2 f.m 

 

tbtj;jpd; fd msT    =
22

7
× .

3

2
/

2
× 8 + 2 ×

1

3
×

22

7
× .

3

2
/

2
× 2  

 

                  =
22

7
× .

3

2
/

2
× .8 +

2

3
× 2/  

 

                  =
22

7
×

9

4
× .8 +

4

3
/  

 

                  =
22

7
×

9

4
× .

24+4

3
/ 

 

                  =
22

7
×

9

4
×

28

3
 

 
                  = 22 × 3 
 tbtj;jpd; fd msT = 66  f.nr.kP 
 

3 kPjKs;s jpz;kj;;jpd; fdmsT = cUisapd; fdmsT − $k;gpd;   fdmsT   
                                 
cUisapd; cauk;;  = 2.4  nr.kP 
cUisapd; tpl;lk; 𝑑 = 1.4 nr.kP 

cUisapd; Muk;   𝑟 =
1.4

2
= 0.7   nr.kP 

 
$k;gpd; tpl;lk;  𝑑 = 1.4 nr.kP 

$k;gpd; Muk;   𝑟 =
1.4

2
= 0.7   nr.kP 

$k;gpd; cauk;;   = 2.4  nr.kP 
  
 
 
 
 jpz;k Neh;tl;l cUisapd; fd msT = 𝜋𝑟2 f.m   
 

 jpz;k Neh;tl;lf;; $k;gpd; fd msT =
1

3
𝜋𝑟2 f.m 

 

kPjKs;s jpz;kj;;jpd; fdmsT = 𝜋𝑟2 −
1

3
× 𝜋𝑟2  

 

                         = .1 −
1

3
/  𝜋𝑟2 

 

                         = .
3−1

3
/  𝜋𝑟2 
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                         = .
2

3
/ ×

22

7
× (0.7)2 × 2.4                  

 

                         =
2

3
×

22

7
× 0.49 × 2.4 

 

                         =
2

3
×

22

7
×

49

100
×

24

10
 

 

                         =
2×22×7×8

1000
 

 

                         =
2464

1000
 

 
kPjKs;s jpz;kj;;jpd; fdmsT = 2.464 f.nr.kP 
 

4 ntspNaUk; ePhpd; fdmsT = jpz;kj;jpd; fdmsT =miuf;Nfhsj;jpd fdmsT     
                                                                                                            + $k;gpd;   fdmsT                                 
miuf;Nfhsj;jpd; Muk; 𝑟 = 6  nr.kP 
 
$k;gpd; Muk;   𝑟 = 6   nr.kP 
$k;gpd; cauk;;   = 12  nr.kP  
 

  jpz;k miuf;Nfhsj;jpd; fd msT =
2

3
𝜋𝑟3 f.m 

 

  jpz;k Neh;tl;lf;; $k;gpd; fd msT =
1

3
𝜋𝑟2 f.m 

 

ntspNaUk; ePhpd; fdmsT =
2

3
𝜋𝑟3 +

1

3
𝜋𝑟2 

 

                      =
1

3
2𝜋𝑟3 +

1

3
𝜋𝑟2 

 

                      =
1

3
𝜋𝑟2(2r + ) 

                       

                      =
1

3
×

22

7
× 62 × (2 × 6 + 12) 

                  

                      =
1

3
×

22

7
× 36 × 24 

 

                      =
22

7
× 12 × 24 

 
                      = 3.14 × 288 
 
ntspNaUk; ePhpd; fdmsT = 905.14 f.nr.kP   
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5 kUe;jpd; fdmsT= cUisapd; fdmsT+ (2× miuf;Nfhsj;jpd; fd msT ) 
 
kUe;J Fg;gpapd; nkhj;j ePsk; =12 kp.kP 
 
kUe;J Fg;gpapd; tpl;lk; 𝑑 = 3 kp.kP 
 

kUe;J Fg;gpapd; Muk;   𝑟 =
3

2
 kp.kP 

 
cUisapd; cauk;; 

  = 12 − 2 ×
3

2
= 12 − 3 = 9  kp.kP 

 

cUisapd; Muk;   𝑟 =
3

2
 kp.kP 

 

miuf;Nfhsj;jpd; Muk;   𝑟 =
3

2
   kp.kP 

 
 jpz;k Neh;tl;l cUisapd; fd msT = 𝜋𝑟2 f.m    
 

 jpz;k miuf;Nfhsj;jpd; fd msT =
2

3
𝜋𝑟3 f.m 

kUe;jpd; fdmsT = 𝜋𝑟2 + 2 ×
2

3
𝜋𝑟3 

 

               = 𝜋𝑟2 +
4

3
𝜋𝑟3 

 

            = 𝜋𝑟2 . +
4

3
𝑟/ 

 

                =
22

7
× .

3

2
/

2
× (9 +

4

3
×

3

2
) 

 

                =
22

7
×

9

4
× (9 + 2) 

 

                =
22

7
×

9

4
× (9 + 2) 

 

                =
22

7
×

9

4
× 11 

 

                = 3.14 ×
99

4
 

 
               = 3.14 × 24.75 
 
kUe;jpd; fdmsT = 77.74  f.kp.kP 
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6 jpz;kj;jpd; Gwg;gug;G= fdrJuj;jpd; Gwg;gug;G −miuf;Nfhsj;jpd; mbg;gug;G+    
                                      miuf;Nfhsj;jpd; tisgug;G 
 
fdrJuj;jpd; gf;f msT 𝑎 = 7 nr.kP 
Nfhsj;jpd; tpl;lk; 𝑑 = 7 nr.kP 

Nfhsj;jpd; Muk; 𝑟 =
7

2
 nr.kP 

 
fdrJuj;jpd; Gwg;gug;G= 6𝑎2 
miuf;Nfhsj;jpd; mbg;gug;G= 𝜋𝑟2 
miuf;Nfhsj;jpd; tisgug;G= 2𝜋𝑟2 
 
jpz;kj;jpd; Gwg;gug;G = 6𝑎2 − 𝜋𝑟2 + 2𝜋𝑟2 
                  = 6𝑎2 + 𝜋𝑟2 
 

                  = 6 × 72 +  
22

7
× .

7

2
/

2

  

 

                  = 6 × 49 + .
22

7
×

7×7

2×2
/ 

 

                  = 294 + .11 ×
7

2
/ 

 

                  = 294 +
77

2
 

 
                  = 294 + 38.5 
jpz;kj;jpd; Gwg;gug;G = 332.5 f.nr.kP 
 

7                    
Nfhsj;jpd; Muk; = 𝑟 nr.kP 
cUisapd; Muk; = 𝑟 nr.kP 
cUisapd; cauk; = 2𝑟 nr.kP   ( Nfhsj;jpd; tpl;lk; )  
 
Nfhsj;jpd; Gwgug;G   = 4𝜋𝑟2 r.nr.kP 
 
cUisapd; tisgug;G = 2𝜋𝑟 
                   =  2𝜋𝑟 × 2𝑟  
                   = 4 𝜋𝑟2  r.nr.kP 
 
Nfhsj;jpd; Gwgug;G kw;Wk; cUisapd; tisgug;G  

                ,tw;ww;fpilNa cs;s tpfpjk;  = 4𝜋𝑟2 ∶  4𝜋𝑟2 =
4𝜋𝑟2

4𝜋𝑟2
=

1

1
 

 
                                         =   1 ∶  1 
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8 ,wFg;ge;jpd; Gwg;gug;G = ,ilf;fz;lj;jpd; tisgug;G + miuf;Nfhsj;jpd;                 
                                                   tisgug;G 
 
,ilf;fz;lj;jpd; mbtpl;lk;  = 5 nr.kP 

            mb Muk;  𝑅 =
5

2
= 2.5 nr.kP 

 
,ilf;fz;lj;jpd; Nky;tpl;lk; = 2 nr.kP 

              Nky;Muk;; 𝑟 =
2

2
= 1 nr.kP 

 
,wFg;ge;jpd; nkhj;j cauk; = 7 nr.kP 
,ilf;fz;lj;jpd; cauk;  = 7 − 1 = 6 nr.kP 
 
,ilf;fz;lj;jpd; rha;Aauk;    

                    𝑙 =  2 + (𝑅 − 𝑟)2  
                                         

                𝑙 =  62 + (2.5 − 1)2 
 

                   𝑙 =  36 + (1.5)2 
 

                   𝑙 =  36 + 2.25 
 

                   𝑙 =  38.25 
 
                   𝑙 = 6.1   nr.kP    
 
miuf;Nfhsj;jpd; Muk; 𝑟 = 1  nr.kP   ( ,ilf;fz;lj;jpd; Nky;Muk;  ) 
 
miuf;Nfhsj;jpd; tisgug;G   = 2𝜋𝑟2 
,ilf;fz;lj;jpd; tisgug;G = 𝜋(𝑅 + 𝑟)𝑙 
 
,wFg;ge;jpd; Gwg;gug;G = 𝜋(𝑅 + 𝑟)𝑙 + 2𝜋𝑟2 
 
                  = 𝜋,(𝑅 + 𝑟)𝑙 + 2𝑟2- 
 

                  =
22

7
×   (2.5 + 1) × 6.1   + 2 × 12    

    

                  =
22

7
× ,(3.5 × 6.1) + 2-   

   

                  =
22

7
× ,21.35 + 2- 

 

                  =
22

7
× 23.35 

 
,wFg;ge;jpd; Gwg;gug;G = 73.39  r.nr.kP 
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        STD-10                                                    LN-7                                                   EX- 7.4 

    jpz;kq;fspd; fdmsTfs; khwhky; kw;nwhU cUtj;jpw;F khw;wp mikj;jy;  

1     

Nfhsj;jpd; Muk; 𝑅 = 12  nr.kP 
cUisapd; ; Muk; 𝑟 = 8  nr.kP 
cUisapd; cauk; = ?  
 
Nfhsk; mg;gbNa cUisahf khw;wg;gLtjhy; 
Nfhsj;jpd; fdmsT = cUisapd; fdmsT 
 

            
4

3
𝜋𝑅3 = 𝜋𝑟2   

                        

          
4

3
× 123   = 82 ×  

 

    
4

3
× 12 × 12 × 12 = 8 × 8 ×  

 

                 =
4×12×12×12

3×8×8
= 3 × 12 = 36  

 
cUisapd; cauk;  = 36  nr.kP 

2    
 

Njitahd Neuk; ( kzpapy; ) =  
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nkhj;j ePhpd; fdmsT = njhl;bapd; fdmsT 
 
fdr;nrt;tf tbt njhl;bapd; ePsk; 𝑙 = 50  kP 
 
                       mfyk; 𝑏 = 44  kP 

                       cauk;  = 21  nr.kP =
21

100
 kP 

fdr;nrt;tf tbt njhl;bapd; fdmsT =  ePsk; × mfyk; × cauk;    

                                = 50 × 44 ×
21

100
 

                                = 22 × 21 
                                = 462 f.kP 
 
 
1 kzp Neuj;jpy; tUk; ePhpd; fdmsT = 15000 kP ePsKk; 7 nr.kP MuKk;                                             
                                      nfhz;l Fohapd; fdmsT  
Vnddpy;  ePhpd; Ntfk; = 15 fp.kP ∕ kzp = 15000  kP ∕ kzp 

             Ntfk; =   

          njhiyT  = Ntfk; × Neuk;   vd;gjhy; 
 
1 kzp Neuj;jpy; ePh; nry;Yk; njhiyT = 15000 × 1 = 15000  kP        
 
mjhtJ Fohapd; ePsk;; 𝑙 = 15000  kP 
 
cUis tbt Fohapd; tpl;lk; 𝑑 = 14 nr.kP  

             Fohapd; Muk;; 𝑟 = 7  nr.kP =
7

100
 kP 

 
cUis tbt Fohapd; fdmsT =  𝜋𝑟2   
 

 =
22

7
× .

7

100
/

2
× 15000    

                 

                        =
22

7
×

7

100
×

7

100
× 15000 

 
                           = 11 × 7 × 3 
 
                           = 231 f.kP 
 

Njitahd Neuk; ( kzpapy; ) =  
462

231
= 2   

 
njhl;bapd; ePh; kl;lk; 21 nr.kP f;F cau MFk; Neuk; =  2 kzp 
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3  
 
 
 
 
 
 
 
 
 
 
 
 
    
$k;G tbt FLitapd; Muk; 𝑟1 = 𝑟 m 
                 cauk; 1 =  m 
cUis tbt FLitapd;; Muk; 𝑟2 = 𝑥𝑟 m 
                    cauk; 2 = ?  
 

