
exRMvwYwZK ivwk 1 

 

gƒj eBGqi AwZwiÚ Ask 

w«¼Zxq AaÅvq: exRMvwYwZK ivwk 

 
cix¶vq Kgb †c‡Z AviI cÖkœ I mgvavb 

 
cÉk²1  PjK x ‣i wZbwU eüc`x P(x) = 18x3 + 15x2  x + k, 

N(x) = x2  4x  7  ‣es D(x) = x3  x2  10x  8          [b.cÉ.Xv.ˆev.] 

K. D(x) •K Drcv`GK weGkÏlY KGiv| 2 
L. P(x) ‣i ‣KwU Drcv`K (3x + 2) nGj, k ‣i gvb wbYÆq KGiv| 4 

M. N(x)

D(x)
 •K AvswkK f™²vsGk cÉKvk KGiv| 4 

1 bs cÉGk²i mgvavb 
K  x = –1 emvGj D(–1) = 0 nq|  
 AZ‣e (x + 1), D(x) ‣i ‣KwU Drcv`K| 

  D(x) = x3  x2  10x  8 

  = x3 + x2  2x2  2x  8x  8 

  = x2(x + 1)  2x(x + 1)  8(x + 1) 

  = (x + 1) (x2 – 2x – 8) 

  = (x + 1) (x2  4x + 2x  8) 

  = (x + 1) {x(x  4) + 2(x  4)} 

  = (x + 1) (x + 2) (x  4) (Ans.) 
L  •`Iqv AvGQ, P(x) = 18x3 + 15x2  x + k 

 •hGnZy (3x + 2) ev, 3( )x + 
2

3
 ev, 3









x  ( ) 
2

3
 , P(x) ‣i 

‣KwU Drcv`K; •mGnZy Drcv`K DccvG`Åi wecixZ Dccv`Å 

AbymvGi, P ( ) 
2

3
 = 0 

 ‣LvGb, P ( ) 
2

3
 = 18( ) 

2

3

3

 + 15( ) 
2

3

2

 ( ) 
2

3
 + k 

  =  18.
8

27
 + 15.

4

9
 + 

2

3
 + k 

  =  
16

3
 + 

20

3
 + 

2

3
 + k 

  = 
 16 + 20 + 2 + 3k

3
 = 

6 + 3k

3
 

 kZÆvbymvGi, P( ) 
2

3
 = 0 

 ev, 6 + 3k

3
 = 0  ev, 6 + 3k = 0 

  k =  2 (Ans.) 

M  •`Iqv AvGQ, N(x) = x2 – 4x – 7 

 ‚K‛ •^GK cvB, 
 D(x) = (x + 1) (x + 2) (x  4) 

  
N(x)

D(x)
 = 

x2  4x  7

(x + 1) (x + 2) (x  4)
 

  
x2  4x  7

(x + 1) (x + 2) (x  4)
 ‣KwU cÉK‡Z f™²vsk| 

 gGb Kwi, x2  4x  7

(x + 1) (x + 2) (x  4)
  

A

x + 1
 + 

B

x + 2
 + 

C

x  4
 .... (i) 

(i) ‣i Dfq cÞGK (x + 1) (x + 2) (x  4) «¼viv àY KGi cvB, 
x2  4x  7  A(x + 2) (x  4) + B(x + 1) (x  4) + C(x + 1) (x + 2)  

........... (ii) 

 (ii) ‣i Dfq cÞ x ‣i mKj gvGbi RbÅ mZÅ| 

 (ii) ‣i Dfq cGÞ x =  1 ewmGq cvB, 
 1 + 4  7 = A(1 + 2) (1  4) 

   2 = A(5)  A = 
2

5
 

 (ii) ‣i Dfq cGÞ x =  2 ewmGq cvB, 
 4 + 8  7 = B(2 + 1) (2  4) 

  5 = B(1) (6)  B = 
5

6
 

 (ii) ‣i Dfq cGÞ x = 4 ewmGq cvB, 
 16  16  7 = C(4 + 1) (4 + 2) 

   7 = C(5) (6)  C =  
7

30
 

 ‣Lb A, B, C ‣i gvb (i) mgxKiGY ewmGq,  

 x2  4x  7

(x + 1) (x + 2) (x  4)
  

2

5(x + 1)
 + 

5

6(x + 2)
  

7

30(x  4)
  

 ‣wUB cÉ`î f™²vsGki AvswkK f™²vsGk cÉKvk| 

cÉk²2  wkÞK QvòG`i F(x) = x3  x2  10x  8 wjLGZ ejj 
wK ¦̄y fzj KGi Rvgvj f(x) = x3 + 2x2  1 ‣es `x`vi P(x) = x2 + 

2x  3 wjLj| [b. cÉ. Kz. ˆev.] 
K. (x) •K x + 1 «¼viv fvM KGi fvMGkl wbYÆq KGiv| 2 
L. F(x) eüc`xGK Drcv`GK weGkÏlY KGiv| 4 
M. RvgvGji •jLvGK je ‣es `x`vGii •jLvGK ni aGi ivwkGK 

AvswkK f™²vsGk cÉKvk KGiv| 4 
2 bs cÉGk²i mgvavb 

K  ‣LvGb, f(x) = x3 + 2x2  1 

     AZ‣e, x + 1 x3 + 2x2  1 

x3 + x2 

x2 + x  1 

 x2  1 

x2 + x 

 

 x  1 

x  1 

 

 0  

 x + 1 «¼viv (x) •K fvM KiGj fvMGkl 0. 
L  F(x) = x3  x2  10x  8 

eüc`xwUi gƒLÅ mnM 1 ‣es aË‚e c` 8 

aË‚e cG`i Drcv`K mgƒGni •mU = {1, 1, 2, 2, 4, 4, 8, 8} 

F(1) = 13  12  10.1  8 = 18  0 

F(1) = (1)3  (1)2  10(1)  8 

 = 1  1 + 10  8 = 0 

 {x  (1)} A Æ̂vr (x + 1),  F(x) ‣i ‣KwU Drcv`K|  
‣Lb, x3  x2  10x  8 

 = x3 + x2  2x2  2x  8x  8 

 = x2(x + 1)  2x(x + 1)  8(x + 1) 

 = (x + 1) (x2  2x  8) 

 = (x + 1) (x2  4x + 2x  8) 

 = (x + 1) (x  4) (x + 2) 

 eüc`x F(x) ‣i Drcv`K (x + 1) (x + 2) (x  4).  

M  DóxcK AbymvGi ivwkwU: x
3 + 2x2  1

x2 + 2x  3
 



2 cvGéix gvaÅwgK m†Rbkxj DœPZi MwYZ 

 

‣Lb, x
3 + 2x2 – 1

x2 + 2x  3
 = x + 

3x – 1

(x + 3) (x1)
  

 ‣LvGb, 3x – 1

(x + 3) (x1)
 ‣KwU cÉK‡Z f™²vsk| 

 awi, 3x – 1

(x + 3) (x  1)
  

A

x + 3
 + 

B

x  1
 ... ... ... (1) 

 mgxKiY (1) ‣i DfqcÞGK (x + 3) (x  1) «¼viv àY KGi cvB, 
  3x – 1  A(x  1) + B(x + 3) ... ... ... (2) 

 mgxKiY (2) ‣i DfqcÞGK x = 1 ewmGq cvB, 
  3.1 – 1 = A(1  1) + B(1 + 3) 

 ev, 3 – 1 = A  0 + B.4 

 ev, 2 = 4B 

  B = 
1

2
  

 Avevi, mgxKiY (2) ‣i DfqcÞGK x = 3 ewmGq cvB, 
  3(3) – 1 = A(3  1) + B(3 + 3) 

 ev,  9 – 1 = A( 4) + B  0 

 ev,  10 =  4A 

  A = 
5

2
  

 A I B ‣i gvb mgxKiY (1)-‣ ewmGq cvB, 

  3x – 1

(x + 3) (x1)
 = 

5

2

x + 3
 + 

1

2

x1
  

  wbGYÆq AvswkK f™²vsk, x
3 + 2x2 – 1

x2 + 2x  3
  

  = x + 

1

2

x  1
 + 

5

2

x + 3
  

  = x + 
1

2(x – 1)
 + 

5

2(x + 3)
  (Ans.) 

 

cÉk²3  x, y, z ‣i ‣KwU eüc`x nGjv: 
F(x, y, z) = x3 + y3 + z3  3xyz [b. cÉ. wm. ˆev.] 

K. F(p, q, r) wbYÆq Ki ‣es •`LvI •h, ‣wU ‣KwU PKÌKÌwgK 
cÉwZmg ivwk| 2 

L. DwócGKi AvGjvGK •`LvI •h,  

 F(a, b, c) = 
1

2
(a + b + c) {(a  b)2 + (b  c)2 + (c  a)2}. 4 

M. hw`, a = y + z  x, b = x + z  y, c = x + y  z nq ZGe 
•`LvI •h, F(a, b, c) = 4.F(x, y, z)| 4 

3 bs cÉGk²i mgvavb 
K  •`Iqv AvGQ, F(x, y, z) = x3 + y3 + z3  3xyz 

 F(p, q, r) = p3 + q3 + r3  3pqr 

 ‣Lb F(q, r, p) = q3 + r3 + p3  3qrp  

  = p3 + q3 + r3  3pqr 

 ‣es F(q, p, r) = q3 + p3 + r3  3qpr 

  = p3 + q3 + r3  3pqr 

 F(p, q, r) = F(q, r, p) = F(q, p, r) 

A^Ævr F(p, q, r) ‣KwU PKÌKÌwgK cÉwZmg ivwk| (•`LvGbv nGjv) 
L  ‘K’ nGZ cvB, F(a, b, c) = a3 + b3 + c3  3abc 

 = (a + b)3  3ab(a + b) + c3  3abc 

 = (a + b)3 + c3  3ab(a + b + c) 

 = (a + b + c) {(a + b)2  (a + b)c + c2}  3ab(a + b + c) 

 = (a + b + c) (a2 + 2ab + b2  ac  bc + c2)  3ab(a + b + c) 

 = (a + b + c) (a2 + 2ab + b2  ac  bc + c2  3ab) 

 = (a + b + c) (a2 + b2 + c2  ab  bc  ca) 

 = 
1

2
 (a + b + c) (2a2 + 2b2 + 2c2  2ab  2bc  2ca) 

 = 
1

2
 (a + b + c) (a2  2ab + b2 + b2  2bc + c2 + c2  2ca + a2)                            

