
 

 

 

 

 

 

cÖkœ1  f (a) = a3 + 5a2 + 6a + 8 Ges g(a) = 
2a

(a + 1)(a2 + 1)2 `yBwU exRMwYZxq 

ivwk| [Xv. †ev. 16] 

K. f (− 3) Gi gvb KZ? 2 

L. f(x)  †K x − p Ges x − q Øviv fvM Ki‡j hw` GKB fvM‡kl _v‡K †mLv‡b p  q, Z‡e 

†`LvI †h, p2 + q2 + pq + 5p + 5q + 6 = 0 4 

M. g(a) †K AvswkK fMœvs‡k cÖKvk Ki| 4 
1 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, f (a) = a3 + 5a2 + 6a + 8  

  f (–3) = (–3)3 + 5.(–3)2 + 6.(–3) + 8  
 = –27 + 45 – 18 + 8  = 53 – 45  = 8 (Ans.)  

L   †`Iqv Av‡Q, f (a) = a3 + 5a2 + 6a + 8  

  f (x) = x3 + 5x2 + 6x + 8 
 f (x) †K (x – p) Øviv fvM Ki‡j fvM‡kl n‡e f (p). 

  f (p) = p3 + 5p2 + 6p + 8  
 Avevi, f (x) †K (x – q) Øviv fvM Ki‡j fvM‡kl n‡e f (q). 

  f (q) = q3 + 5q2 + 6q + 8  
 cÖkœvbymv‡i, f (p) = f (q)  

 ev, p3 + 5p2 + 6p + 8 = q3 + 5q2 + 6q + 8  

 ev, p3 – q3 + 5(p2 – q2) + 6(p – q) = 0  

 ev, (p – q) (p2 + pq + q2) + 5(p + q) (p – q) + 6(p – q) = 0 

 ev, (p – q) (p2 + pq + q2 + 5p + 5q + 6) = 0 

 †h‡nZz p  q, †m‡nZz p – q  0  

  p2 + q2 + pq + 5p + 5q + 6 = 0 (†`Lv‡bv n‡jv)  

M  †`Iqv Av‡Q, g(a) = 
2a

(a + 1)(a2 + 1)2  

awi,  
2a

 (a + 1) (a2 + 1)2    
A

 a + 1
 +  

Ba + C

 a2 + 1
 + 

Da + E

 (a2 + 1)2  .....(i) 

(i) bs Gi Dfq c¶‡K (a + 1) (a2 + 1)2 Øviv ¸Y K‡i cvB, 

2a  A (a2 +1)2 + (Ba +C) (a + 1) (a2 +1) +(Da + E) (a + 1) ......(ii) 
(ii) bs G a = – 1 ewm‡q cvB, 2(–1) = A (1 + 1)2 

Aa¨vq-2: exRMvwYwZK ivwk 

 



 

ev, – 2 = 4A  ev, A = –  
2

4
   A = –  

1

2
  

(ii) bs †_‡K, 

2a  A(a4 + 2a2 + 1) + (Ba + C) (a3 + a + a2 + 1)  + Da2 + Da + Ea + E  

ev, 2a  Aa4 + 2Aa2 + A + Ba4 + Ba2 + Ba3 + Ba + Ca3 + Ca + Ca2 + C  

+ Da2 + Da + Ea + E  

 2a  (A + B)a4 + (B + C)a3 + (2A + B + C + D)a2  
 + (B + C + D + E)a + (A + C + E)   

a4, a3, a2 I a Gi mnM mgxK…Z K‡i cvB, A + B = 0  

ev, –  
1

2
  + B = 0  [A = – 

1

2
 ] 

 B =  
1

2
  

Avevi, B + C = 0  

ev, 
1

2
  + C = 0  C = – 

1

2
  

Avevi, 2A + B + C + D = 0 

ev, 2 . 








– 
1

2
 +  

1

2
  –  

1

2
  + D = 0 ev, – 1 + D = 0  D = 1 

Avevi, B + C + D + E =2 

ev, 
1

2
 – 

1

2
  + 1 + E = 2 ev, E = 2 – 1  E = 1 

GLb, A, B, C, D I E Gi gvb (i) bs G ewm‡q cvB, 

2a

(a + 1)(a2 + 1)2  = 

– 
1

2

a + 1
  + 

1

2
 a – 

1

2

 a2 + 1
  + 

a + 1

(a2 + 1)2   

  = – 
1

 2(a + 1)
  + 

a –1

 2 (a2 + 1)
  + 

a + 1

 (a2 + 1)2  

hv wb‡Y©q AvswkK fMœvsk| 

cÖkœ2  x, y, z Gi GKwU eûc`x n‡jv, [Xv. †ev. 15] 

F(x,y,z) = x3 + y3 + z3 – 3xyz  
K. †`LvI †h, F(x, y, z) GKwU PµµwgK ivwk| 2 

L. F(x, y, z) †K Drcv`‡K we‡k­lY Ki Ges hw` F(x, y, z) = 0,  

x + y + z ≠ 0 nq, Z‡e †`LvI †h, x2 + y2 + z2 = xy + yz + zx. 4 

M. hw` x = b + c – a, y = c + a – b I z = a + b – c nq, Z‡e †`LvI †h, F(a, b, c) 

t F(x, y, z) = 1 t 4. 4 



 

2 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, F(x, y, z) = x3 + y3 + z3 − 3xyz 

 GLb, F(y, z, x) = y3 + z3 + x3 − 3yzx = x3 + y3 + z3 − 3xyz 

   = F(x, y, z) 

 Avevi, F(z, x, y) = z3 + x3 + y3 − 3zxy = x3 + y3 + z3 − 3xyz 

   = F(x, y, z) 

  F(x, y, z) = F(y, z, x) = F(z, x, y) 

 AZGe, F(x, y, z) GKwU PµµwgK ivwk|  (†`Lv‡bv n‡jv) 

L   †`Iqv Av‡Q,  

 F(x, y, z) = x3 + y3 + z3 − 3xyz 

  = (x + y)3 − 3xy (x + y) + z3 − 3xyz 

  = (x + y)3 + z3 − 3xy(x + y) − 3xyz 

  = (x + y + z)3 − 3(x + y) z (x + y + z) − 3xy(x + y + z)  

  = (x + y + z) {(x + y + z)2 − 3z(x + y) − 3xy} 

  = (x + y + z) {(x + y)2 + 2(x + y)z + z2 − 3z(x + y) − 3xy} 

  = (x + y + z) {x2 + 2xy + y2 + z2 − z(x + y) − 3xy} 

  = (x + y + z) (x2 + y2 + z2 − xy − yz − zx) (Ans.) 

 cÖkœg‡Z, F(x, y, z) = 0 

  (x + y + z) (x2 + y2 + z2 − xy − yz − zx) = 0 

 †h‡nZz, x + y + z  0 

 myZivs x2 + y2 + z2 − xy − yz − zx = 0 

  x2 + y2 + z2 = xy + yz + zx  (†`Lv‡bv n‡jv) 

M  †`Iqv Av‡Q, 

  x = b + c − a 

  y = c + a − b 

 Ges z = a + b − c 

 ÔLÕ n‡Z cvB,  

    F (x, y, z) 
 = (x + y + z) (x2 + y2 + z2 – xy – yz – zx) 

 = 
1

2
 (x + y + z) (2x2 + 2y2 + 2z2 – 2xy – 2yz – 2zx) 

 = 
1

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



 

 =  
1

2
  (b + c − a + c + a − b + a + b − c) {(b + c − a − c − a +b)2 + (c + a − 

b − a − b + c)2 + ( a + b − c − b − c + a)2}   
[x, y , z Gi gvb ewm‡q] 

 = 
1

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

 = 
1

2
 (a + b + c) {4(a − b)2 + 4(b − c)2 + 4 (c − a)2} 

 = 4. 
1

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

 = 4(a3 + b3 + c3 − 3abc)   [ 
1

2
 (a + b + c) {(a − b)2 + (b − c)2  

 + (c − a)2} = a3 + b3 + c3 − 3abc] 
 = 4. F(a, b, c). 
 ev, F (x, y, z) = 4 F(a, b, c) 

 ev, 
F (x, y, z)

F (a, b, c)
 = 4   

 ev, 
F (a, b, c)

F (x, y, z)
 = 

1

4
  [wecixZKiY K‡i] 

  F (a, b, c) t F (x, y, z) = 1 t 4  (†`Lv‡bv n‡jv) 

cÖkœ3  f(x) = 
1

3x − 1
 Ges g(x) = 

x2

x2 − 16
 `ywU dvskb| [iv. †ev. 16] 

K. f(x) Øviv ewY©Z dvsk‡bi †Wv‡gb wbY©q Ki|  2 

L. f −1(−1) wbY©q Ki|  4 

M. g(x) †K AvswkK fMœvs‡k cÖKvk Ki|  4 
3 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, f(x) = 
1

3x − 1
 

 GLb, f(x) dvskbwU msÁvwqZ n‡e hw`I †Kej hw` 3x − 1 > 0 nq|  

 ev, 3x − 1 + 1 > 0 + 1  ev, 3x > 1  

  x > 
1

3
  

  dvsk‡bi †Wv‡gb = {x   : x > 
1

3
}(Ans.) 



 

L   awi,  y = f(x) = 
1

3x – 1
  

   y = 
1

3x – 1
  

 ev, y2 = 
1

3x – 1
 [eM© K‡i]  

 ev, 3x – 1 = 
1

y2  ev, 3x = 
1

y2 + 1  

 ev, 3x = 
1 + y2

y2   ev, x = 
1 + y2

3y2   

 ev, f–1 (y) = 
1 + y2

3y2  [f(x) = y  x = f–1 (y)]  

  f–1 (–1) = 
1 + (–1)2

3(–1)2   = 
1 + 1

3.1
 = 

2

3
 (Ans.)  

M   †`Iqv Av‡Q, 

 g(x) = 
x2

x2 − 16
 = 

x2 − 16 + 16

x2 − 16
 = 

x2 – 16

x2 – 16
 + 

16

x2 – 16
  

  = 1 + 
16

(x + 4)(x − 4)
 

 awi, 
16

(x + 4)(x − 4)
  

A

(x + 4)
 + 

B

(x − 4)
 ......... (i) 

 (i) bs †K (x + 4)(x − 4) Øviv ¸Y K‡i cvB, 

 16  A(x − 4) + B(x + 4) .......... (ii)  
 hv x Gi mKj gv‡bi Rb¨ mZ¨| 

 (ii) bs G x = − 4 ewm‡q cvB, 

 16 = A(−4 − 4) + B(−4 + 4)  

 ev, 16 = − 8A 

  A = −2  

 Avevi, (ii) bs G x = 4 ewm‡q cvB, 

 16 = A(4 − 4) + B(4 + 4) 
 ev, 16 = 8B 

  B = 2  

 A I B Gi gvb (i) bs G ewm‡q cvB, 

 
16

(x + 4)(x − 4)
 = 

−2

x + 4
 + 

2

x − 4
 



 

  g(x) = 
x2

x2 – 16
 = 1 − 

2

(x + 4)
 + 

2

(x − 4)
 hv AvswkK fMœvs‡k cÖKvwkZ iƒc| 

cÖkœ4  P(x) = – x2 + 15x + 10x3 + 9 Ges Q(x) = x3 + x2 – 6x. 
   [iv. †ev. 15] 

K. P(x) †K x Pj‡Ki Av`k©iƒ‡c wj‡L Gi gyL¨mnM wbY©q Ki| 2 

L. P(x) †K Drcv`‡K we‡k­lY Ki| 4 

M. 
x2 + x – 1

Q(x)
 †K AvswkK fMœvs‡k cÖKvk Ki| 4 

4 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, P(x) = −x2 + 15x + 10x3 + 9 

 x Pj‡Ki Av`k©iƒ‡c wj‡L cvB, 

 P(x) = 10x3 − x2 + 15x + 9 
 GLv‡b, eûc`xi gvÎv = 3 

  g~L¨ mnM = 10 (Ans.) 

L   GLv‡b, P(x) Gi aª“ec` 9 Gi Drcv`Kmg~‡ni †mU,  

 F1 = {1, −1, 3, −3, 9, −9} 
 P(x) Gi g~L¨ mnM 10 Gi Drcv`K mg~‡ni †mU, 

 F2 = {1, −1, 2, −2, 5, −5, 10, −10} 

 GLb, P(x) we‡ePbv Kwi, †hLv‡b, x = 
r

s
  Ges r  F1, s  F2 

 Zvn‡j,  

 x = 1 n‡j, P(1) = 10.(1)3 − (1)2 + 15.1 + 9  0 

 x = −1 n‡j, P(−1) = 10.(−1)3 − (−1)2 + 15.(−1) + 9  0 

 x = 
1

2
  n‡j, P







1

2
 = 10.







1

2
3
  − 







1

2
2
 + 15.







1

2
 + 9  0 

 x = −
1

2
  n‡j, P









−
1

2
 = 10









−
1

2
3
  − 









−1

2
2
 + 15.









−1

2
 + 9 = 0 

  








x − 








−
1

2
  ev, 









x + 
1

2
 , P(x) Gi GKwU Drcv`K| 

 GLb,  

 P(x) = 10x3 − x2 + 15x + 9 

  = 10x3 + 5x2 − 6x2 − 3x + 18x + 9 

  = 10x2









x + 
1

2
 − 6x









x + 
1

2
 + 18









x + 
1

2
  



 

  = 








x + 
1

2
 (10x2 − 6x + 18) 

  = 2








x + 
1

2
  (5x2 − 3x + 9) 

  = (2x + 1) (5x2 − 3x + 9) (Ans.) 

M  †`Iqv Av‡Q, Q(x) = x3 + x2 − 6x 

 Q(x) †K Drcv`‡K we‡k­lY K‡i cvB, 

  Q(x) = x3 + x2 − 6x = x(x2 + x − 6) = x(x2 + 3x − 2x − 6) 

  = x{x(x + 3) − 2(x + 3)} = x(x + 3) (x − 2) 

 cÖ`Ë ivwk = 
x2 + x – 1

 x3 + x2 – 6x
   

  = 
x2 + x –1

 x (x –2) (x + 3)
    [x3 + x 2 –  6x = x(x –  2) (x + 3)] 

awi,  
x2 + x – 1

 x (x –2) (x + 3)
     

A

x
 + 

B

 x –2
  +  

C

x + 3
  ....... (i) 

Dfqc¶‡K x(x – 2) (x + 3) Øviv ¸Y K‡i cvB, 

x2 + x –1  A(x –2) (x + 3) + Bx(x + 3) + Cx(x – 2) .... (ii) 
(ii) bs G x = 0  ewm‡q cvB, 

–1 = A. (–2).3  ev, – 6A  = –1   A =  
1

6
  

(ii) bs G x = 2  ewm‡q cvB, 

22 + 2 –1 = A (2 –2) (2 + 3) + B. 2. (2 + 3) + C. 2 (2–2) 
ev, 4 + 2 –1 = B. 2. 5 

ev,  10B = 5 

 B = 
1

2
  

(ii) bs G x = – 3 ewm‡q cvB, 

(–3)2 + (–3) –1 = A (–3 –2) (–3+ 3) + B. (–3) (–3+ 3) + C. (–3) (–3–2)  
ev,  9 –3 –1 = C. (–3) (–5). 

ev,  15C = 5 

 C =  
1

3
  

A, B I C Gi gvb (i) bs G ewm‡q cvB, 



 

x2 + x –1

 x (x –2) (x + 3)
  = 

1

6

x
 + 

1

2

x − 2
 + 

1

3

x + 3
 =  

1

6x
  + 

1

2 (x –2)
  + 

1

3 (x + 3)
  

 hv AvswkK fMœvs‡k cÖKvwkZ iƒc| 

cÖkœ5  P(x) = x2 + x − 12, Q(x) = 9x + 2. [w`. †ev. 16] 

K. F(x) = 
2x

x + 3
 Gi †Wv‡gb wbY©q Ki| 2 

L. hw` P(x) †K 2x − a Ges 2x − b Øviv fvM Ki‡j GKB fvM‡kl _v‡K †hLv‡b a  b 

Z‡e †`LvI †h, a + b + 2 = 0 4 

M. 
Q(x)

P(x)
 †K AvswkK fMœvs‡k cÖKvk Ki| 4 

5 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, F(x) = 
2x

x + 3
 

 F(x) = 
2x

x + 3
   n‡e hw` I †Kej hw` x + 3  0 nq  

  x  – 3 

  †Wvg, F =  − {−3} (Ans.) 

L   †`Iqv Av‡Q, P(x) = x2 + x − 12 

 P(x) †K (2x − a) Øviv fvM Ki‡j fvM‡kl n‡e  P






a

2
  

  P






a

2
 = 







a

2
2
 + 

a

2
 − 12 

 Avevi, P(x) †K (2x − b) Øviv fvM Ki‡j fvM‡kl n‡e P






b

2
|  

  P






b

2
 = 







b

2
2
+ 

b

2
 − 12 

 kZ©vbymv‡i, 






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 

 †h‡nZz a  b 

  a + b + 2 = 0 (†`Lv‡bv n‡jv) 

M  †`Iqv Av‡Q,  

 P(x) = x2 + x − 12 

 Ges Q(x) = 9x + 2 

 GLb, x2 + x − 12 = x2 + 4x − 3x − 12  = x (x + 4) − 3(x + 4) 

  = (x + 4) (x − 3) 

  
Q(x)

P(x)
 = 

9x + 2

x2 + x − 12
 = 

9x + 2

(x + 4) (x − 3)
 

 awi, 
9x + 2

(x + 4) (x − 3)
  

A

x + 4
 + 

B

x − 3
................. (i) 

 mgxKiY (i) Gi Dfqc¶‡K (x + 4) (x − 3) Øviv ¸Y K‡i cvB, 

 9x + 2  A (x − 3) + B(x + 4) ................... (ii) 

 hv x Gi mKj gv‡bi Rb¨ mZ¨| 

 GLb, mgxKiY (ii) Gi Dfqc‡¶ x = − 4 ewm‡q cvB, 

 9 (−4) + 2 = A (−4 − 3) + B(−4 + 4) 

 ev, − 36 + 2 = − 7A 

 ev, − 34 = − 7A 

  A = 
34

7
 

 Avevi, mgxKiY (ii) Gi Dfqc‡¶ x = 3 ewm‡q cvB, 

 9.3 + 2 = A (3 − 3) + B(3 + 4) 

 ev, 29 = 7B 

  B = 
29

7
 

 A I B Gi gvb mgxKiY (i) G ewm‡q cvB, 

 
9x + 2

(x + 4) (x − 3)
 = 

34

7

x + 4
 + 

29

7

x − 3
 

  
Q(x)

P(x)
 = 

34

7(x + 4)
 + 

29

7 (x − 3)
 hv wb‡Y©q AvswkK fMœvsk|  



 

cÖkœ6  (y) = 
y3 – 2y2 + 1

y2 – 2y – 3
[w`. †ev. 15] 

K. 








– 
1

3
 wbY©q Ki| 2 

L. (y) = 0 n‡j, y Gi gvb wbY©q Ki| 4 

M. (y) †K AvswkK fMœvs‡k cÖKvk Ki| 4 

6 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, (y) = 
y3 – 2y2 + 1

y2 – 2y – 3
 

 








–
1

3
 = 









–
1

3

3

 – 2








–
1

3

2

 + 1









–
1

3

2

 – 2








–
1

3
 – 3

  

 =

–
1

27
 – 2. 

1

9
 + 1

1

9
 + 

2

3
 – 3

  = 

–1 – 6 + 27

27

1 + 6 – 27

9

  = 
20

27
  

9

(–20)
  = – 

1

3
  

  








–
1

3
 = – 

1

3
  (Ans.)  

L   hw`, (y) = 0 nq,  

 
y3 – 2y2 + 1

y2 – 2y – 3
 = 0  

ev, y3 – 2y2 + 1 = 0  

awi, g(y) = y3 – 2y2 + 1  

 g(1) = (1)3 – 2(1)2 + 1  = 1 – 2 + 1  = 0 

 (y – 1), g(y) Gi GKwU Drcv`K| 

ev, y3 – 2y2 + 1 = 0  

ev, y3 – y2 – y2 + y − y + 1 = 0  

ev, y2(y – 1) – y(y – 1) – 1(y – 1) = 0 

ev, (y – 1) (y2 − y − 1) = 0    

nq, y – 

1 = 0 

 y = 1  

A_ev, y2 – y – 1 = 0 

GLv‡b, mgxKiYwU‡K  

ax2 + bx + c = 0 Gi mv‡_  

Zzjbv K‡i cvB,  



 

a = 1, b = –1, c = −1  

 y = 
–b  b2 – 4ac

2a
  

= 

–(–1)  (–1)2 – 4.1(–1)

2.1
   

 y = 
1  5

2
  

 y Gi gvb¸‡jv 1, 
1 + 5

2
, 

1 – 5

2
 (Ans.)  

M   ivwkwU :  
y3 – 2y2 + 1

y2 – 2y – 3
  

GLb, 
y3 – 2y2 + 1

y2 – 2y – 3
 = 

y(y2 – 2y – 3) + 3y + 1

y2 – 2y – 3
  

 = y + 
3y + 1

(y – 3)(y + 1)
  

 
3y + 1

(y – 3)(y + 1)
 GKwU cÖK…Z fMœvsk|  

awi, 
3y + 1

(y – 3)(y + 1)
  

A

y – 3
 + 

B

y + 1
.................(i)  

(i) bs mgxKi‡Yi Dfqc‡¶ (y – 3) (y + 1) Øviv ¸Y K‡i cvB- 

3y + 1  A(y + 1) + B(y – 3) ...........(ii)  
mgxKiY (ii) bs Gi Dfqc‡¶ y = –1 ewm‡q cvB,  

3(–1) + 1 = A(–1 + 1) + B(–1 –3)  
ev, –3 + 1 = A.0 – 4B   

ev, –2 = –4B  

 B = 
2

4
 = 

1

2
  

Avevi, mgxKiY (ii) bs Gi Dfqc‡¶ y = 3 ewm‡q cvB,  

3.3 + 1 = A(3 + 1) + B(3 – 3)  
ev, 9 + 1 = 4.A + B.0 ev, 10 = 4A  

 A = 
10

4
 = 

5

2
  

A I B Gi gvb mgxKiY (i)bs G ewm‡q cvB, 



 

3y + 1

(y – 3) (y + 1)
 = 

5

2

y – 3
 + 

1

2

y + 1
  

 wb‡Y©q AvswkK fMœvsk:  
y3 – 2y2 + 1

y2 – 2y – 3
  = y + 

5

2

y – 3
 + 

1

2

y + 1
   

 =  y + 
5

2(y – 3)
 + 

1

2(y + 1)
  

cÖkœ7  P(x) = 18x3 + 15x2 − x + a, Q(x) = x3 + x2 − 6x `ywU exRMwYZxq 

mgxKiY| [Kz. †ev. 17] 

K. Q(x) †K Drcv`‡K we‡k­lY Ki| 2 

L. P(x) Gi GKwU Drcv`K (3x + 2) n‡j, a Gi gvb wbY©q Ki| 4 

M. 
x2 + x − 1

Q(x)
 †K AvswkK fMœvs‡k cÖKvk Ki| 4 

7 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 

 Q(x) = x3 + x2 − 6x = x(x2 + x − 6) 
  = x (x2 + 3x − 2x − 6) = x {x (x + 3) − 2 (x + 3)} 
  = x (x + 3) (x − 2) (Ans.) 

L   †`Iqv Av‡Q, P(x) = 18x3 + 15x2 − x + a 

 †h‡nZz (3x + 2), P(x) Gi GKwU Drcv`K, ZvB, (3x + 2) Øviv P(x) †K fvM Ki‡j 

fvM‡kl k~b¨ n‡e| A_©vr 

 P








− 
2

3
 = 0 

 ev, 18 








− 
2

3
3
 + 15 









− 
2

3
2
 − 









− 
2

3
 + a = 0 

 ev, − 18 . 
8

27
 + 15 . 

4

9
 + 

2

3
 + a = 0 

 ev, − 
16

3
 + 

20

3
 + 

2

3
 + a = 0  ev, a = 

16

3
 − 

20

3
 − 

2

3
 

 ev, a = 
16 − 20 − 2

3
 ev, a = 

− 6

3
 

  a = − 2 (Ans.) 

M  m„Rbkxj 4(M) bs mgvavb ª̀óe¨| c„ôv-28 

cÖkœ8  p(x) = x3 + x2 – 6x Ges f (x) = x2 – 9x – 6 ỳwU dvskb|  [P. †ev. 16] 



 

K. f (x) †K (x + 3) Øviv fvM Ki‡j †h fvM‡kl _v‡K Zv fvM‡kl Dccv‡`¨i mvnv‡h¨ wbY©q 

Ki|  2 

L. p(x) †K (x – a) Ges (x – b) Øviv fvM Ki‡j hw` GKB fvM‡kl _v‡K †hLv‡b a  b, 

Z‡e †`LvI †h, a2 + ab + b2 + a + b = 6. 4 

M. 
f (x)

p(x)
 †K AvswkK fMœvs‡k cÖKvk Ki|  4 

8 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 

 f(x) = x2 − 9x − 6 

 GLb, f(x) †K (x + 3) Øviv fvM Ki‡j fvM‡kl n‡e f(− 3)| 

  f(− 3) = (− 3)2 − 9(− 3) − 6 = 9 + 27 − 6 = 30 (Ans.) 