$k;gpd; fdmsT =
1

3
𝜋𝑟2   

cUisapd; fdmsT = 𝜋𝑟2   
 
$k;G tbt FLit ePhpd; fdmsT = cUis tbt FLit ePhpd; fdmsT;; 
 

                   
1

3
𝜋𝑟1

21  =  𝜋𝑟2
22   

 

                    
1

3
𝑟2  =  (𝑥𝑟)22   

 

                     
1

3
  𝑟2 =   𝑥2𝑟22 

 

                       
1

3
   = 𝑥2 2 

 

             ePhpd; cauk;  2 =
   

3𝑥2
  m 

4 jpz;k Neh;tl;lf;; $k;gpd; 
tpl;lk; = 14 nr.kP 
                     
Muk; = 7 nr.kP 
                    
cauk; = 8 nr.Kp 
 
cs;sPlw;w  Nfhsj;jpd; 
ntsptpl;lk; = 10 nr.kP 
                    
ntspMuk; = 5 nr.kP 
             cs; tpl;lk; = ? 
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jpz;k Neh;tl;lf;; $k;gpd; fd msT =
1

3
𝜋𝑟2 f.m                         

cs;sPlw;w  Nfhsj;jpd; fd msT =
4

3
𝜋(𝑅3 − 𝑟3) f.m                         

 
jpz;k Neh;tl;lf;; $k;gpd; fd msT = cs;sPlw;w  Nfhsj;jpd; fd msT 
 

  
1

3
𝜋 × 72 × 8 =

4

3
 𝜋 (53 − 𝑟3)  

 

                    
1

3
× 49 × 8 =

4

3
  (125 − 𝑟3) 

 

                     
1×49×8×3

3×4
=  125 − 𝑟3 

 
 
                   49 × 2 × 1 =  125 − 𝑟3 
 
                         98 =  125 − 𝑟3 
 
                         𝑟3 = 125 − 98 
 
                         𝑟3 = 27 = 33 
                          𝑟 = 3 
 
cs;sPlw;w  Nfhsj;jpd; cs; tpl;lk; =  6 nr.kP   

5 

     
cUis tbt Nky; njhl;bapd; Muk; = 60  nr.kP  
                        cauk; = 105  nr.kP  
 
fdr;nrt;tf tbt fPo;j;njhl;bapd; ePsk; 𝑙 = 2  kP = 200 nr.kP 
                          mfyk; 𝑏 = 1.5  kP = 150 nr.kP 
                          cauk;  = 1  kP  = 100 nr.kP 
 
fdr;nrt;tf tbt fPo;j;njhl;bapd; fdmsT =  ePsk; × mfyk; × cauk;  
cUisapd; fdmsT = 𝜋𝑟2   
 
fPo;j;njhl;bapy; kPjKs;s  
        ePhpd; fdmsT = fdr;nrt;tf tbt fPo;j;njhl;bapd; fdmsT –           
                            cUis tbt Nky; njhl;bapd; fdmsT 
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                     = (200 × 150 × 100) − .
22

7
× (60)2 × 105  / 

 

                     = 3000000 − .
22

7
× 60 × 60 × 105/ 

 
                     = 3000000 − (22 × 60 × 60 × 15) 
                     = 3000000 − 1188000 
fPo;j;njhl;bapy; kPjKs;s  
        ePhpd; fdmsT  = 1812000 f.nr.kP 
 

6 

        
cs;splw;w miuf;Nfhsj;jpd; cl;Gw tpl;lk; = 6 nr.kP 
                        cl;Gw Muk; = 3 nr.kP 
                     ntspg;Gw tpl;lk; = 10 nr.kP 
                      ntspg;Gw Muk;  = 5 nr.kP 
 
jpz;k cUisapd; tpl;lk; = 14 nr.kP 
                Muk;  = 7 nr.kP 
              cauk;  = ?  

cs;splw;w  miuf;Nfhsj;jpd; fd msT =
2

3
𝜋(𝑅3 − 𝑟3) f.m 

 
jpz;k Neh;tl;l cUisapd; fd msT = 𝜋𝑟2 f.m    
 
cs;splw;w  miuf;Nfhsj;jpd; fd msT = jpz;k cUisapd; fd msT 
 

                   
2

3
× 𝜋 × (53 − 33) = 𝜋 × 72 ×   

 

                     
2

3
× (125 − 27) = 49 ×  

 

                           
2

3
× 98 = 49 ×  

 

                                =
2×98

3×49
=

4

3
 

 
                                = 1.33 nr.kP 
 
jpz;k cUisapd; cauk;  = 1.33 nr.kP 
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7 

     
jpz;kf;Nfhsj;jpd; Muk; = 6 nr.kP 
 
cs;sPlw;w cUisapd; ntsp Muk; 𝑅 = 5 nr.kP 
                       cauk;  = 32 nr.kP 
                        jbkd;  = 𝑅 − 𝑟 =  ?  
 

Nfhsj;jpd; fd msT =
4

3
𝜋𝑟3 f.m 

 
cs;splw;w cUisapd; fd msT = 𝜋(𝑅2 − 𝑟2)  f.m   
 
jpz;kf;Nfhsj;jpd; fdmsT = cs;sPlw;w cUisapd; fdmsT 
 

              
4

3
× 𝜋 × 63 = 𝜋 × (52 − 𝑟2) × 32  

 

            
4

3
× 6 × 6 × 6 = (25 − 𝑟2) × 32 

 

                
4×6×6×6

3×32
= 25 − 𝑟2 

 

                
4×6×6×6

3×4×4×2
= 25 − 𝑟2 

 
                    9 = 25 − 𝑟2 
 
                   𝑟2 = 25 − 9 
 
                   𝑟2 = 16 
 
           cs;Muk;  𝑟 = 4 
 
jbkd;  = 𝑅 − 𝑟 =   5 − 4 = 1 
cs;splw;w cUisapd; jbkd;  = 1 nr.kP 
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8 

   
miuf;Nfhsj;jpd; Muk; 𝑟 vd;f 
 
cUisapd; cauk; =  vdpy;  

          Muk; 𝑟 =  +
50

100
 =  +

1

2
 =

2+

2
=

3

2
 

 
miuf;Nfhsj;jpd; tpl;lk; = cUisapd; tpl;lk; vd nfhLf;fg;gl;Ls;sJ  
 ∴ miuf;Nfhsj;jpd; Muk;; = cUisapd; Muk;  
 

miuf;Nfhsj;jpd; fdmsT =
2

3
𝜋𝑟3 f.m 

cUisapd; fd msT = 𝜋𝑟2 f.m    
 

miuf;Nfhstbt fpz;zj;jpd; fdmsT =
2

3
× 𝜋 × .

3

2
/

3
 

 

                                  =
2

3
× 𝜋 ×

27

8
3 

 

                                  =
9

4
  𝜋 3 

 

cUistbt fpz;zj;jpd; fdmsT = 𝜋 × .
3

2
/

2
×  

 

                            = 𝜋 ×
9

4
 2 ×  

 

                            =
9

4
  𝜋 3 

  ∴  miuf;Nfhstbt fpz;zj;jpd; fdmsTk;  cUistbt fpz;zj;jpd;      
  fdmsTk; rkk; vdf;fpilj;Js;sJ 
 
  ∴  gor;rhW midj;ijAk; mjhtJ 100 % gor;rhW cUistbt        
fpz;zj;jpw;F khw;w ,aYk; 
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,t;Tyfpy; rhjpf;fg;gl;l rhjidfsps; vitAk; typikahy; rhjpf;fg;gl;lit my;y    
             tplhKaw;r;rpahy; rhjpf;fg;gl;litNa 
 STD-10                                                                LN-8                                                EX-8.1 

1 
i 

kpfg;nghpa kjpg;G 𝐿 = 125 
kpfr;rpwpa kjpg;G 𝑆 = 63 
 
tPr;R 𝑅 = 𝐿 − 𝑆 
 
    𝑅 = 125 − 63 = 62 
 
 

tPr;Rf;nfO =
𝐿−𝑆

𝐿+𝑆
 

  

                       =
125−63

125+63
=

62

188
= 0.33 

 
ii kpfg;nghpa kjpg;G 𝐿 = 61.4 

kpfr;rpwpa kjpg;G 𝑆 = 13.6 
 
tPr;R 𝑅 = 𝐿 − 𝑆 
 
    𝑅 = 61.4 − 13.6 = 47.8 
 

tPr;Rf;nfO=
𝐿−𝑆

𝐿+𝑆
  

 

        =
61.4−13.6

61.4+13.6
 =

47.8

75
= 0.64                      

 
2 tPr;R 𝑅 = 36.8 

kpfr;rpwpa kjpg;G 𝑆 = 13.4 
kpfg;nghpa kjpg;G 𝐿 =? 
 
        𝑅 = 𝐿 − 𝑆 
      36.8 = 𝐿 − 13.4 
 36.8 + 13.4 = 𝐿 
 
 kpfg;nghpa kjpg;G 𝐿 = 50.2 
 

3 kpfg;nghpa kjpg;G 𝐿 = 650 
kpfr;rpwpa kjpg;G 𝑆 = 400 
 
tPr;R 𝑅 = 𝐿 − 𝑆 
 
    𝑅 = 650 − 400 = 250 
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4 nkhj;j gf;fq;fs; = 60 
epiwT nra;j gf;fq;fs; 32,35,37,30,33,36,35,37 
∴ epiwT nra;ahj gf;fq;fs; = 60 − 32  ,60 − 35,   60 − 37,   60 − 30,   60 − 33,   
                          60 − 36,   60 − 35,   60 − 37 
 
                        = 28 , 25 , 23 , 30 , 27 , 24 , 25 , 23 
Cfr;ruhrhp Kiwapy; jpl;ltpyf;fk; fhz;Nghk; 
VWthpirapy; 23, 23, 24, 25, 25, 27, 28, 30 
 
 ∴ Cfr;ruhrhp 𝐴 = 25 vd;f   
    

𝑥 𝑑 = 𝑥 − 𝐴 𝑑2 
23 −2 4 
23 −2 4 
24 −1 1 
25 0 0 
25 0 0 
27 2 4 
28 3 9 
30 5 25 

      
 𝑑 = 5 

     
 𝑑2 = 47 

 

   jpl;ltpyf;fk;  𝜎 =   𝑑2

𝑛
− .

 𝑑

𝑛
/

2

 

 

                =  47

8
− .

5

8
/

2
    =  

47

8
−

25

64
  =  

47×8

8×8
−

25

64
 

 

                =  
376

64
−

25

64
     =  

376−25

64
      =  

351

64
   =

 351

 64
 =

18.73

8
 

 
               𝜎 ≃ 2.34 
 

5 Copah;fspd; Cjpaq;fs; 310, 290, 320, 280, 300, 290, 320, 310, 280 
 
  gbtpyf;f Kiwapy; jpl;ltpyf;fk; fhz;Nghk; 
 
VWthpirapy; 280, 280, 290, 290, 300, 310, 310, 320, 320 
 
 ∴ Cfr;ruhrhp 𝐴 = 300 vd;f   
 nghJ tFj;jp 𝐶 = 10 vd;f   
               

   ∴  tpyf;fk;  𝑑 =
𝑥−𝐴

𝐶
=

𝑥−300

10
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𝑥 

𝑑 =
𝑥 − 300

10
 

𝑑2 

280 −2 4 
280 −2 4 
290 −1 1 
290 −1 1 
300 0 0 
310 1 1 
310 1 1 
320 2 4 
320 2 4 

     𝑑 = 0      
 𝑑2 = 20 

  

jpl;ltpyf;fk                σ =    
 𝑑2

𝑛
− .

 𝑑

𝑛
/

2

× 𝐶 

 

tpyf;fth;f;f ruhrup σ2 =    
 𝑑2

𝑛
− .

 𝑑

𝑛
/

2

 × 𝐶2 

 

                  =  
20

9
− .