 = 
1

2
 (a + b + c) {(a  b)2 + (bc)2 + (ca)2}  

 F(a, b, c) = 
1

2
 (a + b + c) {(ab)2 + (bc)2 + (ca)2} (•̀ LvGbv nGjv) 

M  ‘L’ nGZ cvB, 

 F(a, b, c) = 
1

2
 (a + b + c) {(a  b)2 + (bc)2 + (ca)2} 

 •`Iqv AvGQ, a = y + z  x, b = z + x  y, c = x + y  z 

  a + b + c = y + z  x + z + x  y + x + y  z = x + y + z 

 ‣Lb, (a  b)2 = (y + z  x  z  x + y)2 

   = (2y  2x)2 

   = {2(xy)}2 

   = 4(xy)2 

 (b  c)2 = (z + x  y  x  y + z)2 

  = (2z  2y)2 

  = {2(yz)}2 

  = 4(y  z)2 

 ‣es (c  a)2 = (x + y  z  y  z + x)2 

  = (2x  2z)2 

  = {2(zx)}2 

  = 4(zx)2 

  F(a, b, c) = 
1

2
 (a + b + c) {(a  b)2 + (bc)2 + (ca)2} 

 = 
1

2
 (x + y + z) {4(x  y)2 + 4(yz)2 + 4(zx)2} 

 = 4  
1

2
 (x + y + z) {(xy)2 + (yz)2 + (zx)2} 

 = 4(x3 + y3 + z3  3xyz) 

 = 4F(x, y, z) 

 A^Ævr, F(a, b, c) = 4F(x, y, z)  (•`LvGbv nGjv) 
 
cÉk²4  f(x) = x3  7x  6 I g(x) = 2x2 + x  a ỳBwU eüc`x|  

[b. cÉ. e. ˆev.] 

K. f(x) •K Drcv`GK weGkÏlY KGiv| 2 

L. g( )
1

2
 = 0 nGj, f(x) I g(x) eüc`x«¼Gqi mvaviY Drcv`KwU 

wbYÆq KGiv| 4 

M. g(x)

f(x)
  •K AvswkK f™²vsGk cÉKvk KGiv| 4 

4 bs cÉGk²i mgvavb 
K  •`qv AvGQ, f(x) = x3  7x  6 

  f(1) = (1)3  7(1)  6 

   =  1 + 7  6 

   = 7  7 = 0 

  x  (1) ev (x + 1), f(x) ‣i ‣KwU Drcv`K| 
 ‣Lb, x3  7x  6 = x3 + x2 – x2  x  6x  6 

   = x2(x + 1)  x(x + 1)  6(x + 1) 

   = (x + 1) (x2  x  6) 



exRMvwYwZK ivwk 3 

 

   = (x + 1) (x2  3x + 2x  6) 

   = (x + 1) {x(x  3) + 2(x  3)} 

   = (x + 1) (x  3) (x + 2) 

   = (x  3) (x + 1) (x + 2) (Ans.) 

L  ‣LvGb, g(x) = 2x2 + x  a ‣es g( )
1

2
 = 0 

  g( )
1

2
 = 2 ( )

1

2

2

 + 
1

2
  a 

 ev, 0 = 2  
1

4
  + 

1

2
  a 

 ev, 0 = 
1

2
 + 

1

2
  a 

 ev, 0 = 1  a 

  a = 1 

 AZ‣e, g(x) = 2x2 + x  1 = 2x2 + 2x  x  1 

   = 2x(x + 1)  1(x + 1) = (x + 1) (2x  1) 

 ‘K’ •^GK cvB, f(x) = (x  3) (x + 1) (x + 2) 

 AZ‣e, •`Lv hvGœQ •h, f(x) I g(x) eüc`xq«¼Gqi ‣KwU 
mvaviY Drcv`K nj (x + 1) (Ans.)  

M  g(x)

f(x)
 = 

2x2 + x  1

x3  7x  6
  = 

(x + 1) (2x  1)

(x  3) (x + 1) (x + 2)
  = 

2x  1

(x + 2) (x  3)
  •K 

AvswkK f™²vsGk cÉKvk KiGZ nGe| 

 gGb Kwi, 2x  1

(x + 2) (x  3)
   

A

x + 2
  + 

B

x  3
 ................. (i) 

 (i) •K (x + 2) (x – 3) «¼viv àY KGi cvB, 
  2x  1  A(x  3) + B(x + 2) ................. (ii) 

  hv x ‣i mKj gvGbi RbÅ mZÅ| 
 (ii) ‣i DfqcGÞ x = –2 ewmGq cvB, 
  2(2)  1 = A(2  3) + B(2 + 2) 

 ev,  4  1 = A(5) + B.0 

 ev,  5 = 5A 

  A = 1 

 Avevi (ii) ‣i DfqcGÞ x = 3 ewmGq cvB 
  2  3  1 = A(3  3) + B(3 + 2) 

 ev, 6  1 = A.0 + B  5 

 ev, 5 = 5B 

  B = 1 

  
2x  1

(x + 2) (x  3)
  = 

1

x + 2
 + 

1

x  3
  

 AZ‣e, g(x)

f(x)
  ‣i AvswkK f™²vsk nGjv 1

x + 2
  + 

1

x  3
  

 

cÉk²5  (x) = 
1

3x  1
 ‣es P(x) = x2 + x  12 Aby. 1.2 I 2 ‰i mg®¼Gq 

K. (x) «¼viv ewYÆZ dvskGbi •WvGgb wbYÆq KGiv| 2  
L.  1(1) wbYÆq KGiv| 4 
M. hw` P(x) •K 2x  a ‣es 2x  b «¼viv fvM KiGj ‣KB 

fvMGkl ^vGK ZGe •`LvI •h, a + b + 2 = 0 •hLvGb a  b.4 
5 bs cÉGk²i mgvavb 

K  cÉ̀ î dvskb, (x) = 
1

3x  1
  

 dvskbwU AmsævwqZ nGe hw` 3x  1  0 

 ev, 3x  1 + 1  0 + 1 [1 •hvM KGi] 

 ev, 3x  1   x  
1

3
  

  •Wvg, F = { } x : x   x  
1

3
 (Ans.) 

 

L  gGb Kwi,  1(x) = a 

 ev, x = (a)  ev, x = 
1

3a  1
  

 ev, x 3a  1 = 1 ev, x2(3a  1) = 1 

 ev, 3a  1 = 
1

x2   ev, 3a = 
1

x2  + 1 

 ev, 3a = 
1 + x2

x2   ev, a = 
1 + x2

3x2   

   1(x) = 
1 + x2

3x2   

 ‣Lb,  1(1) = 
1 + (1)2

3(1)2   = 
1 + 1

3
  = 

2

3
  

   1(1) = 
2

3
  (Ans.) 

M  •`Iqv AvGQ, P(x) = x2 + x − 12 

 P(x) •K (2x − a) «¼viv fvM KiGj fvMGkl nGe  P( )
a

2
  

  P( )
a

2
 = ( )

a

2

2

 + 
a

2
 − 12 

 Avevi, P(x) •K (2x − b) «¼viv fvM KiGj fvMGkl nGe P( )
b

2
|  

  P( )
b

2
 = ( )

b

2

2

+ 
b

2
 − 12 

 kZÆvbymvGi, ( )
a

2

2

 + 
a

2
 − 12 = ( )

b

2

2

 + 
b

2
 − 12 

  ev, a2

4
 + 

a

2
 − 12 = 

b2

4
 + 

b

2
 − 12 

  ev, a2 + 2a − 48 = b2 + 2b − 48 

  ev, a2 + 2a − 48 − b2 – 2b + 48 =0 

  ev, a2 − b2  + 2a − 2b = 0 

  ev, (a + b) (a − b) + 2(a − b) = 0 

  ev, (a + b + 2) (a − b) = 0 

 •hGnZz a  b 

  a + b + 2 = 0 (•`LvGbv nGjv) 

cÉk²6  (i) F(x) = 
1

3x  
1

2

   (ii) G(x) = 
x3

1  x3 Aby. 1.2 I 2 ‰i mg®¼Gq 

K. F(x) dvskbwU ‣K-‣K wKbv Zv wbaÆviY KGiv| 2  

L. F



1

x  2
 = 0 nGj, x wbYÆq KGiv ‣es F(x) ‣i wecixZ 

dvskb wbYÆq KGiv| 4 
M. G(x) •K AvswkK f™²vsGk cÉKvk KGiv| 4 

6 bs cÉGk²i mgvavb 

K  •`Iqv AvGQ, F(x) = 
1

3x  
1

2

  ev, F(x) = 
2

6x  1
  

 dvskbwU ‣K-‣K nGe hw` F(a) = F(b) ‣i RbÅ a = b nh, 
•hLvGb, a, b  •Wvg F 

  F(a) = F(b) 



4 cvGéix gvaÅwgK m†Rbkxj DœPZi MwYZ 

 

 ev, 2

6a  1
  = 

2

6b  1
   ev, 6a  1 = 6b  1 

 ev, 6a = 6b  a = b 

 myZivs F(x) ‣KwU ‣K-‣K dvskb| (Ans.) 

L  •`Iqv AvGQ, F(x) = 
1

3x  
1

2

  

 ev, F(x) = 
2

6x  1
  

  F



1

x  2
 = 

2

6 
1

x  2
  1

  

 ev, 0 = 
2

6  x + 2

x  2

   ev, 0 = 
2(x  2)

8  x
  ev, 2x  4 = 0  

 ev, 2x = 4  x = 2 (Ans.) 

 wecixZ dvskb wbYÆq : 
 awi, F1(x) = a 

  x = F(a) 

 ev, x = 
2

6a  1
  ev, 6ax  x = 2 ev, 6ax = x + 2 

 ev, a = 
x + 2

6x
   F1(x) = 

x + 2

6x
  (Ans.) 