L  †`Iqv Av‡Q, 

 p(x) = x3 + x2 − 6x 

 p(x) †K (x − a) I (x − b) Øviv fvM Ki‡j fvM‡kl n‡e h_vµ‡g p(a) I p(b)|  

 cÖkœvbymv‡i, 

 p(a) = p(b) 

 ev, a3 + a2 − 6a = b3 + b2 − 6b 

 ev, a3 − b3 + a2 − b2 − 6(a − b) = 0 

 ev, (a − b)(a2 + ab + b2) + (a + b)(a − b) − 6(a − b) = 0 

 ev, (a − b) (a2 + ab + b2 + a + b − 6) = 0 

 ev, a2 + ab + b2 + a + b − 6 = 0 [†h‡nZz a  b †m‡nZz a − b  0] 

  a2 + ab + b2 + a + b = 6 (†`Lv‡bv n‡jv) 

M  
f (x)

p(x)
 = 

x2 − 9x − 6

x3 + x2 − 6x
 = 

x2 – 9x – 6

x(x2 + x – 6)
 = 

x2 – 9x – 6

x(x2 + 3x – 2x – 6)
 

  
f (x)

p(x)
 = 

x2 − 9x − 6

x(x − 2)(x + 3)
 

 awi, 
x2 − 9x − 6

x(x − 2)(x + 3)
  

A

x
 + 

B

x − 2
 + 

C

x + 3
 .............. (i) 

 (i) bs Gi Dfqc¶‡K x(x − 2)(x + 3) Øviv ¸Y K‡i cvB, 

 x2 − 9x − 6  A(x − 2)(x + 3) + Bx(x + 3) + Cx(x − 2) ....... (ii) 

 hv x-Gi mKj gv‡bi Rb¨ mZ¨| 

 GLb, (ii) bs Gi Dfqc‡¶ x = 0 ewm‡q cvB, 

 0 − 0 − 6 = A(0 − 2)(0 + 3) + 0 + 0 



 

 ev, − 6 = − 6A 

  A = 1 

 Avevi, (ii) bs Gi Dfqc‡¶ x = 2 ewm‡q cvB, 

 22 − 9.2 − 6 = 0 + B.2(2 + 3) + 0 

 ev, − 20 = 10B  B = − 2 

 (ii) bs Gi Dfqc‡¶ x = − 3 ewm‡q cvB, 

 (− 3)2 − 9.(− 3) − 6 = 0 + 0 + C(− 3)(− 3 – 2) 

 ev, 30 = 15C  C = 2 

 A, B, C Gi gvb (i) bs G ewm‡q cvB, 

 
x2 − 9x − 6

x(x − 2)(x + 3)
 = 

1

x
 − 

2

x − 2
 + 

2

x + 3
 

 hv AvswkK fMœvs‡ki cÖKvwkZ iƒc| 

cÖkœ9  (a) = a3 + 5a2 + 6a + 8 Ges P(x) = 
x + 3

x2 + 8x + 15
 [P. †ev. 15] 

K. (–2) Gi gvb wbY©q Ki| 2 

L. P(x) †K AvswkK fMœvs‡k cÖKvk Ki| 4 

M. hw` (a) †K (a – x) Ges (a – y) Øviv fvM Ki‡j  

 GKB fvM‡kl _v‡K Z‡e cÖgvY Ki †h, 

 x2 + y2 + xy + 5x + 5y + 6 = 0, †hLv‡b x  y| 4 

9 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, (a) = a3 + 5a2 + 6a + 8 

  (−2) = (−2)3 + 5(−2)2 + 6(−2) + 8 

   = −8 + 20 − 12 + 8 = 8 (Ans.) 

L   †`Iqv Av‡Q, P(x) = 
x + 3

x2 + 8x + 15
  = 

x + 3

x2 + 5x + 3x + 15
  

   = 
x + 3

(x + 5) (x + 3)
 = 

1

x + 5
  

 hv wb‡Y©q AvswkK fMœvsk| 

M  fvM‡kl Dccv`¨ Abymv‡i, 

 (a) †K (a − x) Øviv fvM Ki‡j fvM‡kl n‡e  

 (x) = x3 + 5x2 + 6x + 8 

 Ges (a) †K (a − y) Øviv fvM Ki‡j fvM‡kl n‡e  

 (y) = y3 + 5y2 + 6y + 8 



 

 kZ©vbymv‡i, (x) = (y) 

 ev, x3 + 5x2 + 6x + 8 = y3 + 5y2 + 6y + 8 

 ev, x3 − y3 + 5(x2 − y2) + 6(x − y) = 0 

 ev, (x − y) (x2 + xy + y2) + 5(x + y) (x − y) + 6(x −y) = 0 

 ev, (x − y) (x2 + xy + y2 + 5x + 5y + 6) = 0 

 ev, (x − y) (x2 + y2 + xy + 5x + 5y + 6) = 0 

 wKš‘, x − y  0 

  x2 + y2 + xy + 5x + 5y + 6 = 0  [†hLv‡b x  y] (cÖgvwYZ) 

cÖkœ10 g(x) = px3 + qx2 + rx + s eûc`xi mnM¸‡jv c~Y©msL¨v 

p  0, s  0 Ges x – 1 eûc`xwUi GKwU Drcv`K| Aci GKwU ivwk Q(x) = 

x3

x2 – 16
 .  [wm. †ev. 16] 

K. †`LvI †h, p + q + r + s = 0.  2 

L. hw` p = 1, q = 5, r = 6, s = 8 nq Ges g(x) †K x – k I x –  Øviv fvM Kwi‡j 

GKB Aewkó _v‡K, †hLv‡b k   Z‡e †`LvI †h, k2 + 2 + k + 5k + 5 + 6 = 0.  

 4 

M. Q(x)-†K AvswkK fMœvs‡k cÖKvk Ki|  4 

10 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, 

 g(x) = px3 + qx2 + rx + s 

 (x − 1), g(x) Gi GKwU Drcv`K| 

 A_©vr, g(1) = 0 

 ev, p.(1)3 + q.(1)2 + r.1 + s = 0 

  p + q + r + s = 0 (†`Lv‡bv n‡jv) 

L   GLv‡b, 

 g(x) = px3 + qx2 + rx + s 
 Ges p = 1, q = 5, r = 6, s = 8 

  g(x) = x3 + 5x2 + 6x + 8 

 AZtci m„Rbkxj 1(L) bs mgvavb Abyiƒc| c„ôv-27 

M  †`Iqv Av‡Q,  

 Q(x) = 
x3

x2 − 16
 = 

x(x2 − 16) + 16x

x2 − 16
 = x + 

16x

x2 − 16
 



 

  = x + 
16x

(x + 4)(x − 4)
 

 awi, 
16x

(x + 4)(x − 4)
  

A

x + 4
 + 

B

x − 4
 ............. (i) 

 (i) bs Gi Dfqc¶‡K (x + 4)(x − 4) Øviv ¸Y K‡i cvB, 

 16x  A(x − 4) + B(x + 4) ................. (ii) 
 hv x Gi mKj gv‡bi Rb¨ mZ¨| 

 (ii) bs Gi Dfqc‡¶ x = − 4 ewm‡q cvB, 

 16  (− 4) = A(− 4 − 4) + B(− 4 + 4) 

 ev, − 64 = − 8A  A = 8 

 Avevi, (ii) bs Gi Dfqc‡¶ x = 4 ewm‡q cvB, 

 16  4 = A(4 − 4) + B(4 + 4) 

 ev, 64 = 8B  B = 8 

 A I B Gi gvb (i) bs ewm‡q cvB, 

 
16x

(x + 4)(x − 4)
 = 

8

x + 4
 + 

8

x − 4
 = 8









1

x + 4
 + 

1

x − 4
 

  Q(x) = x + 8








1

x + 4
 + 

1

x − 4
 

 hv cÖ`Ë fMœvskwUi AvswkK fMœvs‡k cÖKvwkZ iƒc| 

cÖkœ11  P(x) = x3 – 6x2 + 11x – 6[h. †ev. 17] 

K. P(x) Gi gvÎv I gyL¨ mn‡Mi AbycvZ wbY©q Ki|  2 

L. P(x) †K x – m Ges x – n Øviv fvM Ki‡j hw` GKB fvM‡kl _v‡K, †hLv‡b m  n, 

Z‡e †`LvI †h, m2 + mn + n2 – 6m – 6n + 11 = 0.  4 

M. 
x3

P(x)
 †K AvswkK fMœvs‡k iƒcvš—i Ki| 4 

11 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, P(x) = x3 – 6x2 + 11x – 6  

 GLv‡b, PjK x Gi m‡e©v”P NvZ = 3  

 ¯ P(x) Gi gvÎv  = 3  

 Ges P(x) Gi gyL¨ mnM = 1  

 ¯ gvÎv I gyL¨ mn‡Mi AbycvZ = 3 : 1  (Ans.)  

L   P(x) †K (x – m) Øviv fvM Ki‡j fvM‡kl n‡e P(m) 

  P(m) = m3 – 6m2 + 11m – 6  

 Ges P(x) †K (x – n) Øviv fvM Ki‡j fvM‡kl n‡e P(n) 



 

  P(n) = n3 − 6n2 + 11n – 6  

 cÖkœg‡Z, P(m) = P(n)  

 ev, m3 – 6m2 + 11m – 6 = n3 – 6n2 + 11n –   

 ev, m3 – n3 – 6m2 + 6n2 + 11m – 11n = 0 

 ev, (m – n) (m2 + mn + n2) – 6(m + n) (m – n) + 11(m – n) = 0 

 ev, (m – n) (m2 + mn + n2 – 6m – 6n + 11) = 0  

 ¯ m2 + mn + n2 – 6m – 6n + 11 = 0  [ m  n e‡j m – n  0] 

(†`Lv‡bv n‡jv) 

M  P(x) = x3 – 6x2 + 11x – 6  

  = x3 – x2 – 5x2 + 5x + 6x – 6  

  = x2(x – 1) –5x(x – 1) + 6 (x – 1)  

  = (x – 1) (x2 – 5x + 6)  = (x – 1) (x – 2) (x – 3)  

 ¯ 
x3

P(x)
 = 

x3

(x – 1) (x – 2) (x – 3)
  

 AZtci cvV¨eB‡qi Abykxjbx-2 Gi D`vniY-4 `ªóe¨| c„ôv-56  

cÖkœ12 P(x) = x3 − x2 + ax + b Ges Q(x) = x2 − 2x − 8. [h. †ev. 16] 

K. Q(x) †K Drcv`‡K we‡k­lY Ki| 2 

L. 
x2

Q(x)
 †K AvswkK fMœvs‡k cÖKvk Ki| 4 

M. P(x) Gi GKwU Drcv`K Q(x) n‡j, a Ges b Gi gvb wbY©q Ki| 4 

12 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, 

 Q(x) = x2 − 2x − 8 = x2 − 4x + 2x − 8 

  = x(x − 4) + 2(x − 4) = (x − 4)(x + 2) (Ans.) 

L   
x2

Q(x)
 = 

x2

x2 − 2x − 8
 = 

(x2 − 2x − 8) + (2x + 8)

x2 − 2x − 8
 

  = 
x2 − 2x − 8

x2 − 2x − 8
 + 

2x + 8

x2 − 2x − 8
 

  = 1 + 
2x + 8

(x − 4)(x + 2)
 [ÔK n‡Z cÖvß] 

  
x2

Q(x)
 = 1 + 

2x + 8

(x − 4)(x + 2)
 ............ (i) 



 

 awi, 
2x + 8

(x − 4)(x + 2)
  

A

(x − 4)
 + 

B

(x + 2)
 ............ (ii) 

 (ii) bs †K (x − 4)(x + 2) Øviv ¸Y K‡i cvB, 

 2x + 8  A(x + 2) + B(x − 4) ............  (iii) 

 (iii) bs G x = 4 ewm‡q cvB, 

 2.4 + 8 = A(4 + 2) + B(4 − 4) 

 ev, 8 + 8 = A.6 + B.0 

 ev, 6A = 16 ev, A = 
16

6
 

  A = 
8

3
 

 Avevi, (iii) bs G x = − 2 ewm‡q cvB, 

 2(− 2) + 8 = A(− 2 + 2) + B(− 2 − 4) 

 ev, − 4 + 8 = A.0 + B(− 6) 

 ev, 4 = − 6B     ev, B = 
− 4

6
     B = 

− 2

3
 

 GLb, A I B Gi gvb (ii) bs G ewm‡q cvB, 

 
2x + 8

(x − 4)(x + 2)
 = 

8

3

x − 4
 + 

− 2

3

x + 2
 = 

8

3(x − 4)
 − 

2

3(x + 2)
 

 (i) bs n‡Z cvB, 
x2

Q(x)
 = 1 + 

8

3(x − 4)
 − 

2

3(x + 2)
 (Ans.) 

M  ÔKÕ n‡Z cvB, 

 Q(x) = (x − 4)(x + 2) 

 †`Iqv Av‡Q, P(x) = x3 − x2 + ax + b 

 (x − 4), P(x) Gi GKwU Drcv`K n‡j P(4) = 0 n‡e| 

  P(4) = 43 − 42 + a(4) + b = 64 − 16 + 4a + b = 4a + b + 48 

 kZ©g‡Z, 4a + b + 48 = 0 ............. (iv) 

 Avevi, (x + 2), P(x) Gi GKwU Drcv`K n‡j P(− 2) = 0 n‡e| 

  P(− 2) = (− 2)3 − (− 2)2 + a(− 2) + b 

  = − 8 − 4 − 2a + b = − 2a + b − 12 

 kZ©g‡Z, − 2a + b − 12 = 0 .................. (v) 

 (iv) bs †_‡K (v) bs we‡qvM K‡i cvB, 



 

 4a + b + 48 + 2a − b + 12 = 0 

 ev, 6a + 60 = 0 ev, 6a = − 60  a = − 10 

 a Gi gvb (v) bs G ewm‡q cvB, 

 − 2(− 10) + b − 12 = 0 

 ev, 20 + b − 12 = 0 ev, b + 8 = 0  b = − 8 

  wb‡Y©q gvb a = − 10 Ges b = − 8 

cÖkœ13 F(x) = x4 + 3x3 + 4x2 + 6x + 4 GKwU eûc`x| [h. †ev. 15] 

K. F(x) †K (2x + 1) Øviv fvM Ki‡j fvM‡kl KZ n‡e Zv wbY©q Ki| 2 

L. F(x) = 0 n‡j x Gi gvb wbY©q Ki| 4 

M. 
x

F(x)
 †K AvswkK fMœvs‡k cÖKvk Ki| 4 

13 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, F(x) = x4 + 3x3 + 4x2 + 6x + 4 

 F(x) †K (2x + 1) = 2








x + 
1

2
 = 2









x − 








−
1

2
  

 Øviv fvM Ki‡j fvM‡kl n‡e F








−
1

2
  

  F








−
1

2
 = 









−
1

2
4
  + 3 









−
1

2
3
 + 4 









−
1

2
2
 + 6 









−
1

2
  + 4 

  = 
1

16
 − 

3

8
 + 

4

4
 − 

6

2
 + 4 = 

1

16
 − 

3

8
 + 1 − 3 + 4 

  = 
1 − 6 + 16 − 48 + 64

16
  = 

27

16
  (Ans.) 

L   †`Iqv Av‡Q, F(x) = x4 + 3x3 + 4x2 + 6x + 4 

 F(x) Gi gyL¨ mnM 1 Ges aª“ec` 4 

 F(x) Gi aª“ec` 4 Gi Drcv`Kmg~‡ni †mU 

  = {−1, 1, −2, 2, −4, 4} 

 GLv‡b, F(−1) = (−1)4 + 3.(−1)3 + 4(−1)2 + 6(−1) + 4 

   = 1 − 3 + 4 − 6 + 4 = 0 

   {x − (−1)},  A_©vr (x + 1), F(x) Gi GKwU Drcv`K 

 Avevi, F(1) = (1)4 + 3(1)3 + 4(1)2 + 6(1) + 4 

   = 18  0 

 F(−2) = (−2)4 + 3(−2)3 + 4(−2)2 + 6(−2) + 4 

  = 16 − 24 + 16 − 12 + 4 = 0 



 

   {x − (−2)}, A_©vr (x + 2), F(x) Gi GKwU Drcv`K 

 GLb, x4 + 3x3 + 4x2 + 6x + 4 

  = x4 + x3 + 2x3 + 2x2 + 2x2 + 2x + 4x + 4 
  = x3(x + 1) + 2x2(x + 1) + 2x(x + 1) + 4(x + 1) 
  = (x + 1) (x3 + 2x2 + 2x + 4) 
  = (x + 1) {x2(x + 2) + 2(x + 2)} 
  = (x + 1) (x + 2) (x2 + 2) 
 Avevi, †`Iqv Av‡Q, F(x) = 0 

 ev, x4 + 3x3 + 4x2 + 6x + 4 = 0 

  (x + 1) (x + 2) (x2 + 2) = 0 
 nq,  x + 1 = 0     A_ev x + 2 = 0   A_ev, x2 + 2 = 0 

  x = −1               x = −2,             x2 = −2  (MÖnY‡hvM¨ bq) 

 myZivs x = −1,  −2 (Ans.) 

M  
x

F(x)
 = 

x

(x + 1) (x + 2) (x2 + 2)
   [F(x) Gi gvb ewm‡q] 

 awi, 
x

(x + 1) (x + 2) (x2 + 2)
  

A

x + 1
 + 

B

x + 2
 + 

Cx + D

x2 + 2
 ... (i) 

 (i) Gi Dfqc¶‡K (x + 1) (x + 2) (x2 + 2) Øviv ¸Y K‡i cvB, 

 x  A(x + 2) (x2 + 2) + B(x + 1) (x2 + 2) 
+ (Cx + D) (x + 1) (x + 2) ........ (ii) 

 hv x Gi mKj gv‡bi Rb¨ mZ¨| 

 GLb, (ii) bs G x = −1 ewm‡q cvB, 

  −1 = A{(−1) + 2} {(−1)2 + 2}| 

 ev, −1 = A(1.3) ev, −1 = 3A 

  A = − 
1

3
  

 Avevi, (ii) bs G x = −2 ewm†q cvB, 

  −2 = B{(−2) + 1} {(−2)2 + 2} 

 ev, −2 = B(−1)  6 

 ev, −2 = −6B 

  B = 
1

3
  

 Avevi, (ii) bs †_‡K x3
 I x2

 Gi mnM mgxK…Z K‡i cvB, 

  A + B + C = 0 



 

 ev, − 
1

3
 + 

1

3
  + C = 0 

  C = 0 
 Ges 2A + B + 3C + D = 0 

 ev, 2








−1

3
 + 

1

3
 + 3.0 + D = 0 

 ev, 
−2

3
 + 

1

3
 + D = 0    D = 

1

3
  

 (i) bs G A, B, C, D Gi gvb ewm‡q cvB, 

 
x

(x + 1) (x + 2) (x2 + 2)
 = − 

1

3(x + 1)
 + 

1

3(x + 2)
 + 

1

3(x2 + 2)
  

   = 
1

3
 








− 
1

x + 1
 + 

1

x + 2
 + 

1

x2 + 2
  

 hv AvswkK fMœvs‡k cÖKvwkZ iƒc| (Ans.) 

cÖkœ14 (x) = 18x3 + 15x2 − x + c, g(x) = x2 − 4x − 7 Ges 

h(x) = x3 − x2 − 10x − 8 n‡jv x Pj‡Ki wZbwU eûc`x| [e. †ev. 17] 

K. h(x) †K Drcv`‡K we‡k­lY Ki| 2 

L. (x) Gi GKwU Drcv`K (3x + 2) n‡j c Gi gvb wbY©q Ki| 4 

M. 
g(x)

h(x)
 †K AvswkK fMœvs‡k cÖKvk Ki| 4 

14 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, h(x) = x3 − x2 − 10x − 8 

 x = –1 emv‡j h(–1) = 0 nq|  

 AZGe (x + 1), h(x) Gi GKwU Drcv`K| 

  h(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  m„Rbkxj 7 (L) bs mgvavb ª̀óe¨| c„ôv-30 

M  †`Iqv Av‡Q, g(x) = x2 – 4x – 7 
 ÒKÓ †_‡K cvB, 

 h(x) = (x + 1) (x + 2) (x − 4) 



 

  
g(x)

h(x)
 = 

x2 − 4x − 7

(x + 1) (x + 2) (x − 4)
 

  
x2 − 4x − 7

(x + 1) (x + 2) (x − 4)
 GKwU cÖK…Z fMœvsk| 

 g‡b Kwi, 
x2 − 4x − 7

(x + 1) (x + 2) (x − 4)
  

A

x + 1
 + 

B

x + 2
 + 

C

x − 4
 ... ... (i) 

 (i) bs Gi Dfq c¶‡K (x + 1) (x + 2) (x − 4) Øviv ¸Y K‡i cvB, 

 x2 − 4x − 7  A(x + 2) (x − 4) + B(x + 1) (x − 4) 
+ C(x + 1) (x + 2) ......... (ii) 

 (ii) bs Gi Dfq c¶ x Gi mKj gv‡bi Rb¨ mZ¨| 

 (ii) bs Gi Dfq c‡¶ x = − 1 ewm‡q cvB, 

 1 + 4 − 7 = A(−1 + 2) (−1 − 4) 

 ev, − 2 = A(−5)  A = 
2

5
 

 (ii) bs Gi Dfq c‡¶ x = − 2 ewm‡q cvB, 

 4 + 8 − 7 = B(−2 + 1) (−2 − 4) 

 ev, 5 = B(−1) (− 6)  B = 
5

6
 

 (ii) bs Gi Dfq c‡¶ x = 4 ewm‡q cvB, 

 16 − 16 − 7 = C(4 + 1) (4 + 2) 

 ev, − 7 = C(5) (6)  

  C = − 
7

30
 

 GLb A, B, C Gi gvb (i) mgxKi‡Y ewm‡q,  

 
x2 − 4x − 7

(x + 1) (x + 2) (x − 4)
 = 

2

5(x + 1)
 + 

5

6(x + 2)
 − 

7

30(x − 4)
  

 GwUB cÖ̀ Ë fMœvs‡ki AvswkK fMœvs‡k cÖKvwkZ iƒc| (Ans.) 

cÖkœ15 (x) = 
2x + 2

x − 1
 GKwU dvskb †hLv‡b x  1. [e. †ev. 16] 

K. (p) = k n‡j, p Gi gvb k Gi gva¨‡g cÖKvk Ki| 2 

L. −1(3) wbY©q Ki| 4 

M. (x2) †K AvswkK fMœvs‡k cÖKvk Ki| 4 
15 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, f(x)  = 
2x + 2

x – 1
; †hLv‡b, x  1  



 

 f(p) = 
2p + 2

p – 1
  

 kZ©g‡Z, f(p) = k  

 ev,  
2p + 2

p – 1
 = k   

 ev,  2p + 2 = pk – k  

 ev,  2p – pk = – k – 2   

 ev,  p(2 – k) = –(k + 2)  

 ev,  p = 
–(k + 2)

2 – k
  

   p = 
k + 2

k – 2
 (Ans.) 

L   awi, y = (x) = 
2x + 2

x − 1
  

  y = 
2x + 2

x − 1
  

 ev, xy − y = 2x + 2  

 ev, xy − 2x = y + 2  

 ev, x(y − 2) = y + 2  

 ev, x = 
y + 2

y − 2
   

 ev, −1(y) =  
y + 2

y − 2
   









 (x) = y

 x = −1(y) 
  

  −1(3) = 
3 + 2

3 − 2
 = 

5

1
 = 5 (Ans.) 

M  †`Iqv Av‡Q,  f(x) = 
2x + 2

x – 1
  

 f(x2) = 
2x2 + 2

x2 – 1
 = 

2(x2 + 1)

x2 − 1
 = 

2(x2 – 1 + 2)

x2 – 1
 = 

2(x2 – 1)

x2 – 1
 + 

4

x2 – 1
  

  f(x2) = 2 + 
4

(x + 1)(x – 1)
 ...........(i) 

 awi, 
4

(x +1)(x – 1)
  

A

x + 1
 + 

B

x – 1
 ..........(ii) 

 (ii) bs †K (x + 1)(x – 1) Øviv ¸Y K‡i cvB,  

  4  A(x – 1) + B(x + 1)..........(iii) 



 

 (iii) bs G x = 1 ewm‡q cvB, 4 = 2B  B = 2  

 (iii) bs G  x = –1 ewm‡q cvB, 4 = –2A  A = –2  

  (ii) bs n‡Z cvB, 

 
4

(x + 1) (x – 1)
 = 

–2

x + 1
 + 

2

x – 1
  

 Zvn‡j (i) †_‡K, f(x2) = 2 – 
2

x + 1
 + 

2

x – 1
  (Ans.)  

cÖkœ16 ƒ(z) = z3  [ivRkvnx K¨v‡WU K‡jR, ivRkvnx] 

K. x3 + 2x2 + 2x + 1 †K Drcv`‡K we‡k­lY Ki| 2 

L. 
1

ƒ(a)
  + 

8

ƒ(b)
  + 

27

ƒ(c)
  = 

18

abc
  n‡j cÖgvY Ki †h, 

 
1

a
  + 

2

b
  + 

3

c
  = 0  A_ev,  

a

1
  = 

b

2
  = 

c

3
 4 

M. 
ƒ(x)

ƒ(x) − 1
  †K AvswkK fMœvs‡k cÖKvk Ki| 4 

16 bs cÖ‡kœi mgvavb 

K  awi, (x) = x3 + 2x2 + 2x + 1 

 (−1) = (−1)3 + 2(−1)2 + 2(−1) + 1 

 = − 1 + 2 − 2 + 1  = 0 

 {x − (−1)} A_©vr (x + 1), (x) Gi GKwU Drcv`K|  

GLb, x3 + 2x2 + 2x + 1 = x3 + x2 + x2 + x + x + 1 

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

L  †`Iqv Av‡Q, 
1

ƒ(a)
  + 

8

ƒ(b)
  + 

27

ƒ(c)
  = 

18

abc
  

 ev, 
1

a3  + 
8

b3  + 
27

c3   = 
18

abc
   [ ƒ(z) = z3] 

 ev, 






1

a
3
  + 







2

b
3
 + 







3

c
3
  − 3 . 

1

a
  . 

2

b
  . 