0

9
/

2

  × 102  = .
20

9
− 0/  × 100                   

 

                σ2 =
20

9
× 100 =

2000

9
  = 222.2                   

 

 ∴ jpl;ltpyf;fk;    𝜎 =  222.2  = 14.906 
 
                 𝜎 ≃ 14.91 
 

6 12 kzp Neuj;jpy; vOg;Gk; xypfspd; vz;zpf;fif = 1 + 2 + 3 + ⋯ + 12 

         1 + 2 + 3 + ⋯ + 𝑛 =
𝑛  (𝑛+1)

2
 vd;gjhy; 

                 ,q;F 𝑛 = 12  

 12kzp Neuj;jpy; vOg;Gk; xypfspd; vz;zpf;fif =
12×13

2
 = 6 × 13 = 78 

 
xU ehspy; fbfhuk; 
vOg;Gk; xyp vz;zpf;fif   = 2 × (12kzp Neuj;jpy; vOg;Gk; xyp vz;zpf;fif)  
 
                      = 2 × 78 = 156 
 
Cfr;ruhrhp Kiwapy; jpl;ltpyf;fk; fhz;Nghk; 
 

 ∴  ruhrhp 𝑥 =
 𝑥

𝑛
=

78

12
= 6.5  
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 ∴  Cfr;ruhrhp 𝐴 = 6 vd;f     
 
   ∴  tpyf;fk;  𝑑 = 𝑥 − 𝐴 = 𝑥 − 6               
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

jpl;ltpyf;fk; 𝜎 =   𝑓𝑑2

𝑁
− .

 𝑓𝑑

𝑁
/

2

 

 

            =  292

24
− .

12

24
/

2
  =  292

24
− .

1

2
/

2
  =  

292

24
−

1

4
=  

292

24
−

1×6

4×6
  

 

            =  
292

24
−

6

24
  =  

292−6

24
     =  

286

24
=  11.91 

 
           𝜎 ≃ 3.45                               
 

  𝑥 epfo;ntz; 
   𝑓 

𝑑 = 𝑥 − 6 𝑑2 𝑓 × 𝑑 𝑓 × 𝑑2 

1 2 −5 25 −10 50 
2 2 −4 16 −8 32 
3 2 −3 9 −6 18 
4 2 −2 4 −4 8 
5 2 −1 1 −2 2 
6 2 0 0 0 0 
7 2 1 1 2 2 
8 2 2 4 4 8 
9 2 3 9 6 18 

10 2 4 16 8 32 
11 2 5 25 10 50 
12 2 6 36 12 72 

 
𝑁 =  𝑓 = 24 

   

 𝑓𝑑 = 12 

 

 𝑓𝑑2 = 292 

 

7 Kjy; 21 ,ay; vz;fs; = 1,2,3, … 21 

Kjy; 𝑛 ,ay; vz;fspd; jpl;ltpyf;fk; 𝜎 =  
𝑛2−1

12
 

                     ,q;F  𝑛 = 21 

                               𝜎 =  
212−1

12
  =  

441−1

12
 =  

440

12
  

 

                                 =  
4×110

4×3
=  

110

3
=  36.66 

 
                              𝜎  ≃ 6.05 
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8 jpl;ltpyf;fk; 𝜎 = 4.5 
 
nfhLf;fg;gl;l juTg;Gs;spfSld; VNjDk; khwpypia $l;bdhNyh my;yJ 
fopj;jhNyh fpilf;Fk; Gjpa jutpd; jpl;ltpyf;fk; khwhJ vd;gjhy; 
 
 Gjpa jutpd; jpl;ltpyf;fk; 𝜎 = 4.5 
 

9 jpl;ltpyf;fk; 𝜎 = 3.6 
 
nfhLf;fg;gl;l juTg;Gs;spfis VNjDk; khwpypahy; tFg;gjhy; fpilf;Fk; Gjpa 
jutpd; jpl;ltpyf;fkhdJ Kd;gpUe;j jpl;ltpyf;fj;ij mNj khwpypahy; tFf;f 
fpilf;Fk;  kjpg;gpw;Fr; rkk; vd;gjhy; 
 

 Gjpa jutpd; jpl;ltpyf;fk; 𝜎 =
3.6

3
= 1.2 

tpyf;fth;f;f ruhrup σ2 =   1.2 × 1.2 = 1.44 
10   gbtpyf;f Kiwapy; jpl;ltpyf;fk; fhz;Nghk; 

 
 ∴ Cfr;ruhrhp 𝐴 = 60 vd;f   
 nghJ tFj;jp 𝐶 = 5 vd;f  
 

∴  tpyf;fk;  𝑑 =
𝑥−𝐴

𝐶
=

𝑥−60

5
               

    

 jpl;ltpyf;fk;  𝜎 =   𝑓𝑑2

𝑁
− .

 𝑓𝑑

𝑁
/

2

× 𝐶 

 

             =  122

40
− .

−32

40
/

2
 × 5 =  61

20
− .

−4

5
/

2
 × 5 =  

61

20
−

16

25
 × 5 

 

             =  
61×5

20×5
−

16×4

25×4
  × 5 =  

305

100
−

64

100
 × 5    =  

305−64

100
× 5 

 

             =  
241

100
 × 5  =  2.41 × 5  = 1.55 × 5 = 7.76 

           𝜎 ≃ 7.76 

𝑥 𝑓 
𝑑 =

𝑥 − 60

5
 

𝑑2 𝑓 × 𝑑 𝑓 × 𝑑2 

45 5 −3 9 −15 45 
50 13 −2 4 −26 52 
55 4 −1 1 −4 4 
60 9 0 0 0 0 
65 5 1 1 5 5 
70 4 2 4 8 16 

 

𝑁 =  𝑓 = 40 

   

 𝑓𝑑 = −32 

 

 𝑓𝑑2 = 122 
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11  gbtpyf;f Kiwapy; jpl;ltpyf;fk; fhz;Nghk; 
 
 ∴ Cfr;ruhrhp 𝐴 = 35 vd;f   
 ,ilntspapd; mfyk; 𝐶 = 10 vd;f   
 

   ∴  tpyf;fk;  𝑑 =
𝑥−𝐴

𝐶
=

𝑥−35

10
 

               

 

   jpl;ltpyf;fk; 𝜎 =   𝑓𝑑2

𝑁
− .

 𝑓𝑑

𝑁
/

2

× 𝐶 

 

            =  139

65
− .

3

65
/

2
 × 10 =  

139

65
−

9

(65)2
 × 10  

 

            =  
139×65

65×65
−

9

(65)2
 × 10 =  

9035

(65)2
−

9

(65)2
  × 10 

 

             =  
9035−9

(65)2
 × 10    =  

9026

(65)2
× 10 

 

             =
 9026

65
 × 10  =

95.005

65
× 10   

             = 1.46 × 10 
 
           𝜎 ≃ 14.6 
 

 
taJ 

ika 
kjpg;G 
  𝑥 

epfo;ntz; 
   𝑓 𝑑 =

𝑥 − 35

10
 

𝑑2 𝑓 × 𝑑 𝑓 × 𝑑2 

0 − 10 5 3 −3 9 −9 27 
10 − 20 15 5 −2 4 −10 20 
20 − 30 25 16 −1 1 −16 16 
30 − 40 35 18 0 0 0 0 
40 − 50 45 12 1 1 12 12 
50 − 60 55 7 2 4 14 28 
60 − 70 65 4 3 9 12 36 
  

𝑁 =  𝑓 = 65 

   

 𝑓𝑑 = 3 

 

 𝑓𝑑2 = 139 

 

12 gbtpyf;f Kiwapy; jpl;ltpyf;fk; fhz;Nghk; 
 
 ∴ Cfr;ruhrhp 𝐴 = 34.5 vd;f   
 
  ,ilntspapd; mfyk; 𝐶 = 4 vd;f   
 

   ∴  tpyf;fk;  𝑑 =
𝑥−𝐴

𝐶
=

𝑥−34.5

4
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jpl;ltpyf;fk; 𝜎 =   𝑓𝑑2

𝑁
− .

 𝑓𝑑

𝑁
/

2

× 𝐶 

 

            =  263

84
− .

−79

84
/

2
 × 4 =  

263

84
−

792

842
 × 4 =  

263×84

84×84
−

6241

842
 × 4 

 

            =  
22092

842
−

6241

842
  × 4 =  

22092−6241

842
 × 4    =  

15851

842
× 4 

 

             =
 15851

84
 × 4  =

125.9

21
 = 5.995  

 
           𝜎 ≃ 6 

 
tpl;lq;fs; 

ika 
kjpg;G 
  𝑥 

epfo;ntz; 
   𝑓 𝑑 =

𝑥 − 34.5
4

 
𝑑2 𝑓 × 𝑑 𝑓 × 𝑑2 

21 − 24 22.5 15 −3 9 −45 135 
25 − 28 26.5 18 −2 4 −36 72 
29 − 32 30.5 20 −1 1 −20 20 
33 − 36 34.5 16 0 0 0 0 
37 − 40 38.5 8 1 1 8 8 
41 − 44 42.5 7 2 4 14 28 
  

𝑁 =  𝑓 = 84 

   

 𝑓𝑑 = −79 

 

 𝑓𝑑2 = 263 

 

13 gbtpyf;f Kiwapy; jpl;ltpyf;fk; fhz;Nghk; 
 
 ∴ Cfr;ruhrhp 𝐴 = 11 vd;f   
  ,ilntspapd; mfyk; 𝐶 = 1 vd;f   
 

   ∴  tpyf;fk;  𝑑 =
𝑥−𝐴

𝐶
= 𝑑 =

𝑥−11

1
= 𝑥 − 11 

               

 

jpl;ltpyf;fk; 𝜎 =   𝑓𝑑2

𝑁
− .

 𝑓𝑑

𝑁
/

2

× 𝐶 

 
tpl;lq;fs; 

ika 
kjpg;G 
  𝑥 

epfo;ntz; 
   𝑓 

𝑑 = 𝑥 − 11 𝑑2 𝑓 × 𝑑 𝑓 × 𝑑2 

8.5 − 9.5 9 6 −2 4 −12 24 
9.5 − 10.5 10 8 −1 1 −8 8 

10.5 − 11.5 11 17 0 0 0 0 
11.5 − 12.5 12 10 1 1 10 10 
12.5 − 13.5 13 9 2 4 18 36 
  

𝑁 =  𝑓 = 50 

   

 𝑓𝑑 = 8 

 

 𝑓𝑑2 = 78 
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            =  78

50
− .

8

50
/

2
 × 1 =  

78

50
−

64

502
  =  

78×50

50×50
−

64

502
  

 

            =  
3900

502
−

64

502
  =  

3900−64

502
     =  

3836

502
 

 

             =
 3836

50
 ×  =

61.935

50
 = 1.238  

 
           𝜎 ≃ 1.24 
 

14  𝑛 = 100 
jtwhd ruhrhp 𝑥 = 60 
 
jtwhd jpl;ltpyf;fk;  𝜎 = 15 
 

  jtwhd ruhrhp 𝑥 =
 𝑥

100
= 60;   

 
                  𝑥 = 60 × 100 
        jtwhd    𝑥 = 6000 
 
 ∴ jpUj;jg;gl;l  𝑥 = 6000 − (40 + 27) + (45 + 72) 
                = 6000 − 67 + 117 
                = 6050  
 

 ∴ jpUj;jg;gl;lruhrhp 𝑥 =
 𝑥

𝑛
=

6050

100
= 60.5 

 

jtwhd jpl;ltpyf;fk;   𝜎 =    
 𝑥2

𝑛
− .

 𝑥

𝑛
/

2

= 15 

 

                         
 𝑥2

𝑛
− .

 𝑥

𝑛
/

2

= 152 

 

                         
 𝑥2

𝑛
− .

 𝑥

𝑛
/

2

= 225 

 

                               
 𝑥2

𝑛
= 225 + .

 𝑥

𝑛
/

2

 

                 

                               
 𝑥2

100
= 225 + (60)2 = 225 + 3600 

 

                               
 𝑥2

100
= 3825 

 
                               𝑥2 = 3825 × 100 
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      jtwhd   𝑥2  = 382500 
 
 ∴ jpUj;jg;gl;l  𝑥2 = 382500 − (402 + 272) + (452 + 722) 
                 = 382500 − (1600 + 729) + (2025 + 5184) 
                 = 382500 − 2329 + 7209 
   jpUj;jg;gl;l  𝑥2 = 387380 
 

jpUj;jg;gl;l jpl;ltpyf;fk;  𝜎 =    
 𝑥2

𝑛
− .

 𝑥

𝑛
/

2

=    
387380

100
− .