M  •`Iqv AvGQ, G(x) = 
x3

1  x3  = 
 (1  x3) + 1

1  x3   =  1 + 
1

1  x3  

 awi, 1

1 – x3  = 
1

(1 – x) (1 + x + x2)
  

 awi, 1

(1 – x) (1 + x + x2)
   

A

1 – x
  + 

Bx + C

 1 + x + x2  ... ... ... (i) 

 (i) ‣i Dfq cÞGK (1 –x) (1 + x + x2) «¼viv àY KGi cvB, 
 1  A (1 + x + x2) + (Bx + C) (1 –x) ... ... ... (ii) 

 (ii) ‣ x = 1 emvBqv cvB, 1 = A (1 + 1 + 1) 

 ev, 3A = 1 

  A =  
1

3
  

 (ii) ‣ x2, x ‣i mnM mgxK‡Z Kwiqv cvB, 
 A – B = 0 

 A + B – C = 0 

 A – B = 0 •Z A =  
1

3
 emvB, B = 

1

3
  

 A + B – C = 0  •Z, A = 
1

3
 , B =  

1

3
  emvB, 

 
1

3
  + 

1

3
  – C = 0 ev, 2

3
  = C  C = 

2

3
  

 A, B I C ‣i gvb (i) ‣ emvBqv cvB, 

 
1

(1 –x) (1 + x + x2)
  = 

1

3

1 – x
 + 

1

3
 x + 

2

3

 1 + x + x2  

  = 
1

 3 (1 –x)
  + 

x + 2

3

 1 + x + x2   

  = 
1

 3 (1 –x)
  + 

x + 2

 3 (1 + x +x2)
   

   
x3

1  x3  = 1 + 
1

3(1  x)
 + 

x + 2

3(1 + x + x2)
 (Ans.) 

 

cÉk²7  (i) F(x) = 
1

3x  
1

2

   (ii) G(x) = 
x3

1  x3 Aby. 1.2 I 2 ‰i mg®¼Gq 

K. F(x) dvskbwU ‣K-‣K wKbv Zv wbaÆviY KGiv| 2  

L. F



1

x  2
 = 0 nGj, x wbYÆq KGiv ‣es F(x) ‣i wecixZ 

dvskb wbYÆq KGiv| 4 
M. G(x) •K AvswkK f™²vsGk cÉKvk KGiv| 4 

7 bs cÉGk²i mgvavb 

K  •`Iqv AvGQ, F(x) = 
1

3x  
1

2

  ev, F(x) = 
2

6x  1
  

 dvskbwU ‣K-‣K nGe hw` F(a) = F(b) ‣i RbÅ a = b nh, 
•hLvGb, a, b  •Wvg F 

  F(a) = F(b) 

 ev, 2

6a  1
  = 

2

6b  1
   ev, 6a  1 = 6b  1 

 ev, 6a = 6b  a = b 

 myZivs F(x) ‣KwU ‣K-‣K dvskb| (Ans.) 

L  •`Iqv AvGQ, F(x) = 
1

3x  
1

2

  

 ev, F(x) = 
2

6x  1
  

  F



1

x  2
 = 

2

6 
1

x  2
  1

  

 ev, 0 = 
2

6  x + 2

x  2

   ev, 0 = 
2(x  2)

8  x
  ev, 2x  4 = 0  

 ev, 2x = 4  x = 2 (Ans.) 

 wecixZ dvskb wbYÆq : 
 awi, F1(x) = a 

  x = F(a) 

 ev, x = 
2

6a  1
  ev, 6ax  x = 2 ev, 6ax = x + 2 

 ev, a = 
x + 2

6x
   F1(x) = 

x + 2

6x
  (Ans.) 

M  •`Iqv AvGQ, G(x) = 
x3

1  x3  = 
 (1  x3) + 1

1  x3   =  1 + 
1

1  x3  

 awi, 1

1 – x3  = 
1

(1 – x) (1 + x + x2)
  

 awi, 1

(1 – x) (1 + x + x2)
   

A

1 – x
  + 

Bx + C

 1 + x + x2  ... ... ... (i) 

 (i) ‣i Dfq cÞGK (1 –x) (1 + x + x2) «¼viv àY KGi cvB, 
 1  A (1 + x + x2) + (Bx + C) (1 –x) ... ... ... (ii) 

 (ii) ‣ x = 1 emvBqv cvB, 1 = A (1 + 1 + 1) 

 ev, 3A = 1 

  A =  
1

3
  

 (ii) ‣ x2, x ‣i mnM mgxK‡Z Kwiqv cvB, 
 A – B = 0 

 A + B – C = 0 

 A – B = 0 •Z A =  
1

3
 emvB, B = 

1

3
  



exRMvwYwZK ivwk 5 

 

 A + B – C = 0  •Z, A = 
1

3
 , B =  

1

3
  emvB, 

 
1

3
  + 

1

3
  – C = 0 ev, 2

3
  = C  C = 

2

3
  

 A, B I C ‣i gvb (i) ‣ emvBqv cvB, 

 
1

(1 –x) (1 + x + x2)
  = 

1

3

1 – x
 + 

1

3
 x + 

2

3

 1 + x + x2  

  = 
1

 3 (1 –x)
  + 

x + 2

3

 1 + x + x2   

  = 
1

 3 (1 –x)
  + 

x + 2

 3 (1 + x +x2)
   

   
x3

1  x3  = 1 + 
1

3(1  x)
 + 

x + 2

3(1 + x + x2)
 (Ans.) 

cÉk²8  wkÞK QvòG`i F(x) = x3  x2  10x  8 wjLGZ ejj 
wK ¦̄y fzj KGi Rvgvj f(x) = x3 + 2x2  1 ‣es `x`vi P(x) = x2 + 

2x  3 wjLj| [b. cÉ. Kz. ˆev.] 
K. (x) •K x + 1 «¼viv fvM KGi fvMGkl wbYÆq KGiv| 2 
L. F(x) eüc`xGK Drcv`GK weGkÏlY KGiv| 4 
M. RvgvGji •jLvGK je ‣es `x`vGii •jLvGK ni aGi ivwkGK 

AvswkK f™²vsGk cÉKvk KGiv| 4 
8 bs cÉGk²i mgvavb 

K  ‣LvGb, f(x) = x3 + 2x2  1 

     AZ‣e, x + 1 x3 + 2x2  1 

x3 + x2 

x2 + x  1 

 x2  1 

x2 + x 

 

 x  1 

x  1 

 

 0  

 x + 1 «¼viv (x) •K fvM KiGj fvMGkl 0. 
L  F(x) = x3  x2  10x  8 

eüc`xwUi gƒLÅ mnM 1 ‣es aË‚e c` 8 

aË‚e cG`i Drcv`K mgƒGni •mU = {1, 1, 2, 2, 4, 4, 8, 8} 

F(1) = 13  12  10.1  8 = 18  0 

F(1) = (1)3  (1)2  10(1)  8 

 = 1  1 + 10  8 = 0 

 {x  (1)} A Æ̂vr (x + 1),  F(x) ‣i ‣KwU Drcv`K|  
‣Lb, x3  x2  10x  8 

 = x3 + x2  2x2  2x  8x  8 

 = x2(x + 1)  2x(x + 1)  8(x + 1) 

 = (x + 1) (x2  2x  8) 

 = (x + 1) (x2  4x + 2x  8) 

 = (x + 1) (x  4) (x + 2) 

 eüc`x F(x) ‣i Drcv`K (x + 1) (x + 2) (x  4).  

M  DóxcK AbymvGi ivwkwU: x
3 + 2x2  1

x2 + 2x  3
 

‣Lb, x
3 + 2x2 – 1

x2 + 2x  3
 = x + 

3x – 1

(x + 3) (x1)
  

 ‣LvGb, 3x – 1

(x + 3) (x1)
 ‣KwU cÉK‡Z f™²vsk| 

 awi, 3x – 1

(x + 3) (x  1)
  

A

x + 3
 + 

B

x  1
 ... ... ... (1) 

 mgxKiY (1) ‣i DfqcÞGK (x + 3) (x  1) «¼viv àY KGi cvB, 
  3x – 1  A(x  1) + B(x + 3) ... ... ... (2) 

 mgxKiY (2) ‣i DfqcÞGK x = 1 ewmGq cvB, 
  3.1 – 1 = A(1  1) + B(1 + 3) 

 ev, 3 – 1 = A  0 + B.4 

 ev, 2 = 4B 

  B = 
1

2
  

 Avevi, mgxKiY (2) ‣i DfqcÞGK x = 3 ewmGq cvB, 
  3(3) – 1 = A(3  1) + B(3 + 3) 

 ev,  9 – 1 = A( 4) + B  0 

 ev,  10 =  4A 

  A = 
5

2
  

 A I B ‣i gvb mgxKiY (1)-‣ ewmGq cvB, 

  3x – 1

(x + 3) (x1)
 = 

5

2

x + 3
 + 

1

2

x1
  

  wbGYÆq AvswkK f™²vsk, x
3 + 2x2 – 1

x2 + 2x  3
  

  = x + 

1

2

x  1
 + 

5

2

x + 3
  

  = x + 
1

2(x – 1)
 + 

5

2(x + 3)
  (Ans.) 

 

cÉk²9  x, y, z ‣i ‣KwU eüc`x nGjv: 
F(x, y, z) = x3 + y3 + z3  3xyz [b. cÉ. wm. ˆev.] 

K. F(p, q, r) wbYÆq Ki ‣es •`LvI •h, ‣wU ‣KwU PKÌKÌwgK 
cÉwZmg ivwk| 2 

L. DwócGKi AvGjvGK •`LvI •h,  

 F(a, b, c) = 
1

2
(a + b + c) {(a  b)2 + (b  c)2 + (c  a)2}. 4 

M. hw`, a = y + z  x, b = x + z  y, c = x + y  z nq ZGe 
•`LvI •h, F(a, b, c) = 4.F(x, y, z)| 4 

9 bs cÉGk²i mgvavb 
K  •`Iqv AvGQ, F(x, y, z) = x3 + y3 + z3  3xyz 

 F(p, q, r) = p3 + q3 + r3  3pqr 

 ‣Lb F(q, r, p) = q3 + r3 + p3  3qrp  

  = p3 + q3 + r3  3pqr 

 ‣es F(q, p, r) = q3 + p3 + r3  3qpr 

  = p3 + q3 + r3  3pqr 

 F(p, q, r) = F(q, r, p) = F(q, p, r) 

A^Ævr F(p, q, r) ‣KwU PKÌKÌwgK cÉwZmg ivwk| (•`LvGbv nGjv) 
L  ‘K’ nGZ cvB, F(a, b, c) = a3 + b3 + c3  3abc 

 = (a + b)3  3ab(a + b) + c3  3abc 

 = (a + b)3 + c3  3ab(a + b + c) 

 = (a + b + c) {(a + b)2  (a + b)c + c2}  3ab(a + b + c) 

 = (a + b + c) (a2 + 2ab + b2  ac  bc + c2)  3ab(a + b + c) 

 = (a + b + c) (a2 + 2ab + b2  ac  bc + c2  3ab) 

 = (a + b + c) (a2 + b2 + c2  ab  bc  ca) 

 = 
1

2
 (a + b + c) (2a2 + 2b2 + 2c2  2ab  2bc  2ca) 