3

c
  = 0 

  x3 + y3 + z3 − 3xyz = 0  






1

a
 = x 

2

b
 = y I z = 

3

c
  aGi  

Avgiv Rvwb,   

 x3 + y3 + z3 − 3xyz = (x + y + z) (x2 + y2 + z2 − xy − yz − zx) 

GLb, x2 + y2 + z2 − xy − yz − zx 



 

 = 
1

2
 (2x2 + 2y2 + 2z2 − 2xy − 2yz − 2zx) 

 = 
1

2
 {(x2 − 2xy + y2) + (y2 − 2yz + z2) + (z2 − 2zx + x2)} 

 = 
1

2
 {(x − y)2 + (y − z)2 + (z − x)2} 

  x3 + y3 + z3 − 3xyz 

 = (x + y + z) (x2 + y2 + z2 − xy − yz − zx) 

 = 
1

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

  
1

2
 (x + y + z) { (x − y)2 + (y − z)2 + (z − x)2} = 0 

ev, (x + y + z) {(x − y)2 + (y − z)2 + (z − x)2} = 0 

 






1

a
 + 

2

b
 + 

3

c
 














1

a
 − 

2

b
2
 + 







2

b
 − 

3

c
2
 + 







3

c
 − 

1

a
2
  = 0 

[x, y I z Gi gvb ewm‡q] 

  
1

a
 + 

2

b
 + 

3

c
 = 0 

Avgiv Rvwb, KZ¸‡jv ivwki e‡M©i †hvMdj 0 n‡j Zviv c„_K c„_Kfv‡e 0 n‡e|  

 A_©vr 
1

a
  – 

2

b
 = 0  Ges  

2

b
  –  

3

c
 = 0  

   ev,  
1

a
  =  

2

b
     ev,  

2

b
  = 

3

c
  

 ev,  
a

1
  = 

b

2
      ev,  

b

2
  = 

c

3
  

  
a

1
  = 

b

2
  = 

c

3
  

   
1

a
 + 

2

b
 + 

3

c
 = 0 A_ev, 

a

1
  = 

b

2
  = 

c

3
  (†`Lv‡bv n‡jv) 

M  †`Iqv Av‡Q, ƒ(z) = z3 

  
ƒ(x)

ƒ(x) − 1
  = 

x3

x3 − 1
  = 

x3

(x − 1) (x2 + x + 1)
  

 GLv‡b je‡K ni Øviv fvM Ki‡j 1 nq 

 myZivs awi, 
x3

(x − 1) (x2 + x + 1)
   1 + 

A

x − 1
  + 

Bx + C

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

 Dfqc¶‡K (x − 1) (x2 + x + 1) Øviv ¸Y K‡i cvB, 



 

 x3  (x − 1) (x2 + x + 1) + A(x2 + x + 1) + (Bx + c) (x − 1) ... ... ... (ii) 
 (ii) G x = 1 ewm‡q cvB, 1 = 0 + A(1 + 1 + 1) + 0 

 ev, 1 = 3A    A = 
1

3
  

 x2 I x Gi mnM mgxK…Z K‡i cvB, 

 0 = − 1 + 1 + A + B 
 ev, A + B = 0 

 ev, 
1

3
  + B = 0   









 A =  
1

3
 

  B = − 
1

3
  

 Ges 0 = 1 − 1 + A + C − B 

 ev, A + C − B = 0 

 ev, 
1

3
 + C + 

1

3
 = 0    C = − 

2

3
  

 GLb, A, B I C Gi gvb (i) bs G ewm‡q cvB, 

 
x3

(x − 1) (x2 + x + 1)
  = 1 + 

1

3
 

x − 1
 + 

− 
1

3
 x − 

2

3
 

x2 + x + 1
  

  
x3

x3 − 1
  = 1 + 

1

3(x − 1)
 − 

x + 2

3(x2 + x + 1)
 ; hv wb‡Y©q AvswkK fMœvsk| 

cÖkœ17 †Zvgvi cvV¨eB‡q A‡bK eûc`x Av‡Q|   
 [RqcyinvU Mvj©m K¨v‡WU K‡jR, RqcyinvU] 

K. 5x4 + 3x2 − 7x + 9 eûc`xwUi gvÎv, g~L¨ mnM Ges aª“ec` wjL| 2 

L. Drcv`‡K we‡k­lY Ki : ax3 + (a − 1)x2 − 2ax + 1 4 

M. mij Ki : 
a − b

(x − a) (x − b)
  + 

b − c

(x − b) (x − c)
  + 

c − a

(x − c) (x − a)
  4 

17 bs cÖ‡kœi mgvavb 

K    cÖ`Ë eûc`x : 5x4 + 3x2 − 7x + 9 

 eûc`xwUi gvÎv : 4 

 g~L¨ mnM : 5 

 aª“e c` : 9 

L    awi, P(x) = ax3 + (a − 1)x2 − 2ax + 1 

 GLv‡b, P(1) = a.13 + (a − 1)12 − 2a.1 + 1 

  = a + a − 1 − 2a + 1 = 0 



 

  x − 1, P(x) Gi GKwU Drcv`K| 

  ax3 + (a − 1)x2 − 2ax + 1 

  = ax3 − ax2 + (2a − 1)x2 − 2ax + x − x + 1 

  = ax2(x − 1) + (2a − 1)x (x − 1) − 1(x − 1) 

  = (x − 1) {ax2 + (2a − 1)x − 1} 

  = (x − 1) (ax2 + 2ax − x − 1) 

M   
a − b

(x − a) (x − b)
  + 

b − c

(x − b) (x − c)
  + 

c − a

(x − c) (x − a)
  

 = 
(x − c) (a − b) + (x − a) (b − c) + (x − b) (c − a)

(x − a) (x − b) (x − c)
  

 = 
x(a − b) − ac + bc + x(b − c) − ab + ac + x(c − a) − bc + ab

(x − a) (x − b) (x − c)
  

 = 
x(a − b + b − c + c − a)

(x − a) (x − b) (x − c)
  

 = 
x . 0

(x − a) (x − b) (x − c)
  

 = 0 (Ans.) 

cÖkœ18 a, b, c Gi GKwU eûc`x n‡jv,  

F(a, b, c) = a3 + b3 + c3 − 3abc [cvebv K¨v‡WU K‡jR, cvebv] 

K. †`LvI †h, F(a, b, c) GKwU PµµwgK ivwk| 2 

L. F(a, b, c) †K Drcv`‡K we‡k­lY Ki Ges hw` F(a, b, c) = 0, a + b + c ≠ 0 nq 

Z‡e †`LvI †h, a2 + b2 + c2 = ab + bc + ca 4 

M. hw` a = y + z − x, b = z + x − y Ges c = x + y − z nq Z‡e,  

 F(x, y, z) t F(a, b, c) wbY©q Ki| 4 

18 bs cÖ‡kœi mgvavb 

 m„Rbkxj 2bs mgvavb Gi Abyiƒc| c„ôv-27 

cÖkœ19 P(x) = x4 − 2x3 + 2x2 − 2x + a eûc`xi GKwU Drcv`K (x − 1)|  

 [iscyi K¨v‡WU K‡jR, iscyi] 

K. a Gi gvb wbY©q Ki| 2 

L. P(x) †K Drcv`‡K we‡k­lY Ki| 4 

M. 
1

P(x)
  †K AvswkK fMœvs‡k cÖKvk Ki| 4 

19 bs cÖ‡kœi mgvavb 



 

K  †`Iqv Av‡Q, P(x) = x4 − 2x3 + 2x2 − 2x + a eûc`xi GKwU Drcv`K (x − 1). 

  P(1) = 0 

 ev, 14 − 2.13 + 2.12 − 2.1 + a = 0 

 ev, 1 − 2 + 2 − 2 + a = 0 

 ev, − 1 + a = 0 

  a = 1 (Ans.) 

L  ÔKÕ n‡Z cvB, a = 1 

 P(x) = x4 − 2x3 + 2x2 − 2x + 1 

   = x4 − x3 − x3  + x2 + x2 − x − x + 1 

    = x3(x − 1) − x2(x − 1) + x(x − 1) − 1(x − 1) 

    = (x − 1) (x3 − x2 + x − 1) 

    = (x − 1) {x2(x − 1) + 1(x − 1)} 

    = (x − 1) (x − 1) (x2 + 1) 

    = (x − 1)2 (x2 + 1) (Ans.) 

M  ÔLÕ n‡Z cvB, P(x) = (x − 1)2 (x2 + 1) 

  
1

P(x)
  = 

1

(x − 1)2 (x2 + 1)
  

 awi,  
1

(x − 1)2 (x2 + 1)
  

A

(x − 1)
  + 

B

(x − 1)2  + 
Cx + D

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

 (i) bs Gi Dfqc¶ (x − 1)2 (x2 + 1) Øviv ¸Y K‡i cvB, 

 1  A(x − 1) (x2 + 1) + B(x2 + 1) + (Cx + D) (x − 1)2 ... ... ... ... (ii) 
 Dfqc¶ n‡Z aª“e c`, x, x2 I x3

 Gi mnM mgxK…Z K‡i cvB, 

 − A + B + D = 1 ... ... ... ... (iii) 

    A + C − 2D = 0 ... ... ... ... (iv) 

 − A + B − 2C + D = 0 ... ... ... ... (v) 
    A + C = 0 ... ... ... ... (vi) 
 (iv) I (vi) bs n‡Z cvB, D = 0 

 D Gi gvb (iii) I (v) bs G ewm‡q cvB, 

 − A + B = 1      B = 1 + A ... ... ... ... (vii) 

 Ges − A + B − 2C = 0 

 ev, − A + 1 + A − 2C = 0 

 ev, 1 − 2C = 0 

 ev, 2C = 1 



 

  C = 
1

2
  

 C Gi gvb (vi) bs G ewm‡q cvB, 

 A + 
1

2
  = 0     A = − 

1

2
  

 A Gi gvb (vii) bs G ewm‡q cvB, 

 B = 1 − 
1

2
  = 

1

2
  

 A, B, C I D Gi gvb (i) bs G ewm‡q cvB, 

 
1

P(x)
  = 

− 1

2(x − 1)
  + 

1

2(x − 1)2  + 
x

2(x2 + 1)
  (Ans.) 

cÖkœ20  

 
 
 
 
 
 
 
 
†mU A, B I C Gi Dcv`vb¸‡jv †fbwP‡Î †`Iqv n‡jv|  

GLv‡b, U = A  B  C  [wm‡jU K¨v‡WU K‡jR, wm‡jU] 

K. hw` n(A) = n(B) nq Z‡e x Gi gvb wbY©q Ki| 2 

L. x = 1 n‡j cÖgvY Ki †h, n(A  B  C) = n(A  B  C) 4 

M. P(x) = n(A) n(B) Ges Q(x) = n(C) n‡j 
Q(x)

P(x)
  †K AvswkK fMœvs‡k cÖKvk Ki|

 4 

20 bs cÖ‡kœi mgvavb 

K    †fbwPÎ Abymv‡i, 

 n(A) = (2x + 1) + (x + 1) + 4 + 1 
  = 3x + 7 
 Ges n(B) = (3x + 2) + (x + 1) + 4 + (6x + 1) 

   = 10x + 8 
 kZ©g‡Z, n(A) = n(B) 

 ev, 3x + 7 = 10x + 8 

 ev, 10x − 3x = 7 − 8 

5x − 5 

2x + 1 

1 
4 

6x + 1 

3x + 2 x+1 A 

B 

C 

U 



 

 ev, 7x = − 1 

  x = − 
1

7
 (Ans.) 

L    †fbwPÎ n‡Z cvB, 

 n(A  B  C) = (2x + 1) + (x + 1) + (3x + 2) + 1 + (6x + 1) + 5x − 5 
   = 17x + 1 

 x = 1 n‡j cvB, n(A  B  C) = 17.1 + 1 = 18 

 Ges  A = {3x + 2, 6x + 1, 5x − 5} 

  B = {2x + 1, 1, 5x − 5} 

  C = {2x + 1, x + 1, 3x + 2} 

  A  B  C = {2x + 1, x + 1, 3x + 2, 1, 6x + 1, 5x − 5} 

  n(A  B  C) = 2x + 1 + x + 1 + 3x + 2 + 1 + 6x + 1 + 5x − 5 
    = 17x + 1 

 x  = 1 n‡j cvB, n(A  B  C) = 17.1 + 1 = 18 

  n(A  B  C) = n(A  B  C) (cÖgvwYZ) 
M   †fbwPÎvbymv‡i, 

 n(A) = 2x + 1 + x + 1 + 1 + 4 = 3x + 7 
 n(B) = x + 1 + 3x + 2 + 4 + 6x + 1 = 10x + 8 

 Ges n(C) = 1 + 4 + 6x + 1 + 5x − 5 = 11x + 1 

  P(x) = n(A) n(B) = (3x + 7) (10x + 8) 
 Ges Q(x) = n(C) = 11x + 1 

  
Q(x)

P(x)
  = 

11x + 1

(3x + 7) (10x + 8)
  ... ... ... ... (i) 

 awi, 
11x + 1

(3x + 7) (10x + 8)
  

A

3x + 7
 + 

B

10x + 8
  ... ... ... ... (ii) 

 (ii) bs †K (3x + 7) (10x + 8) Øviv ¸Y K‡i cvB, 

 11x + 1  A(10x + 8) + B(3x + 7) ... ... ... ... (iii) 

 (iii) bs G x = − 
4

5
  ewm‡q cvB, 

 11.
− 4

5
  + 1 = 0 + B











3.
− 4

5
 + 7   

 ev, 
− 44 + 5

5
  = B









− 12 + 35

5
  

 ev, − 39 = B(23) 



 

  B = 
− 39

23
  

 Avevi, (iii) bs G x = 
− 7

3
  ewm‡q cvB, 

 11. 
− 7

3
  + 1 = A











10 . 
− 7

3
 + 8   + 0 

 ev, 
− 77 + 3

3
  = A









− 70 + 24

3
  

 ev, − 74 = A(− 46) 

 ev, A = 
74

46
  

  A = 
37

23
  

 A I B Gi gvb (ii) bs G ewm‡q cvB, 

 
11x + 1

(3x + 7) (10x + 8)
  = 

37

23(3x + 7)
  − 

39

23(10x + 8)
  

  (i) bs n‡Z cvB, 

 
Q(x)

P(x)
  = 

37

23(3x + 7)
  − 

39

46(5x + 4)
   hv wb‡Y©q AvswkK fMœvsk| (Ans.) 

cÖkœ21 ƒ(x) = 2x + 1  Ges g(x) = 
x3

x2 − 4
  `yBwU dvskb|   

[ewikvj K¨v‡WU K‡jR, ewikvj] 

K. ƒ(x) Gi †Wv‡gb wbY©q Ki| 2 

L. ƒ(x) GK-GK dvskb wKbv hvPvB Ki| 4 

M. g(x) †K AvswkK fMœvs‡k cÖKvk Ki| 4 

21 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, ƒ(x) = 2x + 1  

 ƒ(x) msÁvwqZ n‡e hw` I †Kej hw` 2x + 1  0 

 A_©vr x  − 
1

2
  nq| 

  ƒ(x) Gi †Wv‡gb = 








x   : x  −  
1

2
 (Ans.) 

L  †`Iqv Av‡Q, ƒ(x) = 2x + 1  

 ƒ(x) dvskb GK-GK n‡e hw`I †Kej hw` †h‡Kv‡bv x1, x2  †Wvg ƒ Ges x1  x2 Gi 

Rb¨ ƒ(x1) = ƒ(x2) n‡j x1 = x2 nq| 



 

 awi, ƒ(x1) = ƒ(x2) 

 ev, 2x1 + 1  = 2x2 + 1  

 ev, 2x1 + 1 = 2x2 + 1 

 ev, 2x1 = 2x2 

  x1 = x2 

  ƒ(x) GK-GK dvskb| (Ans.) 

M  †`Iqv Av‡Q, g(x) = 
x3

x2 − 4
  = 

x(x2 − 4) + 4x

x2 − 4
 = x + 

4x

x2 − 4
  

  g(x) = x + 
4x

(x + 2) (x − 2)
  ... ... ... ... (i) 

 awi, 
4x

(x + 2) (x − 2)
   

A

x + 2
  + 

B

x − 2
  ... ... ... ... (ii) 

 (ii) bs †K (x + 2) (x − 2) Øviv ¸Y K‡i cvB, 

 4x  A(x − 2) + B(x + 2) ... ... ... ... (iii) 
 (iii) bs G x = 2 ewm‡q cvB, 

  4.2 = A.0 + B(2 + 2) 

 ev, 8 = 4B       B = 2 

 Avevi, (iii) bs G x = − 2 ewm‡q cvB, 

 4.(−2) = A(− 2 − 2) + B.0 

 ev, − 8 = − 4A      A = 2 

 A I B Gi gvb (ii) bs G ewm‡q cvB, 

 
4x

(x + 2) (x − 2)
  = 

2

x + 2
  + 

2

x − 2
  

  (i) bs n‡Z cvB, g(x) = x + 
2

x + 2
 + 

2

x − 2
  (Ans.) 

cÖkœ22 P(x) = ax3 + bx + c, Q(x) = 
2x

(x + 1) (x2 + 1)2    

  [ivRDK DËiv g‡Wj K‡jR, XvKv] 

K. †`LvI †h, (a − b)3 + (b − c)3 + (c − a)3 = 3(a − b) (b − c) (c − a) 2 

L. P(x) †K (x − m) Øviv fvM K‡i †`LvI †h, fvM‡kl P(m) Gi mgvb| 4 

M. Q(x) †K AvswkK fMœvs‡k cÖKvk Ki| 4 

22 bs cÖ‡kœi mgvavb 

K  (a − b)3 + (b − c)3 + (c − a)3 

  = (a − b)3 + b3 − 3b2c + 3bc2 − c3 + c3 − 3c2a + 3ca2 − a3 



 

  = (a − b)3 + 3c(a2 − b2) − 3c2(a − b) − (a3 − b3) 

  = (a − b)3 + 3c(a + b) (a − b) − 3c2(a − b) − (a − b) (a2 + ab + b2) 

  = (a − b) {(a − b)2 + 3c(a + b) − 3c2 − (a2 + ab + b2)} 

  = (a − b) (a2 − 2ab + b2 + 3ca + 3bc − 3c2 − a2 − ab − b2) 

  = (a − b) {3c(b − c)− 3a(b − c)} 

  = 3(a − b) (b − c) (c − a)  (Ans.)  
L  cvV¨eB‡qi Aa¨vq-2 Gi D`vniY-5 `ªóe¨| c„ôv-42 

M   m„Rbkxj 1(M) bs mgvavb ª̀óe¨| c„ôv-27 

cÖkœ23 F(x) = x3 + x2 − 6x Ges G(x) = x2 − 9x − 6.  
 [AvBwWqvj ¯‹zj GÛ K‡jR, gwZwSj, XvKv] 

K. G(x) †K (x + 3) Øviv fvM Ki‡j †h fvM‡kl _v‡K Zv fvM‡kl Dccv‡`¨i mvnv‡h¨ wbY©q 

Ki| 2 

L. F(x) †K (x − a) Ges (x − b) Øviv fvM Ki‡j hw` GKB fvM‡kl _v‡K Ges a − b Ak~b¨ 

nq Z‡e †`LvI †h, a2 + ab + b2 + a + b − 6 = 0 4 

M. 
G(x)

F(x)
  †K AvswkK fMœvs‡k cÖKvk Ki| 4 

23 bs cÖ‡kœi mgvavb 

m„Rbkxj 8 bs mgvavb `ªóe¨| c„ôv-30 

cÖkœ24 ƒ(x) = 
4x − 9

x − 2
 , †hLv‡b, x  2 Ges 

1

a3  + 
1

b3  + 
1

c3  = 
3

abc
   

 [wfKvi“bwbmv b~b ¯‹zj GÛ K‡jR, XvKv] 

K. †`LvI †h, A \ B  A  B. 2 

L. 4ƒ−1(x) = x n‡j x Gi gvb wbY©q Ki| 4 

M. cÖgvY Ki †h, bc + ca + ab = 0 A_ev, a = b = c 4 

24 bs cÖ‡kœi mgvavb 

K  g‡b Kwi, x  A \ B 

 Zvn‡j, x  A Ges x  B 

  x  A Ges x  B 

 A_©vr A \ B †m‡U †mB mKj Dcv`vb _vK‡e †h¸‡jv A †m‡U Av‡Q wKš‘ B †m‡U †bB| 

GLv‡b, A I B †m‡Ui mKj Dcv`vb A  B †m‡U _vK‡e| 

  A \ B †m‡Ui mKj Dcv`vb A  B †m‡U _vK‡e| 

 A_©vr x  A \ B n‡j, Aek¨B x  A  B n‡e| 

  A \ B  A  B (†`Lv‡bv n‡jv) 



 

L  †`Iqv Av‡Q, ƒ(x) = 
4x − 9

x − 2
  

 awi, ƒ−1(x) = m 

  x = ƒ(m) 

 ev, x = 
4m − 9

m − 2
  

 ev, mx − 2x = 4m − 9 

 ev, mx − 4m = 2x − 9 

 ev, m(x − 4) = 2x − 9 

 ev, m = 
2x − 9

x − 4
  

  ƒ−1(x) = 
2x − 9

x − 4
  

 cÖkœg‡Z, 4 ƒ−1(x) = x  

 ev, 4








2x − 9

x − 4
  = x 

 ev, 8x − 36 = x2 − 4x 

 ev, x2 − 12x + 36 = 0 

 ev, x2 − 2.x.6 + 62 = 0 

 ev, (x − 6)2 = 0 

 ev, x − 6 = 0 

  x = 6 (Ans.) 

M  †`Iqv Av‡Q, 
1

a3  + 
1

b3  + 
1

c3  = 
3

abc
  

 ev, 
1

a3  + 
1

b3  + 
1

c3  − 
3

abc
  = 0 

 ev,  






1

a
3
 + 







1

b
3
 + 







1

c
3
 − 3. 

1

a
 . 

1

b
 . 

1

c
 = 0 

 ev,  
1

2





1

a
 + 

1

b
 + 

1

c
 














1

a
 − 

1

b
2
 + 







1

b
 − 

1

c
2
 + 







1

c
 − 

1

a
2

 = 0 

 nq,  
1

a
 + 

1

b
 + 

1

c
 = 0 

 ev,  
bc + ca + ab

abc
 = 0 

   bc + ca + ab = 0 



 

 A_ev, 






1

a
 − 

1

b
2
 + 







1

b
 − 

1

c
2
 + 







1

c
 − 

1

a
2
 = 0 

 wKš‘ `yB ev Z‡ZvwaK eM© ivwki mgwó k~b¨ n‡j G‡`i cÖ‡Z¨KwUi gvb c„_K c„_Kfv‡e k~b¨ 

n‡e| 

 myZivs 






1

a
 − 

1

b
2
 = 0 

 ev,  
1

a
 − 

1

b
 = 0 

 ev,  
1

a
 = 

1

b
  

   a = b 

 Avevi, 






1

b
 − 

1

c
2
 = 0 

 ev,  
1

b
 − 

1

c
 = 0 

 ev,  
1

b
 = 

1

c
 

   b = c 

   a = b = c 

    bc + ca + ab = 0 A_ev, a = b = c (cÖgvwYZ) 

cÖkœ25 ƒ(a) = a3 + 5a2 + 6a + 8 Ges F(x, y, z) = x3 + y3 + z3 − 3xyz  

 [gwbcyi D”P we`¨vjq, XvKv] 

K. ƒ(−3) Gi gvb wbY©q Ki| 2 

L. ƒ(a) †K a − p I a − q Øviv fvM Ki‡j hw` GKB fvM‡kl _v‡K †hLv‡b p  q Z‡e 

†`LvI †h, p2 + q2 + pq + 5p + 5q + 6 = 0 4 

M. F(x, y, z) = 0 Ges x + y + z  0 n‡j,  

 cÖgvY Ki †h, x2 + y2 + z2 = xy + yz + zx 4 

25 bs cÖ‡kœi mgvavb 

K  m„Rbkxj 1(K) bs mgvavb ª̀óe¨| c„ôv-27 

L  m„Rbkxj 1(L) bs mgvavb ª̀óe¨| c„ôv-27 

M  m„Rbkxj 2(L) bs mgvavb ª̀óe¨| c„ôv-27 

cÖkœ26 ƒ(x) = 
1

2x + 7
 , g(t) = 

3t + 7

5t2 − 26t + 5
  

 [XvKv †iwm‡Wbwmqvj g‡Wj K‡jR, XvKv] 



 

K. ƒ(x) Gi †Wv‡gb wbY©q Ki| 2 

L. †h †Kvb †mU P, Q Gi Rb¨ cÖgvY Ki †h,  

 n(P  Q) = n(P) + n(Q) − n(P  Q). 4 

M. g(t) †K AvswkK fMœvs‡k cÖKvk Ki| 4 

26 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, ƒ(x) = 
1

2x + 7
  

 GLb, ƒ(x) dvskbwU msÁvwqZ n‡e hw` I †Kej hw` 2x + 7 > 0 nq 

 ev, 2x + 7 − 7 > 0 − 7 

 ev, 2x > − 7 

  x > − 
7

2
  

  dvsk‡bi †Wv‡gb = 








x   : x > − 
7

2
  (Ans.) 

L  cvV¨eB‡qi Abykxjbx-1.1 Gi cÖwZÁv-2 Abyiƒc| c„ôv- 14 

M  †`Iqv Av‡Q, g(t) = 
3t + 7

5t2 − 26t + 5
  

   = 
3t + 7

5t2 − 25t − t + 5
  

   = 
3t + 7

5t(t − 5) − 1(t − 5)
  

   = 
3t + 7

(t − 5) (5t − 1)
  

 awi, 
3t + 7

(t − 5) (5t − 1)
   

A

t − 5
  + 

B

5t − 1
  ... ... ... ... (i) 

 (i) Gi Dfqc¶‡K (t − 5) (5t − 1) Øviv ¸Y K‡i cvB, 

 (3t + 7)  A(5t − 1) + B(t − 5) ... ... ... ... (ii) 
 GLb, (ii) Gi Dfqc‡¶ t = 5 ewm‡q cvB, 

 3  5 + 7 = A(5  5 − 1) + B(5 − 5) 
 ev, 22 = A(24) + 0 

 ev, A = 
22

24
  

  A = 
11

12
  



 

 Avevi, (ii) Gi Dfqc‡¶ t = 
1

5
  ewm‡q cvB, 

 3






1

5
 + 7 = A







5

5
 − 1   + B







1

5
 − 5   

 ev, 
3 + 35

5
  = 0 + B









1 − 25

5
  

 ev, 
38

5
  = B









− 
24

5
  

 ev, B = 
38

5
   

− 5

24
  

  B = − 
19

12
  

 A I B Gi gvb (i) bs G ewm‡q cvB, 

 
3t + 7

(t − 5) (5t − 1)
  = 

11

12(t − 5)
  − 

19

12(5t − 1)
 ; hv wb‡Y©q AvswkK fMœvsk|  

cÖkœ27 (a) = a3 + 5a2 + 6a + 8 Ges P(x) = 
x2

x4 + x2 – 2
 

 [Meb©‡g›U j¨ve‡iUix nvB ¯‹zj, XvKv] 

K. 








– 
1

2
 Gi gvb wbY©q Ki|  2 

L. P(x) †K AvswkK fMœvs‡k cÖKvk Ki|  4 

M. hw` (a) †K (a – x) Ges (a – y) Øviv fvM Ki‡j GKB fvM‡kl _v‡K Z‡e cÖgvY Ki 

†h, x2 + y2 + xy + 5x + 5y + 6 = 0 †hLv‡b x  y 4 

27 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, f(a) = a3 + 5a2 + 6a + 8 

  








– 
1

2
 = 









– 
1

2

3
 + 5









– 
1

2
2 + 6









– 
1

2
 + 8 

  = − 
1

8
 + 

5

4
 – 3 + 8 

  = 
– 1 + 10 – 24 + 64

8
 

  = 
49

8
 (Ans.)   