6050

100
/

2
 

 

                       =    3873.80 − (60.5)2 

                       =    3873.80 − 3660.25 

                       =    213.55 
 
jpUj;jg;gl;l jpl;ltpyf;fk; 𝜎 = 14.61 
 
jpUj;jg;gl;l ruhrhp 𝑥 = 60.5 
 

15  𝑛 = 7 
 ruhrhp 𝑥 = 8 
 tpyf;fth;f;f ruhrhp 𝜎2 = 16 
 
 5 juTg;Gs;spfs; 2, 4, 10, 12, 14 
 kw;w ,U juTg;Gs;spfs; 𝑎 , 𝑏  vd;f 
 

  𝑥 =
 𝑥

𝑛
= 8 vdNt 

2+4+10+12+14+𝑎+𝑏

7
= 8                   

                         
42+𝑎+𝑏

7
= 8 

                      42 + 𝑎 + 𝑏 = 8 × 7 
                          𝑎 + 𝑏 = 56 − 42 
                          𝑎 + 𝑏 = 14  -----------------------------------------① 
 

 tpyf;fth;f;f ruhrhp 𝜎2 =  
 𝑥2

𝑛
− .

 𝑥

𝑛
/

2

 

 

                16 =  
 𝑥2

7
− 82 

 

            16 + 64 =  
 𝑥2

7
 

 

                80 =  
 𝑥2

7
 

 
               𝑥2 = 80 × 7 
               𝑥2 = 560 
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    22 + 42 + 102 + 122 + 142 + 𝑎2 + b2 = 560 
 
    4 + 16 + 100 + 144 + 196 + 𝑎2 + b2 = 560 
 
                     460 + 𝑎2 + b2 = 560 
 
                          𝑎2 + b2 = 560 − 460 
 
                          𝑎2 + b2 = 100       -------------------------------② 
 
① ypUe;J 𝑏 = 14 − 𝑎  vd ② y; gpujpapl 
    
           𝑎2 + (14 − 𝑎)2 = 100  
 
      𝑎2 + 142 + 𝑎2 − 28 𝑎 = 100  
 
         2𝑎2 + 196 − 28 𝑎 = 100 
 
    2𝑎2 − 28 𝑎 + 196 − 100 = 0 
 
          2𝑎2 − 28 𝑎 + 96 = 0 
 
           𝑎2 − 14 𝑎 + 48 = 0 
 
           (𝑎 − 8)(𝑎 − 6) = 0 
 
          𝑎 = 8 my;yJ  𝑎 = 6    
 
 ∴ 𝑎 = 8   vdpy; 𝑏 = 14 − 8 =   6    
   𝑎 = 6   vdpy; 𝑏 = 14 − 6 =   8 
 
  ∴ kw;w ,U juTg;Gs;spfs;  6, 8 
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 STD-10                                                          LN-8                                                    EX-8.2 

1 jpl;ltpyf;fk; 𝜎 = 6.5 
ruhrhp 𝑥 = 12.5 

khWghl;L nfO 𝐶 . 𝑉 =
𝜎

𝑥 
× 100 % 

 

                                          =
6.5

12.5
× 100 =

650

12.5
  

 
                                𝐶 . 𝑉 = 52 % 

2 jpl;ltpyf;fk; 𝜎 = 1.2 
 
khWghl;L nfO 𝐶 . 𝑉 = 25.6 
 
ruhrhp 𝑥 = ?  
 

  𝐶 . 𝑉 =
𝜎

𝑥 
× 100 

 

  25.6 =
1.2

𝑥 
× 100 

 

    𝑥 =
1.2

25.6
× 100 

 

    𝑥 =
120

25.6
 

 
    𝑥 = 4.69 

3 ruhrhp 𝑥 = 15 
khWghl;L nfO 𝐶 . 𝑉 = 48 
jpl;ltpyf;fk; 𝜎 = ? 
 

        𝐶 . 𝑉 =
𝜎

𝑥 
× 100 

 

         48 =
𝜎

15
× 100 

 

       
48×15

100
= 𝜎 

 

          𝜎 =
720

100
 

 
          𝜎 = 7.2 

4          𝑛 = 5 
   𝑥   = 6 
  𝑥2 = 765 
khWghl;L nfO 𝐶 . 𝑉 =  ?  
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 jpl;ltpyf;fk; 𝜎 =    
 𝑥2

𝑛
− .

 𝑥

𝑛
/

2

 

             =    
765

5
− (6)2         ( 𝑥 =

 𝑥

𝑛
  )  

 

             =    
765

5
− 36  =    

765−180

5
 =    

585

5
=    117 

           𝜎 = 10.82 
 
 

 khWghl;L nfO  𝐶 . 𝑉 =
𝜎

𝑥 
× 100 

 

                   =
10.82

6
× 100 

 

                   =
1082

6
 

 
               𝐶 . 𝑉 = 180.33  % 
 

5 juTg;Gs;spfs; 24, 26, 33, 37, 29, 31 
 

khWghl;L nfO  𝐶 . 𝑉 =
𝜎

𝑥 
× 100 

ruhrhp 𝑥  fhz;Nghk; 

                           𝑥   =
24+ 26+ 33+ 37+ 29+ 31

6
 

    

                          𝑥   =
180

6
= 30 

 
Cfr;ruhrhp Kiwapy; jpl;ltpyf;fk; 𝜎 fhz;Nghk; 
  VWthpirapy; 24, 26 , 29 ,31, 33, 37 
 
 ∴ Cfr;ruhrhp 𝐴 = 31 vd;f 
    

𝑥 𝑑 = 𝑥 − 𝐴 𝑑2 
24 −7 49 
26 −5 25 
29 −2 4 
31 0 0 
33 2 4 
37 6 36 

      
 𝑑 = −6 

     
 𝑑2 = 118 
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   jpl;ltpyf;fk;  𝜎 =   𝑑2

𝑛
− .

 𝑑

𝑛
/

2

 

 

                =  118

6
− .

−6

6
/

2
    =  

118

6
− (−1)2  =  

118

6
− 1 

 

                =  
118−6

6
     =  

112

6
      =  18.6    

 
              𝜎 ≃ 4.31 
 

khWghl;L nfO  𝐶 . 𝑉 =
4.31

30
× 100 

 

                                            =
431

30
= 14.3666 

 
                                  𝐶 . 𝑉 = 14.4   % 
 

6 juTg;Gs;spfs; 38, 40, 47, 44, 46, 43, 49, 53 
 

khWghl;L nfO  𝐶 . 𝑉 =
𝜎

𝑥 
× 100 

ruhrhp 𝑥  fhz;Nghk; 

                           𝑥   =
38+ 40+ 47+ 44+ 46+ 43+ 49+ 53

8
    

                          𝑥   =
360

8
= 45 

Cfr; ruhrhp Kiwapy; jpl;ltpyf;fk; 𝜎 fhz;Nghk; 
 
  VWthpirapy; 38, 40,43, 44, 46, 47, 49, 53 
 ∴ Cfr; ruhrhp 𝐴 = 46 vd;f 
    

𝑥 𝑑 = 𝑥 − 𝐴 𝑑2 
38 −8 64 
40 −6 36 
43 −3 9 
44 −2 4 
46 0 0 
47 1 1 
49 3 9 

53 7 49 

      
 𝑑 = −8 

     
 𝑑2 = 172 
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   jpl;ltpyf;fk;  𝜎 =   𝑑2

𝑛
− .

 𝑑

𝑛
/

2

 

 

                =  172

8
− .

−8

8
/

2
    =  

172

8
− (−1)2  =  

172

8
− 1 

 

                =  
172−8

8
     =  

164

8
      =  20.5    

 
              𝜎 ≃ 4.53 
 

khWghl;L nfO  𝐶 . 𝑉 =
4.53

45
× 100 

 

                                            =
453

45
= 10.0666 

 
                                  𝐶 . 𝑉 = 10.07   % 
 

7 rj;ahtpd; 5 ghlq;fspd; nkhj;j kjpg;ngz;  𝑥 = 460 
jpl;ltpyf;fk;  𝜎 = 4.6 
rj;ahtpd; khWghl;L nfO  𝐶 . 𝑉₁ vd;f 
 

    𝑥   =
 𝑥

𝑛
=

460

5
= 92 

 

  𝐶 . 𝑉₁ =
𝜎

𝑥 
× 100 =

4.6

92
× 100 =

460

92
= 5 

 
tpj;ahtpd; 5 ghlq;fspd; nkhj;j kjpg;ngz;  𝑥 = 480 
jpl;ltpyf;fk;  𝜎 = 2.4 
tpj;ahtpd; khWghl;L nfO  𝐶 . 𝑉₂ vd;f 
 

    𝑥   =
 𝑥

𝑛
=

480

5
= 96 

 

  𝐶 . 𝑉₂ =
𝜎

𝑥 
× 100 =

2.4

96
× 100 =

240

96
= 2.5 

 
khWghl;L nfOf;fis xg;gpl  𝐶 . 𝑉₁ > 𝐶 . 𝑉₂  
 
 khWghl;L nfO  FiwthdNj mjpf epiyj;jd;ikAilajhFk; vdNt 
  ∴ tpj;ahtpd; nray;jpwd; mjpf epiyj;jd;ikAilajhFk; 

8   
 
   
 
 
 

 ruhrhp jpl;ltpyf;fk;   
fzpjk; 56 12 
mwptpay; 65 14 
r%f mwptpay; 60 10 
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khWghl;L nfO 𝐶 . 𝑉 =
𝜎

𝑥 
× 100 

fzpjj;jpw;F khWghl;L nfO 𝐶 . 𝑉 =
12

56
× 100 =

1200

56
= 21.428 

 

mwptpaYf;;F khWghl;L nfO 𝐶 . 𝑉 =
14

65
× 100 =

1400

65
= 21.538 

 

r%f mwptpaYf;;F khWghl;L nfO 𝐶 . 𝑉 =
10

60
× 100 =

1000

60
= 16.67 

 
khWghl;L nfOf;fis xg;gpl  21.538 > 21.428 > 16.67  
 
khWghl;L nfO  FiwthdNj mjpf epiyj;jd;ikAilajhFk; vdNt 
 
 ∴ mjpf epiyj;jd;ikAila ghlk; r%f mwptpay;  
 
 ∴ Fiwe;j epiyj;jd;ikAila ghlk; mwptpay;  

9     
𝐴 18 20 22 24 26 

𝐵 11 14 15 17 18 
 

 efuk; 𝐴 tpd; ruhrhp ntg;gepiy  𝑥   =
 𝑥

𝑛
=

18+20+22+24+26

5
=

110

5
= 22 

 
 gbtpyf;f Kiwapy; jpl;ltpyf;fk; fhz;Nghk; 

                         𝑑 =
𝑥−𝑥 

𝐶
 

 
                          𝑥  = 22 
               nghJ tFj;jp 𝐶 = 2                               
 

𝑥 
𝑑 =

𝑥 − 22

2
 

𝑑2 

18 −2 4 
20 −1 1 

22 0 0 

24 1 1 
26 2 4 

   
   𝑑 = 0 

     
 𝑑2 = 10 

 

jpl;ltpyf;fk;  𝜎 =   𝑑2

𝑛
− .

 𝑑

𝑛
/

2

× 𝐶   

 

            𝜎 =  10

5
− .

0

5
/

2
× 2  =  2 − 0 × 2 =  2 × 2 

 

           𝜎  = 2 2 
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khWghl;L nfO 𝐶 . 𝑉 =
𝜎

𝑥 
× 100 

  ∴ efuk; 𝐴 tpd; khWghl;L nfO 𝐶 . 𝑉 =
2 2

22
× 100 =

 2

11
× 100 

 

                                 =
1.414

11
× 100 =

141.4

11
 

 
                                     = 12.85 
 

efuk; 𝐵 apd; ruhrhp ntg;gepiy  𝑥   =
 𝑥

𝑛
=

11+14+15+17+18

5
=

75

5
= 15 

 
 gbtpyf;f Kiwapy; jpl;ltpyf;fk; fhz;Nghk; 

                         𝑑 =
𝑥−𝑥 

𝐶
 

 
                          𝑥  = 15 
               nghJ tFj;jp 𝐶 = 1                               
 

𝑥 
𝑑 =

𝑥 − 15

1
 

𝑑2 

11 −4 16 

14 −1 1 

15 0 0 

17 2 4 
18 3 9 

   
   𝑑 = 0 

     
 𝑑2 = 30 

 

jpl;ltpyf;fk;  𝜎 =   𝑑2

𝑛
− .

 𝑑

𝑛
/

2

× 𝐶 

   
 

            𝜎 =  30

5
− .