6 cvGéix gvaÅwgK m†Rbkxj DœPZi MwYZ 

 

 = 
1

2
 (a + b + c) (a2  2ab + b2 + b2  2bc + c2 + c2  2ca + a2)                            

 = 
1

2
 (a + b + c) {(a  b)2 + (bc)2 + (ca)2}  

 F(a, b, c) = 
1

2
 (a + b + c) {(ab)2 + (bc)2 + (ca)2} (•̀ LvGbv nGjv) 

M  ‘L’ nGZ cvB, 

 F(a, b, c) = 
1

2
 (a + b + c) {(a  b)2 + (bc)2 + (ca)2} 

 •`Iqv AvGQ, a = y + z  x, b = z + x  y, c = x + y  z 

  a + b + c = y + z  x + z + x  y + x + y  z = x + y + z 

 ‣Lb, (a  b)2 = (y + z  x  z  x + y)2 

   = (2y  2x)2 

   = {2(xy)}2 

   = 4(xy)2 

 (b  c)2 = (z + x  y  x  y + z)2 

  = (2z  2y)2 

  = {2(yz)}2 

  = 4(y  z)2 

 ‣es (c  a)2 = (x + y  z  y  z + x)2 

  = (2x  2z)2 

  = {2(zx)}2 

  = 4(zx)2 

  F(a, b, c) = 
1

2
 (a + b + c) {(a  b)2 + (bc)2 + (ca)2} 

 = 
1

2
 (x + y + z) {4(x  y)2 + 4(yz)2 + 4(zx)2} 

 = 4  
1

2
 (x + y + z) {(xy)2 + (yz)2 + (zx)2} 

 = 4(x3 + y3 + z3  3xyz) 

 = 4F(x, y, z) 

 A^Ævr, F(a, b, c) = 4F(x, y, z)  (•`LvGbv nGjv) 
 

cÉk²10 PjK x ‣i wZbwU eüc`x P(x) = 18x3 + 15x2  x + k, 

N(x) = x2  4x  7  ‣es D(x) = x3  x2  10x  8          [b.cÉ.Xv.ˆev.] 

K. D(x) •K Drcv`GK weGkÏlY KGiv| 2 
L. P(x) ‣i ‣KwU Drcv`K (3x + 2) nGj, k ‣i gvb wbYÆq KGiv| 4 

M. N(x)

D(x)
 •K AvswkK f™²vsGk cÉKvk KGiv| 4 

10 bs cÉGk²i mgvavb 
K  x = –1 emvGj D(–1) = 0 nq|  
 AZ‣e (x + 1), D(x) ‣i ‣KwU Drcv`K| 

  D(x) = x3  x2  10x  8 

  = x3 + x2  2x2  2x  8x  8 

  = x2(x + 1)  2x(x + 1)  8(x + 1) 

  = (x + 1) (x2 – 2x – 8) 

  = (x + 1) (x2  4x + 2x  8) 

  = (x + 1) {x(x  4) + 2(x  4)} 

  = (x + 1) (x + 2) (x  4) (Ans.) 
L  •`Iqv AvGQ, P(x) = 18x3 + 15x2  x + k 

 •hGnZy (3x + 2) ev, 3( )x + 
2

3
 ev, 3









x  ( ) 
2

3
 , P(x) ‣i 

‣KwU Drcv`K; •mGnZy Drcv`K DccvG`Åi wecixZ Dccv`Å 

AbymvGi, P ( ) 
2

3
 = 0 

 ‣LvGb, P ( ) 
2

3
 = 18( ) 

2

3

3

 + 15( ) 
2

3

2

 ( ) 
2

3
 + k 

  =  18.
8

27
 + 15.

4

9
 + 

2

3
 + k 

  =  
16

3
 + 

20

3
 + 

2

3
 + k 

  = 
 16 + 20 + 2 + 3k

3
 = 

6 + 3k

3
 

 kZÆvbymvGi, P( ) 
2

3
 = 0 

 ev, 6 + 3k

3
 = 0  ev, 6 + 3k = 0 

  k =  2 (Ans.) 

M  •`Iqv AvGQ, N(x) = x2 – 4x – 7 

 ‚K‛ •^GK cvB, 
 D(x) = (x + 1) (x + 2) (x  4) 

  
N(x)

D(x)
 = 

x2  4x  7

(x + 1) (x + 2) (x  4)
 

  
x2  4x  7

(x + 1) (x + 2) (x  4)
 ‣KwU cÉK‡Z f™²vsk| 

 gGb Kwi, x2  4x  7

(x + 1) (x + 2) (x  4)
  

A

x + 1
 + 

B

x + 2
 + 

C

x  4
 .... (i) 

(i) ‣i Dfq cÞGK (x + 1) (x + 2) (x  4) «¼viv àY KGi cvB, 
x2  4x  7  A(x + 2) (x  4) + B(x + 1) (x  4) + C(x + 1) (x + 2)  

........... (ii) 

 (ii) ‣i Dfq cÞ x ‣i mKj gvGbi RbÅ mZÅ| 
 (ii) ‣i Dfq cGÞ x =  1 ewmGq cvB, 
 1 + 4  7 = A(1 + 2) (1  4) 

   2 = A(5)  A = 
2

5
 

 (ii) ‣i Dfq cGÞ x =  2 ewmGq cvB, 
 4 + 8  7 = B(2 + 1) (2  4) 

  5 = B(1) (6)  B = 
5

6
 

 (ii) ‣i Dfq cGÞ x = 4 ewmGq cvB, 
 16  16  7 = C(4 + 1) (4 + 2) 

   7 = C(5) (6)  C =  
7

30
 

 ‣Lb A, B, C ‣i gvb (i) mgxKiGY ewmGq,  

 x2  4x  7

(x + 1) (x + 2) (x  4)
  

2

5(x + 1)
 + 

5

6(x + 2)
  

7

30(x  4)
  

 ‣wUB cÉ`î f™²vsGki AvswkK f™²vsGk cÉKvk| 
 
cÉk²11  f(x) = x3  7x  6 I g(x) = 2x2 + x  a ỳBwU eüc`x|  

[b. cÉ. e. ˆev.] 

K. f(x) •K Drcv`GK weGkÏlY KGiv| 2 

L. g( )
1

2
 = 0 nGj, f(x) I g(x) eüc`x«¼Gqi mvaviY Drcv`KwU 

wbYÆq KGiv| 4 

M. g(x)

f(x)
  •K AvswkK f™²vsGk cÉKvk KGiv| 4 

11 bs cÉGk²i mgvavb 
K  •`qv AvGQ, f(x) = x3  7x  6 

  f(1) = (1)3  7(1)  6 



exRMvwYwZK ivwk 7 

 

   =  1 + 7  6 

   = 7  7 = 0 

  x  (1) ev (x + 1), f(x) ‣i ‣KwU Drcv`K| 
 ‣Lb, x3  7x  6 = x3 + x2 – x2  x  6x  6 

   = x2(x + 1)  x(x + 1)  6(x + 1) 

   = (x + 1) (x2  x  6) 

   = (x + 1) (x2  3x + 2x  6) 

   = (x + 1) {x(x  3) + 2(x  3)} 

   = (x + 1) (x  3) (x + 2) 

   = (x  3) (x + 1) (x + 2) (Ans.) 

L  ‣LvGb, g(x) = 2x2 + x  a ‣es g( )
1

2
 = 0 

  g( )
1

2
 = 2 ( )

1

2

2

 + 
1

2
  a 

 ev, 0 = 2  
1

4
  + 

1

2
  a 

 ev, 0 = 
1

2
 + 

1

2
  a 

 ev, 0 = 1  a 

  a = 1 

 AZ‣e, g(x) = 2x2 + x  1 = 2x2 + 2x  x  1 

   = 2x(x + 1)  1(x + 1) = (x + 1) (2x  1) 

 ‘K’ •^GK cvB, f(x) = (x  3) (x + 1) (x + 2) 

 AZ‣e, •`Lv hvGœQ •h, f(x) I g(x) eüc`xq«¼Gqi ‣KwU 
mvaviY Drcv`K nj (x + 1) (Ans.)  

M  g(x)

f(x)
 = 

2x2 + x  1

x3  7x  6
  = 

(x + 1) (2x  1)

(x  3) (x + 1) (x + 2)
  = 

2x  1

(x + 2) (x  3)
  •K 

AvswkK f™²vsGk cÉKvk KiGZ nGe| 

 gGb Kwi, 2x  1

(x + 2) (x  3)
   

A

x + 2
  + 

B

x  3
 ................. (i) 

 (i) •K (x + 2) (x – 3) «¼viv àY KGi cvB, 
  2x  1  A(x  3) + B(x + 2) ................. (ii) 

  hv x ‣i mKj gvGbi RbÅ mZÅ| 
 (ii) ‣i DfqcGÞ x = –2 ewmGq cvB, 
  2(2)  1 = A(2  3) + B(2 + 2) 

 ev,  4  1 = A(5) + B.0 

 ev,  5 = 5A 

  A = 1 

 Avevi (ii) ‣i DfqcGÞ x = 3 ewmGq cvB 
  2  3  1 = A(3  3) + B(3 + 2) 

 ev, 6  1 = A.0 + B  5 

 ev, 5 = 5B 

  B = 1 

  
2x  1

(x + 2) (x  3)
  = 

1

x + 2
 + 

1

x  3
  

 AZ‣e, g(x)

f(x)
  ‣i AvswkK f™²vsk nGjv 1

x + 2
  + 

1

x  3
  

 

cÉk²12 (x) = 
1

3x  1
 ‣es P(x) = x2 + x  12  Aby. 1.2 I 2 ‰i mg®¼Gq 

K. (x) «¼viv ewYÆZ dvskGbi •WvGgb wbYÆq KGiv| 2  
L.  1(1) wbYÆq KGiv| 4 
M. hw` P(x) •K 2x  a ‣es 2x  b «¼viv fvM KiGj ‣KB 

fvMGkl ^vGK ZGe •`LvI •h, a + b + 2 = 0 •hLvGb a  b.4 

12 bs cÉGk²i mgvavb 

K  cÉ̀ î dvskb, (x) = 
1

3x  1
  

 dvskbwU AmsævwqZ nGe hw` 3x  1  0 

 ev, 3x  1 + 1  0 + 1 [1 •hvM KGi] 

 ev, 3x  1   x  
1

3
  

  •Wvg, F = { } x : x   x  
1

3
 (Ans.) 