L  p(x) = 
x2

 x4 + x2 – 2
 = 

x2

 x4 + 2x2 – x2 –2
  



 

  = 
x2 

x2 (x2 + 2) –1 (x2 + 2)
  

  = 
x2

 (x2 –1) (x2 + 2)
  

  = 
x2

 (x+1) (x –1) (x2 + 2)
  

awi, 
x2

 (x+1) (x –1) (x2 + 2)
   

A

x + 1
  +  

B

x –1
  + 

Cx + D

 x2 + 2
  ......(i) 

(i) Gi Dfq c¶‡K (x +1) (x –1) (x2 + 2) Øviv ¸Y K‡i cvB, 

x2  A (x – 1) (x2 + 2) + B (x +1) (x2 + 2)  
       + (Cx+ D) (x + 1) (x –1)... ... ... (ii) 
(ii)-G x = 1 ewm‡q cvB, 1 = B (1 + 1) (1 + 2) 

ev,  6B = 1    B =  
1

6
  

(ii)-G x = – 1 ewm‡q cvB, 1 = A (–1 –1) (1 + 2) 

ev,  – 6A = 1   A = –  
1

6
  

(ii)-Gi x3, x2 Gi mnM mgxK…Z K‡i cvB, 

A + B + C = 0 Ges – A + B + D = 1 

GLb, A + B + C = 0 †Z A = 
1

6
 , B = − 

1

6
  ewm‡q cvB, C = 0. 

Ges – A + B + D = 1 †Z A = − 
1

6
  , B =  

1

6
  ewm‡q cvB, 

1

6
  + 

1

6
  + D = 1 

ev,  D = 1 – 
1

6
  –  

1

6
  

ev,  D = 
6 – 1 – 1

 6
 =  

4

6
  

 D =  
2

3
  

GLb, A, B, C I D Gi gvb (i)-G ewm‡q cvB 

x2 

(x +1) (x –1) (x2 + 2)
  = 

−1

6

x + 1
 + 

1

6

x − 1
 + 

0.x + 
2

3

 x2 + 2
  



 

 = – 
1

6 (x +1)
  + 

1

6 (x –1)
  + 

2

 3(x2 + 2)
  

 hv wb‡Y©q AvswkK fMœvsk| 

M  m„Rbkxj 1(L) bs mgvavb ª̀óe¨| c„ôv-27 

cÖkœ28 F(x) = x3 − 2x2 + 1 Ges H(x) = x3 − 3x − 2 `yBwU eûc`x| 

[mvgmyj nK Lvb ¯‹zj GÛ K‡jR, XvKv] 

K. F(x) †K (x + 1) Øviv fvM Ki‡j †h fvM‡kl _v‡K Zv fvM‡kl Dccv‡`¨i mvnv‡h¨ wbY©q 

Ki| 2 

L. 
F(x)

H(x)
 = 0 n‡j, x Gi gvb wbY©q Ki| 4 

M. 
F(x)

H(x)
 †K AvswkK fMœvs‡k cÖKvk Ki| 4 

28 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, F(x) = x3 − 2x2 + 1 

 F(x) †K (x + 1) Øviv fvM Ki‡j fvM‡kl n‡e F(−1) 

  F(−1) = (−1)3 − 2(−1)2 + 1   

  = −1 − 2 + 1 

  = − 2 (Ans.) 

L  kZ©g‡Z, 
F(x)

H(x)
 = 0 

 ev, F(x) = 0 

 ev, x3 − 2x2 + 1 = 0 

 ev, x3 − x2 − x2 + x − x + 1 = 0 

 ev, x2 (x − 1) − x(x −1) −1 (x − 1) = 0 

 ev, (x − 1) (x2 − x − 1) = 0 

 nq, x − 1 = 0 A_ev x2 − x − 1 = 0 

  x = 1  x = 
−(−1)  (−1)2 − 4.1(−1)

2.1
 

   = 
1  1 + 4

2
 = 

1  5

2
 

  x Gi gvb 1, 
1 + 5

2
, 
1 − 5

2
 (Ans.) 

M  †`Iqv Av‡Q, H(x) = x3 − 3x − 2 

  = x3 + x2 − x2 − x − 2x − 2 



 

  = x2 (x + 1) − x (x + 1) − 2(x + 1) 

  = (x + 1) (x2 − x − 2) 

  = (x + 1) (x2 − 2x + x − 2) 

  = (x + 1) {x(x − 2) + 1(x − 2)} 

  = (x + 1) (x − 2) (x + 1) 

  = (x + 1)2 (x − 2) 

   
F(x)

H(x)
 = 

x3 − 2x2 + 1

(x + 1)2 (x − 2)
 

 awi, 
F(x)

H(x)
 = 

x3 − 2x2 + 1

(x + 1)2 (x − 2)
  1 + 

A

x − 2
 + 

B

(x + 1)
 + 

C

(x + 1)2 .... (i) 

 (i) bs †K (x + 1)2 (x − 2) Øviv ¸Y K‡i cvB, 

 x3 − 2x2 + 1  (x + 1)2 (x − 2) + A(x + 1)2 + B(x + 1) (x − 2)  

+ C(x − 2) ..... (ii) 

 (ii) bs G x = 2 ewm‡q cvB, 8 − 8 + 1 = A.9  A = 
1

9
 

 (ii) bs G x = −1 ewm‡q cvB, 

 − 1 − 2 + 1 = C(−1 −2) 

 ev, −2 = − 3C  C = 
2

3
 

 (ii) Gi Dfq c¶ n‡Z x2 Gi mnM mgxK…Z K‡i cvB, 

 − 2 = −2 + 2 + A + B 

 ev,  A + B = −2 

 ev,  
1

9
 + B = − 2 

 ev,  B = −2 − 
1

9
 

   B = − 
19

9
 

 A, B I C Gi gvb (i) bs G ewm‡q cvB, 

 
F(x)

H(x)
 = 1 + 

1

9(x − 2)
 − 

19

9(x + 1)
 + 

2

3(x + 1)2 (Ans.) 

cÖkœ29 P(x, y, z) = x3 + y3 + z3 − 3xyz Ges Q(x) = x(x2 + 1)2
  

 [gwZwSj miKvwi evjK D”P we`¨vjq, XvKv] 

K. P(x, y, z) †K Drcv`‡K we‡k­lY Ki| 2 



 

L. hw` x = b + c − a, y = c + a − b Ges z = a + b − c nq Z‡e P(x, y, z) Ges 

P(a, b, c) Gi g‡a¨ m¤úK© ¯’vcb Ki| 4 

M. 
1

Q(x)
  †K AvswkK fMœvs‡k cÖKvk Ki| 4 

29 bs cÖ‡kœi mgvavb 

K  m„Rbkxj 2(L) bs mgvavb ª̀óe¨| c„ôv-27 

L  m„Rbkxj 2(M) bs mgvavb ª̀óe¨| c„ôv-27 

M  cvV¨eB‡qi Aa¨vq-2 Gi D`vniY-7 `ªóe¨| c„ôv- 58 

cÖkœ30 P(a, b, c) = 
1

a3 + 
1

b3 + 
1

c3 – 
3

abc
 

 P(x) = x3 + 5x2 + 6x + 8[Av`gRx K¨v›Ub‡g›U cvewjK ¯‹zj, XvKv]  

K. a3 + b3 + c3 – 3abc †K Drcv`‡K we‡k­lY Ki|  2 

L. hw` P(a, b, c) = 0 nq, Z‡e †`LvI †h, a = b = c  

 A_ev, ab + bc + ca = 0. 4 

M. P(x) †K (x – a) Ges (x – b) Øviv fvM Ki‡j hw` GKB fvM‡kl _v‡K †hLv‡b a  b, 

Z‡e †`LvI †h, a2 + b2 + ab + 5a + 5b + 6 = 0. 4 

30 bs cÖ‡kœi mgvavb 

K  a3 + b3 + c3 – 3abc 

 = (a + b)3 – 3ab(a + b) + c3 – 3abc 

 = (a + b)3 + c3 – 3ab(a + b) – 3abc 
 = (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) (a2 + b2 + c2 – ab – bc – ca) (Ans.) 
L  m„Rbkxj 24(M) bs mgvavb ª̀óe¨| c„ôv-36 

M  cvV¨eB‡qi Aa¨vq-2 Gi D`vniY-9 `ªóe¨| c„ôv-43 

cÖkœ31 p(a, b, c) = a3 + b3 + c3 − 3abc, a = x + y − z, 
   [D`qb D”P gva¨wgK we`¨vjq, XvKv] 

b = y + z − x, c = z + x − y Ges (m + n + r) (mn + nr + rm) = mnr 

K. †`LvI †h, a + b = − c n‡j p(a, b, c) = 0 2 

L. cÖgvY Ki †h, p(x, y, z) t p(a, b, c) = 1 t 4 4 

M. cÖgvY Ki †h, (m + n + r)3 = m3 + n3 + r3
 4 

31 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, a + b = − c 

  a + b + c = 0 



 

 p(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) 
   = 0  (†`Lv‡bv n‡jv) 

L  m„Rbkxj 2(M) bs mgvavb ª̀óe¨| c„ôv-27 

M  evgc¶ = (m + n + r)3 

   = (m + n + r)3 − 3mnr + 3mnr 

   = (m + n + r)3 − 3(m + n + r) (mn + nr + rm) + 3mnr 

   [ mnr = (m + n + r) (mn + nr + rm)] 

   = (m + n + r) {(m + n + r)2 − 3(mn + nr + rm)} + 3mnr 

   = (m + n + r) (m2 + n2 + r2 + 2mn + 2nr + 2rm − 3mn  

− 3nr − 3rm) + 3mnr 

   = (m + n + r) (m2 + n2 + r2 − mn − nr − rm) + 3mnr 

   = m3 + n3 + r3 − 3mnr + 3mnr 
   = m3 + n3 + r3 
   = Wvbc¶ 

   (m + n + r)3 = m3 + n3 + r3    (cÖgvwYZ) 

cÖkœ32 P(x) = x3 + 6x2 + 11x + 6, Q(x) = x4 + 7x3 + 17x2 + 17x + k Ges 

R(x) = x3 – x2 – 10x – 8[Gm I Gm nvig¨vb †gBbvi K‡jR, XvKv] 

K. R(x) †K Drcv`‡K we‡k­lY Ki| 2 

L. Q(x) Gi GKwU Drcv`K (3x + 2) n‡j k Gi gvb wbY©q Ki|  4 

M. 
x2

P(x)
 †K AvswkK fMœvs‡k cÖKvk Ki|  4 

32 bs cÖ‡kœi mgvavb 

K  m„Rbkxj 14(K) bs mgvavb ª̀óe¨| c„ôv-32 
L  †`Iqv Av‡Q,  

 Q(x) Gi GKwU Drcv`K (3x + 2) A_©vr 








x − 








− 
2

3
, 

 Q(x) = x4 + 7x3 + 17x2 + 17x + k Gi GKwU Drcv`K| 

  Q 








−
2

3
 = 0 

 ev, 








−
2

3
4
 + 7 









−
2

3
3
+ 17 









−
2

3
2
 + 17 









−
2

3
 + k = 0 



 

 ev, 
16

81
 − 

7  8

27
 + 17  

4

9
 − 

34

3
 + k = 0 

 ev, 
16

81
 − 

56

27
 + 

68

9
 − 

34

3
 + k = 0 

 ev, 
16 − 168 + 612 − 918 + 81k

81
 = 0 

 ev, −458 + 81k = 0 

 ev, 81k = 458 

 ev, k = 
458

81
 

  k = 5 
53

81
  (Ans.) 

M  
x2

P(x)
 †K AvswkK fMœvs‡k cÖKvk Ki‡Z n‡e| 

 †`Iqv Av‡Q, P(x) = x3 + 6x2 + 11x + 6 

  P(−1) = (−1)3 + 6(−1)2 + 11(−1) + 6 

  = −1 + 6 − 11 + 6 
  = 0  

  {x – (−1)} ev (x + 1), P(x) Gi GKwU Drcv`K| 

 Zvn‡j, x3 + 6x2 + 11x + 6 

  = x3 + x2 + 5x2 + 5x + 6x + 6 
  = x2(x + 1) + 5x(x + 1) + 6(x + 1) 
  = (x + 1)(x2 + 5x + 6) 
  = (x + 1) (x2 + 3x + 2x + 6) 
  = (x + 1) {x(x + 3) + 2(x + 3)} 
  = (x + 1) (x + 2) (x + 3) 

  
x2

P(x)
 = 

x2

(x + 1) (x + 2) (x + 3)
, hv GKwU cÖK…Z fMœvsk|  

 awi, 
x2

(x + 1) (x + 2) (x +3)
  

A

(x + 1)
 + 

B

x + 2
 + 

C

x + 3
 ....... (i) 

 (i) Gi Dfq c¶‡K (x + 1) (x + 2) (x + 3) Øviv ¸Y K‡i cvB, 

 x2  A(x + 2)(x + 3) + B(x + 1) (x + 3) + C(x + 1) (x + 2) ..... (ii) 

 (ii)-G x = − 1 ewm‡q cvB, 

 (−1)2 = A(−1 + 2) (−1 + 3) + B(−1 + 1) (−1 + 3) + C(−1 + 1) (−1 + 2) 
 ev, 1 = A(1) (2) 

 ev, 2A = 1 



 

  A = 
1

2
 

 (ii) bs G x = −2 ewm‡q cvB, 

 (−2)2 = A(−2 + 2) (−2 + 3) + B(−2 + 1) (−2 + 3) + C(−2 + 1) (−2 + 2) 

 ev, 4 = B(−1) (1) 

 ev, −B = 4 

  B = −4 

 (ii) bs G x = − 3 ewm‡q cvB, 

 (−3)2 = A(−3 + 2) (−3 + 3) + B(−3 + 1) (−3 + 3) + C(−3 + 1) (−3 + 2)  

 ev, 9 = C(−2) (−1) 

 ev, 2C = 9 

  C = 
9

2
 

 A, B I C Gi gvb (i) bs G ewm‡q cvB, 

 
x2

(x + 1) (x + 2) (x + 3)
 = 

1

2

x + 1
 + 

−4

x + 2
 + 

9

2

x + 3
 

  
x2

P(x)
 = 

1

2(x + 1)
 − 

4

x + 2
 + 

9

2(x + 3)
 (hv wb‡Y©q AvswkK fMœvsk) (Ans.) 

cÖkœ33 ƒ(a) = a3 + 5a2 + 6a + 8 Ges g(x) = 2x − 3  ỳBwU exRMwYZxq ivwk|

[exi‡kÖô gyÝx Avãyi iDd cvewjK K‡jR, XvKv] 

K. ƒ(−3) Gi gvb wbY©q Ki|  2 

L. ƒ(x) †K x − p Ges x − q Øviv fvM Ki‡j hw` GKB fvM‡kl _v‡K †hLv‡b p  q, Z‡e 

†`LvI †h, p2 + q2 + pq + 5p + 5q + 6 = 0 4 

M. g−1(3) wbY©q Ki| 4 

33 bs cÖ‡kœi mgvavb 

K  m„Rbkxj 1(K) bs mgvavb ª̀óe¨| c„ôv-27 

L  m„Rbkxj 1(L) bs mgvavb ª̀óe¨| c„ôv-27 

M  †`Iqv Av‡Q, g(x) = 2x − 3  

 awi, y = g(x) = 2x − 3  

 ev, y2 = 2x − 3 

 ev, 2x = y2 + 3 

 ev, x = 
y2 + 3

2
  



 

 ev, g−1(y) = 
y2 + 3

2
    [ g(x) = y    x = g−1(y)] 

  g−1(3) = 
32 + 3

2
  = 6 (Ans.) 

cÖkœ34 x(y2 − z2) + y(z2 − x2) + z(x2 − y2) Ges 
a2 + a − 1

a3 + a2 − 6a
  `yBwU exRMwYZxq 

ivwk| [mwdDwÏb miKvi GKv‡Wgx GÛ K‡jR, MvRxcyi] 
K. mggvwÎK eûc`x Ges PµµwgK ivwk Kx? 2 

L. cÖ_g ivwk‡K Drcv`‡K we‡k­lY Ki| 4 

M. wØZxq ivwk‡K AvswkK fMœvs‡k cÖKvk Ki|4 

34 bs cÖ‡kœi mgvavb 

K  mggvwÎK eûc`x : †Kv‡bv eûc`xi cÖ‡Z¨K c‡`i gvÎv GKB n‡j, G‡K mggvwÎK eûc`x 

(Homogeneous Polynomial) ejv nq|  

 x2 + 2xy + 5y2 ivwkwU x, y Pj‡Ki `yB gvÎvi GKwU mggvwÎK eûc`x (GLv‡b cÖ‡Z¨K 

c‡`i gvÎv 2)| 

 Pµ-µwgK ivwk (Cyclic) 

 wZbwU PjK msewjZ †Kv‡bv ivwk‡Z cÖ_g PjK wØZxq Pj‡Ki, wØZxq PjK Z…Zxq Pj‡Ki 

Ges Z…Zxq PjK cÖ_g Pj‡Ki ¯’‡j emv‡j ivwkwU hw` cwiewZ©Z bv nq, Z‡e ivwkwU‡K H 

wZb Pj‡Ki Dwj­wLZ µ‡g GKwU Pµ-µwgK ivwk ev Pµ cÖwZmg ivwk ev Cyclically 

symmetric expression ejv nq| 

L  x(y2 – z2) + y(z2 – x2) + z(x2 – y2) 

 = xy2 − z2x + yz2 − x2y + z(x + y) (x − y) 

 = – x2y + xy2 − z2x + yz2 + (zx + yz) (x − y) 

 = − xy(x − y) − z2 (x − y) + (zx + yz) (x − y) 

 = (x − y) (−xy − z2 + zx + yz) 

 = (x − y) {−x(y − z) + z(y − z)} 

 = (x −y) (y − z) (z − x) (Ans.) 

M  m„Rbkxj cÖkœ 4(M) bs mgvavb ª̀óe¨| c„ôv-28 

cÖkœ35 mvwe©K †mU U Gi †h †Kvb Dc‡mU A I B Ges P(x) = 
x

(x − 1) (x2 + 4)
  GKwU 

dvskb| [Gg B GBP Avwid K‡jR, MvRxcyi] 

K. cÖgvY Ki †h, (A  B) = A  B.  2 

L. cÖgvY Ki †h, n(A  B) = n(A) + n(B) − n(A  B) 4 

M. P(x) †K AvswkK fMœvs‡k cÖKvk Ki| 4 

35 bs cÖ‡kœi mgvavb 



 

K  cvV¨eB‡qi Abykxjbx-1.1 Gi cÖwZÁv-1(K) `ªóe¨| c„ôv- 8 

L  cvV¨eB‡qi Abykxjbx-1.1 Gi cÖwZÁv-2 `ªóe¨| c„ôv- 14 

M  cvV¨eB‡qi Aa¨vq-2 Gi D`vniY-6 `ªóe¨| c„ôv-57 

cÖkœ36 P(x) = x2 + x − 12, Q(x) = 9x + 2    
[G.wf.†R.Gg. miKvwi evwjKv D”P we`¨vjq, gywÝMÄ] 

K. F(x) = 
2x

x + 3
  Gi †Wv‡gb wbY©q Ki| 2 

L. hw` P(x) †K 2x − a Ges 2x − b Øviv fvM Ki‡j GKB fvM‡kl _v‡K †hLv‡b a  b, 

Z‡e, †`LvI †h, a + b + 2 = 0. 4 

M. 
Q(x)

P(x)
  †K AvswkK fMœvs‡k cÖKvk Ki| 4 

36 bs cÖ‡kœi mgvavb 

m„Rbkxj 5 bs mgvavb `ªóe¨| c„ôv-28 

cÖkœ37 cÖ`Ë Z‡_¨i Av‡jv‡K wb‡Pi cÖkœ̧ ‡jvi DËi `vI : 

P(x) = x3 − x2 + ax + b Ges Q(x) = x2 − 2x − 8 

  [eªvþ›`x gva¨wgK evwjKv we`¨vjq, biwms`x] 

K. ƒ(x) = 
1

2x − 1
  Gi †Wv‡gb wbY©q Ki| 2 

L. P(x) Gi GKwU Drcv`K Q(x) n‡j a I b Gi gvb wbY©q Ki| 4 

M. 
x3

x4 + 5x2 + 4
  †K AvswkK fMœvs‡k cÖKvk Ki| 4 

37 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, ƒ(x) = 
1

2x − 1
  

 ƒ(x) msÁvwqZ n‡e hw` 2x − 1 > 0 A_©vr x > 
1

2
  nq| 

  ƒ(x) Gi †Wv‡gb = 








x   :  x > 
1

2
 (Ans.)  

L  m„Rbkxj 12(M) bs mgvavb ª̀óe¨| c„ôv-31 

M  
x3

x4 + 5x2 + 4
  = 

x3

x4 + x2 + 4x2 + 4
  

   = 
x3

x2(x2 + 1) + 4(x2 + 1)
  

   = 
x3

(x2 + 1) (x2 + 4)
  



 

 awi, 
x3

(x2 + 1) (x2 + 4)
   

Ax + B

x2 + 1
  + 

Cx + D

x2 + 4
  ... ... ... ... (i) 

 (i) bs †K (x2 + 1) (x2 + 4) Øviv ¸Y K‡i cvB, 

 x3  (Ax + B) (x2 + 4) + (Cx + D)(x2 + 1) ... ... ... ... (ii) 
 GLb x3, x2, x Gi mnM I aª“ec` mgxK…Z K‡i cvB, 

 A + C = 1 ... ... ... ... (iii) 
 B + D = 0 ... ... ... ... (iv) 
 4A + C = 0 ... ... ... ... (v) 
 4B + D = 0 ... ... ... ... (vi) 
 (v) n‡Z (iii) we‡qvM K‡i cvB, 

 4A + C − A − C = 0 − 1 

 ev, 3A = − 1    A = − 
1

3
  

 A Gi gvb (iii) bs G ewm‡q cvB, 

 − 
1

3
  + C = 1   

 ev, C = 1 + 
1

3
     C = 

4

3
  

 Avevi, (vi) n‡Z (iv) we‡qvM K‡i cvB, 

 4B + D − B − D = 0 

 ev, 3B = 0      B = 0 

 B Gi gvb (iv) bs G ewm‡q cvB, 0 + D = 0    D = 0 

 A, B, C I D Gi gvb (i) bs G ewm‡q cvB, 

 
x3

(x2 + 1) (x2 + 4)
  = 

− 
1

3
 x + 0

x2 + 1
  + 

4

3
 x + 0

x2 + 4
  

  
x3

x4 + 5x2 + 4
  = 

4x

3(x2 + 4)
 − 

x

3(x2 + 1)
  (Ans.) 

cÖkœ38 F(x) = ln(x − 2) Ges P(y) = 
y3

y2 − 16
  `yBwU dvskb| 

 [we›`yevwmbx miKvwi evjK D”P we`¨vjq, Uv½vBj] 

K. F(x) Gi †Wv‡gb wbY©q Ki| 2 

L. F −1(x) wbY©q  Ki| 4 

M. P(y) †K AvswkK fMœvs‡k cÖKvk Ki| 4 

38 bs cÖ‡kœi mgvavb 



 

K  †`Iqv Av‡Q, F(x) = ln(x − 2)   n‡e hw`I †Kej hw` x − 2 > 0 A_©vr x > 2 

nq| 

  F(x) Gi †Wv‡gb = {x : x   Ges x > 2} (Ans.) 

L  awi, y = F(x) = ln(x − 2) 

  y = ln(x − 2) 

 ev, ey = eln(x − 2) 

 ev, ey = x − 2 

 ev, x = ey + 2 

 ev, F−1(y)  = ey + 2   [ y = F(x)   x = F −1(y)] 

  F−1(x) = ex + 2 (Ans.) 