0

5
/

2
× 1  =  6 − 0 =  6 

 
           𝜎  = 2.45 
 

khWghl;L nfO 𝐶 . 𝑉 =
𝜎

𝑥 
× 100 

  ∴ efuk; 𝐴 tpd; khWghl;L nfO 𝐶 . 𝑉 =
2.45

15
× 100 =

245

15
  = 16.33 

 
khWghl;L nfOf;fis xg;gpl  12.85 <  16.33  
 
khWghl;L nfO  FiwthdNj mjpf epiyj;jd;ikAilajhFk; vdNt 
 
 ∴ ntg;gepiy khWghl;by; mjpf epiyj;jd;ikAila efuk; 𝐴 ; MFk; 
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 STD-10                                                           LN-8                                                EX-8.3 

1                                    
 
 
 
 
 
 
 
 
 
 
 
 
    $Wntsp = { (𝐻𝐻𝐻), (𝐻𝐻𝑇), (𝐻𝑇𝐻), (𝐻𝑇𝑇), (𝑇𝐻𝐻), (𝑇𝐻𝑇), (𝑇𝑇𝐻), (𝑇𝑇𝑇) }     
 

2  
 
 $Wntsp = 
 
{ (1,1) (1,2), (1,3), (1,4), (1,5), (1,6) 
 
   (2,1), (2,2), (2,3), (2,4), (2,5), (2,6) 
           
 (3,1) (3,2), (3,3), (3,4), (3,5), (3,6) 
                            
  (4,1) (4,2), (4,3), (4,4), (4,5), (4,6) 
                           
   (5,1) (5,2), (5,3), (5,4), (5,5), (5,6) 
                            
 (6,1) (6,2), (6,3), (6,4), (6,5), (6,6)   } 
 
 
 
 
 
 

3 nfhLf;fg;gl;lJ 𝑃(𝐴): 𝑃(𝐴 ) = 17: 15 
   

                                              
𝑃(𝐴)

𝑃(𝐴 )
=

17

15
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𝑃(𝐴)

1−𝑃(𝐴)
=

17

15
 

                                  15 × 𝑃(𝐴) = 17 × (1 − 𝑃(𝐴)) 
                                       15𝑃(𝐴) = 17 − 17𝑃(𝐴) 
                   15𝑃(𝐴) + 17𝑃(𝐴) = 17 
                                       32𝑃(𝐴) = 17 

                                            𝑃(𝐴) =
17

32
    vd fpilf;fpwJ 

 
   (i)                 ∴   𝑃(𝐴) + 𝑃(𝐴 ) = 1 
                                            𝑃(𝐴 ) = 1 − 𝑃(𝐴) 
 

                                            𝑃(𝐴 )  = 1 −
17

32
=

32−17

32
=

15

32
 

 

   (ii)                     𝑃(𝐴) =   
𝑛(𝐴)

𝑛(𝑆)
=

17

32
 

 

                                              
𝑛(𝐴)

640
=

17

32
 

 

                                            𝑛(𝐴) =
17

32
× 640 = 340 

4 $Wntsp 𝑆 = { (𝐻𝐻𝐻), (𝐻𝐻𝑇), (𝐻𝑇𝐻), (𝐻𝑇𝑇), (𝑇𝐻𝐻), (𝑇𝐻𝑇), (𝑇𝑇𝐻), (𝑇𝑇𝑇) }     
             𝑛(𝑆) = 8 
 
,uz;L mLj;jLj;j G+f;fs; fpilf;Fk; epfo;r;rp 𝐴 vd;f 
 
   𝐴 = {(𝐻𝑇𝑇), (𝑇𝑇𝐻), (𝑇𝑇𝑇) } 
 𝑛(𝐴) = 3     

,uz;L mLj;jLj;j G+f;fs; fpilg;gjw;fhd epfo;jfT 𝑃(𝐴) =
𝑛(𝐴)

𝑛(𝑆)
=

3

8
 

 
5                                  𝑛(𝑆) = 1000 

500 I tpl mjpfkhf cs;s th;f;f vz; fpilf;Fk; epfo;r;rp 𝐴 vd;f 
            𝐴 = { 232, 242, 252, … … . . 312} 
         𝑛(𝐴)  = 9    
500 I tpl mjpfkhf cs;s th;f;f vz; fpilg;gjw;fhd  

                                    epfo;jfT 𝑃(𝐴) =
𝑛(𝐴)

𝑛(𝑆)
=

9

1000
 

(i)  ∴ Kjypy; tpisahLgth; ghpR ngw epfo;jfT 𝑃(𝐴) =
9

1000
  

 
(ii)  vLj;j ml;il jpUk;g itf;fg;gltpy;iy vdNt  
                           jw;NghJ   𝑛(𝑆) = 999                                         
   ,uz;lhtjhf tpisahLgth; ntw;wp ngWk; epfo;r;rp 𝐵 vd;f 
                                                                                    𝑛(𝐵) = 8 

   ,uz;lhtjhf tpisahLgth; ntw;wp ngw epfo;jfT 𝑃(𝐵) =
𝑛(𝐵)

𝑛(𝑆)
=

8

999
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6 ePy epw ge;Jfspd; vz;zpf;if = 12 
rptg;G epw ge;Jfspd; vz;zpf;if 𝑥 
 ∴ nkhj;j ge;Jfspd; vz;zpf;if = 12 + 𝑥 
                      𝑛(𝑆) = 12 + 𝑥 
 
(i)   rptg;G epw ge;jhf ,Uf;Fk; epfo;r;rp 𝑅₁ vd;f 
                             𝑛(𝑅₁) = 𝑥        
 

rptg;G epw ge;jhf ,Uf;f epfo;jfT 𝑃(𝑅₁) =
𝑛(𝑅₁)

𝑛(𝑆)
=

𝑥

12+𝑥
 

  
(ii)  8 Gjpa rptg;G epw ge;Jfs; mg;igapy; itj;jgpd;dh; 
              nkhj;j ge;Jfspd; vz;zpf;if 𝑛(𝑆) = 12 + 𝑥 + 8 = 20 + 𝑥 
 
 jw;NghJ xU rptg;G epw ge;J fpilg;gjw;fhd epfo;r;rp 𝑅₂ vd;f   
 jw;NghJ rptg;G epw ge;Jfspd; vz;zpf;if 𝑥 + 8 
   
                            𝑛(𝑅₂) = 𝑥 + 8   

 xU rptg;G epw ge;J fpilg;gjw;fhd epfo;jfT 𝑃(𝑅₂) =
𝑛(𝑅₂)

𝑛(𝑆)
=

𝑥+8

20+𝑥
  

 
 nfhLf;fg;gl;l fl;Lg;ghl;bd;gb 𝑃(𝑅₂) = 2 × 𝑃(𝑅₁)   
 

                          
𝑥+8

20+𝑥
= 2 ×

𝑥

12+𝑥
 

 

                          
𝑥+8

20+𝑥
=

2𝑥

12+𝑥
 

 
                (𝑥 + 8) (12 + 𝑥) = 2𝑥 (20 + 𝑥)  
 
              12𝑥 + 𝑥2 + 96 + 8𝑥 = 40𝑥 + 2𝑥2 
 
                  𝑥2 + 20𝑥 + 96 = 40𝑥 + 2𝑥2 
                            0 = 2𝑥2 − 𝑥2 + 40𝑥 − 20𝑥 − 96 
                            0 = 𝑥2 + 20𝑥 − 96 
                  𝑥2 + 20𝑥 − 96 = 0 ,ij fhuzpgLj;j 
 
                 (𝑥 + 24)(𝑥 − 4) = 0 
 
             𝑥 = −24  my;yJ   𝑥 = 4 
             𝑥 = −24  vd;gJ nghUe;jhJ  
 
                    ∴  𝑥 d; kjpg;G 4  
 



                          K.Mohanavel   GBHSS- Idappadi  cell-9629349662 

363 
 

 rptg;G epw ge;jhf ,Uf;f epfo;jfT 𝑃(𝑅₂) =
𝑥

12+𝑥
 =

4

12+4
=

4

16
=

1

4
 

                                     
7 $Wntsp 𝑆 = { (1,1), (1,2), (1,3), (1,4), (1,5), (1,6) 

                             (2,1), (2,2), (2,3), (2,4), (2,5), (2,6) 
            (3,1), (3,2), (3,3), (3,4), (3,5), (3,6) 
                             (4,1), (4,2), (4,3), (4,4), (4,5), (4,6) 
                             (5,1), (5,2), (5,3), (5,4), (5,5), (5,6) 
                              (6,1) , (6,2), (6,3), (6,4), (6,5), (6,6)  } 
          𝑛(𝑆) = 36 
 
(i)   ,uz;L gfilfspYk; xNu Kf kjpg;G fpilf;Fk; epfo;r;rp 𝐴 vd;f 
       𝐴 = {(1,1), (2,2), (3,3), (4,4), (5,5), (6,6) } 
    𝑛(𝐴)  = 6    
  ,uz;L gfilfspYk; xNu Kf kjpg;G fpilg;gjw;fhd 

                                    epfo;jfT 𝑃(𝐴) =
𝑛(𝐴)

𝑛(𝑆)
=

6

36
=

1

6
 

 
(ii)   ; Kf kjpg;Gfspd; ngUf;fl;gyd; gfh vz;zhf  fpilf;Fk; epfo;r;rp 𝐵 
vd;f 
       𝐵 = {(1,2), (1,3), (1,5), (2,1), (3,1), (5,1) } 
    𝑛(𝐵)  = 6    
 Kf kjpg;Gfspd; ngUf;fl;gyd; gfh vz;zhf  

                fpilg;gjw;fhd epfo;jfT 𝑃(𝐵) =
𝑛(𝐵)

𝑛(𝑆)
=

6

36
=

1

6
 

 
(iii)   ; Kf kjpg;Gfspd; $Ljy;; gfh vz;zhf  fpilf;Fk; epfo;r;rp 𝐶 vd;f 
       𝐶 = {(1,1), (1,2), (1,4), (1,6), (2,1), (2,3), (2,5), (3,2)(3,4)(4,1), (4,3), 
                                         (5,2), (5,6), (6,1), (6,5) } 
    𝑛(𝐶)  = 15        
    Kf kjpg;Gfspd; $Ljy; gfh vz;zhf fpilg;gjw;fhd  

                                        epfo;jfT 𝑃(𝐶) =
𝑛(𝐶)

𝑛(𝑆)
=

15

36
 

 
(iv)   ; Kf kjpg;Gfspd; $Ljy;; 1 Mf  fpilf;Fk; epfo;r;rp 𝐷 vd;f 
        𝐷 = {   } 
 
     𝑛(𝐷)  = 0 
         ∴   ,J Xh; elf;f ,ayh epfo;r;rp ,jd; epfo;jfT 𝑃(𝐷) = 0 

8 $Wntsp 𝑆 = { (𝐻𝐻𝐻), (𝐻𝐻𝑇), (𝐻𝑇𝐻), (𝐻𝑇𝑇), (𝑇𝐻𝐻), (𝑇𝐻𝑇), (𝑇𝑇𝐻), (𝑇𝑇𝑇) }     
             𝑛(𝑆) = 8 
 
(i)   midj;Jk; jiyahf fpilf;Fk; epfo;r;rp 𝐴 vd;f 
      𝐴 = {(𝐻𝐻𝐻) } 
   𝑛(𝐴) = 1    

  midj;Jk; jiyahf fpilg;gjw;fhd epfo;jfT 𝑃(𝐴) =
𝑛(𝐴)

𝑛(𝑆)
=

1

8
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(ii)   Fiwe;jJ xU G+ fpilf;Fk; epfo;r;rp 𝐵 vd;f 
      𝐵 = {(𝐻𝐻𝑇), (𝐻𝑇𝐻), (𝐻𝑇𝑇), (𝑇𝐻𝐻), (𝑇𝐻𝑇), (𝑇𝑇𝐻), (𝑇𝑇𝑇) } 
   𝑛(𝐵)  = 7    

  Fiwe;jJ xU G+ fpilg;gjw;fhd epfo;jfT 𝑃(𝐵) =
𝑛(𝐵)

𝑛(𝑆)
=

7

8
 

 
(iii)   mjpfgl;rk; xU jiy fpilf;Fk; epfo;r;rp 𝐶 vd;f 
      𝐶 = {(𝐻𝑇𝑇), (𝑇𝐻𝑇), (𝑇𝑇𝐻), (𝑇𝑇𝑇)  } 
   𝑛(𝐶) = 4    

     mjpfgl;rk; xU jiy fpilg;gjw;fhd epfo;jfT 𝑃(𝐶) =
𝑛(𝐶)