 

L  gGb Kwi,  1(x) = a 

 ev, x = (a)  ev, x = 
1

3a  1
  

 ev, x 3a  1 = 1 ev, x2(3a  1) = 1 

 ev, 3a  1 = 
1

x2   ev, 3a = 
1

x2  + 1 

 ev, 3a = 
1 + x2

x2   ev, a = 
1 + x2

3x2   

   1(x) = 
1 + x2

3x2   

 ‣Lb,  1(1) = 
1 + (1)2

3(1)2   = 
1 + 1

3
  = 

2

3
  

   1(1) = 
2

3
  (Ans.) 

M  •`Iqv AvGQ, P(x) = x2 + x − 12 

 P(x) •K (2x − a) «¼viv fvM KiGj fvMGkl nGe  P( )
a

2
  

  P( )
a

2
 = ( )

a

2

2

 + 
a

2
 − 12 

 Avevi, P(x) •K (2x − b) «¼viv fvM KiGj fvMGkl nGe P( )
b

2
|  

  P( )
b

2
 = ( )

b

2

2

+ 
b

2
 − 12 

 kZÆvbymvGi, ( )
a

2

2

 + 
a

2
 − 12 = ( )

b

2

2

 + 
b

2
 − 12 

  ev, a2

4
 + 

a

2
 − 12 = 

b2

4
 + 

b

2
 − 12 

  ev, a2 + 2a − 48 = b2 + 2b − 48 

  ev, a2 + 2a − 48 − b2 – 2b + 48 =0 

  ev, a2 − b2  + 2a − 2b = 0 

  ev, (a + b) (a − b) + 2(a − b) = 0 

  ev, (a + b + 2) (a − b) = 0 

 •hGnZz a  b 

  a + b + 2 = 0 (•`LvGbv nGjv) 
 

 
DËi ms‡KZmn m„Rbkxj cÖkœ 

 

cÉk²13 F(x) = x16  1  

‣es G(x) = 
1

1 + x
 + 

2

1 + x2 + 
4

1 + x4  + 
8

1 + x8  wkLbdj-4 I 7 

K. •`LvI •h, (x + 1) I (x  1) DfqB F(x) ‣i Drcv`K| 2  
L. F(x) •K Drcv`GK weGkÏlY KGiv| 4  

M. •`LvI •h, G(x) + 
16

F(x)
 = 

1

1  x
  4  

Dîi: L. (x + 1) (x  1) (x2 + 1) (x4 + 1) (x8 + 1) 
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cÉk²14  P(x) = 2x2 + 3 ‣es g(y) = y2 – 5y + 4. wkLbdj-2, 3, 4 I 7 

K. P(5) wbYÆq KGiv| 2 
L. g(y) •K (y – 4) «¼viv fvM KiGj fvMdj P(5) ‣i mgvb nGj 

y ‣i gvb KZ? 4 

M. P(x)

g(x)
  •K AvswkK f™²vsGk cÉKvk KGiv| 4 

Dîi: K. 53;  L. 54; M. 2  
5

3(x  1)
  + 

35

3(x  4)
  

cÉk²15 `yBwU eüc`xi ‣KwU P(x) = x4  5x3 + 7x2  a ‣es 
AciwU Q(x) = x3 + 7x2  x  7 wkLbdj-1, 2 I 4 

K. P(x) I Q(x) eüc`x«¼Gqi gyLÅ mnM I aË‚ec` wbYÆq KGiv| 2  
L. P(x) eüc x̀i ‣KwU Drcv`K x  2 nGj •`LvI •h, a = 4 4  
M. •̀ LvI •h, x + 1 ‣es x  1 DfGq Q(x) eüc x̀i mvaviY Drcv̀ K| 4  
Dîi: K. 1,  a ‣es 1, 7  

 
cÉk²16  P(x) = xx  ax •hLvGb x abvñK cƒYÆ msLÅv ‣es a 
‣KwU aË‚eK| wkLbdj-4 
K. •`LvI (x  a) eüc`xi ‣KwU Drcv`K| 2  
L. (x) wbYÆq Ki •hb P(x) = (x  a)(x) 4  
M. x •Rvo nGj (x) wbYÆq Ki •hb P(x) = (x + a)(x) 4  
Dîi: L.(x) = xx1 + axx2 + a2xx3 + ...... + ax1 

 
cÉk²17 a2 (b – c) + b2 (c – a) + c2 (a – b),  

a2 + bc

(a – b) (a – c)
 + 

b2 + ca

(b – c) (b – a)
 + 

c2 + ab

(c – a) (c – b)
 ỳBwU exRMvwYwZK 

ivwk|  wkLbdj-4, 5, 6 I 7 
K. •`LvI •h, cÉ^g exRMvwYwZK ivwkwU PKÌKÌwgK wK ¦̄y cÉwZmg bq| 2 
L. cÉ̂ g exRMvwYwZK ivwkwUGK Drcv`GK weGkÏlY KGiv| 4 
M. w«¼Zxq exRMvwYwZK ivwkwUi mij gvb KZ? 4 
Dîi: L.   (a – b) (b – c) (c – a); M. 2 

 

cÉk²18 (i) P(x) = 5x3 + 6x2  ax + 6  

(ii) R = 
1

a3 + 
1

b3 + 
1

c3  
3

abc
.  

‣es (iii) x
2  yz

a
 = 

y2  zx

b
 = 

z2  xy

c
.   

K. (x  2) «¼viv P(x) •K fvM KiGj fvMGkl 6 nq ZGe a ‣i gvb 
wbYÆq Ki|  2 

L. R = 0 nGj, cÉgvY Ki •h, a = b = c A^ev ab + bc + ca = 0. 4 
M. (iii) ‣i cÉGZÅKwU AbycvGZi gvb k aGi cÉgvY Ki •h,  
 (a + b + c) (x + y + z) = ax + by + cz.  4 
Dîi: K. 32 

 
cÉk²19  P(x) = xx  ax •hLvGb x abvñK cƒYÆ msLÅv ‣es a 
‣KwU aË‚eK| wkLbdj-4 
K. •`LvI (x  a) eüc`xi ‣KwU Drcv`K| 2  
L. (x) wbYÆq Ki •hb P(x) = (x  a)(x) 4  
M. x •Rvo nGj (x) wbYÆq Ki •hb P(x) = (x + a)(x) 4  
Dîi: L.(x) = xx1 + axx2 + a2xx3 + ...... + ax1 

cÉk²20 x, y I z ‣i ‣KwU eüc`x nGjv, F(x, y, z) = x3 + y3 + 

z3  3xyz.   
K. F(a, b, c) wbYÆq Ki ‣es •`LvI •h, ‣wU ‣KwU PKÌKÌwgK I 

cÉwZmg ivwk|  2 
L. •`LvI •h,  

 F(a, b, c) = 
1

2
(a + b + c) {(a  b)2 + (b  c)2 + (c  a)2}. 4 

M. hw` a = y + z x, b = z + x  y, c = x + y  z nq, ZGe 
•`LvI •h, F(a, b, c) = 4(x, y, z).  4 

Dîi: K. a3 + b3 + c3 – 3abc 

 
cÉk²21  F(x) = x16  1  

‣es G(x) = 
1

1 + x
 + 

2

1 + x2 + 
4

1 + x4  + 
8

1 + x8  wkLbdj-4 I 7 

K. •`LvI •h, (x + 1) I (x  1) DfqB F(x) ‣i Drcv`K| 2  
L. F(x) •K Drcv`GK weGkÏlY KGiv| 4  

M. •`LvI •h, G(x) + 
16

F(x)
 = 

1

1  x
  4  

Dîi: L. (x + 1) (x  1) (x2 + 1) (x4 + 1) (x8 + 1) 

cÉk²22 P(x) = 2x2 + 3 ‣es g(y) = y2 – 5y + 4. wkLbdj-2, 3, 4 I 7 

K. P(5) wbYÆq KGiv| 2 
L. g(y) •K (y – 4) «¼viv fvM KiGj fvMdj P(5) ‣i mgvb nGj 

y ‣i gvb KZ? 4 

M. P(x)

g(x)
  •K AvswkK f™²vsGk cÉKvk KGiv| 4 

Dîi: K. 53;  L. 54; M. 2  
5

3(x  1)
  + 

35

3(x  4)
  

cÉk²23 `yBwU eüc`xi ‣KwU P(x) = x4  5x3 + 7x2  a ‣es 
AciwU Q(x) = x3 + 7x2  x  7 wkLbdj-1, 2 I 4 

K. P(x) I Q(x) eüc`x«¼Gqi gyLÅ mnM I aË‚ec` wbYÆq KGiv| 2  
L. P(x) eüc x̀i ‣KwU Drcv`K x  2 nGj •`LvI •h, a = 4 4  
M. •̀ LvI •h, x + 1 ‣es x  1 DfGq Q(x) eüc x̀i mvaviY Drcv̀ K| 4  
Dîi: K. 1,  a ‣es 1, 7  

 
cÉk²24 a2 (b – c) + b2 (c – a) + c2 (a – b),  

a2 + bc

(a – b) (a – c)
 + 

b2 + ca

(b – c) (b – a)
 + 

c2 + ab

(c – a) (c – b)
 ỳBwU exRMvwYwZK 

ivwk|  wkLbdj-4, 5, 6 I 7 
K. •`LvI •h, cÉ^g exRMvwYwZK ivwkwU PKÌKÌwgK wK ¦̄y cÉwZmg bq| 2 
L. cÉ̂ g exRMvwYwZK ivwkwUGK Drcv`GK weGkÏlY KGiv| 4 
M. w«¼Zxq exRMvwYwZK ivwkwUi mij gvb KZ? 4 
Dîi: L.   (a – b) (b – c) (c – a); M. 2 

cÉk²25 P(x) = ax3 + bx2 + cx + d ‣KwU eüc`x| 
K.  a = 0, b = 3, c = 5 ‣es d = 2 kGZÆ P(x) wbYÆq KGi Drcv`GK 

weGkÏlY Ki| 2  
L.  •`LvI •h, P(x) ‣i ‣KwU Drcv`K (x + 1) nGe hw`  
 a + c = b + d nq| 4  
M.  K bs ‣i kZÆvaxGb •h ivwkàGjv «¼viv P(x) •K fvM KiGj 

fvMGkl 52 nq, ZvG`i •mU wbYÆq Ki| 4  
 Dîi: K. (x + 1) (3x + 2);  M. {x + 5, 3x  10} 
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cÉk²26 P(x) = mx3 + 5x2  nx + 60 eüc`xGK x  1 «¼viv fvM 
KiGj fvMGkl 10 ‣es x  3 «¼viv fvM KiGj fvMGkl 84 ^vGK|  
K.  fvMGkl Dccv`ÅwUi ․ewkÓ¡Å wjL| 2  
L.  m ‣es n  ‣i gvb wbYÆq Ki| 4  
M.  m ‣es n  ‣i gvb ỳGUvi àYbxqK mgƒn wjL| m ‣i àYbxqK 

mgƒnGK B •mGUi ‣es n ‣i àYbxqK mgƒnGK C •mGUi 
Dcv`vb aGi B  C •mGUi Dcv`vbàGjv ZvwjKv c«¬wZGZ 
wjwce«¬ Ki| AZci •fbwPGòi mvnvGhÅ •`LvI| 4  