M  †`Iqv Av‡Q, P(y) = 
y3

y2 − 16
  = 

y(y2 − 16) + 16y

y2 − 16
  = y + 

16y

y2 − 16
  

  P(y) = y + 
16y

(y + 4) (y − 4)
  ... ... ... ... (i) 

 awi, 
16y

(y + 4) (y − 4)
   

A

y + 4
  + 

B

y − 4
  ... ... ... ... (ii) 

 (ii) bs Gi Dfqc‡¶ (y + 4) (y − 4) Øviv ¸Y K‡i cvB, 

 16y  A(y − 4) + B(y + 4) ... ... ... ... (iii) 
 (iii) bs G y = 4 ewm‡q cvB, 

  16  4 = A.0 + B(4 + 4) 

 ev, 8B = 64    B = 8 

 (iii) bs G y = − 4 ewm‡q cvB, 

  16(− 4) = A(− 4 − 4) + B(− 4 + 4) 

 ev, − 8A = − 64    A = 8 

 A I B Gi gvb (ii) bs G ewm‡q cvB, 

  
16y

(y + 4) (y − 4)
  = 

8

y + 4
  + 

8

y − 4
  

 (i) bs G cÖ`Ë gvb ewm‡q cvB, 

  P(y) = 
y3

y2 − 16
  = y + 

8

y + 4
  + 

8

y − 4
  (Ans.) 

cÖkœ39 F(a, b, c) = (a + b + c) (ab + bc + ca) − abc GKwU eûc`x Ges Q(x) = 

x3 + 2x2 + 1

x2 + 2x − 3
   [gqgbwmsn wRjv ¯‹zj] 

K. †`LvI †h, F(a, b, c) GKwU PµµwgK I mggvwÎK ivwk|  2 



 

L. F(a, b, c) = 0 n‡j †`LvI †h, (a + b + c)3 = a3 + b3 + c3  4 

M. Q(x) †K AvswkK fMœvsk iƒ‡c cÖKvk Ki|4 

39 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, F(a, b, c) = (a + b + c) (ab + bc + ca) − abc 

 cÖ`Ë ivwkwU a, b, c Pj‡Ki wZb gvÎvi eûc`x|  

 (GLv‡b cÖ‡Z¨K c‡`i gvÎv 3) 

 Avevi, F(b, c, a) = (b + c + a) (bc + ca + ab) − bca 

  = (a + b + c) (ab + bc + ca) − abc 

  = F(a, b, c) 

  F(c, a, b) = (c + a + b) (ca + ab + bc) − cab 

  = (a + b + c) (ab + bc + ca) − abc 

  = F(a, b, c) 

  F(a, b, c) = F(b, c, a) = F(c, a, b) 

  F(a, b, c) GKwU PµµwgK ivwk| 

myZivs, F(a, b, c) GKwU PµµwgK I mggvwÎK ivwk| (†`Lv‡bv n‡jv) 

L  †`Iqv Av‡Q, F(a, b, c) = 0 

 ev, (a + b + c) (ab + bc + ca) − abc = 0 

  (a + b + c) (ab + bc + ca) = abc 

 evgc¶ = (a + b + c)3  

  = {(a + b) + c}3  

  = (a + b)3 + c3 + 3(a + b)2c + 3(a + b)c2 

  = a3 + b3 + 3a2b + 3ab2 + c3 + 3(a2 + 2ab + b2)c + 3ac2 + 3bc2 

  = a3 + b3 + c3 + 3a2b + 3ab2 + 3abc + 3a2c + 3abc + 3c2a  

+ 3bc2 + 3b2c + 3abc − 3abc 

  = a3 + b3 + c3 + 3ab (a + b + c) + 3ac (a + b + c)  

+ 3bc (c + b + a) − 3abc 

  = a3 + b3 + c3 + (a + b + c) (3ab + 3ac + 3bc) − 3abc 

  = a3 + b3 + c3 + 3(a + b + c) (ab + bc + ca) − 3abc 

  = a3 + b3 + c3 + 3abc − 3abc 

  = a3 + b3 + c3  

  = Wvbc¶ 

  (a + b + c)3 = a3 + b3 + c3 
(cÖgvwYZ) 

M   †`Iqv Av‡Q, Q(x) =  
x3 + 2x2 + 1

x2 + 2x – 3
  



 

GLb, 
x3 + 2x2 + 1

x2 + 2x – 3
 = 

x(x2 + 2x – 3) + 3x + 1

x2 + 2x – 3
  

 = x + 
3x + 1

x2 + 2x − 3
 

 = x + 
3x + 1

(x – 1)(x + 3)
  

 
3x + 1

(x – 1)(x + 3)
 GKwU cÖK…Z fMœvsk|  

awi, 
3x + 1

(x – 1)(x + 3)
  

A

x – 1
 + 

B

x + 3
.................(i)  

(i) bs Gi Dfqc‡¶ (x – 1) (x + 3) Øviv ¸Y K‡i cvB- 

3x + 1  A(x + 3) + B(x – 1) ...........(ii)  

(ii) bs Gi Dfqc‡¶ x = 1 ewm‡q cvB,  

3.1 + 1 = A(1 + 3) + B(1 – 1)  

ev, 4 = 4A   

 A = 1 

Avevi, (ii) bs Gi Dfqc‡¶ x = –3 ewm‡q cvB,  

3(– 3) + 1 = A(– 3 + 3) + B(– 3 – 1)  

ev, – 9 + 1 = 0 + B(– 4) 

ev, – 8 = – 4B 

 B = 2  

A I B Gi gvb (i) bs G ewm‡q cvB, 

3x + 1

(x – 1)(x + 3)
  

1

x – 1
 + 

2

x + 3
  

 Q(x)  = x + 
1

x – 1
 + 

2

x + 3
;  hv wb‡Y©q AvswkK fMœvsk| 

cÖkœ40 P(x, y, z) = (x + y + z) (xy + yz + zx) Ges  

Q = x−3 + y−3 + z−3 − 3x−1y−1z−1.  [K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, †gv‡gbkvnx] 

K. P(x, y, z) PµµwgK I cÖwZmg ivwk wKbv Zv KviYmn D‡j­L Ki| 2 

L. Q = 0 n‡j, cÖgvY Ki †h, x = y = z A_ev, xy + yz + zx = 0 4 

M. P(x, y, z) = xyz n‡j †`LvI †h, 
1

(x + y + z)5  = 
1

x5  + 
1

y5  + 
1

z5  4 

40 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, P(x, y, z) = (x + y + z) (xy + yz + zx) 

  P(y, z, x) = (y + z + x) (yz + zx + xy) 



 

  = (x + y + z) (xy + yz + zx) 

  P(z, x, y) = (z + x + y) (zx + xy + yz) 
  = (x + y + z) (xy + yz + zx) 
 myZivs GwU GKwU PµµwgK ivwk| 

 Avevi, x, y, z Pj‡Ki †h‡Kv‡bv `yBwUi ¯’vb wewbgq Ki‡jI ivwkwU AcwiewZ©Z _v‡K| 

myZivs GwU GKwU cÖwZmg ivwk| 

L  m„Rbkxj 24(M) bs mgvavb ª̀óe¨| c„ôv-36 

M  †`Iqv Av‡Q, P(x, y, z) = (x + y + z) (xy + yz + zx) 

 ev, xyz = x2y + xy2 + xyz + xyz + y2z + xyz + yz2 + zx2 + z2x 

 ev, x2y + xy2 + xyz + y2z + z2x + yz2 + x2z + xyz = 0 

 ev, xy(x + y) + yz(x + y) + z2(x + y) + xz (x + y) = 0 

 ev, (x + y) (xy + yz + z2 + xz) = 0 

 ev, (x + y) {y(x + z) + z(z + x)} = 0 

 ev, (x + y) (y + z) (z + x) = 0 

  x + y = 0  A_ev, y + z = 0  A_ev z + x = 0 

  x = − y    y = − z             z = − x 

 GLb, 
1

(x + y + z)5  = 
1

(x − z + z)5  = 
1

x5     [ y = − z] 

 Avevi, 
1

x5  + 
1

y5  + 
1

z5  = 
1

x5  + 
1

(− z)5  + 
1

z5   [  y = − z] 

   = 
1

x5  − 
1

z5  + 
1

z5  = 
1

x5  

  
1

(x + y + z)5  = 
1

x5  + 
1

y5  + 
1

z5  (†`Lv‡bv n‡jv) 

cÖkœ41 P(x) = 18x3 + ax2 + bx − 2 eûc`xwUi `yBwU Drcv`K (3x − 2) I (2x + 

1).    [Rvgvjcyi wRjv ¯‹zj, Rvgvjcyi] 

K. †`LvI †h, 2x3 + 3x2 − 8x − 12 Gi GKwU Drcv`K (2x + 3)| 2 

L. a I b Gi gvb wbY©q Ki| 4 

M. a = − 27 I b = 13 n‡j P(x) †K Drcv`‡K we‡k­lY Ki| 4 

41 bs cÖ‡kœi mgvavb 

K  awi, ƒ(x) = 2x3 + 3x2 − 8x − 12 

   ƒ








− 
3

2
  = 2.









− 
3

2
3
 + 3.









− 
3

2
2
 − 8









− 
3

2
  − 12 

   = − 2.
27

8
 + 

27

4
 + 

24

2
 − 12 



 

   = 
− 54 + 54 + 96 − 96

8
  

   = 
0

8
 = 0 

 †h‡nZz ƒ








− 
3

2
  = 0 

 myZivs (2x + 3), ƒ(x) Gi GKwU Drcv`K  (†`Lv‡bv n‡jv) 

L  †`Iqv Av‡Q, P(x) = 18x3 + ax2 + bx − 2 

 Ges (3x − 2) Ges (2x + 1), P(x) Gi `ywU Drcv`K| 

 Zvn‡j P






2

3
  = 0 Ges P









− 
1

2
  = 0 

 GLb, P






2

3
  = 18







2

3
3
 + a







2

3
2
 + b







2

3
  − 2 

 ev, 0 = 18.
8

27
  + a 

4

9
 + 

2b

3
 − 2  

 ev, 0 = 
16

3
 + 

4a

9
 + 

2b

3
 − 2 

 ev, 0 = 
48 + 4a + 6b − 18

9
  

 ev, 4a + 6b + 30 = 0 

 ev, 6b = – 4a – 30 

 ev, b = 
2(− 2a − 15)

6
  

  b = 
− 2a − 15

3
  ... ... ... ... (i) 

 Ges P








− 
1

2
 = 18









− 
1

2
3
 + a









− 
1

2
2
 + b









− 
1

2
 − 2 

 ev, 0 = − 18.
1

8
  + 

a

4
  − 

b

2
 − 2 

 ev, 0 = 
− 9

4
 + 

a

4
  − 

b

2
  − 2 

 ev, 0 = 
− 9 + a − 2b − 8

4
  

 ev, a − 2b − 17 = 0 



 

 ev, a − 2








− 2a − 15

3
  − 17 = 0  [(i) bs †_‡K] 

 ev, a + 
4a + 30

3
 − 17 = 0 

 ev, 
3a + 4a + 30 − 51

3
  = 0 

 ev, 7a − 21 = 0 

 ev, 7a = 21 

  a = 3 
 a Gi gvb (i) bs ewm‡q cvB, 

 b = 
− 2.3 − 15

3
  = 

− 21

3
  = − 7 

  wb‡Y©q gvb: a = 3, b = − 7 (Ans.) 

M  P(x) = 18x3 + ax2 + bx − 2 

  = 18x3 − 27x2 + 13x − 2   








 
a = −27

b = 13
 

  = 18x3 − 9x2 − 18x2 + 9x + 4x − 2 

  = 9x2(2x − 1) − 9x(2x − 1) + 2(2x − 1) 

  = (2x − 1) (9x2 − 9x + 2) 

  = (2x − 1) (9x2 − 6x − 3x + 2) 

  = (2x − 1) {3x(3x − 2) − 1 (3x − 2)} 

  = (2x − 1) (3x − 2) (3x − 1) (Ans.) 

cÖkœ42 (a) = a3 + 5a2 + 6a + 8 Ges g(x) = 
x2 − 9x − 6

x(x − 2)(x + 3)
. 

[†bÎ‡KvYv miKvwi evwjKv D”P we`¨vjq, †bÎ‡KvYv] 

K. 








− 
1

3
 Gi gvb wbY©q Ki|  2 

L. (x) †K x − p Ges x − q Øviv fvM Ki‡j hw` GKB fvM‡kl _v‡K Ges p  q nq 

Z‡e cÖgvY Ki †h, p2 + q2 + pq + 5p + 5q + 6 = 0. 4 

M. g(x) AvswkK fMœvs‡k cÖKvk Ki| 4 

42 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, (a) = a3 + 5a2 + 6a + 8 

 








− 
1

3
 = 









− 
1

3
3 + 5









− 
1

3
2 + 6









− 
1

3
 + 8 



 

 = − 
1

27
 + 

5

9
 − 2 + 8  = 

− 1 + 15 + 162

27
 = 

176

27
 (Ans.) 

L  m„Rbkxj 1(L) bs mgvavb ª̀óe¨| c„ôv-27 

M  awi, 
x2 – 9x – 6

x(x – 2)(x + 3)
  

3x

C

2x

B

x

A

+
+

−
+ ........ (1) 

(1) bs Gi Dfqc¶‡K x(x – 2) (x + 3) Øviv ¸Y K‡i cvB, 

x2 – 9x – 6  A (x – 2) (x + 3) + Bx(x + 3) + Cx(x – 2).........(2) 
hv x Gi mKj gv‡bi Rb¨ mZ¨| 

GLb (2) bs Gi Dfqc‡¶ x = 0 ewm‡q cvB,  

− 6 = A(– 2)(3) + 0 + 0  A = 1 
Avevi (2) bs Gi Dfqc‡¶ x = 2 ewm‡q cvB, 

4 – 18 – 6 = 0 + B ·2 (5) + 0 

ev, – 20 = 10B   B = – 2 

(2) bs Gi Dfqc‡¶ x = – 3 ewm‡q cvB, 

9 + 27 – 6 = 0 + 0 + C(–3)(–5) 
ev, 30 = 15C 

 C = 2 
A, B I C Gi gvb (1) G ewm‡q cvB, 

)3x)(2x(x

6x9x2

+−

−− = 
1

x
 – 

2

x – 2
 + 

2

x + 3
  hv wb‡Y©q AvswkK fMœvsk| 

cÖkœ43 P(x) = x3 + 5x2 + 6x + 8 Ges Q(x) = 
x + 2

x3 + 8x2 + 15x
  

  [ivRevox miKvwi D”P we`¨vjq, ivRevox] 

K. P(x) ivwkwUi gvÎv KZ Ges P(−2) Gi gvb wbY©q Ki| 2 

L. hw` P(x) †K (x − a) Ges (x − b) Øviv fvM Ki‡j GKB fvM‡kl _v‡K Z‡e cÖgvY Ki †h, 

a2 + b2 + ab + 5a + 5b + 6 = 0 †hLv‡b a  b| 4 

M. Q(x) †K AvswkK fMœvs‡k cÖKvk Ki| 4 

43 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, P(x) = x3 + 5x2 + 6x + 8 

 P(x) ivwkwUi gvÎv : 3 (Ans.) 

  P(−2) = (−2)3 + 5 (−2)2 + 6(−2) + 8 

   = − 8 + 20 − 12 + 8 = 8 (Ans.) 

L  m„Rbkxj 1(L) bs mgvavb ª̀óe¨| c„ôv-27 

M  †`Iqv Av‡Q, Q(x) = 
x + 2

x3 + 8x2 + 15x
  



 

   = 
x + 2

x(x2 + 8x + 15)
  

   = 
x + 2

x(x + 3) (x + 5)
  

 awi, Q(x) = 
x + 2

x(x + 3) (x + 5)
   

A

x
  + 

B

x + 3
  + 

C

x + 5
  .......... (i) 

 (i) bs Gi Dfqc¶‡K x(x + 3) (x + 5) Øviv ¸Y K‡i cvB, 

 x + 2  A(x + 3) (x + 5) + Bx(x + 5) + Cx(x + 3) ... ... ... ... (ii) 
 (ii) bs G x = 0 ewm‡q cvB, 

 0 + 2 = A(0 + 3) (0 + 5) + B.0 + C.0 

 ev, 2 = 15A   A = 
2

15
  

 Avevi, (ii) bs G x = − 3 ewm‡q cvB, 

 − 3 + 2 = A.0 + B (−3) (− 3 + 5) + C.0 

 ev, − 1 = − 6B    B = 
1

6
  

 Avevi, (ii) bs G x = − 5 ewm‡q cvB, 

 − 5 + 2 = A.0 + B.0 + C(−5) (−5 + 3) 

 ev, − 3 = 10C    C = 
− 3

10
  

 A, B I C Gi gvb (i) bs G ewm‡q cvB, 

 Q(x) = 
2

15x
 + 

1

6(x + 3)
  − 

3

10(x + 5)
  (Ans.) 

cÖkœ44 F(x) = 
3x

x − 2
 ; x  2 Ges 

x2

(3x + 1) (x + 2)2  = P 

 [dwi`cyi miKvwi evwjKv D”P we`¨vjq, dwi`cyi] 

K. F−1(4) wbY©q Ki| 2 

L. F(x) + F−1(x) = 
5x2 − 13x

x2 − 5x + 6
  cÖgvY Ki| 4 

M. P Gi gvb‡K AvswkK fMœvs‡k cÖKvk Ki|4 

44 bs cÖ‡kœi mgvavb 

K  awi, y = F(x) = 
3x

x − 2
  

 ev, xy − 2y = 3x 

 ev, xy − 3x = 2y 



 

 ev, x(y − 3) = 2y 

 ev, x = 
2y

y − 3
  

 ev, F−1(y) = 
2y

y − 3
    [ F(x) = y    x = F−1(y)] 

 ev, F−1(x) = 
2x

x − 3
  

 ev, F−1(4) = 
2.4

4 − 3
  

  F−1(4) = 8 (Ans.) 

L  †`Iqv Av‡Q, F(x) = 
3x

x − 2
  

 ÔKÕ n‡Z cvB, F−1(x) = 
2x

x − 3
  

  F(x) + F−1(x) = 
3x

x − 2
  + 

2x

x − 3
  

   = 
3x(x − 3) + 2x(x − 2)

(x − 2) (x − 3)
  

   = 
3x2 − 9x + 2x2 − 4x

x2 − 2x − 3x + 6
  

   = 
5x2 − 13x

x2 − 5x + 6
  (cÖgvwYZ) 

M  awi, P = 
x2

(3x + 1) (x + 2)2  
A

3x + 1
 + 

B

x + 2
  + 

C

(x + 2)2  ... ... ... ... (i) 

 (i) bs Gi Dfqc¶‡K (3x + 1) (x + 2)2
 Øviv ¸Y K‡i cvB, 

 x2  A(x + 2)2 + B(3x + 1) (x + 2) + C (3x + 1) ... ... ... ... (ii) 

 (ii) bs G x = − 
1

3
  ewm‡q cvB, 

 








− 
1

3
2
  = A









− 
1

3
 + 2

2
  

 ev, 
1

9
  = A . 

25

9
  

  A = 
1

25
  

 (ii) bs n‡Z x2 I x Gi mnM mgxK…Z K‡i cvB, 



 

 A + 3B = 1 

 ev, 
1

25
  + 3B = 1 

 ev, 3B = 1 − 
1

25
  = 

24

25
  

  B = 
8

25
  

 Ges 4A + 7B + 3C = 0 

 ev, 
4

25
  + 

56

25
  + 3C = 0 

 ev, 
60

25
 + 3C = 0 

 ev, 3C = − 
60

25
  

 ev, 3C = − 
12

5
  

  C = − 
4

5
  

 A, B I C Gi gvb (i) bs G ewm‡q cvB, 

 P = 
1

25(3x + 1)
  + 

8

25(x + 2)
  − 

4

5(x + 2)2  (Ans.) 

cÖkœ45 ƒ(x) = x2 − 9x − 6, g(x) = x3 + x2 − 6x Ges A I B †h‡Kvb 2wU mvš—

‡mU|  [cvebv †Rjv ¯‹zj, cvebv] 

K. x2 − 6x + 9 = 0 mgxKi‡Yi wbðvqK wbY©‡qi gva¨‡g Gi g~jØ‡qi aib I cÖK„wZ wbY©q 

Ki| 2 

L. 
ƒ(x)

g(x)
  †K AvswkK fMœvs‡k cÖKvk Ki| 4 

M. cÖgvY Ki †h, n(A  B) = n(A) + n(B) − n(A  B) 4 

45 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, x2 − 6x + 9 = 0 

   mgxKiYwUi wbðvqK = (− 6)2 − 4.1.9 = 36 – 36 = 0 
  †h‡nZz wbðvqK k~b¨| 

  myZivs g~jØq ev¯—e, mgvb I g~j`| (Ans.) 
L   m„Rbkxj 8(M) bs mgvavb ª̀óe¨| c„ôv-30 

M   cvV¨eB‡qi Abykxjbx-1.1 Gi cÖwZÁv-2 `ªóe¨| c„ôv-14 

cÖkœ46 P(x, y, z) = (x + y + z) (xy + yz + zx)  



 

Ges G = p−3 + q−3 + r−3 − 3p−1q−1r−1
|   [cvebv miKvwi evwjKv D”P we`¨vjq, 

cvebv] 

K. P(x, y, z) PµµwgK I cÖwZmg ivwk wKbv KviYmn D‡j­L Ki| 2 

L. G = 0 n‡j, cÖgvY Ki †h, p = q = r A_ev pq + qr + rp = 0| 4 

M. P(x, y, z) = xyz n‡j †`LvI †h, 
1

(x + y + z)7  = 
1

x7  + 
1

y7 + 
1

z7  4 

46 bs cÖ‡kœi mgvavb 

K  m„Rbkxj 40(K) bs mgvavb ª̀óe¨| c„ôv-40 

L  m„Rbkxj 24(M) bs mgvavb ª̀óe¨| c„ôv-36 

M  †`Iqv Av‡Q, P(x, y, z) = (x + y + z) (xy + yz + zx) 

 ev, xyz = x2y + xy2 + xyz + xyz + y2z + xyz + yz2 + zx2 + z2x 

 ev, x2y + xy2 + xyz + y2z + z2x + yz2 + x2z + xyz = 0 

 ev, xy(x + y) + yz(x + y) + z2(x + y) + xz (x + y) = 0 

 ev, (x + y) (xy + yz + z2 + xz) = 0 

 ev, (x + y) {y(x + z) + z(z + x)} = 0 

 ev, (x + y) (y + z) (z + x) = 0 

  x + y = 0  A_ev, y + z = 0  A_ev z + x = 0 

  x = − y    y = − z             z = − x 

 GLb, 
1

(x + y + z)7  = 
1

(x − z + z)7  = 
1

x7     [ y = − z] 

 Avevi, 
1

x7  + 
1

y7  + 
1

z7  = 
1

x7  + 
1

(− z)7  + 
1

z7   [  y = − z] 

   = 
1

x7  − 
1

z7  + 
1

z7   = 
1

x7  

  
1

(x + y + z)7  = 
1

x7  + 
1

y7  + 
1

z7  (†`Lv‡bv n‡jv) 

cÖkœ47 P(x) = x2 + x − 12, Q(x) = x2 + 3x + 2 

  [e¸ov miKvwi evwjKv D”P we`¨vjq, e¸ov] 

K. ƒ(x) = 
3x

x + 2
  dvskbwUi †Wv‡gb wbY©q Ki| 2 

L. hw` P(x) †K (2x − a) I (2x − b) Øviv fvM Ki‡j GKB fvM‡kl _v‡K †hLv‡b a  b, 

Z‡e †`LvI †h, a + b + 2 = 0 4 

M. 
Q(x)

P(x)
  †K AvswkK fMœvs‡k cÖKvk Ki| 4 

47 bs cÖ‡kœi mgvavb 



 

K  †`Iqv Av‡Q, ƒ(x) = 
3x

x + 2
  

 ƒ(x) msÁvwqZ n‡e hw` x + 2  0 ev x  – 2 nq| 

  ƒ(x) Gi †Wv‡gb = {x   : x  −2} (Ans.) 

L  m„Rbkxj 5(L) bs mgvavb ª̀óe¨| c„ôv-29 

M  †`Iqv Av‡Q, 

 P(x) = x2 + x − 12 I Q(x) = x2 + 3x + 2 

  
Q(x)

P(x)
  = 

x2 + 3x + 2

x2 + x − 12
  = 

x2 + 2x + x + 2

x2 + 4x − 3x − 12
  = 

(x + 2) (x + 1)

(x + 4) (x − 3)
  

 awi, 
Q(x)

P(x)
  = 

(x + 2) (x + 1)

(x + 4) (x − 3)
   1 + 

A

x + 4
  + 

B

x − 3
  ... ... ... ... (i) 

 (i) bs Gi Dfqc‡¶ (x + 4) (x − 3) ¸Y K‡i cvB, 

 (x + 2) (x + 1)  (x + 4) (x − 3) + A(x − 3) + B(x + 4) ... ... ... (ii) 
 (ii) bs G x = 3 ewm‡q cvB, (3 + 2) (3 + 1) = B(3 + 4) 

 ev, 5.4 = 7B 

  B = 
20

7
  

 Avevi, (ii) bs G x = − 4 ewm‡q cvB, 

 (− 4 + 2) (− 4 + 1) = A(− 4 − 3) 

 ev, (− 2) (− 3) = − 7A 

 ev, 6 = − 7A 

  A = 
− 6

7
  

 A I B Gi gvb (i) bs G ewm‡q cvB, 

 
Q(x)

P(x)
  = 1 − 

6

7(x + 4)
  + 

20

7(x − 3)
  (Ans.) 

cÖkœ48 ƒ(a) = a3 + 5a2 + 6a + 8 Ges P(x) = 
x + 3

x2 + 8x + 15
   

[Avg©W cywjk e¨vUvwjqb cvewjK ¯‹zj I K‡jR, e¸ov] 

K. ƒ(−2) Gi gvb wbY©q Ki| 2 

L. P(x) †K AvswkK fMœvs‡k cÖKvk Ki| 4 

M. hw` ƒ(a) †K (a − x) Ges (a − y) Øviv fvM Ki‡j GKB fvM‡kl _v‡K Z‡e, cÖgvY Ki †h, 

x2 + y2 + xy + 5x + 5y + 6 = 0, †hLv‡b x  y| 4 

48 bs cÖ‡kœi mgvavb 



 

 m„Rbkxj 9 bs mgvavb `ªóe¨| c„ôv-30 

cÖkœ49 P(x) = x2 − 7x + 12 Ges Q(x) = 3 − 4x − x2
 `yBwU eûc`x|    

[ivg‡`I evRjv miKvwi D”P we`¨vjq, RqcyinvU] 

K. P(x) = 0 mgxKi‡Yi g~‡ji aiY I cÖK…wZ wbY©q Ki| 2 

L. Q(x) = 0 mgxKi‡Yi g~jØq wbY©q Ki|  4 

M. 
Q(x)

P(x)
  †K AvswkK fMœvs‡k cÖKvk Ki| 4 

49 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, P(x) = x2 − 7x + 12 

 cÖkœg‡Z, P(x) = 0 

  x2 − 7x + 12 = 0 

 wbðvqK = (− 7)2 − 4.1.12  = 49 − 48 = 1 > 0 

 †h‡nZz, wbðvqK abvÍK Ges c~Y©eM©| 

 myZivs mgxKiYwUi g~jØq ev¯—e, g~j` I Amgvb n‡e| (Ans.) 

L   †`Iqv Av‡Q, Q(x) = 3 − 4x − x2 

 GLv‡b, Q(x) = 0 

 ev, 3 − 4x − x2 = 0 

 ev, x2 + 4x − 3 = 0 

  x = 
− 4  42 − 4.1.(−3)

2.1
  = 

− 4  16 + 12

2
  

     = 
− 4  28

2
   = 

− 4  4  7

2
   = 

− 4  2 7 

2
  

     = 
2.(− 2  7 )

2
  = – 2  7  

 GLb, (+) ve wPý wb‡q cvB, x = − 2 + 7  

 Ges (−)ve wPý wb‡q cvB, x = − 2 − 7  

  wb‡Y©q g~jØq (− 2 + 7 ) Ges (− 2 − 7 ) (Ans.) 

M   †`Iqv Av‡Q, P(x) = x2 − 7x + 12 

 Ges Q(x) = 3 − 4x − x2 

  
Q(x)

P(x)
  = 

3 − 4x − x2

x2 − 7x + 12
  

   = 
− (x2 + 4x − 3)

x2 − 3x − 4x + 12
  



 

   = 
− (x2 + 4x + 4 − 4 − 3)

x(x − 3) − 4(x − 4)
  

   = 
− {(x + 2)2 − 7}

(x − 3) (x − 4)
  

   = 
− {(x + 2)2 − ( 7 )2}

(x − 3) (x − 4)
  

   = 
− {(x + 2 + 7 ) (x + 2 − 7 )}

(x − 3) (x − 4)
  

 GLv‡b je‡K ni Øviv fvM Ki‡j − 1 nq| 

 g‡b Kwi, 
− {(x + 2 + 7 ) (x + 2 − 7 )}

(x − 3) (x − 4)
   − 1 + 

A

x − 3
 + 

B

x − 4
  

... ... ... ... (i) 

 (i) bs Gi Dfq c¶‡K (x − 3) (x − 4) Øviv ¸Y K‡i cvB, 

 − {(x + 2 + 7 ) (x + 2 − 7 )} = − (x − 3) (x − 4)  

+ A(x − 4) + B(x − 3) ... ... ... ... (ii) 

 (ii) bs Gi Dfqc‡¶ x = 3 ewm‡q cvB, 

 − {(3 +2 + 7 ) (3 +2 − 7 )} = − (3 − 3) (3 − 4) +A(3 − 4) + B(3 − 3) 

 ev, − {(5 + 7 ) (5 − 7 )} = 0 + A(−1) + 0 

 ev, − {(5)2 − ( 7 )2} = − A 

 ev, − (25 − 7) = − A 

  A = 18 
 Avevi, (ii) bs Gi Dfqc‡¶ x = 4 ewm‡q cvB, 

 − {(4 + 2+ 7 )(4 + 2− 7 )} = − (4 − 3) (4 − 4) + A(4 − 4) + B(4 − 3) 

 ev, − {(6 + 7 ) (6 − 7 )} = 0 + 0 + B 

 ev, − (36 − 7) = B 

  B = − 29 
 A I B Gi gvb (i) bs G ewm‡q cvB, 

 
− {(x + 2 + 7 ) (x + 2 − 7 )}

(x − 3) (x − 4)
  = − 1 + 

18

x − 3
  + 

(− 29)

x − 4
  

   = − 1 + 
18

x − 3
  − 

29

x − 4
  

 hv wb‡Y©q AvswkK fMœvsk| (Ans.) 