𝑛(𝑆)
=

4

8
=

1

2
 

 
(iv)   mjpfgl;rk; ,uz;L G+f;fs; fpilf;Fk; epfo;r;rp 𝐷 vd;f 
      𝐷 = {(𝐻𝐻𝐻), (𝐻𝐻𝑇), (𝐻𝑇𝐻), (𝐻𝑇𝑇), (𝑇𝐻𝐻), (𝑇𝐻𝑇), (𝑇𝑇𝐻), } 
   𝑛(𝐷) = 7   

     mjpfgl;rk; ,uz;L G+f;fs; fpilg;gjw;fhd epfo;jfT 𝑃(𝐷) =
𝑛(𝐷)

𝑛(𝑆)
=

7

8
 

 
9 $Wntsp 𝑆 = { (1,1), (1,1), (1,2), (1,2), (1,3), (1,3) 

                             (2,1), (2,1), (2,2), (2,2), (2,3), (2,3) 
            (3,1), (3,1), (3,2), (3,2), (3,3), (3,3) 
                             (4,1), (4,1), (4,2), (4,2), (4,3), (4,3) 
                             (5,1), (5,1), (5,2), (5,2), (5,3), (5,3) 
                              (6,1) , (6,1), (6,2), (6,2), (6,3), (6,3)  } 
          𝑛(𝑆) = 36 
 
(i)   Kf kjpg;Gfspd; $Ljy;; 2 Mf  fpilf;Fk; epfo;r;rp 𝐴 vd;f 
       𝐴 = {(1,1), (1,1) } 
    𝑛(𝐴)  = 2  
    Kf kjpg;Gfspd; $Ljy;; 2 Mf fpilg;gjw;fhd 

                                epfo;jfT 𝑃(𝐴) =
𝑛(𝐴)

𝑛(𝑆)
=

2

36
=

1

18
 

                                     
(ii)   Kf kjpg;Gfspd; $Ljy;; 3 Mf  fpilf;Fk; epfo;r;rp 𝐵 vd;f 
       𝐵 = {(1,2), (1,2), (2,1), (2,1) } 
    𝑛(𝐵)  = 4  
    Kf kjpg;Gfspd; $Ljy;; 3Mf fpilg;gjw;fhd 

                                epfo;jfT    𝑃(𝐵) =
𝑛(𝐵)

𝑛(𝑆)
=

4

36
=

1

9
 

                                                                                              
 (iii)   Kf kjpg;Gfspd; $Ljy;; 4 Mf  fpilf;Fk; epfo;r;rp 𝐶 vd;f 
       𝐶 = {(1,3), (1,3), (2,2), (2,2), (3,1), (3,1)} 
    𝑛(𝐶)  = 6   
    Kf kjpg;Gfspd; $Ljy;; 4 Mf fpilg;gjw;fhd  

                                 epfo;jfT    𝑃(𝐶) =
𝑛(𝐶)

𝑛(𝑆)
=

6

36
=

1

6
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 (iv)   Kf kjpg;Gfspd; $Ljy;; 5 Mf  fpilf;Fk; epfo;r;rp 𝐷 vd;f 
       𝐷 = {(2,3), (2,3), (3,2), (3,2), (4,1), (4,1)} 
    𝑛(𝐷)  = 6   
    Kf kjpg;Gfspd; $Ljy;; 5 Mf fpilg;gjw;fhd 

                                 epfo;jfT 𝑃(𝐷) =
𝑛(𝐷)

𝑛(𝑆)
=

6

36
=

1

6
                                            

(v)   Kf kjpg;Gfspd; $Ljy;; 6 Mf  fpilf;Fk; epfo;r;rp 𝐸 vd;f 
       𝐸 = {(3,3), (3,3), (4,2), (4,2), (5,1), (5,1), } 
    𝑛(𝐸)  = 6   
    Kf kjpg;Gfspd; $Ljy;; 6 Mf fpilg;gjw;fhd 

                                 epfo;jfT 𝑃(𝐸) =
𝑛(𝐸)

𝑛(𝑆)
=

6

36
=

1

6
                                               

 
(vi)   Kf kjpg;Gfspd; $Ljy;; 7 Mf  fpilf;Fk; epfo;r;rp 𝐹 vd;f 
       𝐹 = {(4,3), (4,3), (5,2), (5,2), (6,1), (6,1)} 
    𝑛(𝐹)  = 6   
    Kf kjpg;Gfspd; $Ljy;; 7 Mf fpilg;gjw;fhd  

                                 epfo;jfT 𝑃(𝐹) =
𝑛(𝐸)

𝑛(𝑆)
=

6

36
=

1

6
 

 
(vii)   Kf kjpg;Gfspd; $Ljy;; 8 Mf  fpilf;Fk; epfo;r;rp 𝐺 vd;f 
       𝐺 = {(5,3), (5,3), (6,2), (6,2)} 
    𝑛(𝐺)  = 4   
    Kf kjpg;Gfspd; $Ljy;; 8 Mf fpilg;gjw;fhd  

                                  epfo;jfT 𝑃(𝐺) =
𝑛(𝐺)

𝑛(𝑆)
=

4

36
=

1

9
 

                                                 
(viii)   Kf kjpg;Gfspd; $Ljy;; 9 Mf  fpilf;Fk; epfo;r;rp 𝐹 vd;f 
       𝐹 = { (6,3), (6,3) } 
    𝑛(𝐹)  = 2   
   Kf kjpg;Gfspd; $Ljy;; 9 Mf fpilg;gjw;fhd  

                                 epfo;jfT 𝑃(𝐹) =
𝑛(𝐸)

𝑛(𝑆)
=

2

36
=

1

18
 

10 $Wntsp 𝑆 = {  5𝑅 , 6𝑊 , 7𝐺 , 8𝐵 }     𝑛(𝑆) = 26 
 
(i)   nts;isepw ge;Jfshf  fpilf;Fk; epfo;r;rp 𝐴 vd;f 
           𝑛(𝐴)  = 6   
    nts;isepw ge;Jfshf  fpilg;gjw;fhd 

                            epfo;jfT 𝑃(𝐴) =
𝑛(𝐴)

𝑛(𝑆)
=

6

26
=

3

13
                                                  

 
(ii)   fUg;G my;yJ rptg;G ge;Jfshf  fpilf;Fk; epfo;r;rp 𝐵 vd;f 
           𝑛(𝐵)  = 13   
    fUg;G my;yJ rptg;G ge;Jfshf  fpilg;gjw;fhd  

                                   epfo;jfT 𝑃(𝐵) =
𝑛(𝐵)

𝑛(𝑆)
=

13

26
=

1

2
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(iii)   nts;isahf ,y;yhky; ,Uf;Fk;  epfo;r;rp 𝐶 vd;f 
           𝑛(𝐶)  = 20   
    nts;isahf ,y;yhky; ,Uf;f  

                     epfo;jfT 𝑃(𝐶) =
𝑛(𝐶)

𝑛(𝑆)
=

20

26
=

10

13
 

 
(iv)   nts;isahfTk; fUg;ghfTk; ,y;yhky; ,Uf;Fk;  epfo;r;rp 𝐷 vd;f 
           𝑛(𝐷)  = 12   
    nts;isahfTk; fUg;ghfTk; ,y;yhky; ,Uf;f  

                                 epfo;jfT 𝑃(𝐷) =
𝑛(𝐷)

𝑛(𝑆)
=

12

26
=

6

13
 

11 Fiwghby;yhj tpsf;Ffspd; vz;zpf;if = 20 
FiwghLila tpsf;Ffspd; vz;zpf;if = 𝑥 vd;f 
                   ∴  𝑛(𝑆) = 20 + 𝑥 
 
FiwghLilajhf fpilf;Fk; epfo;r;rp 𝐴 vd;f  ∴ 𝑛(𝐴)  = 𝑥  
  
FiwghLilajhf fpilg;gjw;fhd 

                   epfo;jfT 𝑃(𝐴) =
𝑛(𝐴)

𝑛(𝑆)
 =

𝑥

20+𝑥
=

3

8
 (nfhLf;fg;gl;Ls;sJ) 

 
                                        8𝑥 = 3 × (20 + 𝑥) 
                                        8𝑥 = 60 + 3𝑥                     
                                    8𝑥 − 3𝑥 = 60 
                                        5𝑥 = 60 

                                         𝑥 =
60

5
= 12 

 FiwghLila tpsf;Ffspd; vz;zpf;if = 12             
12 nfhLf;fg;gl;Ls;sgb 𝑛(𝑆) = 52 − 2 − 2 − 2 = 46 

 
(i) f;stuhf fpilf;Fk; epfo;r;rp 𝐴 vd;f 
           𝑛(𝐴)  = 13   

f;stuhf fpilg;gjw;fhd epfo;jfT 𝑃(𝐴) =
𝑛(𝐴)

𝑛(𝑆)
 =

13

46
                               

 
(ii) rptg;G ,uhzpahf fpilf;Fk; epfo;r;rp 𝐵 vd;f 
           𝑛(𝐵)  = 0   

rptg;G ,uhzp fpilg;gjw;fhd epfo;jfT 𝑃(𝐵) =
𝑛(𝐵)

𝑛(𝑆)
 =

0

0
= 0 

                                       
(iii) fUg;G ,uhrhthf fpilf;Fk; epfo;r;rp 𝐶 vd;f 
           𝑛(𝐶)  = 1   

fUg;G ,uhrhthf fpilg;gjw;fhd epfo;jfT 𝑃(𝐶) =
𝑛(𝐶)

𝑛(𝑆)
 =

1

46
 

13 nrt;tfj;jpd; gug;gsT  = eP × m   r.m  
                   = 4 × 3 = 12  r.m 
            ∴  𝑛(𝑆) = 12 
tl;lj;jpd;; gug;gsT  = 𝜋𝑟2 r.m  
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                = 𝜋 × 1 × 1 = 𝜋  r.m 
ntw;wp ngWk; epfo;r;rp 𝐴 vd;f 
                  ∴   𝑛(𝐴) = 𝜋 

ntw;wp ngWtjw;fhd epfo;jfT 𝑃(𝐴) =
𝑛(𝐴)

𝑛(𝑆)
 =

𝜋

12
 

                      

                         𝑃(𝐴) =
3.14

12
=

314

1200
=

157

600
   

14 xU Fwpg;gpl;l thuj;jpy; xU Kiw ,UtUk; rktha;g;G Kiwapy; mq;fhbf;F 
nry;fpd;wdh; vdpy;  
   𝑆 = { jp>nr>G>tp>nt>r } 
 𝑛(𝑆) = 6 
 
(i) ,UtUk; xNu ehspy; nry;Yk;; epfo;r;rp 𝐴 vd;f 
           𝑛(𝐴)  = 1   

,UtUk; xNu ehspy; nry;tjw;fhd epfo;jfT 𝑃(𝐴) =
𝑛(𝐴)

𝑛(𝑆)
 =

1

6
                               

 
(ii) ,UtUk; ntt;NtW ehspy; nry;Yk;; epfo;r;rp 𝐵 vd;f  
           𝑛(𝐵)  = 5   

,UtUk; ntt;NtW ehspy; nry;tjw;fhd epfo;jfT 𝑃(𝐵) =
𝑛(𝐵)

𝑛(𝑆)
 =

5

6
 

                               
(iii) ,UtUk; mLj;jLj;j ehspy; nry;Yk;; epfo;r;rp 𝐶 vd;f  
        𝐶 = { (jp>nr) (nr>G) (G>tp) (tp>nt) (nt>r) } 
     𝑛(𝐶)  = 5   

,UtUk; mLj;jLj;j ehspy; nry;tjw;fhd epfo;jfT 𝑃(𝐶) =
𝑛(𝐶)

𝑛(𝑆)
 =

5

6
 

15 $Wntsp 𝑆 = { (𝐻𝐻𝐻), (𝐻𝐻𝑇), (𝐻𝑇𝐻), (𝐻𝑇𝑇), (𝑇𝐻𝐻), (𝑇𝐻𝑇), (𝑇𝑇𝐻), (𝑇𝑇𝑇) }     
             𝑛(𝑆) = 8 
 
 (i)   %d;W; jiyfs; tpOe;J EioTf;fl;lzk; ,Uklq;fhf fpilf;Fk;    
 epfo;r;rp 𝐴 vd;f 
      𝐴 = {(𝐻𝐻𝐻) }     𝑛(𝐴) = 1       

  ∴ EioTf;fl;lzk; ,Uklq;fhf fpilg;gjw;fhd epfo;jfT 𝑃(𝐴) =
𝑛(𝐴)