Dîi: L. m = 6, n = 61; M. B = {1, 2, 3, 6}  

‣es C = {1, 61}; B  C = {1, 2, 3, 6, 61} 

cÉk²27 (b + c) (c + a) (a + b) + abc ‣KwU exRMwYZxq ivwk| 
ivwkwUi Drcv`GK weGkÏwlZ i…c E.  
K.  ivwkwU wK cÉwZmg? •Zvgvi DîGii Õ¼cGÞ hywÚ `vI| 2  
L.  E wbYÆq Ki| 4  
M.  E = abc nGj •`LvI •h, (a + b + c)3 = a3 + b3 + c3. 4  
Dîi: K. A Æ̂vr ivwkwU AcwiewZÆZ ^vGK| myZivs ivwkwU cÉwZmg| 
L. E = (a + b + c) (bc + ca + ab) 

cÉk²28 wbGPi dvskbàGjv jÞÅ Ki ‣es cÉk²àGjvi Dîi `vI: 
 :   , g :    ‣es  :    dvskbàGjv (x) = 2x + 1, 

g(x) = x2 + 1 ‣es (x) = x2  1 «¼viv msævwqZ|   
K. (x) ‣i •ié wbYÆq Ki|  2 
L. g(x) dvskbwU ‣K-‣K I mvweÆK wKbv Zv wbaÆviY Ki| 4 
M. (x), g(x) I (x) cÉGZÅKGK x PjGKi eüc`x weGePbv KGi 

  (x)

(x) g(x)
 •K AvswkK f™²vsGk cÉKvk Ki| 4 

Dîi: K. •ié {x : x  , x  –1};  L. ‣K-‣K bq, mvweÆK bq;   

 M. 1

4(x + 1)
  + 

3

4(x – 1)
 – 

2x + 1

2(x2 + 1)
 

cÉk²29 (x) = 18x3 + 15x2  x + a, g(x) = x2  4x  7  
‣es h(x) = x3  x2  10x  8 wZbwU exRMvwYwZK ivwk|   
K. h(x) •K Drcv`GK weGkÏlY Ki| 2 
L. f(x) ‣i ‣KwU Drcv`K (3x + 2) nGj a ‣i gvb wbYÆq Ki|  4 

M. g(x)

h(x)
 •K AvswkK f™²vsGk cÉKvk Ki|  4 

Dîi: K. (x + 1) (x + 2) (x – 4);  L. a = – 2;   

 M. 2

5(x + 1)
 + 

5

6(x + 2)
 – 

7

30(x – 4)
  

cÉk²30 P(x) = 18x3 + 15x2  x  2 ‣es f : R+  +,  

f(x) = 
x2

3x  2
  ‣KwU dvskb x hvi PjK| 

K. P(x) •K Drcv`GK weGkÏlY Ki| 2 
L. f(g(x)) = g(x) nGj g(2) ‣i gvb wbYÆq Ki| 4 

M. 1

f(x)  g(x)
  wbYÆq KGi AvswkK f™²vsGk cÉKvk Ki| 4 

Dîi: K. (3x – 1) (3x + 2)(2x + 1);  L. 0, 1;   

 M. 3
x
 – 

2

x2 , 
4

x – 2
 – 

1

x – 1
 

cÉk²31 PjK x ‣i ‣KwU eüc`x P(x) = 18x3 + 15x2 – x – 2 

‣es Q(x) =  
5x  7

(x  1) (x  2)
 ‣KwU gƒj` f™²vsk 

K. P(x) ‣i aË‚ecG`i Drcv`K mgƒGni •mU A ‣es gyLÅ mnGMi 
Drcv`K mgƒGni •mU B nGj A  B •mUwU wbYÆq Ki| 2 

L. •`LvI •h, P(x) = (2x + 1) (3x + 2) (3x  1) 4 
M. Q(x) •K AvswkK f™²vsGk cÉKvk Ki| 4 

Dîi: K. {–2, –1, 1, 2}; M. 2

x – 1
 + 

3

x – 2
  

cÉk²32 PjK x ‣i ‣KwU eüc`x P(x) = 7x2  5x3 + x4  a. 

K. eüc`xi Av`kÆi…cwU wjL ‣es gvòv wjL| 2 
L. P(x) ‣i eüc`xi ‣KwU Drcv`K (x  2) nGj •`LvI •h,  
 a = 4 4 
M. G`LvI •h, (x + 1) I (x  1) DfqB x3 + 7x2  x  7 ‣es 2x4 

 x2  1 eüc`x«¼Gqi ‣KwU mvaviY Drcv`K| 4 
Dîi: K. P(x)  = x4 – 5x3 + 7x2 – a, 4 
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wb‡R‡K hvPvB Kwi 

 
 

m†Rbkxj eüwbeÆvPwb cÉk² 
mgq: 25 wgwbU;     gvb-25 

1. •KvbwU mggvwòK ivwk? 
 K p3 + p2q + q4 L p2 + pq + q2 
 M p3 + 3pq + q2 N p3 + pq2 + 3q2  
2. cÉwZmg ivwkwU wbGPi •KvbwU? 
 K a2 + 2ab + b L ab + bc  a2 
 M xy + yz + zx N 2b2 + 2bc + cd  
3. x2y + y2z + z2x eüc`xi PKÌ-KÌwgK ivwk 

wbGPi •KvbwU? 
 K y2x + z2x – x2y 

 L y2z + y2x – x2z 
 M y2z + z2x + x2y 

 N y2z + z2y + z2x    
4. P I Q `yBwU eüc`x nGj@  
 i. P − Q ‣KwU eüc`x 
 ii. PQ eüc`x bvI nGZ cvGi 

 iii. 
P

Q
 eüc x̀ nGZ cvGi Avevi bvI nGZ cvGi 

 wbGPi •KvbwU mwVK?  
 K i I ii L ii I iii 

 M i I iii N i, ii I iii  

5. P(x) = 5x3 + 6x2 – ax + 6 •K x – 2 «¼viv 
fvM KiGj fvMGkl 6 nGj a ‣i gvb KZ? 

 K 35 L 32 

 M 30 N 36  
6. 18x3 + 15x2  x  2 eüc`xi aË‚ecG`i 

Drcv`GKi •mU wbGPi •KvbwU? 
 K { 2, 2} L { 2} 
 M {1,  1, 2,  2} N {1,  1}    
7. •KvGbv eüc`xGZ MwiÓ¤ gvòvhyÚ c`wUGK Kx 

eGj?  
 K •MŒY c` L gyLÅ mnM 
 M gyLÅ c` N aË‚e c`  
wbGPi ZG^Åi AvGjvGK (8 I 9) bs cÉGk²i Dîi 
`vI : 

5x  7

(x  1) (x  2)
   

A

x 1
  + 

B

x  2
  

8. A ‣i gvb KZ?  
 K 2 L 3 

 M 2 N 1  
9. B ‣i gvb wbGPi •KvbwU?  
 K 2 L 3 

 M 2 N 3  
10. N(x) = (x + a).D(x); eüc`xi gGaÅ D(x) 

•K wK ejv nq?  
 K fvRÅ L fvRK 
 M fvMdj N fvMGkl  

11. x4  5x3 + 7x2  a eüc`xi ‣KwU Drcv`K  
 (x  2) nGj, a ‣i gvb KZ?  

 K 5 L 4 

 M 4 N 7  
12. y5 – 3y6 + 5y4 – 7 ivwkwU y- PjGKi ‣KwU 

eüc`x hvi 

 i. gvòv 6 

 ii. gƒLÅc` 3y6 

 iii. aË‚ec` –7 

 wbGPi •KvbwU mwVK? 
 K i I ii L i I iii 

 M ii I iii N i, ii I iii  

13. •KvbwU eüc`x?  

 K 5x2 + 
3

x
 + 2 

 L 4x3  3x2 + 
4x

x2  + 3 

 M 5x2 

 N x4  x2 + 1  
wbGPi ZG^Åi AvGjvGK (14-15)bs cÉGk²i Dîi 
`vI:  
P(x) = 7x3 – 8x2 + 6x – 36 
14. x ‣i •Kvb gvGbi RbÅ P(x) ‣i gvb kƒbÅ 

nGe?  

 K –2 L –1 

 M 1 N 2  
15. P(x) ‣i Drcv`K •KvbwU?   

 K x + 2 L x – 2 

 M 2x + 1 N 2x – 1  
16. wbGPi •KvbwU cÉK‡Z f™²vsk?  

 K a3 + 1

a2 + 1
  L a2

a + 1
  

 M a + 1

a2 + 1
  N a2 + 1

a + 1
   

17. P(x, y, z) = x3 + y3 + z3 nGj, P(1, 1, 1) = 

KZ?   

 K 0 L 1 

 M 1 N 2  
18. D(x) «¼viv N(x) •K fvM KiGj fvMdj 

Q(x), fvMGkl R(x) cvIqv hvq •hLvGb  
 i. Q(x) ‣i gvòv = N(x) ‣i gvòv  D(x) 

‣i gvòv 
 ii. R(x) = 0 A^ev R(x) ‣i gvòv < D(x) 

‣i gvòv  
 iii. mKj x ‣i RbÅ  

  N(x) = D(x). Q(x) + R(x) 

 wbGPi •KvbwU mwVK? 

 K i I ii L ii I iii 

 M i I iii N i, ii I iii  

19. p(x) = ax2 + bx + c eüc`xi ‣KwU 

Drcv`K (x + 1) nGj, wbGPi •KvbwU mwVK?  

 K a  b + c = 0 L a + b + c = 0 
 M a + b  c = 0 N a  b  c = 0  
20. wbGPi •KvbwU cÉK‡Z f™²vsk?  