 

cÖkœ50 ƒ :  – {1} →  – {2} Ges g :  A →  dvskb ỳBwU ƒ(x) = 
2x + 2

x − 1
  Ges 

g(x) = x − 2  Øviv msÁvwqZ Aci GKwU ivwk Q(x) = 
x2

x2 − 25
 |   

  [w`bvRcyi wRjv ¯‹zj, w`bvRcyi] 

K. mvwe©K †mU U Gi †h †Kvb Dc‡mU A I B Gi Rb¨ cÖgvY Ki †h, 

 (A  B) = A  B 2 

L. hw` 5ƒ−1(x) = g−1(2) nq Z‡e x Gi gvb wbY©q Ki| 4 

M. Q(x) †K AvswkK fMœvs‡k cÖKvk Ki| 4 

50 bs cÖ‡kœi mgvavb 

K  cvV¨eB‡qi Abykxjbx-1.1 Gi cÖwZÁv 1(K) `ªóe¨| c„ôv-8 

L  awi, y = (x) = 
2x + 2

x − 1
 

 ev, yx − y = 2x + 2 

 ev, yx − 2x = y + 2 

 ev, x = 
y + 2

y − 2
 

  −1(y) = 
y + 2

y − 2
  [y = f (x) n‡j x =  −1(y)] 

   −1(x) = 
x + 2

x − 2
 

 Avevi, awi, y = g(x) = x − 2 

 ev, y2 = x − 2 

 ev, x = y2 + 2 

 ev, g−1(y) = y2 + 2  [y = g(x) n‡j x = g−1(y)] 

  g−1(x) = x2 + 2 

 Ges g−1(2) = 22 + 2 = 6 

 †`Iqv Av‡Q, 5−1(x) = g−1(2) 

 ev, 5.
x + 2

x − 2
 = 6 

 ev,6x − 12  = 5x + 10 

 ev,6x − 5x = 10 + 12 

  x = 22 (Ans.) 

M  †`Iqv Av‡Q, 



 

 Q(x) = 
x2

x2 − 25
 = 

x2 − 25 + 25

x2 − 25
 = 

x2 – 25

x2 – 25
 + 

25

x2 – 25
  

  = 1 + 
25

(x + 5)(x − 5)
 

 awi, 
25

(x + 5)(x − 5)
  

A

(x + 5)
 + 

B

(x − 5)
 ................. (i) 

 (i) †K (x + 5)(x − 5) Øviv ¸Y K‡i cvB, 

 25  A(x − 5) + B(x + 5) .............. (ii)  
 hv x Gi mKj gv‡bi Rb¨ mZ¨| 

 (ii) G x = − 5 ewm‡q cvB, 

 25  A(−5 − 5) + B(−5 + 5)  

 ev, 25 = − 10A   A = − 
5

2
 

 Avevi, (ii) G x = 5 ewm‡q cvB, 

 25 = A(5 − 5) + B(5 + 5) 

 ev, 25 = 10B    B = 
5

2
  

 A I B Gi gvb (i) G ewm‡q cvB, 

 
25

(x + 5)(x − 5)
 = 

−
5

2

x + 5
 + 

5

2

x − 5
 

  g(x) = 
x2

x2 – 25
 = 1 − 

5

2(x + 5)
 + 

5

2(x − 5)
 hv AvswkK fMœvs‡k cÖKvwkZ iƒc| 

cÖkœ51 P(x) = 18x3 + 15x2 − x + K, Q(x) = x3 − x2 − 10x − 8 Ges R(x) = 

x3

x2 − 25
 . [K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, weBDGmGgGm, cve©Zxcyi, w`bvRcyi] 

K. Q(x) †K Drcv`‡K we‡k­lY Ki| 2 

L. P(x) Gi Drcv`K (3x + 2) n‡j, K Gi gvb wbY©q Ki| 4 

M. R(x) †K AvswkK fMœvs‡k cÖKvk Ki| 4 

51 bs cÖ‡kœi mgvavb 

K   m„Rbkxj 14(K) bs mgvavb ª̀óe¨| c„ôv- 32 

L   m„Rbkxj 7(L) bs mgvavb ª̀óe¨| c„ôv-30 

M   †`Iqv Av‡Q, R(x) = 
x3

x2 − 25
  = 

x(x2 − 25) + 25x

x2 − 25
 



 

  = x + 
25x

x2 − 25
 = x + 

25x

(x + 5)(x − 5)
 

 awi, 
25x

(x + 5)(x − 5)
  

A

x + 5
 + 

B

x − 5
 ............. (i) 

 (i) bs Gi Dfqc¶‡K (x + 5)(x − 5) Øviv ¸Y K‡i cvB, 

 25x  A(x − 5) + B(x + 5) ................. (ii) 
 hv x Gi mKjgv‡bi Rb¨ mZ¨| 

 (ii) bs Gi Dfqc‡¶ x = − 5 ewm‡q cvB, 

 25  (− 5) = A(− 5 − 5) + B(− 5 + 5) 

 ev, − 125 = − 10A 

  A = 
25

2
 

 Avevi, (ii) bs Gi Dfqc‡¶ x = 5 ewm‡q cvB, 

 25  5 = A(5 − 5) + B(5 + 5) 
 ev, 125 = 10B 

  B = 
25

2
 

 A I B Gi gvb (i) bs ewm‡q cvB, 

 
25x

(x + 5)(x − 5)
 = 

25

2(x + 5)
 + 

25

2(x − 5)
  

  R(x) = x + 
25

2(x + 5)
 + 

25

2(x − 5)
; hv cÖ`Ë fMœvskwUi AvswkK fMœvs‡k cÖKvwkZ 

iƒc| (Ans.) 

cÖkœ52 P(x) = x3 + 5x2 + 6x + 8, Q(x) = x3 − x2 − 10x − 8 Ges R(x) = x2 

− 4x − 7 wZbwU eûc`x|  [iscyi miKvwi evwjKv D”P we`¨vjq] 

K. Q(x) †K Drcv`‡K we‡k­lY Ki| 2 

L. 
R(x)

Q(x)
  †K AvswkK fMœvs‡k cÖKvk Ki| 4 

M. hw` (x − a) I (x − b) DfqB P(x) Gi Drcv`K nq Z‡e cÖgvY Ki †h, a2 + b2 + ab 

+ 5a + 5b + 6 = 0 †hLv‡b a  b. 4 

52 bs cÖ‡kœi mgvavb 

K  m„Rbkxj 14(K) bs mgvavb ª̀óe¨| c„ôv-32 

L  m„Rbkxj 14(M) bs mgvavb ª̀óe¨| c„ôv-32 

M  m„Rbkxj 1(L) bs mgvavb ª̀óe¨| c„ôv-27 



 

cÖkœ53  (i) P(a, b, c) = a3 + b3 + c3 − 3abc  (ii) ƒ(x) = 
3x + 1

5x + 2
  n‡j  

  [K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, iscyi] 

K. P(a, b, c) cÖwZmg wKbv hvPvB Ki| 2 

L. P(a, b, c) Drcv`‡K we‡k­lY Ki| P(a, b, c) = 0 Ges  

 (a + b + c)  0 n‡j cÖgvY Ki †h, a = b = c. 4 

M. ƒ Gi †Wv‡gb I †iÄ wbY©q Ki| dvskbwU GK-GK wKbv hvPvB Ki| 4 

53 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q,  

  P(a, b, c) = a3 + b3 + c3 − 3abc 

  P(b, c, a) = b3 + c3 + a3 − 3b.c.a 

   = a3 + b3 + c3 − 3abc = P(a, b, c) 
 myZivs †h †Kvb `ywU PjK ¯’vb cwieZ©b Ki‡jI ivwkwU AcwiewZ©Z _v‡K| 

  P(a, b, c) cÖwZmg ivwk| 

L  P(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 − ca − bc + c2) − 3ab (a + b + c) 

   = (a + b + c) (a2 + b2 + c2 + 2ab − ca − bc − 3ab) 

   = (a + b + c) (a2 + b2 + c2 − ab − bc − ca) (Ans.) 
 cÖkœg‡Z, P(a, b, c) = 0 

 ev, a3 + b3 + c3 − 3abc = 0 

 ev, 
1

2
 (a + b +c) {(a − b)2 + (b − c)2 + (c − a)2} = 0 

 ev, (a − b)2 + (b − c)2 + (c − a)2 = 0  [ a + b + c  0] 
 wKš‘ `yB ev Z‡ZvwaK eM© ivwki mgwó k~b¨ n‡j G‡`i cÖ‡Z¨KwUi gvb c„_K c„_K k~b¨ 

n‡e| 

  (a − b)2 = 0 

 ev, a − b = 0 

  a = b  

 Ges (b − c)2 = 0 

 ev, b − c = 0 

  b = c 
 myZivs a = b = c (cÖgvwYZ) 



 

M  †`Iqv Av‡Q, ƒ(x) = 
3x + 1

5x + 2
  

 GLb, ƒ(x) dvskbwU msÁvwqZ n‡e hw` 

 5x + 2  0 

 ev, x  − 
2

5
  nq 

  †Wv‡gb ƒ =  − 








− 
2

5
 (Ans.) 

 awi, y = ƒ(x) = 
3x + 1

5x + 2
  

 ev, 5xy + 2y = 3x + 1 

 ev, 5xy − 3x = 1 − 2y 

 ev, x = 
1 − 2y

5y − 3
  

  ƒ−1(y) = 
1 − 2y

5y − 3
  [ y = f(x)  x = f−1(y)] 

  ƒ−1(x) = 
1 − 2x

5x − 3
  

 wecixZ dvsk‡bi †Wv‡gb g~j dvsk‡bi †iÄ n‡e| 

 GLb, ƒ−1(x) msÁvwqZ n‡e hw` 

 5x − 3  0     ev,  x  
3

5
  nq 

  †iÄ ƒ =  − 






3

5
  (Ans.) 

 Avevi, †h †Kvb x1  †Wvg ƒ, x2  †Wvg ƒ Gi Rb¨ ƒ(x1) = ƒ(x2) n‡e hw` I †Kej 

hw`, 
3x1 + 1

5x1 + 2
  = 

3x2 + 1

5x2 + 2
  

 ev, (3x1 + 1) (5x2 + 2) = (3x2 + 1) (5x1 + 2) 

 ev, 15x1x2 + 5x2 + 6x1 + 2 = 15x1x2 + 5x1 + 6x2 + 2 

 ev, 6x1 − 5x1 = 6x2 − 5x2 

  x1 = x2 

  ƒ(x) dvskbwU GK-GK| 

cÖkœ54 P(x) = ax5 + bx4 + cx3 + cx2 + bx + a, Q(x) = 
1

p3  + 
1

q3  + 
1

r3 |  

  [cywjk jvBb&m ¯‹zj GÛ K‡jR, iscyi] 



 

K. a3 − a2 − 10a − 8 Gi Drcv`K wbY©q Ki| 2 

L. †`LvI †h, (x − r) hw` P(x) Gi GKwU Drcv`K nq, Z‡e P(x) Gi Av‡iKwU Drcv`K 

(rx − 1) †hLv‡b, a  0 4 

M. Q(x) = 
3

pqr
  n‡j †`LvI †h, pq + qr + rp = 0 A_ev p = q = r 4 

54 bs cÖ‡kœi mgvavb 

K  m„Rbkxj 14(K) bs mgvavb ª̀óe¨| c„ôv-32 

L  †`Iqv Av‡Q, 

 P(x) = ax5 + bx4 + cx3 + cx2 + bx + a ............. (i) 

 [†hLv‡b a, b, c aª“eK Ges a  0] 

  †h‡nZy (x − r), P(x) Gi GKwU Drcv`K, †m‡nZy P(r) = 0. 

 GLb, P(r) = ar5 + br4 + cr3 + cr2 + br + a 

  ar5 + br4 + cr3 + cr2 + br + a = 0 ............ (ii) 

 awi, rx − 1 = 0 

 ev, rx = 1 

  x = 
1

r
 

 GLb (i) bs eûc`xwU‡Z x = 
1

r
 emv‡j hw` D³ eûc`xi gvb k~b¨ nq, Z‡e (rx − 1) 

D³ eûc`xi GKwU Drcv`K n‡e| 

  P 






1

r
 = a







1

r

5
 + b







1

r

4
 + c







1

r

3
 + c







1

r

2
 + b







1

r
 + a 

  = 
a

r5 + 
b

r4 + 
c

r3 + 
c

r2 + 
b

r
 + a 

  = 
a + br + cr2 + cr3 + br4 + ar5

r5  

  = 
ar5 + br4 + cr3 + cr2 + br + a

r5  

  = 
0

r5   [(ii)bs †_‡K gvb ewm‡q] 

  = 0 

  †h‡nZy (i) bs eûc`x‡Z x = 
1

r
 emv‡j cÖ`Ë eûc`xi gvb k~b¨ nq, †m‡nZy (rx − 1) 

D³ eûc`xi GKwU Drcv`K| 

  (rx − 1), P(x) Gi GKwU Drcv`K| (†`Lv‡bv n‡jv) 

M  m„Rbkxj 24(M) bs mgvavb ª̀óe¨| c„ôv-36 



 

cÖkœ55 ƒ(a) = a3 + 5a2 + 6 a + 8 Ges p(x) = 
x2

(2x + 1) (x + 3)2     

[K¨v›Ub‡g›U cvewjK ¯‹zj G¨vÛ K‡jR, ˆmq`cyi, bxjdvgvix] 

K. ƒ(−2) Gi gvb wbY©q Ki| 2 

L. p(x) †K AvswkK fMœvs‡k cÖKvk Ki| 4 

M. hw` ƒ(a) †K (a − x) Ges (a − y) Øviv fvM Ki‡j GKB fvM‡kl _v‡K Z‡e cÖgvY Ki †h, 

x2 + y2 + xy + 5x + 5y + 6 = 0 †hLv‡b x  y 4 

55 bs cÖ‡kœi mgvavb 

K   m„Rbkxj 9(K) bs mgvavb ª̀óe¨| c„ôv-30 

L   †`Iqv Av‡Q, p(x) = 
x2

(2x + 1) (x + 3)2   

 awi, 
x2

(2x + 1) (x + 3)2   
A

2x + 1
 + 

B

x + 3
 + 

C

(x + 3)2 ......... (1) 

 (1) Gi Dfq c¶‡K (2x + 1) (x + 3)2  Øviv ¸Y K‡i cvB, 

 x2  A (x + 3)2 + B (2x + 1) (x + 3) + C (2x + 1) ...... (2) 
 hv x Gi mKj gv‡bi Rb¨ mZ¨| 

 GLb, (2) G  x = −3  ewm‡q cvB, 

  (−3)2 = C{2. (−3)  + 1} 

 ev, 9 = C (−6 + 1) 

 ev, −5C = 9 

  C = − 
9

5
  

 Avevi, (2) bs G x = − 
1

2
  ewm‡q cvB, 

  








− 
1

2
2 = A 









−
1

2
 + 3 2  

 ev, 
1

4
  = A 









−1 + 6

2
2  

 ev, 
1

4
 = A. 







5

2
2  

 ev, 
1

4
 = A. 

25

4
  

 ev, 25A = 1 

  A = 
1

25
  



 

 Avevi, (2) bs †_‡K x2 Gi mnM mgxK…Z K‡i cvB, 

  A + 2B = 1 

 ev, 
1

25
  + 2B = 1 

 ev, 2B = 1 − 
1

25
  

 ev, 2B = 
25 − 1

25
  

 ev, 2B = 
24

25
 

 ev, B = 
24

25  2
  

  B = 
12

25
 

 A, B, C Gi gvb (1) bs G ewm‡q cvB, 

 
x2

(2x + 1) (x + 3)2 = 

1

25

2x + 1
 + 

12

25

x + 3
 + 

−9

5

(x + 3)2 

   = 
1

25(2x + 1)
 + 

12

25(x + 3)
 − 

9

5(x + 3)2 

 hv wb‡Y©q AvswkK fMœvsk| 

M   m„Rbkxj 1(L) bs mgvavb ª̀óe¨| c„ôv-27 

cÖkœ56 ƒ(x) = x3 + 3x2 + 1 Ges g(x) = 2x − 3  `ywU exRMwYZxq ivwk|  

 [Kzwgj­v wRjv ¯‹zj, Kzwgj­v] 

K. g(x) = 5 n‡j x Gi gvb †ei Ki| 2 

L. ƒ(x) †K (x − a) I (x − b) Øviv fvM Ki‡j GKB fvM‡kl _vK‡j cÖgvY Ki †h, a2 + 

b2 + ab + 3a + 3b = 0, †hLv‡b a  b4 

M. g−1(−3) Gi gvb wbY©q Ki| 4 

56 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, g(x) = 2x − 3  

 kZ©g‡Z, g(x) = 5 

 ev, 2x − 3  = 5 

 ev, 2x − 3 = 25 [eM© K‡i] 

 ev, 2x = 25 + 3 

 ev, 2x = 28 



 

  x = 14 (Ans.) 

L  †`Iqv Av‡Q, ƒ(x) = x3 + 3x2 + 1 

 ƒ(x) †K (x − a) Øviv fvM Ki‡j fvM‡kl n‡e ƒ(a) 

  ƒ(a) = a3 + 3a2 + 1 

 Avevi, ƒ(x) †K (x − b) Øviv fvM Ki‡j fvM‡kl n‡e ƒ(b) 

  ƒ(b) = b3 + 3b2 + 1 
 kZ©g‡Z, ƒ(a) = ƒ(b) 

 ev, a3 + 3a2 + 1 = b3 + 3b2 + 1 

 ev, a3 + 3a2 + 1 − b3 − 3b2 − 1 = 0 

 ev, a3 − b3 + 3(a2 − b2) = 0 

 ev, (a − b) (a2 + ab + b2) + 3(a − b) (a + b) = 0 

 ev, (a − b) (a2 + ab + b2 + 3a + 3b) = 0 

  a  b     a − b  0 
 myZivs a2 + b2 + ab + 3a + 3b = 0 (cÖgvwYZ) 

M  awi, y = g(x) = 2x − 3      x = g−1(y) 

 ev, y2 = 2x − 3 

 ev, 2x = y2 + 3 

 ev, x = 
y2 + 3

2
  

 ev, g−1(y) = 
y2 + 3

2
  

 ev, g−1(−3) = 
(− 3)2 + 3

2
  

 ev, g−1(− 3) = 
9 + 3

2
  

 ev, g−1(−3) = 
12

2
  

  g−1(−3) = 6 (Ans.) 
 

cÖkœ57 F(x) = x3 – 4x2 + x – 4[Mfb©‡g›U j¨ve‡iUwi nvB ¯‹zj, Kzwgj­v] 

K. †`LvI †h, (x – 4), F(x) Gi GKwU Drcv`K|  2 

L. hw` F(x) †K (x – 2a) I (x + 3b) Øviv fvM Ki‡j GKB fvM‡kl _v‡K Z‡e †`LvI †h, 

8a3 + 27b3 – 16a2 + 36b2 + 2a + 3b = 0 4 

M. 
x

F(x)
 †K AvswkK fMœvs‡k cÖKvk Ki|  4 



 

57 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, F(x) = x3 – 4x2 + x – 4 

 (x – 4), F(x) Gi GKwU Drcv`K n‡e hw` F(4) = 0 nq| 

  F(4) = 43 – 4.42 + 4 – 4 = 64 – 64 = 0 

  (x – 4), F(x) Gi GKwU Drcv`K| (†`Lv‡bv n‡jv) 

L  F(x) †K (x – 2a) Øviv fvM Ki‡j fvM‡kl n‡e F(2a). 

  F(2a) = (2a)3 – 4(2a)2 + 2a – 4 
  = 8a3 – 16a2 + 2a – 4 
 Avevi, F(x) †K (x + 3b) Øviv fvM Ki‡j fvM‡kl n‡e F(– 3b). 

  F(– 3b) = (– 3b)3 – 4(– 3b)2 – 3b – 4 
  = – 27b3 – 36b2 – 3b – 4 
 cÖkœg‡Z, F(2a) = F(– 3b)  

 ev, 8a3 – 16a2 + 2a – 4 = – 27b3 – 36b2 – 3b – 4 

  8a3 + 27b3 – 16a2 + 36b2 + 2a + 3b = 0 (†`Lv‡bv n‡jv)   

M  
x

F(x)
  = 

x

 x3 − 4x2 + x − 4
  = 

x

 x2 (x − 4) + 1(x − 4)
 = 

x

 (x − 4) (x2 + 1)
 

  

 awi, 
x

 (x − 4) (x2 + 1)
    

A

x − 4
 + 

Bx + C

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

 (i) Gi Dfqc‡¶ (x − 4) (x2 + 1) Øviv ¸Y K‡i cvB, 

 x  A(x2 + 1) + (Bx + C)(x − 4)      (ii) 
 hv x Gi mKj gv‡bi Rb¨ mZ¨| 

 (ii) Gi Dfq c‡¶ x = 4 ewm‡q cvB, 

 4 = A(42 + 1) + 0    A = 
4

17
 

 (ii) Gi Dfqc‡¶ x2 
I x Gi mnM mgxK…Z K‡i cvB, 

        A + B = 0 ev, B = − A   B = − 
4

17
 

   Ges C − 4B = 1 ev, C = 1 + 4B = 1 − 
16

17
 = 

1

17
  

 GLb, A, B I C Gi gvb (i) G ewm‡q cvB, 

 
x

 (x − 4) (x2 + 1)
 = 

4

17(x − 4)
 + 

− 
4x

17
 + 

1

17

 x2 + 1
  



 

  = 
4

17(x − 4)
 + 

1 − 4x

 17(x2 + 1)
 hv wb‡Y©q AvswkK fMœvsk| 

cÖkœ58 P(x) = 2x3 − 5x2 + 7x − 8 [Kzwgj­v gWvb© nvB ¯‹zj, Kzwgj­v] 

K. P(x) †K (x − 2) Øviv fvM Ki‡j †h fvM‡kl _v‡K, G‡K fvM‡kl Dccv‡`¨i mvnv‡h¨ 

wbY©q Ki| 2 

L. hw` P(x) †K x − a Ges x − b Øviv fvM Ki‡j GKB fvM‡kl _v‡K †hLv‡b a  b Z‡e 

†`LvI †h, 2a2 + 2b2 + 2ab − 5a − 5b + 7 = 0 4 

M. 
6x − 1

P(x) − 2
  †K AvswkK fMœvs‡k cÖKvk Ki| 4 

58 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, P(x) = 2x3 – 5x2 + 7x – 8  

 fvM‡kl Dccv`¨ Abymv‡i P(x) †K (x – 2) Øviv fvM Ki‡j fvM‡kl n‡e P(2) 

  P(2) = 2·(2)3 – 5(2)2 + 7(2) – 8  
  = 16 – 20 + 14 – 8  
  = 2 (Ans.) 

L  †`Iqv Av‡Q, P(x) = 2x3 − 5x2 + 7x − 8 

 P(x) †K (x − a) Øviv fvM Ki‡j fvM‡kl n‡e P(a) 

  P(a) = 2a3 − 5a2 + 7a − 8 

 Avevi, P(x) †K (x − b) Øviv fvM Ki‡j fvM‡kl n‡e P(b) 

  P(b) = 2b3 − 5b2 + 7b − 8 
 cÖkœvbymv‡i, P(a) = P(b) 

 ev, 2a3 − 5a2 + 7a − 8 = 2b3 − 5b2 + 7b − 8 

 ev, 2(a3 − b3) − 5(a2 − b2) + 7(a − b) = 0 

 ev, 2{(a − b) (a2 + ab + b2)} − 5(a + b) (a − b) + 7(a − b) = 0 

 ev, (a − b) . (2a2 + 2ab + 2b2 − 5a − 5b + 7) = 0 

 †h‡nZz a  b, †m‡nZz a − b  0 

  2a2 + 2b2 + 2ab − 5a − 5b + 7 = 0 (†`Lv‡bv n‡jv) 

M  †`Iqv Av‡Q, P(x) = 2x3 − 5x2 + 7x − 8 

  
6x − 1

P(x) − 2
  = 

6x − 1

2x3 − 5x2 + 7x − 10
  = 

6x − 1

2x2(x − 2) − x(x − 2) + 5(x − 2)
  

  = 
6x − 1

(x − 2) (2x2 − x + 5)
  



 

 g‡b Kwi, 
6x − 1

(x − 2) (2x2 − x + 5)
   

A

x − 2
 + 

Bx + C

2x2 − x + 5
  ... ... ... ... (i) 

 (i) bs Gi Dfqc¶‡K (x − 2) (2x2 − x + 5) Øviv ¸Y K‡i, 

 6x − 1  A(2x2 − x + 5) + (Bx + C) (x − 2) ... ... ... ... (ii) 
 (ii) bs G x = 2 ewm‡q, 

  11 = 11A + 0 

  A = 1 
 (ii) bs Gi Dfqc¶ n‡Z aª“eK c` mgxK…Z n‡e, 

  − 1 = 5A − 2C 

 ev, − 1 = 5 − 2C 

 ev, 2C = 6 

  C = 3 
 (ii) bs Gi Dfqc¶ n‡Z x2 Gi mnM mgxK…Z K‡i, 

  0 = 2A + B 
 ev, 0 = 2 + B 

 ev, 4 = − 2B 

  B = − 2 
 GLb, A, B I C Gi gvb (i) bs mgxKi‡Y ewm‡q cvB, 

 
6x − 1

(x − 2) (2x2 − x + 5)
  = 

1

x − 2
 + 

(− 2)x + 3

2x2 − x + 5
  

 = 
1

x − 2
  − 

2x − 3

2x2 − x + 5
  hv wb‡Y©q AvswkK fMœvsk| (Ans.) 

cÖkœ59 P(x) = 18x3 + 15x2 − x − 2, Q(x) = 2x + 1, R(x) = 3x + 1 

 [Avj-Avwgb GKv‡Wwg ¯‹zj GÛ K‡jR, Puv`cyi] 

K. 
1

Q(x)
  Gi †Wv‡gb †ei Ki| 2 

L. P(x) †K Drcv`‡K we‡k­lY Ki| 4 

M. 
R(x)

P(x)
  †K AvswkK fMœvs‡k cÖKvk Ki| 4 

59 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, Q(x) = 2x + 1 

  
1

Q(x)
  = 

1

2x + 1
  

 GLb, 
1

Q(x)
    n‡e hw` I †Kej hw` 2x + 1  0 



 

 ev, x  − 
1

2
  nq 

  †Wv‡gb =  − 








− 
1

2
  (Ans.) 