𝑛(𝑆)
=

1

8
 

 
(ii)   xd;W my;yJ ,uz;L; jiyfs; tpOe;J EioTf;fl;lzk; jpUk;gf;fpilf;Fk;    
 epfo;r;rp 𝐵 vd;f 
      𝐵 = {(𝐻𝑇𝑇), (𝑇𝐻𝑇), (𝐻𝐻𝑇), (𝐻𝑇𝐻), (𝑇𝐻𝐻), (𝑇𝑇𝐻) } 
   𝑛(𝐴) = 6      

  ∴ EioTf;fl;lzk; jpUk;gf;fpilg;gjw;fhd epfo;jfT 𝑃(𝐵) =
𝑛(𝐵)

𝑛(𝑆)
=

6

8
=

3

4
 

 
(iii)   xU jiy$l tpohky; ve;jf;fl;lzKk; jpUk;gf;fpilf;fhky; ,Uf;Fk;; 
 epfo;r;rp 𝐶 vd;f 
      𝐶 = {(𝑇𝑇𝑇) }          𝑛(𝐶) = 1     
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  EioTf;fl;lzj;ij ,og;gjw;;fhd epfo;jfT 𝑃(𝐶) =
𝑛(𝐶)

𝑛(𝑆)
=

1

8
   

 
   

 STD-10                                                LN-8                                                             EX-8.4 
1 epfo;jfT $l;ly; Njw;wk; 

   𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵) 
 

                       
1

3
=

2

3
+

2

5
− 𝑃(𝐴 ∩ 𝐵) 

 

       𝑃(𝐴 ∩ 𝐵) =
2

3
+

2

5
−  

1

3
 

 

                         = 
2×5+2×3−1×5

15
=

10+6−5

15
 

      𝑃(𝐴 ∩ 𝐵) =
11

15
 

 
2 (𝑖) 𝑃(𝐴 ,y;iy ) = 𝑃(𝐴 ) = 1 −  𝑃(𝐴) 

                = 1 −  0.42 
                =  0.58 
 
(𝑖𝑖) 𝑃(𝐵 ,y;iy ) = 𝑃(𝐵 ) = 1 −  𝑃(𝐵) 
                = 1 −  0.48 
                =  0.52 
 
(𝑖𝑖) 𝑃(𝐴 my;yJ 𝐵) = 𝑃(𝐴 ∪ 𝐵) 
                 = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵) 
                 = 0.42 + 0.48 − 0.16 = 0.90 − 0.16 
                 = 0.74 

3   𝑃(𝐴 ,y;iy ) = 0.45 
 𝑃(𝐴 ∪ 𝐵) = 0.65 
 𝑃(𝐵) = ? 
 
  𝑃(𝐴 ,y;iy ) = 𝑃(𝐴 ) 
        0.45  = 1 −  𝑃(𝐴) 
        𝑃(𝐴)  = 1 − 0.45 
        𝑃(𝐴)  = 0.55 
 
    𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) ( xd;iwnahd;W tpyf;Fk; epfo;r;rpfs; vd;gjhy; ) 
       0.65 = 0.55 + 𝑃(𝐵) 
  0.65 − 0.55 = 𝑃(𝐵) 
       𝑃(𝐵) = 0.10 

4  𝑃(𝐴 ∪ 𝐵) = 0.6 
 𝑃(𝐴 ∩ 𝐵) = 0.2 
 𝑃(𝐴 ) +  𝑃(𝐵 ) =? 
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               𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵) 
                          0.6 = 𝑃(𝐴) + 𝑃(𝐵) − 0.2 
               0.6 + 0.2 = 𝑃(𝐴) + 𝑃(𝐵) 
       𝑃(𝐴) + 𝑃(𝐵) = 0.8  
 
 𝑃(𝐴 ) +  𝑃(𝐵 )  = 1 −  𝑃(𝐴) + 1 −  𝑃(𝐵) 
                            = 1 + 1 −  𝑃(𝐴) −  𝑃(𝐵) 
                            = 2 − [ 𝑃(𝐴) +  𝑃(𝐵) ] 
                           = 2 − 0.8 
 𝑃(𝐴 ) +  𝑃(𝐵 ) = 1.2 

5   𝑃(𝐴) = 0.5 
  𝑃(𝐵) = 0.3 
   𝑃(𝐴 ∩ 𝐵) = 0          ( xd;iwnahd;W tpyf;Fk; epfo;r;rpfs; vd;gjhy; ) 
 
  𝐴 Ak; 𝐵 Ak; epfohky; ,Ug;gjw;fhd epfo;jfT =  𝑃(𝐴 ∩ 𝐵 ) 
                                                                                                 =  𝑃(𝐴 ∪ 𝐵       ) 
                                                                                                 = 1 −  𝑃(𝐴 ∪ 𝐵) 
                                                                                                 = 1 − [ 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵) ] 

                                                                                                 = 1 − [ 0.5 + 0.3 − 0 ] 
                                                                                                 = 1 − 0.8 
                                                                                                 = 0.2 

6  $Wntsp 𝑆 = { (1,1), (1,2), (1,3), (1,4), (1,5), (1,6) 
                               (2,1), (2,2), (2,3), (2,4), (2,5), (2,6) 
              (3,1), (3,2), (3,3), (3,4), (3,5), (3,6) 
                              (4,1), (4,2), (4,3), (4,4), (4,5), (4,6) 
                              (5,1), (5,2), (5,3), (5,4), (5,5), (5,6) 
                              (6,1) , (6,2), (6,3), (6,4), (6,5), (6,6)  } 
          𝑛(𝑆) = 36 
Kjy; gfilapd; Kfkjpg;G ,ul;ilg;gil vz; fpilf;Fk; epfo;r;rp 𝐴 vd;f  
  
 𝐴 = { (2,1), (2,2), (2,3), (2,4), (2,5), (2,6) 
             (4,1), (4,2), (4,3), (4,4), (4,5), (4,6) 
             (6,1) , (6,2), (6,3), (6,4), (6,5), (6,6) } 
 
 𝑛(𝐴) = 18 

 𝑃(𝐴) =
𝑛(𝐴)

𝑛(𝑆)
=

18

36
 

 
 Kfkjpg;Gfspd; $Ljy; 8 Mf fpilf;Fk; epfo;r;rp 𝐵 vd;f 
          𝐵 = { (2,6), (3,5), (4,4), (5,3), (6,2)  } 
   𝑛(𝐴) = 5 

 𝑃(𝐵) =
𝑛(𝐵)

𝑛(𝑆)
=

5

36
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Kjy; gfilapd; Kfkjpg;G ,ul;ilg;gil vz; kw;Wk; Kfkjpg;Gfspd; $Ljy; 8 
Mf fpilf;Fk; epfo;r;rp (𝐴 ∩ 𝐵)  

              𝐴 ∩ 𝐵 = { (2,6), (4,4), (6,2) } 
     𝑛(𝐴 ∩ 𝐵) = 3 
 

    𝑃(𝐴 ∩ 𝐵) =
𝑛(𝐴∩𝐵)

𝑛(𝑆)
=

3

36
 

 

 𝑃(𝐴) =
18

36
     ,   𝑃(𝐵) =

5

36
    ,            𝑃(𝐴 ∩ 𝐵) =

3

36
 

 
Kjy; gfilapd; Kfkjpg;G ,ul;ilg;gil vz; my;yJ Kfkjpg;Gfspd; $Ljy; 8 
Mf fpilg;gjw;fhd epfo;jfT     𝑃(𝐴 ∪ 𝐵) 
  
∴    𝑃(𝐴 ∪ 𝐵)  = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵) 
 

                          =
18

36
+

5

36
−

3

36
 

 

                         =
18+5−3

36
=

20

36
 

 

    𝑃(𝐴 ∪ 𝐵)   =
5

9
 

 

7           𝑛(𝑆) = 52 
rptg;G ,uhrhthf fpilf;Fk; epfo;r;rp 𝐴 vd;f   
  𝑛(𝐴) = 2 

 𝑃(𝐴) =
𝑛(𝐴)

𝑛(𝑆)
=

2

52
   

    
fUg;G ,uhzpahf fpilf;Fk; epfo;r;rp 𝐵 vd;f   
  𝑛(𝐵) = 2 

 𝑃(𝐵) =
𝑛(𝐴)

𝑛(𝑆)
=

2

52
 

 
rptg;G ,uhrhthf my;yJ fUg;G ,uhzpahf fpilg;gjw;fhd epfo;jfT   
 𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵)         ( xd;iwnahd;W tpyf;Fk; epfo;r;rpfs; vd;gjhy; ) 
 

                    =
2

52
+

2

52
=

4

52
=

1

13
 

 

 𝑃(𝐴 ∪ 𝐵) =
1

13
 

8       $Wntsp 𝑆 = { 3,5,7,9, …        35,37  } 
    𝑛(𝑆) = 18 
7 d; klq;fhf fpilf;Fk; epfo;r;rp 𝐴 vd;f  
   𝐴 = { 7,21,35 } 
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  𝑛(𝐴) = 3 

  𝑃(𝐴) =
𝑛(𝐴)

𝑛(𝑆)
=

3

18
   

    
gfh vz;zhf fpilf;Fk; epfo;r;rp 𝐵 vd;f   
 𝐵 = { 3,5,7,11,13,17,19,23,29,31,37 } 
  𝑛(𝐵) = 11 

 𝑃(𝐵) =
𝑛(𝐵)

𝑛(𝑆)
=

11

18
 

7 d; klq;fhf kw;Wk; gfh vz;zhf fpilf;Fk; epfo;r;rp (𝐴 ∩ 𝐵)  

              𝐴 ∩ 𝐵 = { 7  } 
     𝑛(𝐴 ∩ 𝐵) = 1 
 

   𝑃(𝐴 ∩ 𝐵) =
𝑛(𝐴∩𝐵)

𝑛(𝑆)
=

1

18
 

 

 𝑃(𝐴) =
3

18
      ,    𝑃(𝐵) =

11

18
     ,     𝑃(𝐴 ∩ 𝐵) =

1

18
 

 
7 d; klq;fhf my;yJ gfh vz;zhf fpilg;gjw;fhd epfo;jfT   
 𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵)          
 

                    =
3

18
+

11

18
−

1

18
=

3+11−1

18
 

 

 𝑃(𝐴 ∪ 𝐵) =
13

18
 

 

9 $Wntsp 𝑆 = { (𝐻𝐻𝐻), (𝐻𝐻𝑇), (𝐻𝑇𝐻), (𝐻𝑇𝑇), (𝑇𝐻𝐻), (𝑇𝐻𝑇), (𝑇𝑇𝐻), (𝑇𝑇𝑇) }     
             𝑛(𝑆) = 8 
mjpfgl;rk; ,uz;L G+f;fs; fpilf;Fk; epfo;r;rp 𝐴 vd;f 
      𝐴 = {(𝐻𝐻𝑇), (𝐻𝑇𝐻), (𝐻𝑇𝑇), (𝑇𝐻𝐻), (𝑇𝐻𝑇), (𝑇𝑇𝐻), (𝐻𝐻𝐻) } 
   𝑛(𝐴) = 7      

   𝑃(𝐴) =
𝑛(𝐴)

𝑛(𝑆)
=

7

8
 

 
Fiwe;jgl;rk; ,uz;L jiyfs; fpilf;Fk; epfo;r;rp 𝐵 vd;f 
      𝐵 = {(𝐻𝐻𝐻), (𝐻𝐻𝑇), (𝐻𝑇𝐻), , (𝑇𝐻𝐻)   } 
   𝑛(𝐵) = 4 

        𝑃(𝐵) =
𝑛(𝐵)

𝑛(𝑆)
=

4

8
 

 
mjpfgl;rk; ,uz;L G+f;fs; kw;Wk; Fiwe;jgl;rk; ,uz;L jiyfs; fpilf;Fk; 
epfo;r;rp 𝐴 ∩ 𝐵 vd;f 
     𝐴 ∩ 𝐵  = {(𝐻𝐻𝐻), (𝐻𝐻𝑇), (𝐻𝑇𝐻), , (𝑇𝐻𝐻) } 
   𝑛(𝐴 ∩ 𝐵 ) = 4    
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   𝑃(𝐴 ∩ 𝐵 ) =
𝑛(𝐴∩𝐵 )

𝑛(𝑆)
=

4

8
 

 

 𝑃(𝐴) =
7

8
       ,      𝑃(𝐵) =

4

8
    ,    𝑃(𝐴 ∩ 𝐵 ) =

4

8
  

 
mjpfgl;rk; ,uz;L G+f;fs; my;yJ; Fiwe;jgl;rk; ,uz;L jiyfs; 
            fpilg;gjw;fhd epfo;jfT 𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵)          
 