 K x + 2

(x + 1) (x + 5)
 L x3

x2 – 4
 

 M 
x2

x2 + 16
 N x4

x4 + 81
  

21. hw` a + b + c = 0 nq, ZGe 
 i. a3 + b3 + c3 = 3abc 

 ii. 
1

a
 = 

1

b
 = 

1

c
 

 iii. (a + b)3 + 3abc = – c3 

 wbGPi •KvbwU mwVK? 

 K i I ii L i I iii 

 M ii I iii N i, ii I iii  

22. wbGPi •KvbwU «¼viv AGf` eySvq?  

 K p(x) = Q(x) L p(x) > Q(x) 

 M p(x)  Q(x) N p(x)  Q(x)  
23. (x) = x2 – 10x + 21 nGj x ‣i •Kvb gvb 

«¼viv (x) = 0 nGe?  

 K 2, 3 L 3, 5 

 M 5, 7 N 3, 7  
wbGPi DóxcKwU •^GK (24 I 25) bs cÉGk²i 

Dîi `vI: 
p(x) = 2x4  6x3 + 5x  2 
24. p(2) = KZ? 
 K  92 L  8 

 M 8 N 92  

25. p(x) •K 2x + 1 «¼viv fvM KiGj fvMGkl 

KZ nGe?  

 K  29 L  29

8
 

 M 29

8
 N 29  

 
 



exRMvwYwZK ivwk 11 

 

  m†Rbkxj iPbvgƒjK cÉk²  
 mgq  2 N¥Ÿv 35 wgwbU    cƒYÆgvb  50 

 [we. Ë̀. : •h •KvGbv 5wU cÉGk²i Dîi w`GZ nGe| cÉwZwU cÉGk²i gvb 10] 105=50 
1.  Q(x) = (x + 1) (x2 + 1)2  

‣es G (l, m, n) = l3 (m  n) + m3 (n  l) + n3 (l  m) 

 K. eüc`xwUi gvòv ‣es gyLÅ mnM KZ? 2 

 L. 3x

Q(x)
 •K AvswkK f™²vsGk cÉKvk Ki| 4 

 M. G (l, m, n) •K Drcv`GK weGkÏlY Ki| 4 

2.  (i) P(x) = ax3 + bx2 + cx + d eüc`xi mnàGjv cƒYÆmsLÅv a  

0, d  0 ‣es (x  r) eüc`xi ‣KwU Drcv`K| 

(ii) 
(ax + 1)2

(x  y) (z  x)
 = A, 

(ay + 1)2

(x  y) (y  z)
 = B, 

(az + 1)2

(y  z) (z  x)
 = C  

 K. AGf` KvGK eGj? 2 

 L. r = 
p

q
 jwNÓ¤ AvKvGi cÉKvwkZ gƒj` msLÅv nq, ZGe cÉgvY 

Ki •h, p, d ‣i Drcv`K I q, a ‣i Drcv`K nGe| 4 

 M. A + B + C = ? 4 

3.  (i) P(x) =  3x2  2xy + 8y2 + 11x  8y  6 ‣KwU 

eüc`x| 

(ii) 
x3

x4 + 5x2 + 4
 ‣KwU exRMvwYwZK ivwk| 

 K. gvòv KvGK eGj? 2 

 L. DóxcGKi (i) bs eüc`xGK Drcv`GK weGkÏlY Ki| 4 

 M. (ii) bs ‣i AvswkK f™²vsk wbYÆq Ki| 4 

4.  (i) x2  3xy2 + 9xy  27y3 ‣KwU eüc`x| 
(ii) F(x) = x3 + x2  6x 

 K. PKÌKÌwgK ivwk wK? 2 

 L. F(x) •K (x  a) ‣es (x  b) «¼viv fvM KiGj hw` ‣KB 

fvMGkl ^vGK ‣es a  b AkƒbÅ nq ZGe •`LvI •h,  

  a2 + ab + b2 + a + b  6 = 0 4 

 M. (i) bs ‣i eüc`xi Drcv`GK weGkÏlY Ki| 4 

5.  P(x) = (ax + 1)2 (y  z) + (ay + 1)2 (z  x) + (az + 1)2  

(x  y) Q(x) = 18x3 + 15x2  x + k 

 K. fvMGkl Dccv`ÅwU wee†Z Ki| 2 

 L. Q(x) ‣i ‣KwU Drcv`K (3x + 2) nGj k ‣i gvb wbYÆq 

Ki| 4 

 M. cÉgvY Ki •h, P(x) = a2(x  y) (y  z) (z  x) ‣es  

  P(x) = ? hLb, x = k2, y = k ‣es z = k  1 nq| 4 

6.  F(a, b, c) = (a + b + c) (ab + bc + ca)  abc 

Q(x) = px5 + qx4 + rx3 + rx2 + qx + p; [p, q, r = aË‚eK ‣es a  0] 

 K. 18x3 + 15x2  x  2 •K Drcv`GK weGkÏlY Ki| 2 

 L. F(a, b, c) = 0 nGj cÉgvY Ki •h, (a + b + c)3 = a3 + b3 + 

c3  4 

 M. (x  r) hw` P(x) ‣i ‣KwU Drcv`K nq ZGe cÉgvY Ki (rx 

 1), p(x) ‣i ‣KwU Drcv`K| 4 

7.  P(x) = x, (x) = 
2x + 2

2  3x
 

 K. Drcv`K Dccv`ÅwU wee†Z Ki| 2 

 L. 1(x) = 1 nGj x ‣i gvb KZ? 4 

 M. 2P(x)

(x + 1) (x2 + 1)2 •K AvswkK f™²vsGk cÉKvk Ki| 4 

8.  x
2  yz

a
 = 

y2  zx

b
 = 

z2  xy

c
  0 

 K. gƒj` f™²vsk wK? 2 

 L. y = 2 ‣es z = 3 aGi 
b

a
 •K AvswkK f™²vsGk cÉKvk Ki| 4 

 M. cÉgvY Ki •h, (a + b + c) (x + y + z) = ax + by + cz 4 
 

m†Rbkxj eüwbeÆvPwbgGWj cÉk²cGòi Dîi 
 

1 L 2 M 3 M 4 M 5 K 6 M 7 M 8 K 9 L 10 L 11 M 12 L 13 N 

14 N 15 L 16 M 17 M 18 N 19 K 20 K 21 K 22 M 23 N 24 L 25 L   
 

m†Rbkxj iPbvgƒjKgGWj cÉk²cGòi Dîi 
 

1. K. 5, 1; L. 3x  3

4(x2 + 1)
 + 

3x + 3

2(x2 + 1)2  
3

4(x + 1)
  

 M.  (l + m + n) (l  m) (m  n) (n  l) 

2. M. a2 
3. L. ( 3x + 4y + 2) (x + 2y  3)  

 A^ev, (3x  4y  2) ( x  2y + 3); M. 4x

3(x2 + 4)
  

x

3(x2 + 1)
 

4. M. (x + 9y) (x  3y2) 

5. L. 2; M. P(x) = a2 
6. K. (2x + 1) (3x + 2) (3x  1) 

7. K. 0 gvòvi; L. x = 4 

 M. 1 + x

(1 + x2)2 + 
x  1

2(x2 + 1)
  

1

2(x + 1)
 

8. L. 2 6  9

6(x  6)
  

9 + 2 6

6(x + 6)
 

 
 
 



12 cvGéix gvaÅwgK m†Rbkxj DœPZi MwYZ 

 

eüwbeÆvPwb cÉk² 

mgq: 25 wgwbU;     gvb-25 
1. •KvbwU eüc`x?  

 K n – 4 L 
6

x
 + 5y  

 M x3 + x2
 N 3x5 + 

y

0
 + 1 

2. i. •KvGbv eüc`xGZ DwÍÏwLZ c`mgƒGni 
MwiÓ¤ gvòvGK eüc`xwUi gvòv ejv nq 

 ii. `yBwU eüc`xi •hvMdj I àYdj meÆ`v 
eüc`x bvI nGZ cvGi   

 iii. eüc`xGZ MwiÓ¤ gvòvhyÚ c`wUGK 
gƒLÅc` ejv nq   

 wbGPi •KvbwU mwVK?  
 K i I ii L ii I iii 

 M i I iii N i, ii I iii 

wbGPi ZG^Åi AvGjvGK 3 I 4 bs cÉGk²i Dîi 
`vI: 

(p +  3), p3 + 2p2 – 5p – 6 eüc`xi ‣KwU 
Drcv`K| 

3. eüc`xwUi gƒLÅ mnM •KvbwU?  

 K –q L 2 M 1 N – 6 

4. eüc`xwUi AbÅ Drcv`KàGjv Kx Kx?  

 K (p + 1), (p – 2) L (p + 1), (p + 2)  

 M (p – 1), (p – 2) N (p – 1), (p + 2)  

5. lx2 + mx + n ‣i ‣KwU Drcv`K x + 1 
nGj l, m, n ‣i gaÅKvi mÁ·KÆ Kx?  

 K l – m = n L l – m + n = 0 
 M l + m – n = 0 N l – m = n  

6. P(x) = 3x3 + 2x2  7x + 8 nGj x nGœQ@ 
 K dvskb L aË‚eK 

 M PjK N A®¼q 
7. hw` P(x), n  2 gvòvi ‣KwU àYvñK 

wecixZ eüc`x nq ‣es P(x) = 0 ‣i ‣KwU 
gƒj x = 8 nq, ZGe x ‣i A¯¦Z ‣KwU 
gvb@ 

 K  
1

8
 L 8 M 

1

8
  N 8  

8. hw` 
5x – 7

(x – 1)(x – 2)
  

A

x – 1
 + 

B

x – 2
 nq, 

ZvnGj A I B ‣i gvb KZ?  

 K A = –2, B = –3 L A = – 2, B = 3  

 M A = 2, B = –3 N A = 2, B = 3  
9. i. x2 + 2xy + 3y2 ‣KwU mggvwòK ivwk  

 ii. x, y, a, h, b •K PjK weGePbv KiGj 

ax2 + 2axy + by2 mggvwòK   

 iii. 3x2y + y2z + 8z2x – 5xyz mggvwòK eüc x̀  
 wbGPi •KvbwU mwVK?  
 K i I iii L i I ii 

 M ii I iii N i, ii I iii 

10. 8x3 + 7z4 – 5xz2 eüc`xwUi NvZ KZ?  