L  cvV¨eB‡qi Aa¨vq-2 Gi D`vniY-13 `ªóe¨| c„ôv- 46 

M  †`Iqv Av‡Q, P(x) = 18x3 + 15x2 − x − 2 

   = (2x + 1) (3x + 2) (3x − 1)  [ÔLÕ †_‡K] 

   R(x) = 3x + 1 

 awi, 
R(x)

P(x)
  = 

3x + 1

(2x + 1) (3x + 2) (3x − 1)
   

A

2x + 1
 + 

B

3x + 2
  + 

C

3x − 1
   

... ... ... ... (i) 

 (i) bs †K (2x + 1) (3x + 2) (3x − 1) Øviv ¸Y K‡i cvB, 

 3x + 1  A(3x + 2) (3x − 1) + B(2x + 1) (3x − 1) + C(2x + 1) (3x + 2) 
... ... ... ... (ii) 

 GLb (ii) bs G x = − 
1

2
  ewm‡q cvB, 

  3.








− 
1

2
  + 1 = A 









3. 








− 
1

2
 + 2  









3. 








− 
1

2
 − 1   

+ B.0 + C.0 

 ev, − 
3

2
  + 1 = A









− 3

2
 + 2  









− 
3

2
 − 1   

 ev, 
− 3 + 2

2
  = A









− 3 + 4

2
 








− 3 − 2

2
  

 ev, − 
1

2
  = A . 

1

2
  . 









−5

2
      A = 

2

5
  

 Avevi, (ii) bs G x = − 
2

3
  ewm‡q cvB, 

 3.








− 
2

3
 + 1 = A . 0 + B. 









2 








− 
2

3
 + 1  









3. 








−2

3
 − 1   + C.0 

 ev, − 2 + 1 = B . 








− 1

3
 .(− 3) 

 ev, − 1 = B  

  B = − 1 

 Avevi, (ii) bs G x = 
1

3
  ewm‡q cvB, 



 

  3.
1

3
  + 1 = A.0 + B.0 + C. 









2 . 
1

3
 + 1  









3 . 
1

3
 + 2   

 ev, 1 + 1 = C.






2

3
 + 1  (1 + 2) 

 ev, 2 = C 
5

3
 .3 

  C = 
2

5
  

 GLb, A, B I C Gi gvb (i) bs G ewm‡q cvB, 

 
3x + 1

(2x + 1) (3x + 2) (3x − 1)
  = 

2

5
 

2x + 1
  + 

− 1

3x + 2
 + 

2

5
 

3x − 1
  

  
R(x)

P(x)
  = 

2

5(2x + 1)
  − 

1

(3x + 2)
  + 

2

5(3x − 1)
  (Ans.) 

cÖkœ60 P(x) = ax4 + 7x3 + 17x2 + 17x + 6, (x + 3) eûc`xi GKwU Drcv`K|

 [†dbx miKvix cvBjU D”P we`¨vjq] 

K. a Gi gvb wbY©q Ki|  2 

L. P(x) = (x + 3) n‡j Q(x) wbY©q Ki Ges Q(x) †K Drcv`‡K we‡k­lY Ki|  4 

M. 
x

P(x)
 †K AvswkK fMœvs‡k iƒcvš—‡i G‡`i mgwóiƒ‡c cÖKvk Ki|  4 

60 bs cÖ‡kœi mgvavb 

K  P(x) = ax4 + 7x3 + 17x2 + 17x + 6 eûc`xi GKwU Drcv`K (x + 3) 

 A_©vr, P(– 3) = 0 

 ev, a(– 3)4 + 7(– 3)3 + 17(– 3)2 + 17(– 3) + 6 = 0  

 ev, 81a – 189 + 153 – 51 + 6 = 0 

 ev, 81a = 81 

  a = 1 (Ans.) 

L  P(x) = ax4 + 7x3 + 17x2 + 17x + 6 

  = x4 + 7x3 + 17x2 + 17x + 6   [ a = 1] 
  = x4 + 3x3 + 4x3 + 12x2 + 5x2 + 15x + 2x + 6 
  = x3(x + 3) + 4x2(x + 3) + 5x(x + 3) + 2(x + 3) 
  = (x + 3) (x3 + 4x2 + 5x + 2) 
 cÖkœg‡Z, P(x) = (x + 3) Q(x) 

 ev, (x + 3)(x3 + 4x2 + 5x + 2) = (x + 3) Q(x)  

  Q(x) = x3 +4x2 + 5x + 2 (Ans.) 
  = (x3 + 2x2 + 2x2 + 4x + x + 2) 



 

  = {x2 (x + 2) + 2x(x + 2) + 1(x + 2)} 
  = (x + 2) (x2 + 2x + 1) 
  = (x + 2) (x + 1)2 (Ans.)  

M  
x

P(x)
 = 

x

x4 + 7x3 + 17x2 + 17x + 6
 

  = 
x

(x + 2)(x + 3)(x + 1)2 

 awi, 
x

(x + 2)(x + 3)(x + 1)2  
A

x + 2
 + 

B

x + 3
 + 

C

x + 1
 + 

D

(x + 1)2 ... (i) 

 (i) bs Gi Dfqc‡¶ (x + 2)(x + 3)(x + 1)2 ¸Y K‡i cvB, 

 x  A(x + 3)(x + 1)2 + B(x + 2)(x + 1)2 + C(x + 1)(x + 2)(x + 3) + D(x 
+ 2)(x + 3) ... ... (ii) 

 x = – 3 n‡j (ii) bs †_‡K cvB,  

  – 3 = 0 + B(– 3 + 2)(– 3 + 1)2 + 0 + 0 

 ev, – 3 = – 4B  B = 
3

4
 

 x = – 1 n‡j (ii) bs †_‡K cvB,  

  – 1 = 0 + 0 + 0 + D(– 1 + 2)(– 1 + 3) 

 ev, – 1 = 2D  D = 
– 1

   2
 

 x = – 2 n‡j (ii) bs †_‡K cvB, 

  – 2 = A(– 2 + 3)(− 2 + 1)2 + 0 + 0 + 0 
  A = – 2 
 (ii) bs Gi Dfq cv‡k x3 Gi mnM mgxK…Z K‡i cvB,  

  A + B + C = 0 
 ev, C = – A – B 

 ev, C = – (– 2) – 
3

4
    C = 

5

4
 

 A, B, C I D Gi gvb (i) bs G ewm‡q cvB, 

 
x

P(x)
 = 

x

 (x + 2)(x + 3)(x + 1)2  

  = 
– 2

x + 2
 + 

3

4(x + 3)
 + 

5

4(x + 1)
 – 

1

2(x + 1)2 (Ans.) 

cÖkœ61 P(x) = 
x3

x3 − 25x
 , g(x) = 

x + 2

x − 1
 Ges (x) = 2 − 4x wZbwU dvskb|

 [PÆMÖvg K¨v›Ub‡g›U cvewjK K‡jR] 

K. (x) ewY©Z dvsk‡bi †Wv‡gb wbY©q Ki|  2 



 

L. †`LvI †h, g−1(x) = g(x) 4 

M. P(x) †K AvswkK fMœvs‡k cÖKvk Ki| 4 

61 bs cÖ‡kœi mgvavb 

K  Aa¨vq-1 Gi m„Rbkxj cÖkœ 7(K) bs mgvavb ª̀óe¨| c„ôv−12 

L  †`Iqv Av‡Q, g(x) = 
x + 2

x – 1
 

 awi, y = g(x) 

 ev, y = 
x + 2

x – 1
   

 ev, xy – y = x + 2 

 ev, xy – x = y + 2  

 ev, x(y – 1) = y + 2 

 ev, x = 
y + 2

y – 1
 y = g (x) 

 ev, g – 1(y) = 
y + 2 

y – 1
  g – 1(y) = g – 1g (x) 

 ev, g – 1(x) = 
x + 2

x – 1
  x = g – 1(y) 

  g – 1(x) = g (x) (†`Lv‡bv n‡jv)   

M  P(x) = 
x3

x3 – 25x
 = 

x3

x(x2 – 25)
 = 

x2

x2 – 25
 

  = 
x2 – 25 + 25

x2 – 25
 = 1 + 

25

x2 – 25
 

 P(x) = 1 + 
25

(x + 5)(x – 5)
 ................. (i) 

 GLv‡b, 
25

(x + 5) (x – 5)
 GKwU cÖK…Z fMœvsk,  

 awi, 
25

(x + 5) (x – 5)
  

A

x + 5
 + 

B

x – 5
 ................  (ii) 

 (i) Gi Dfqc¶‡K (x + 5)(x – 5) Øviv ¸Y K‡i cvB,  

  25  A(x – 5) + B(x + 5) ...............  (iii) 
 (iii) GKwU A‡f`, ZvB x Gi mKj gv‡bi Rb¨ Bnv mZ¨|  

 (iii) G x = 5 ewm‡q cvB,  

  25 = A  0 + B(5 + 5) 

 ev, 10B = 25  B = 
25

10
 = 

5

2
 



 

 (iii) G x = – 5 ewm‡q cvB,  

  25 =  A(– 5 – 5) + B  0 
 ev, 25 = – 10A 

 ev, – 10A = 25  

  A = 
25

– 10
 = – 

5

2
 

 (ii) G A I B Gi gvb ewm‡q cvB, 

  
25

(x + 5)(x – 5)
 = 

– 
5

2

x + 5
 + 

5

2

x – 5
 

  = – 
5

2(x + 5)
 + 

5

2(x – 5)
 = 

5

2(x – 5)
 – 

5

2(x + 5)
 

 (i) †_‡K cvB, P(x) = 
x3

x3 – 25x
 = 1 + 

5

2(x – 5)
 – 

5

2(x + 5)
  

 BnvB wb‡Y©q AvswkK fMœvsk| 

cÖkœ62 P(x) = ax5 + bx4 + cx3 + cx2 + bx + a †hLv‡b a, b, c aª“eK Ges a  

0| [Wvt Lv¯—Mxi miKvwi evwjKv D”P we`¨vjq, PÆMÖvg] 

K. †`LvI †h, (x + 1), P(x) Gi GKwU Drcv`K|  2 

L. hw` (x − s), P(x) Gi GKwU Drcv`K nq, Z‡e †`LvI †h, (sx − 1) I P(x) Gi GKwU 

Drcv`K| 4 

M. a = b = c = 1 n‡j, 
P(x)

(x2 + 1) (x6 − 1)
  †K AvswkK fMœvs‡k cÖKvk Ki| 4 

62 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 

P(x) = ax5 + bx4 + cx3 + cx2 + bx + a 

(x + 1) A_©vr (x − (− 1)), P(x) Gi Drcv`K n‡j, P(− 1) = 0 n‡e| 

GLb, P(− 1) = a(− 1)5 + b(− 1)4 + c(− 1)3 + c(− 1)2 + b(− 1) + a 

 = − a + b − c + c − b + a 

 = 0 

 (x + 1), P(x) Gi GKwU Drcv`K| (†`Lv‡bv n‡jv) 

L  m„Rbkxj 54(L) bs mgvavb ª̀óe¨| c„ôv-44 

M  P(x) = ax5 + bx4 + cx3 + cx2 + bx + a 

a = b = c = 1 n‡j, 

P(x) = 1.x5 + 1.x4 + 1.x3 + 1.x2 + 1.x + 1 



 

= x5 + x4 + x3 + x2 + x + 1 

= x4(x + 1) + x2(x + 1) + 1(x + 1) 

= (x + 1)(x4 + x2 + 1) 

GLb, 
P(x)

(x2 + 1)(x6 − 1)
 = 

(x + 1)(x4 + x2 + 1)

(x2 + 1){(x2)3 − 13}
 

 = 
(x + 1)(x4 + x2 + 1)

(x2 + 1)(x2 − 1)(x4 + x2 + 1)
 

 = 
(x + 1)

(x2 + 1)(x + 1)(x − 1)
 

 = 
1

(x2 + 1)(x − 1)
 

g‡b Kwi, 
1

(x − 1)(x2 + 1)
  

A

(x − 1)
 + 

Bx + C

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

(i) bs Gi Dfqc¶‡K (x + 1)(x2 + 1) Øviv ¸Y K‡i cvB, 

1  A(x2 + 1) + (Bx + C)(x − 1) ... ... (ii) 

(ii) bs G x = 1 ewm‡q, 

1 = A(1 + 1) + {B(1) + C} (1 − 1) 

ev, 1 = 2A + 0 

 A = 
1

2
 

(ii) bs Gi Dfqc‡¶ x2
 I x Gi mnM mgxK…Z K‡i cvB, 

A + B = 0 Ges −B + C = 0 

ev, 
1

2
 + B = 0 ev, 

1

2
 + C = 0 

 B = − 
1

2
  C = − 

1

2
 

A, B, C Gi gvb (i) bs G ewm‡q cvB, 

1

(x − 1)(x2 + 1)
 = 

1

2

x − 1
 + 

− 
1

2
 x − 

1

2

(x2 + 1)
 

 = 
1

2(x − 1)
 + 

− 
1

2
 (1 + x)

(x2 + 1)
 



 

 = 
1

2(x − 1)
 − 

(1 + x)

2(x2 + 1)
 

 
P(x)

(x2 + 1)(x6 − 1)
 = 

1

2(x − 1)
 − 

(1 + x)

2(x2 + 1)
 BnvB wb‡Y©q AvswkK fMœvsk| 

cÖkœ63 g(z) = 
z3 − 2z2 + 1

z2 − 2z − 3
. [B¯úvnvwb cvewjK ¯‹zj I K‡jR, PÆMÖvg] 

K. g








− 
1

7
 wbY©q Ki|  2 

L. g(z) = 0 n‡j z Gi gvb wbY©q Ki| 4 

M. g(z) †K AvswkK fMœvs‡k cÖKvk Ki| 4 

63 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, g(z) = 
z3 − 2z2 + 1

z2 − 2z − 3
 

 g








− 
1

7
 = 









− 
1

7
3
 − 2 









− 
1

7
2
 + 1









− 
1

7
2 − 2









− 
1

7
 − 3

 

 = 

− 
1

343
 − 

2

49
 + 1

1

49
 + 

2

7
 − 3

= 

− 1 − 14 + 343

343

1 + 14 − 147

49

 

 = 

328

343

− 132

49

 = 
328

343
  

49

− 132
 = − 

82

231
 (Ans.) 

L  m„Rbkxj 6(L) bs mgvavb ª̀óe¨| c„ôv-29 

f I y Gi ¯’‡j h_vµ‡g g I z ai‡Z n‡e| 

M  m„Rbkxj 6(M) bs mgvavb ª̀óe¨| c„ôv-29 

f I y Gi ¯’‡j h_vµ‡g g I z ai‡Z n‡e| 

cÖkœ64 F(x, y, z) = (x + y + z) (xy + yz + zx) − xyz Ges P(x) = ax5 + bx4 

+ cx3 + cx2 + bx + a †hLv‡b, a, b, c aª“eK Ges a  0 
 [PÆMÖvg K‡jwR‡qU ¯‹zj, PÆMÖvg] 

K. fvM‡kl Dccv`¨wU wee„Z Ki| 2 

L. F(x, y, z) = 0 n‡j, †`LvI †h, (x + y + z)3 = x3 + y3 + z3
 4 



 

M. (x − r) hw` P(x) Gi GKwU Drcv`K nq Z‡e †`LvI †h, (rx − 1) I P(x) Gi GKwU 

Drcv`K| 4 

64 bs cÖ‡kœi mgvavb 

K  fvM‡kl Dccv`¨: hw` P(x) abvÍK gvÎvi eûc`x nq Ges a †Kv‡bv wbw ©̀ó msL¨v nq, Z‡e 

P(x) †K x – a Øviv fvM Ki‡j fvM‡kl P(a) n‡e|  

L  †`Iqv Av‡Q, F(x, y, z) = 0 

 ev, (x + y + z) (xy + yz + zx) − xyz = 0 

  (x + y + z) (xy + yz + zx) = xyz 
 evgc¶ = (x + y + z)3  

  = {(x + y) + z}3  
  = (x + y)3 + z3 + 3(x + y)2z + 3(x + y)z2 
  = x3 + y3 + 3x2y + 3xy2 + z3 + 3(x2 + 2xy + y2)z + 3xz2 + 3yz2  
  = x3 + y3 + z3 + 3x2y + 3xy2 + 3xyz + 3x2z + 3xyz + 3z2x  

+ 3yz2 + 3y2z + 3xyz − 3xyz 
  = x3 + y2 + z3 + 3xy (x + y + z) + 3xz (x + y + z)  

+ 3yz (z + y + x) − 3xyz 
  = x3 + y3 + z3 + (x + y + z) (3xy + 3xz + 3yz) − 3xyz 
  = x3 + y3 + z3 + 3(x + y + z) (xy + yz + zx) − 3xyz 
  = x3 + y3 + z3 + 3xyz − 3xyz 
  = x3 + y3 + z3  
  = Wvbc¶ 

  (x + y + z)3 = x3 + y3 + z3 
(cÖgvwYZ) 

M  m„Rbkxj 54(L) bs mgvavb ª̀óe¨| c„ôv-44 

cÖkœ65 
1

a3 + 
1

b3 + 
1

c3 = 
3

abc
  

Ges P(x) = 
2

1 + x2 + 
4

1 + x4 + 
8

1 + x8 + 
16

x16 – 1
 

 [AvMÖvev` miKvix K‡jvbx D”P we`¨vjq, PÆMÖvg]   

K. P(x) Gi 3q I 4_© c‡`i †hvMdj wbY©q Ki| 2 

L. 
1

1 + x
 + P(x) †K mij Ki|  4 

M. cÖgvY Ki †h, a = b = c A_ev ab + bc + ca = 0 4 

65 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, P(x) = 
2

1 + x2  + 
4

1 + x4  + 
8

1 + x8  + 
16

x16 − 1
  

 P(x) Gi 3q I 4_© c‡`i mgwó  



 

8

1 + x8  + 
16

x16 − 1
  

 = 
8

x8 + 1
  + 

16

(x8 + 1) (x8 − 1)
  

 = 
8(x8 − 1) + 16

(x8 + 1) (x8 − 1)
  

 = 
8x8 − 8 + 16

(x8 + 1) (x8 − 1)
  

 = 
8x8 + 8

(x8 + 1) (x8 − 1)
  

 = 
8

x8 − 1
  (Ans.) 

L   cÖ`Ë ivwk = 
1x

16

x1

8

x1

4

x1

2

x1

1

16842 −
+

+
+

+
+

+
+

+
 

 = 
18x

8

4x1

4

2x1

2

x1

1

−
+

+
+

+
+

+
 

[ÔKÕ n‡Z 
8

1 + x8 + 
16

x16 – 1
 = 

8

x8 – 1
 ] 

 = 














−+

+−
+

+
+

+ )1x)(1x(

8)1x(4

x1

2

x1

1

44

4

2
 

 = 
)1x)(1x(

)1x(4

x1

2

x1

1

44

4

2 −+

+
+

+
+

+
 

 =
1x

4

x1

2

x1

1

42 −
+

+
+

+
 

 = 














−+

+−
+

+ )1x)(1x(

4)1x(2

x1

1

22

2

 

 = 
)1x)(1x(

)1x(2

x1

1

22

2

+−

+
+

+
 

 =
1x

2

x1

1

2 −
+

+
 

 = 
)1x)(1x(

21x

−+

+−  

 = 
)1x)(1x(

1x

−+

+   

 = 
1x

1

−
 (Ans.) 

M   m„Rbkxj 24(M) bs mgvavb ª̀óe¨| c„ôv-36 

cÖkœ66  
y3 + 2y2 + 1

y2 + 2y − 3
 g~j` exRMvwYZxq fMœvsk|  

  [miKvwi AMÖMvgx evwjKv D”P we`¨vjq I K‡jR, wm‡jU]   



 

K. (x) = 
4x + 3

2x + 5
 †Wv‡gb wbY©q Ki| 2 

L. fMœvskwUi je‡K y − p Ges y − q Øviv fvM Ki‡j GKB fvM‡kl _v‡K, †hLv‡b p ≠ q 

Z‡e †`LvI †h, p2 + pq + q2 + 2p + 2q = 0 4 

M. fMœvskwU‡K AvswkK fMœvs‡k cÖKvk Ki| 4 

66 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, (x) = 
4x + 3

2x + 5
 

 GLb, (x) msÁvwqZ n‡e hw` I †Kej hw` 2x + 5 ≠ 0 

 ev, 2x ≠ − 5 

 ev, x ≠ − 
5

2
 nq 

  †Wv‡gb  =  − 








− 
5

2
 (Ans.) 

L  
y3 + 2y2 + 1

y2 + 2y − 3
 fMœvskwUi je y3 + 2y2 + 1 

 awi, F(y) = y3 + 2y2 + 1 

 GLb, F(y) †K (y − p) Ges (y − q) Øviv fvM Ki‡j fvM‡kl n‡e h_vµ‡g F(p) Ges 

F(q). 

  F(p) = p3 + 2p2 + 1 Ges F(q) = q3 + 2q2 + 1 

 cÖkœvbymv‡i, F(p) = F(q) 

 ev, p3 + 2p2 + 1 = q3 + 2q2 + 1 

 ev, p3 − q3 + 2p2 − 2q2 + 1 − 1 = 0 

 ev, p3 − q3 + 2(p2 − q2) = 0 

 ev, (p − q) (p2 + pq + q2) + 2(p + q) (p − q) = 0 

 ev, (p − q) (p2 + pq + q2 + 2p + 2q) = 0 

 †h‡nZz p  q ZvB p − q  0 

  p2 + pq + q2 + 2p + 2q = 0 (†`Lv‡bv n‡jv) 

M  m„Rbkxj 39(M) bs mgvavb ª̀óe¨| c„ôv-40 

cÖkœ67 P(x) = 18x3 + 15x2 − x + a Ges Q(x) = x3 + x2 − 6x `yBwU exRMvwYZxq 

mgxKiY|[miKvwi Rywejx D”P we`¨vjq, mybvgMÄ] 

K. Q(x) †K Drcv`‡K we‡k­lY Ki|  2 

L. P(x) Gi GKwU Drcv`K (3x + 2) n‡j, a Gi gvb wbY©q Ki| 4 



 

M. 
x2 + x − 1

Q(x)
 †K AvswkK fMœvs‡k cÖKvk Ki| 4 

67 bs cÖ‡kœi mgvavb 

 m„Rbkxj 7bs mgvavb ª̀óe¨| c„ôv-30 

cÖkœ68 (x) = x3 − 7x − 6 I g(x) = 2x2 + x − a ỳBwU eûc`x| 

 [weGGd kvnxb K‡jR, kg‡kibMi, †gŠjfxevRvi] 

K. (x) †K Drcv`‡K we‡k­lY Ki|  2 

L. g






1

2
 = 0 n‡j, f(x) I g(x) eûc`xØ‡qi mvaviY Drcv`KwU wbY©q Ki| 4 

M. 
g(x)

f(x)
  †K AvswkK fMœvs‡k cÖKvk Ki| 4 

68 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, f(x) = x3 − 7x − 6 

 GLv‡b, f(−1) = (−1)3 − 7(−1) − 6 = − 1 + 7 − 6 = 7 − 7 = 0 

  x − (−1) ev (x + 1), f(x) Gi GKwU Drcv`K| 

 GLb, 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) 
 BnvB f(x) Gi Drcv`‡K we‡k­wlZ iƒc| 

L  GLv‡b, g(x) = 2x2 + x − a Ges 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 

 AZGe, g(x) = 2x2 + x − 1 

   = 2x2 + 2x − x − 1 



 

   = 2x(x + 1) − 1(x + 1) 

   = (x + 1) (2x − 1) 

 ÔKÕ †_‡K cvB, (x) = (x − 3) (x + 1) (x + 2) 

 AZGe, †`Lv hv‡”Q †h, (x) I g(x) eûc`xqØ‡qi GKwU 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 

fMœvs‡k cÖKvk Ki‡Z n‡e| 

 g‡b Kwi, 
2x − 1

(x + 2) (x − 3)
   

A

x + 2
  + 

B

x − 3
  

 ev, 
2x − 1

(x + 2) (x − 3)
   

A(x − 3) + B(x + 2)

(x + 2) (x − 3)
  

 ev, 2x − 1  A(x − 3) + B(x + 2) ................. (i) 

 (i) bs Gi Dfqc‡¶ x = –2 ewm‡q cvB, 

  2(−2) − 1 = A(−2 − 3) + B(−2 + 2) 

 ev, − 4 − 1 = A(−5) + B.0 

 ev, − 5 = −5A 

  A = 1 
 Avevi (i) bs Gi Dfqc‡¶ x = 3 ewm‡q 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
  

 hv wb‡Y©q AvswkK fMœvsk| 

cÖkœ69 (x) = 
2x + 2

3 – 2x
 Ges P(y) = y3 + 2y2 + 3y + 1. 

 [gva¨wgK I D”P gva¨wgK wk¶v †evW©, h‡kvi] 

K. 








– 
1

3
 Gi gvb wbY©q Ki|   2 

L. (y – m) I (y – n), P(y) eûc`xi mvaviY Drcv`K n‡j 

 †`LvI †h, m2 + n2 + mn + 2m + 2n + 3 = 0, †hLv‡b m  n. 4 

M.  – 1(x) = 1 n‡j, x Gi gvb wbY©q Ki| 4 

69 bs cÖ‡kœi mgvavb 



 

K  †`Iqv Av‡Q, (x) = 
2x + 2

3 – 2x
 

  






– 1

  3
 = 

2






– 1

3
 + 2

3 – 2






– 1

3

 = 

– 2 + 6

3

9 + 2

3

 = 
4

3
  

3

11
 = 

4

11
 (Ans.) 