                                                                                                    =
7

8
+

4

8
−

4

8
=

7+4−4

18
 

 

                                                                                  𝑃(𝐴 ∪ 𝐵) =
7

8
 

10 kpd; xg;ge;jk; fpilf;Fk; epfo;r;rp 𝐴 vdpy; 𝑃(𝐴) =
3

5
  

Foha; gjpf;Fk; xg;ge;jk; fpilf;fhky; ,Uf;Fk;  epfo;r;rp 𝐵  vdNt  𝑃(𝐵 ) =
5

8
 

 
∴ Foha; gjpf;Fk; xg;ge;jk; fpilf;Fk; epfo;r;rpapd; epfo;jfT 𝑃(𝐵) = 1 − 𝑃(𝐵 ) 
 

                                                    = 1 −
5

8
=

8−5

8
 

 

                                                𝑃(𝐵) =
3

8
 

 

VjhtJ xU xg;ge;jk; fpilf;Fk; epfo;r;rp 𝐴 ∪ 𝐵 vdpy;  𝑃(𝐴 ∪ 𝐵) =
5

7
 

 
,uz;L xg;ge;jq;fSk; fpilf;Fk; epfo;r;rp 𝐴 ∩ 𝐵   
                                                                          ∴     𝑃(𝐴 ∩ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) −  𝑃(𝐴 ∪ 𝐵)              

                                𝑃(𝐴 ∩ 𝐵) =
3

5
+

3

8
−  

5

7
 

 

                                       =
3×7×8+3×5×7−5×5×8

5×8×7
 

 

                                       =
168+105−200

280
=

273−200

280
 

 
,uz;L xg;ge;jq;fSk; fpilg;gjw;fhd  

                       epfo;jfT 𝑃(𝐴 ∩ 𝐵) =
73

280
 

11  𝑛(𝑆) = 8000 
ngz;zhf ,Uf;Fk; epfo;r;rp 𝐴 vdpy; 𝑛(𝐴) = 3000 

                             𝑃(𝐴)   =
3000

8000
        

  
50 tajpw;F Nkw;gl;lth;fshf  ,Uf;Fk; epfo;r;rp 𝐵 vdpy; 𝑛(𝐵) = 1300 

                                             𝑃(𝐵)  =
1300

8000
     

 
50 tajpw;F Nkw;gl;l ngz;zhf ,Uf;Fk; epfo;r;rp 𝐴 ∩ 𝐵 vdpy;  
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                                      𝑛(𝐴 ∩ 𝐵 ) =
30

100
× 3000 = 900  

 

                                       𝑃(𝐴 ∩ 𝐵 ) =
900

8000
  

 
xU egh; ngz;zhf my;yJ 50 tajpw;F Nkw;gl;ltuhf  
          ,Ug;gjw;fhd epfo;jfT 𝑃(𝐴 ∪ 𝐵) =  𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵) 
 

                                    =
3000

8000
+

1300

8000
−

900

8000
 

 

                                    =
3000+1300−900

8000
=

4300−900

8000
 =

3400

8000
 

 

                             𝑃(𝐴 ∪ 𝐵) =
17

40
            

 
12 $Wntsp 𝑆 = { (𝐻𝐻𝐻), (𝐻𝐻𝑇), (𝐻𝑇𝐻), (𝐻𝑇𝑇), (𝑇𝐻𝐻), (𝑇𝐻𝑇), (𝑇𝑇𝐻), (𝑇𝑇𝑇) }     

             𝑛(𝑆) = 8 
 
rhpahf ,uz;L jiyfs; fpilf;Fk; epfo;r;rp 𝐴 vd;f 
      𝐴 = {(𝐻𝐻𝑇), (𝐻𝑇𝐻), (𝑇𝐻𝐻)   } 
   𝑛(𝐴) = 3 

        𝑃(𝐴) =
𝑛(𝐴)

𝑛(𝑆)
=

3

8
 

 
Fiwe;jgl;rk; xU G+ fpilf;Fk; epfo;r;rp 𝐵 vd;f 
      𝐵 = {(𝐻𝐻𝑇), (𝐻𝑇𝐻), (𝐻𝑇𝑇), (𝑇𝐻𝐻), (𝑇𝐻𝑇), (𝑇𝑇𝐻), (𝑇𝑇𝑇) } 
   𝑛(𝐵) = 7      

   𝑃(𝐵) =
𝑛(𝐵)

𝑛(𝑆)
=

7

8
 

 
mLj;jLj;J ,uz;L jiyfs; fpilf;Fk; epfo;r;rp 𝐶 vd;f 
      𝐶 = {, (𝐻𝐻𝑇), (𝑇𝐻𝐻), (𝐻𝐻𝐻)   } 
   𝑛(𝐶) = 3 

        𝑃(𝐶) =
𝑛(𝐶)

𝑛(𝑆)
=

3

8
 

 
 ∴  𝐴 ∩ 𝐵 =   { (𝐻𝐻𝑇), (𝐻𝑇𝐻), (𝑇𝐻𝐻)   }  
   𝑛(𝐴 ∩ 𝐵) = 3 

        𝑃(𝐴 ∩ 𝐵) =
𝑛(𝐴∩𝐵)

𝑛(𝑆)
=

3

8
 

 
∴  𝐵 ∩ 𝐶 =   { (𝐻𝐻𝑇), (𝑇𝐻𝐻)   }  
   𝑛(𝐵 ∩ 𝐶) = 2 

        𝑃(𝐵 ∩ 𝐶) =
𝑛(𝐵∩𝐶)

𝑛(𝑆)
=

2

8
 

 
∴  𝐶 ∩ 𝐴 =   { (𝐻𝐻𝑇), (𝑇𝐻𝐻)   }  
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   𝑛(𝐶 ∩ 𝐴) = 2 

        𝑃(𝐶 ∩ 𝐴) =
𝑛(𝐶∩𝐴)

𝑛(𝑆)
=

2

8
 

 ∴ 𝐴 ∩ 𝐵 ∩ 𝐶 = {  (𝐻𝐻𝑇), (𝑇𝐻𝐻)  }  
    𝑛(𝐴 ∩ 𝐵 ∩ 𝐶) = 2 

    𝑃(𝐴 ∩ 𝐵 ∩ 𝐶) =
𝑛(𝐴∩𝐵∩𝐶)

𝑛(𝑆)
=

2

8
 

 
rhpahf ,uz;L jiyfs; my;yJ Fiwe;jgl;rk; xU G+ my;yJ mLj;jLj;J 
,uz;L jiyfs; fpilf;f epfo;jfT 
 
 𝑃(𝐴 ∪ 𝐵 ∪ 𝐶) =  𝑃(𝐴) + 𝑃(𝐵) + 𝑃(𝐶) − 𝑃(𝐴 ∩ 𝐵) − 𝑃(𝐵 ∩ 𝐶) − 𝑃(𝐶 ∩ 𝐴) + 𝑃(𝐴 ∩ 𝐵 ∩ 𝐶) 
 

            =
3

8
+

7

8
+

3

8
−

3

8
−

2

8
−

2

8
+

2

8
 

 

            =
3+7+3−3−2−2+2

8
=

8

8
 

              
 𝑃(𝐴 ∪ 𝐵 ∪ 𝐶) = 1 

13  𝐴, 𝐵, 𝐶 vd;w epfo;r;rpfspd;  
 𝑃(𝐵) = 2 × 𝑃(𝐴) 
 𝑃(𝐶) = 3 × 𝑃(𝐴) vdpy; 
 

𝑃(𝐴 ∪ 𝐵 ∪ 𝐶) =  𝑃(𝐴) + 𝑃(𝐵) + 𝑃(𝐶) − 𝑃(𝐴 ∩ 𝐵) − 𝑃(𝐵 ∩ 𝐶) − 𝑃(𝐶 ∩ 𝐴) + 𝑃(𝐴 ∩ 𝐵 ∩ 𝐶) 
 

         
9

10
=  𝑃(𝐴) + 2 𝑃(𝐴) + 3 𝑃(𝐴) −

1

6
−

1

4
−

1

8
+

1

15
 

 

         
9

10
=  6 𝑃(𝐴) − .

1

6
+

1

4
+

1

8
/ +

1

15
 

 

     6 𝑃(𝐴) =
9

10
+ .

1

6
+

1

4
+

1

8
/ −

1

15
 

 

     6 𝑃(𝐴) =
9

10
+

1

6
+

1

4
+

1

8
−

1

15
 

 

           =
108+20+30+15−8

120
 

           =
165

120
 

 

     𝑃(𝐴)   =
165

120×6
=

165

720
=

11×15

48×15
 

 

      𝑃(𝐴) =
11

48
 

 

   ∴ 𝑃(𝐵) = 2 ×
11

48
=

11

24
 

 

   ∴ 𝑃(𝐶) = 3 ×
11

48
=

11

16
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 𝑃(𝐴) =
11

48
  >  𝑃(𝐵) =

11

24
 >  𝑃(𝐶) =

11

16
 

 
14              𝑛(𝑆) = 35 

khzth;fSf;Fk; khztpfSf;Fk; cs;s tpfpjk; 4 ∶ 3  
nkhj;j gFjpfs; 4 + 3 = 7 

khzth;fspd; vz;zpf;if =
4

7
× 35 = 4 × 5 = 20 

 khztpfspd; vz;zpf;if =
3

7
× 35 = 3 × 5 = 15 

 ∴ 1 Kjy; 20 tiu khzth;fs; kw;Wk; 21 Kjy; 35 tiu khztpfs;  
 
thpir vz; gfh vz; nfhz;l khztuhf ,Uf;Fk; epfo;r;rp 𝐴  
    𝐴 = { 2,3,5,7,11,13,17,19 }      𝑛(𝐴) = 8  

 𝑃(𝐴) =
𝑛(𝐴)

𝑛(𝑆)
=

8

35
 

;thpir vz; gF vz; nfhz;l khztpahf ,Uf;Fk; epfo;r;rp 𝐵 
    𝐵 = { 21,22,24,25,26,27,28,30,32,33,34,35 }       𝑛(𝐵)  = 12 

 𝑃(𝐵)  =
𝑛(𝐵)

𝑛(𝑆)
=

12

35
 

thpir vz; ,ul;il vz;zhf nfhz;ltuhf ,Uf;Fk; epfo;r;rp 𝐶 vd;f 
    𝐶 = { 2,4,6,8,10,12,14,16,18,20,22,24,26,28,30,32,34 } 
 𝑛(𝐶)  = 17 

 𝑃(𝐶)  =
𝑛(𝐶)

𝑛(𝑆)
=

17

35
 

 
∴  𝐴 ∩ 𝐵 =   {    }  
   𝑛(𝐴 ∩ 𝐵) = 0 
        𝑃(𝐴 ∩ 𝐵) = 0 
 
∴  𝐵 ∩ 𝐶 =   { 22,24,26,28,30,32,34   }  
   𝑛(𝐵 ∩ 𝐶) = 7 

        𝑃(𝐵 ∩ 𝐶) =
𝑛(𝐵∩𝐶)

𝑛(𝑆)
=

7

35
 

 
∴  𝐶 ∩ 𝐴 =   { 2   }  
   𝑛(𝐶 ∩ 𝐴) = 1 

        𝑃(𝐶 ∩ 𝐴) =
𝑛(𝐶∩𝐴)

𝑛(𝑆)
=

1

35
 

 ∴ 𝐴 ∩ 𝐵 ∩ 𝐶 = {    }  
    𝑛(𝐴 ∩ 𝐵 ∩ 𝐶) = 0 
    𝑃(𝐴 ∩ 𝐵 ∩ 𝐶) = 0 
 

𝑃(𝐴 ∪ 𝐵 ∪ 𝐶) =  𝑃(𝐴) + 𝑃(𝐵) + 𝑃(𝐶) − 𝑃(𝐴 ∩ 𝐵) − 𝑃(𝐵 ∩ 𝐶) − 𝑃(𝐶 ∩ 𝐴) + 𝑃(𝐴 ∩ 𝐵 ∩ 𝐶) 
 

  𝑃(𝐴 ∪ 𝐵 ∪ 𝐶)  =  
8

35
+

12

35
+

17

35
− 0 −

7

35
−

1

35
+ 0 

 

 ∴ 𝑃(𝐴 ∪ 𝐵 ∪ 𝐶) =  
8+12+17−7−1

35
=  

37−8

35
=  

29

35
 