 K 1 L 2 M 3 N 4 

11. y  y + 2y  2  5 ÷ 5 ivwkwUGZ  
 i. c`msLÅv 3 

 ii. aË‚eGKi gvb  1 

 iii. y ‣i mnM 4   

 wbGPi •KvbwU mwVK?    
 K i I ii L ii I iii 

 M i I iii N i, ii I iii   

12. x3

(x  1) (x  2) (x  3)
 f™²vskwU@ 

 K cÉK‡Z L AcÉK‡Z 

 M wgkÉ N Agƒj`   

13. wbGPi •KvbwU cÉwZmg ivwk bq wK §̄ PKÌ- KwgK?  
 K x2  y2 + z2 

 L x

y
 + 

y

z
 + 

z

x
  

 M xy + yz  zx  

 N x2y + y2z + z2x + xy + yz  zx    
14. wbGPi •KvbwU cÉwZmg? 
 K x + y + z L x2  y2 + z2 

 M xy  yz + zx N 2a2  6b2 + c2  
 

15. x2 + y2 + z2 + xy + yz + zx ivwkwUi RbÅ 

wbGPi •KvbwU mwVK?  

 K ivwkwU PKÌ-KÌwgK wK¯§ cÉwZmg bq 
 L ivwkwU cÉwZmg wK¯§ PKÌ-KÌwgK bq 

 M ivwkwU PKÌ-KÌwgK ‣es cÉwZmg 

 N ivwkwU PKÌ-KÌwgK bq ‣es cÉwZmg bq   

16. P(x) = x2  x  2 nGj 
 i. (x + 1) ivwkwUi ‣KwU Drcv`K 

 ii. x = 2 nGj ivwkwUi gvb kƒbÅ nq 

 iii. ‣GK (x  4) «¼viv fvM KiGj fvMGkl 

10 nq 

 wbGPi •KvbwU mwVK?    

 K i I ii L ii  
 M i, ii I iii N i I iii   

17. x2

x2 4
 f™²vskwUi mgvb wbGPi •KvbwU?  

 K 1

x + 2
  

1

x  2
 

 L 
1

x  2
  

1

x + 2
 

 M 1 + 
1

x  2
  

1

x + 2
 

 N 1 + 
1

x  2
 + 

1

x + 2
   

wbGPi ZG^Åi AvGjvGK 18 I 19 bs cÉGk²i Dîi 
`vI : 

x + 5

(x  2) (x  3)
   

A

x  2
  + 

B

x  3
  •hLvGb A I B 

gƒj` msLÅv|  
18. A ‣i gvb KZ? 
 K 7 L 3 
 M 2 N 8   
19. AvswkK f™²vsGk cÉKvwkZ i…c •KvbwU?  

 K 7

x  2
  

8

x  3
  L 7

x  2
 + 

8

x  3
  

 M 3

x  2
 + 

2

x  3
  N 7

x  2
 + 

8

x  3
    

20. x, y, a, b, p cÉGZÅGK PjK nGj wZbgvòvi 
eüc`x wbGPi •KvbwU? 

 K ax2 +2pxy + by2 

 L (ax + by)2 

 M p(ax + b2y) 

 N x(ap + bxp)   
21. bc(b  c) + ca(a  a) + ab(a  b) •K 

Drcv`GK weGkÏlY KiGj wbGPi •KvbwU 
cvIqv hvGe?  

 K (a  b) (b  c) (c  a) 

 L (a + b) (b + c) (c + a) 
 M  (a  b) (b  c) (c  a) 

 N  (a + b) (b + c) (c + a)   
22. x3 + y3 + z3  3xyz ‣i gvb 
 i. (x + y + z) (x2 + y2 + z2  xy  yz  zx) 
 ii. (x + y + z) (x2 + y2 + z2 + xy + yz + zx) 

 iii. 
1

2
(x + y + z) {(x  y)2 + (y  z)2 + (z  x)2} 

 wbGPi •KvbwU mwVK?  
 K i I ii L i I iii 
 M ii I iii N i, ii I iii  
23. P(x) = x3(2  3x  x3) ‣i gƒLÅ mnM •KvbwU? 
 K 3 L 1 M 1 N 2   
24. x2 + y2 + z2 + xy + yz + zx ivwkwU@ 
 i. cÉwZmg 

 ii. mggvwòK 

 iii. PKÌKÌwgK 

 wbGPi •KvbwU mwVK?    
 K i I ii L ii I iii 
 M i I ii N i, ii I iii   

25. P(a) = 4a4 + 12a3 + 7a2  3a  2 ‣ a = 
1

2
 

nGj ‣i mvaviY Drcv`K •KvbwU?  

 K ( )1 + 
1

2
  L (2a  1) 

 M (2a + 1) N ( )2a  
1

2
    

 

 



exRMvwYwZK ivwk 13 

 

m†Rbkxj cÉk² 

mgq: 2 N¥Ÿv 35 wgwbU                 gvb-50 

[we. `Ë. •h •KvGbv 5wU cÉGk²i Dîi w`GZ nGe| cÉwZ cÉGk²i gvb 10  10  5 = 50] 
1.  F(x) = x3 – 4x2 + x – 4 

 K. •`LvI •h, (x – 4), F(x) ‣i ‣KwU Drcv`K| 2 

 L. hw` F(x) •K (x –2a) I (x + 3b) «¼viv fvM KiGj ‣KB fvMGkl 

^vGK ZGe •`LvI •h, 8a3 + 27b3 – 16a2 + 36b2 + 2a + 3b = 0 

•hLvGb, a  b| 4 

 M. x

F(x)
 GK AvswkK f™²vsGk cÉKvk KGiv| 4 

2.  P(y) = (y + 1)(y2 + 1)2 ‣es F(a, b, c) = a3(b  c) + b3(c  a)  

  + c3(a  b)  
 K. eüc`xwUi gvòv I gƒLÅ mnM wbYÆq KGiv| 2 

 L. 2y

P(y)
 •K AvswkK f™²vsGk cÉKvk KGiv| 4 

 M. F(a, b, c) •K Drcv`GK weGkÏlY KGiv| 4 
3.   P(x) = x4 + 7x3 + 17x2 + 17x + k, Q(x) = x3 + 6x2 + 11x + 6 

 K. Q(1) wbYÆq KGiv| 2  

 L. P(x) ‣i ‣KwU Drcv`K 2x  1 nGj, k ‣i gvb wbYÆq KGiv| 4 

 M. x2

Q(x)
  •K AvswkK f™²vsGk cÉKvk KGiv| 4 

4.   P(x) = x3 + 2x2  5x  6; G(x) = 
x3

1  x3  

 K. cÉwZmg ivwk Kx? ‣KwU cÉwZmg ivwki D`vniY `vI| 2 

 L. P(x) •K Drcv`GK weGkÏlY KGiv| 4 

 M. G(x) •K AvswkK f™²vsGk cÉKvk KGiv| 4 

5.   i) P(a) = a3 + 5a2 + 6a + 8 ; ii) G(x) = 
1

1 – x3  

 K. (i) ‣i mvnvGhÅ P(–1) ‣es P(–3) ‣i gvb wbYÆq KGiv| 2 

 L. G(x) ‣i AvswkK f™²vsk wbYÆq KGiv| 4 

 M. P(a) •K (a – x) ‣es (a – y) «¼viv fvM KiGj Dfq •ÞGò ‣KB 

fvMGkl ^vKGj •`LvI •h, x2 + y2 + xy + 5x + 5y + 6 = 0 

•hLvGb, x  y 4 

6.  (x) = 
1

3x  1
 ‣es P(x) = x2 + x  12  

 K. (x) «¼viv ewYÆZ dvskGbi •WvGgb wbYÆq KGiv| 2 

 L.  1(1) wbYÆq KGiv| 4 

 M. hw` P(x) •K 2x  a ‣es 2x  b «¼viv fvM KiGj ‣KB fvMGkl 

^vGK ZGe •`LvI •h, a + b + 2 = 0 •hLvGb a  b. 4 

7. (i) P(x) = 2x3 + x2 + ax  3   

 (ii) F(x, y, z) = x3 + y3 + z3  3xyz 

 (iii)  G(x) = 
x + 3

(x + 1) (2x2 + 4)
  

 K. P(x) ‣i gvòv, gƒLÅ mnM ‣es aË‚ec` wjL| 2  

 L. G(x) •K AvswkK f™²vsGk cÉKvk KGiv| 4 

 M. x = b + c  a, y = c + a  b ‣es z = a + b  c nGj (ii)  nGZ 

•`LvI •h, F(a, b, c) t F(x, y, z) = 1 t 4. 4 

8.  i) gGb Kwi, P(x) = ax3  bx2 + cx + d eüc`xi mnMàGjv cƒYÆmsLÅv 

a  0, d  0 ‣es x  r eüc`xi ‣KwU Drcv`K|  

 ii) 
(ax + 1)2

(x  y)(z  x)
 = A, 

(ay + 1)2

(x  y)(y  z)
 = B, 

(az + 1)2

(y  z)(z  x)
 = C  

 K. x2  2x  8 •K Drcv`GK weGkÏlY KGiv| 2 

 L. hw` r = 
p

q
 jwNÓ¡ AvKvGi cÉKvwkZ gƒj` msLÅv nq, ZGe cÉgvY Ki 

•h, p, d ‣i Drcv`K I q, a ‣i Drcv`K nGe| 4 

 M. A + B + C ‣i gvb wbYÆq KGiv| 4 
 

wbGRGK hvPvB Kwi: eüwbeÆvPwb cÉk² 
 

Dî
i 1 M 2 M 3 M 4 K 5 K 6 M 7 M 8 N 9 N 10 N 11 N 12 L 13 L 

14 K 15 M 16 N 17 M 18 K 19 N 20 K 21 M 22 L 23 L 24 N 25 L   

wbGRGK hvPvB Kwi: m†Rbkxj cÉk² 
 

1. M. 1

17
 ( )

4

x  4
 + 

1  4x

x2 + 1
 

2. K. 5, 1; L. – 
1

 2(y + 1)
  + 

y –1

 2 (y2 + 1)
  + 

y + 1

 (y2 + 1)2  

 M. – (a – b) (b – c) (c – a) (a + b + c) 
3. K. 0   

 L. − 
219

16
    

 M. 1

2(x + 1)
  

4

x + 2
 + 

9

2(x + 3)
 

4. L. (x + 1) (x – 2) (x + 3)  

 M. 1 + 
1

3(1  x)
 + 

x + 2

3(1 + x + x2)
  

5. K. 6, 8 

 L. 1

 3 (1 –x)
  + 

x + 2

 3 (1 + x +x2)
  

6. K. { } x : x   x  
1

3
 

 L. 2
3

  

7. K. 3, 2, 3  

 L.  1
3

  ( )1

x + 1
  

2x  5

2x2 + 4
  

8. K. (x  4) (x + 2)    
 M. – a2 

 