L  †`Iqv Av‡Q, P(y)  = y3 + 2y2 + 3y + 1 

 (y – m), P(y) eûc`xi mvaviY Drcv`K n‡j P(m) = 0 n‡e| 

 m3 + 2m2 + 3m + 1 = 0 ... ... (i) 
 Avevi, (y – n), P(y) eûc`xi mvaviY Drcv`K n‡j P(n) = 0 n‡e| 

  n3 + 2n2 + 3n + 1 = 0 ... ... (ii) 
 (i) bs n‡Z (ii) bs we‡qvM K‡i cvB,  

  m3 – n3 + 2m2 – 2n2 + 3m – 3n + 1 – 1= 0 
 ev, m3 – n3 + 2(m2 – n2) + 3(m – n) = 0 

 ev, (m – n)(m2 + mn + n2) + 2(m + n)(m – n) + 3(m – n) = 0 

  (m – n)(m2 + mn + n2 + 2m + 2n + 3) = 0 

 †h‡nZz m  n myZivs m – n  0 

  m2 + mn + n2 + 2m + 2n + 3 = 0 (†`Lv‡bv n‡jv)  

M  awi, y = (x) = 
2x + 2

3 – 2x
 

 ev, 2x + 2 = 3y – 2xy 

 ev, 2x + 2xy = 3y – 2 

 ev, x(2 + 2y) = 3y – 2 

 ev, x = 
3y – 2

2y + 2
 

 ev,  – 1(y) = 
3y – 2

2y + 2
   [ (x) = y  x = – 1(y)] 

 ev,  – 1(x) = 
3x – 2

2x + 2
 

 ev, 1 = 
3x – 2

2x + 2
    [†`Iqv Av‡Q] 

 ev, 3x – 2 = 2x + 2 

  x = 4 (Ans.) 



 

cÖkœ70 F :  – 






1

2
→  – 







5

2
dvskbwU F(x) = 

5x – 3

2x – 1
 Øviv msÁvwqZ Ges A = 

2

1 – y3  [ewikvj wRjv ¯‹zj, ewikvj] 

K. F(x) Gi †Wv‡gb I †iÄ wbY©q Ki|  2 

L. †`LvI †h, F(x) GKwU GK-GK Ges AbUz dvskb|  4 

M. A †K AvswkK fMœvs‡k cÖKvk Ki|  4 

70 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, F(x) = 
5x – 3

2x – 1
 

 F(x) msÁvwqZ n‡e hw` I †Kej hw` 2x – 1  0 ev x  
1

2
 nq|  

  F(x) Gi †Wv‡gb = 








x   : x  
1

2
 (Ans.) 

 awi, y = F(x) = 
5x – 3

2x – 1
  F– 1(y) = x 

 ev, 2xy – y = 5x – 3 

 ev, 2xy – 5x = y – 3 

 ev, x(2y – 5) = y – 3 

  x = 
y – 3

2y – 5
    

 n‡e hw` 2y – 5  0 A_©vr y  
5

2
 nq|  

  F(x) Gi †iÄ = {x   : x  
5

2
} (Ans.)  

L  †`Iqv Av‡Q, F(x) = 
5x – 3

2x – 1
 

 F(x) GK-GK n‡e hw` I †Kej hw` †h‡Kvb a, b  †Wvg F Gi Rb¨ F(a) = F(b) 

n‡j a = b nq|  

 awi, F(a) = F(b) 

 ev, 
5a – 3

2a – 1
 = 

5b – 3

2b – 1
 

 ev, 10ab – 6b – 5a + 3 = 10ab – 5b – 6a + 3 

 ev, – 5a + 6a = 6b – 5b 

  a = b 



 

  F(x) GK-GK dvskb| (†`Lv‡bv n‡jv) 

 ÔKÕ n‡Z cvB, F(x) Gi †iÄ =  – 






5

2
= †Kv‡Wv‡gb  

  F(x) AbUz dvskb| (†`Lv‡bv n‡jv) 

M  †`Iqv Av‡Q, A = 
2

1 – y3 

   = 
2

(1 – y)(1 + y + y2)
 

 awi, A = 
2

(1 – y)(1 + y + y2)
  

P

1 – y
 + 

Qy + R

1 + y + y2 ... ... (i)  

 (i) bs (1 – y) (1 + y + y2) Øviv ¸Y K‡i cvB,  

 2  P(1 + y + y2) + (Qy + R) (1 – y) ... ... (ii) 
 (ii) bs G y = 1 ewm‡q cvB, 

  2 = P(1 + 1 + 12) 

 ev, 2 = 3P   P = 
2

3
 

 (ii) bs n‡Z y2 I y Gi mnM mgxK…Z K‡i cvB, 

  P – Q = 0 ev, 
2

3
 – Q = 0 Q = 

2

3
 

 Ges P + Q – R = 0 

 ev, 
2

3
 + 

2

3
 – R = 0 

 ev, 
4

3
 – R = 0 

  R = 
4

3
 

 P, Q I R Gi gvb (i) bs G ewm‡q cvB,  

 A = 
2

3(1 – y)
 + 

2y

3
 + 

4

3

1 + y + y2 

  = 
2

3(1 – y)
 + 

2y + 4

3(1 + y + y2)
 (Ans.) 

cÖkœ71 (x) = 
2x + 3

x – 1
 GKwU dvskb †hLv‡b x  1 

[ewikvj miKvwi evwjKv D”P we`¨vjq, ewikvj] 



 

K. (a) = k n‡j a Gi gvb k Gi gva¨‡g cÖKvk Ki|  2 

L.  – 1(5) wbY©q Ki|  4 

M. 
(x)

x(x – 1)
 †K AvswkK fMœvs‡k cÖKvk Ki|4 

71 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, (x) = 
2x + 3

x – 1
 

 kZ©g‡Z, (a) = k 

 ev, 
2a + 3

a – 1
 = k 

 ev, 2a + 3 = ak – k 

 ev, 2a – ak = – k – 3 

 ev, a(2 – k) = – (k + 3) 

  a = 
k + 3

k – 2
 (Ans.) 

L  awi, – 1(5) = a 

 ev, 5 = f(a) 

 ev, 5 = 
2a + 3

a – 1
 

 ev, 5a – 5 = 2a + 3 

 ev, 5a – 2a = 5 + 3 

 ev, 3a = 8 

 ev,  a = 
8

3
 

  – 1(5) = 
8

3
 (Ans.) 

M  
(x)

x(x – 1)
 = 

2x + 3

x(x – 1)(x – 1)
 = 

2x + 3

x(x – 1)2 

 awi, 
2x + 3

x(x – 1)2 = 
A

x
 + 

B

x – 1
 + 

C

(x – 1)2 ... ... (i) 

 (i) bs †K x(x – 1)2 Øviv ¸Y K‡i cvB, 

  2x + 3 = A(x – 1)2 + Bx(x – 1) + Cx ... .... (ii) 
 (ii) bs G x = 0 ewm‡q cvB, 

  2.0 + 3 = A(0 – 1)2 + B. 0 + C. 0 
 ev, 3 = A 



 

  A = 3 
 Avevi, (ii) bs G x = 1 ewm‡q cvB, 

  2.1 + 3 = A . 0 + B. 0 + C 

  C = 5 
 Dfqc¶ n‡Z x2 Gi mnM mgxK…Z K‡i cvB,  

  A + B = 0  
 ev, 3 + B = 0  

  B = – 3 
 A, B I C Gi gvb (i) bs G ewm‡q cvB,  

  
2x + 3

x(x – 1)2 = 
3

x
 – 

3

x – 1
 + 

5

(x – 1)2 

 BnvB wb‡Y©q AvswkK fMœvsk|  

cÖkœ72 G(x, y, z) = (x + y + z) (xy + yz + zx) Ges  

Q(x) = 4x4 + 12x3 + 7x2 − 3x − 2.  [miKvwi niP›`ª evwjKv D”P we`¨vjq, SvjKvwV] 

K. a2(b − c) + b2(c − a) + c2(a − b) †K Drcv`‡K we‡k­lY Ki| 2 

L. 
8x2 − 2

Q(x)
  †K AvswkK fMœvs‡k cÖKvk Ki|4 

M. G(x, y, z) = xyz n‡j †`LvI †h, 
1

(x + y + z)7
  = 

1

x7
  + 

1

y7
  + 

1

z7
  4 

72 bs cÖ‡kœi mgvavb 

K  a2(b – c) + b2(c – a) + c2(a – b) 

 = a2b – ca2 + b2c – ab2 + c2(a – b) 
 = a2b – ab2 – ca2 + b2c + c2(a – b) 
 = ab(a – b) – c (a2 – b2) + c2(a – b) 
 = (a – b) {ab – c(a + b) + c2} 
 = (a – b) ( ab – ca – bc + c2) 
 = (a – b) {a(b – c) – c(b – c)} 
 = (a – b) (b – c) (a – c) 

 = − (a – b) (b – c) (c – a) (Ans.) 

L   †`Iqv Av‡Q,  

 Q(x) = 4x4 + 12x3 + 7x2 − 3x − 2 

  = 4x4 + 4x3 + 8x3 + 8x2 − x2 − x − 2x − 2 

  = 4x3(x + 1) + 8x2(x + 1) − x(x + 1) − 2(x + 1) 

  = (x + 1) (4x3 + 8x2 − x − 2) 

  = (x + 1) {4x2(x + 2) − 1(x + 2)} 

  = (x + 1) (x + 2) (4x2 − 1) 



 

  = (x + 1) (x + 2) {(2x)2 − 12} 

  = (x + 1) (x + 2) (2x + 1) (2x − 1) 

 Avevi, 8x2 − 2 = 2(4x2 − 1) 

   = 2{(2x)2 − 12} 

   = 2(2x + 1) (2x − 1) 

  
8x2 − 2

Q(x)
  = 

2(2x + 1) (2x − 1)

(x + 1) (x + 2) (2x + 1) (2x − 1)
  = 

2

(x + 1) (x + 2)
  

 awi, 
2

(x + 1) (x + 2)
   

A

x + 1
  + 

B

x + 2
  ... ... ... ... (i) 

 GLb, (i) bs †K (x + 1) (x + 2) Øviv ¸Y K‡i cvB, 

 2  A(x + 2) + B(x + 1) ... ... ... ... (ii) 

 (ii) bs G x = − 1 ewm‡q cvB, 

  2 = A(− 1 + 2) + B.0 

 ev, A = 2 

 (ii) bs G x = − 2 ewm‡q cvB, 

 2 = A.0 + B(− 2 + 1) 

  B = − 2 

 A I B Gi gvb (i) bs G ewm‡q cvB, 

 
2

(x + 1) (x + 2)
  = 

2

x + 1
  − 

2

x + 2
  = 2







1

x + 1
 − 

1

x + 2
  

 
8x2 − 2

Q(x)
  = 2







1

x + 1
 − 

1

x + 2
  (Ans.) 

M  m„Rbkxj 46(M) bs mgvavb ª̀óe¨| c„ôv-42 

cÖkœ73 P(x) = 18x3 + 15x2 + bx + c eûc`xi GKwU Drcv`K 

Q(x) = 6x2 + 7x + a  [cUzqvLvjx miKvwi evwjKv D”P we`¨vjq, cUzqvLvjx] 

K. Q(x) eûc`xi GKwU Drcv`K (2x + 1) n‡j a Gi gvb wbY©q Ki| 2 

L. a = 2 n‡j †`LvI †h, c = 2b. 4 

M. ÔLÕ †Z cÖvß b I c Gi gvb e¨envi K‡i 
x

P(x)
  †K AvswkK fMœvs‡k cÖKvk Ki| 4 

73 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, Q(x) = 6x2 + 7x + a 

 †h‡nZz (2x + 1), Q(x) Gi GKwU Drcv`K, ZvB fvM‡kl k~b¨| A_©vr Q








− 
1

2
  = 0 



 

 ev, 6.








− 
1

2
2
  + 7.









− 
1

2
  + a = 0 

 ev, 
6

4
  − 

7

2
  + a = 0 

 ev, a = 
7

2
  − 

6

4
  

 ev, a = 
14 − 6

4
  

 ev, a = 
8

4
  

  a = 2 (Ans.) 

L   Q(x) = 6x2 + 7x + a 

  = 6x2 + 7x + 2   [ a = 2] 

  = 6x2 + 4x + 3x + 2 

  = 2x(3x + 2) + 1(3x + 2) 

  = (3x + 2) (2x + 1) 

 GLv‡b, †h‡nZz Q(x) = (3x + 2) (2x + 1), P(x) Gi GKwU Drcv`K| ZvB P(x) Gi 

fvM‡kl k~b¨ n‡e A_©vr P








− 
2

3
  = 0 ev, P









− 
1

2
  = 0 

  P








− 
2

3
  = 18









− 
2

3
3
  + 15









− 
2

3
2
 + b.









− 
2

3
 + c 

 ev, 0 = − 18 . 
8

27
 + 15 . 

4

9
 − 

2b

3
  + c 

 ev, 0 = 
− 16

3
  + 

20

3
  − 

2b

3
  + c 

 ev, c + 
20

3
  − 

16

3
  − 

2b

3
  = 0 

 ev, 
3c + 20 − 16 − 2b

3
  = 0 

  3c + 4 − 2b = 0 ... ... ... ... (i) 

 Avevi, P








− 
1

2
  = 18









− 
1

2
3
  + 15. 









− 
1

2
2
  + b









− 
1

2
 + c 

 ev, 0 = − 18.
1

8
  + 15.

1

4
 − 

b

2
 + c 



 

 ev, 0 = − 
9

4
  + 

15

4
  − 

b

2
  + c  

 ev, c − 
9

4
 + 

15

4
  − 

b

2
  = 0 

 ev, 
4c − 9 + 15 − 2b

4
  = 0 

  4c + 6 − 2b = 0 ... ... ... ... (ii) 

 (i) I (ii) bs n‡Z cvB, 3c + 4 − 2b = 4c + 6 − 2b 

 ev, 4 − 6 = 4c − 3c 

  c = − 2 
 c Gi gvb (i) bs G ewm‡q cvB, 

  3.(−2) + 4 − 2b = 0 

 ev, − 6 + 4 − 2b = 0 

 ev, 2b = − 2 

 ev, b = − 1 

  c = − 2 = 2  (− 1) = 2  b 
 AZGe, c = 2b (†`Lv‡bv n‡jv) 

M  ÔLÕ n‡Z cvB b = − 1Ges c = − 2 

 GLb,  
x

P(x)
  = 

x

 18x3 + 15x2 − x − 2
  

= 
x

 18x3 + 9x2 + 6x2 + 3x − 4x − 2
 

= 
x

 9x2 (2x+1) + 3x(2x + 1) −  2(2x + 1)
 

= 
x

 (2x+1) (9x2 + 3x−  2)
 

= 
x

 (2x+1) (9x2 + 6x − 3x −  2)
 

= 
x

 (2x+1) {3x(3x + 2) − 1 (3x + 2)}
 

= 
x

 (2x+1)(3x + 2)(3x − 1)
 

 awi, 
x

(2x + 1)(3x + 2)(3x − 1)
  

A

2x + 1
 + 

B

3x + 2
 + 

C

3x − 1
 ... ... ... (i) 

 (i) Gi Dfq c‡¶ (2x + 1)(3x + 2)(3x − 1) Øviv ¸Y K‡i cvB, 



 

 x  A(3x + 2)(3x − 1) + B(2x + 1)(3x − 1) + 

  C(2x + 1)(3x + 2)     (ii) 
 hv x Gi mKj gv‡bi Rb¨ mZ¨| 

 (ii) Gi Dfq c‡¶ x = − 
1

2
 ewm‡q cvB, 

 − 
1

2
 = A









3. 








− 
1

2
 + 2









3. 








− 
1

2
 − 1  + B.0 + C.0 

 ev, − 
1

2
 = A 









− 
3

2
 + 2  









− 
3

2
 − 1  

 ev, − 
1

2
 = A 









− 3 + 4

2
 . 









− 3 − 2

2
 

 ev, − 
1

2
 = A. 

1

2
 . 

− 5

2
   A = 

2

5
  

 (ii) G x = − 
2

3
 ewm‡q cvB, 

  − 
2

3
 = A.0 + B 









2. 








− 
2

3
 + 1









3. 








− 
2

3
 − 1 + C.0 

 ev, − 
2

3
 = B









− 4

3
 + 1  (− 2 − 1) 

 ev, − 
2

3
 = B









− 4 + 3

3
 (− 3)   B = − 

2

3
 

 (ii) G x = 
1

3
 ewm‡q cvB, 

        
1

3
  = A.0 + B.0 + C.









2. 
1

3
 + 1  









3. 
1

3
 + 2  

 ev, 
1

3
 = C. 







2

3
 + 1 .3   C = 

1

15
 

 GLb, A, B I C Gi gvb (i) G ewm‡q cvB, 

 
x

(2x + 1)(3x + 2)(3x − 1)
 = 

2

5(2x + 1)
 − 

2

3(3x + 2)
 + 

1

15(3x − 1)
 hv wb‡Y©q 

AvswkK fMœvsk| 

cÖkœ74 
x3 + 2x2 + 1

x2 + 2x − 3
  GKwU fMœvsk|[gwZwSj miKvwi evwjKv D”P we`¨vjq,  XvKv] 

K.  ni‡K x + 3 Øviv fvM Ki‡j fvM‡kl KZ n‡e?  2  



 

L. fMœvskwUi je‡K x − a Ges x − b Øviv fvM Ki‡j hw` GKB fvM‡kl _v‡K, †hLv‡b a  b 

Z‡e †`LvI †h, a2 + ab + b2 + 2a + 2b = 0 4 

M. fMœvskwU‡K AvswkK fMœvs‡k cÖKvk Ki| 4 

74 bs cÖ‡kœi mgvavb 

K  
x3 + 2x2 + 1

x2 + 2x − 3
  fMœvskwUi ni x2 + 2x − 3 

 awi, (x) = x2 + 2x − 3 

 (x) †K (x + 3) Øviv fvM Ki‡j fvM‡kl n‡e f(− 3) 

 fvM‡kl = f(− 3) = (− 3)2 + 2(− 3) − 3 = 9 − 6 − 3 = 0 (Ans.) 
L  m„Rbkxj 66(L) bs mgvavb ª̀óe¨| c„ôv-49 
M     m„Rbkxj 39(M) bs mgvavb ª̀óe¨| c„ôv-40 

cÖkœ75 F(x) = 
1

5x − 1
  Ges P(x) = x3 + 5x2 + 6x + 8 

 [gwZwSj g‡Wj ¯‹zj GÛ K‡jR, XvKv] 

K. F(x) Gi †Wv‡gb wbY©q Ki| 2  

L. F(x) GK-GK wKbv hvPvB Ki Ges F −1(1) wbY©q Ki| 4 

M. P(x) ‡K x − a Ges x − b Øviv fvM Ki‡j hw` GKB fvM‡kl _v‡K, †hLv‡b a  b 

Z‡e †`LvI †h, a2 + ab + b2 + 5a + 5b + 6 = 0 4 

75 bs cÖ‡kœi mgvavb 

K  cÖ`Ë dvskb, F(x) = 
1

5x − 1
   n‡e hw` I †Kej hw` x   

 Ges 5x − 1  0 A_©vr x  
1

5
 nq| 

  †Wv‡gb, F = 








 x : x   ‰es x  
1

5
 (Ans.) 

L   ‡h‡Kv‡bv x1, x2  †Wvg  Gi Rb¨ F(x1) = F(x2) n‡e hw` I †Kej hw` x1 = x2 
nq| 

      g‡b Kwi, F(x1) = F(x2) 

          ev, 
1

5 x1 − 1
  = 

1

5 x2 − 1
    

       ev, 5x1 − 1 = 5x2 − 1 

          ev, 5x1 = 5x2    x1 = x2  

 F(x) dvskbwU GK-GK| (Ans.) 

g‡b Kwi, F −1(x) = a 



 

  ev, x = F(a)   

  ev, x = 
1

5a − 1
  

  ev, x2(5a − 1) = 1 

  ev, 5a − 1 = 
1

x2    

  ev, 5a = 
1

x2  + 1 

  ev, a = 
1 + x2

5x2   

   F −1(x) = 
1 + x2

5x2   

  F −1(1) = 
1 + 12

512   = 
2

5
 (Ans.) 

  
M  cvV¨eB‡qi Aa¨vq-2 Gi D`vniY-9 `ªóe¨|c„ôv-43 

cÖkœ76 F(x) = x5 + x4 +2x3 + 2x2 + x + 1GKwU eûc`x| 

 [wLjMvuI miKvwi D”P we`¨vjq, XvKv] 

K. †`LvI †h, P(a,b,c) = a3 + b3 + c3 – 3abc GKwU PµµwgK ivwk |2 

L. F(x) ‡K Drcv`‡K we‡k­lY Ki| 4 

M. 
2x

 F(x)
 ‡K AvswkK fMœvs‡k cÖKvk Ki| 4 

76 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, P(a, b, c) = a3 + b3 + c3 − 3abc 

  P(b, c, a) = b3 + c3 + a3 − 3bca  = a3 + b3 + c3 − 3abc 

 Ges P(c, a, b) = c3 + a3 + b3 − 3cab = a3 + b3 + c3 − 3abc 

          P(a, b, c) = P(b, c, a) = P(c, a, b)  
 A_©vr P(a, b, c) GKwU PµµwgK ivwk| (†`Lv‡bv n‡jv) 

L  F(x) = x5 + x4 +2x3 + 2x2 + x + 1 

 F(x) eûc`xi mnMmg~n c~Y©msL¨v Ges aª“ec` = 1, gyL¨ mnM = 1 

 GLv‡b, aª“ec`  gyL¨ mnM = 1  1 = 1 

  F(x) Gi Drcv`K x − 1 ev x + 1 

 GLb, F(−1) = (−1)5 + (−1)4 + 2(−1)3 + 2(−1)2 + (−1) + 1 

  = − 1 + 1 − 2 + 2 − 1 + 1 = 0 

   x + 1, F(x) Gi GKwU Drcv`K| 



 

  F(x) = x5 + x4 +2x3 + 2x2 + x + 1 
   = x4(x + 1) + 2x2(x + 1) + 1(x + 1) 
   = (x + 1) (x4 + 2x2 + 1) 
   = (x + 1) (x2 + 1) 2 (Ans.) 

M  
2x

 F(x)
 = 

2x

 x5 + x4 +2x3 + 2x2 + x + 1
  = 

2x

(x + 1) (x2 + 1) 2  

  AZ:ci m„Rbkxj 1(M) bs mgvavb ª̀óe¨| c„ôv-27 

cÖkœ77 f (a) = a3 + 5a2 + 6a + 8 Ges F(x) = 
2x

(x + 1)(x2 + 1)2 `yBwU exRMwYZxq 

ivwk|[†ZRMvuI miKvwi evwjKv D”P we`¨vjq, XvKv] 

K. f (− 
1

3
) Gi gvb wbY©q Ki| 2 

L. f (x)  †K x − m Ges x − n Øviv fvM Ki‡j hw` GKB fvM‡kl _v‡K †hLv‡b m   n, 

Z‡e †`LvI †h, m2 + n2 + mn + 5m + 5n + 6 = 0 4 

M. F(x) †K AvswkK fMœvs‡k cÖKvk Ki| 4 

77 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, f(a) = a3 + 5a2 + 6a + 8  

  f (− 
1

3
) = (− 

1

3
)3 + 5.(− 

1

3
)2 + 6.(− 

1

3
) + 8  

 = – 
1

27
 + 

5

9
 – 2 + 8  = 

− 1 + 15 + 162

27
 = 

176

27
 (Ans.)  

L   m„Rbkxj 1(L) bs mgvavb ª̀óe¨| c„ôv-27 

M  m„Rbkxj 1(M) bs mgvavb ª̀óe¨| c„ôv-27 

cÖkœ78 P(x) = x3 − x2 + ax + b Ges Q(x) = x2 − 2x − 8 

[RqcyinvU miKvwi evwjKv D”P we`¨vjq, RqcyinvU] 

K. Q(x) †K Drcv`‡K we‡k­lY Ki|  2  

L. P(x) Gi GKwU Drcv`K Q(x) n‡j, a Ges b Gi gvb wbY©q Ki| 4 

M. 
x2

 P(x)
  †K AvswkK fMœvs‡k cÖKvk Ki|4 

78 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, Q(x) = x2 − 2x − 8 

  = x2 − 4x + 2x − 8 

  = x(x − 4) + 2(x − 4)  

  = (x − 4) (x + 2) (Ans.) 

L  ÔKÕ n‡Z cvB, Q(x) = (x − 4) (x + 2) 



 

  †`Iqv Av‡Q, P(x) = x3 − x2 + ax + b  

 †h‡nZz, P(x) Gi GKwU Drcv`K Q(x) myZivs 

  P(−2) = 0 

 ev, (−2)3 − (−2)2 + a(−2) + b = 0 

 ev, −8 − 4 − 2a + b = 0 

  b = 2a + 12 ... ... ... (i) 
 Ges P(4) = 0 

 ev, 43 − 42 + a.4 + b = 0 

 ev, 64 − 16 + 4a + 2a + 12  = 0 

 ev, 6a = − 60 a = −10 (Ans.) 

 a Gi gvb (i) G ewm‡q cvB,  

  b = 2  (− 10) + 12 = − 8 (Ans.) 

M   
x2

P(x)
 = 

x2

 x3 − x2 + ax + b
  

  = 
x2

x3 – x2 – 10x – 8
  [ÔLÕ n‡Z cvB, a = − 10, b = − 8] 

  = 
x2

 x3 + x2 – 2x2 – 2x – 8x – 8
 

  = 
x2

 x2(x + 1) – 2x(x + 1) – 8(x + 1)
 

  = 
x2

 (x + 1)(x2 – 2x – 8)
 

  = 
x2

 (x + 1) (x2 – 4x + 2x – 8)
 

  = 
x2

 (x + 1) {x(x – 4) + 2(x – 4)}
 

  = 
x2

 (x + 1) (x + 2) (x – 4)
 

 awi,  
x2

 (x + 1) (x + 2) (x – 4)
  

A

x + 1
 + 

B

x + 2
 + 

C

x – 4
 ... ... (i)  

 (i) Gi Dfqc¶‡K (x + 1)(x + 2) (x – 4) Øviv ¸Y Kwi,  

 x2  A(x + 2) (x – 4) + B(x + 1) (x – 4) + C(x + 1)(x + 2)... ... (ii)  
 x = –1 n‡j, (ii) n‡Z cvB,  

 (–1)2 = A(–1 + 2) (–1 – 4) + 0 + 0  
 ev, 1 = –5A 



 

   A = – 
1

5
 

 x = –2 n‡j, (ii) n‡Z cvB,  

 (–2)2 = 0 + B(–2 + 1)(–2 – 4) + 0 
 ev, 4 = 6B  

  B = 
4

6
 = 

2

3
 

 x = 4 n‡j (ii) n‡Z cvB,  

 42 = 0 + 0 + C(4 + 1) (4 + 2)  

 ev,  16  = 30C  C = 
16

30
 = 

8

15
 

 A, B I C  Gi gvb (i) G ewm‡q cvB,  

  
x2

(x + 1)(x + 2)(x – 4)
 = 

–1

5(x + 1)
 + 

2

3(x + 2)
 + 

8

15(x – 4)
 ; hv wb‡Y©q 

AvswkK fMœvsk| (Ans.) 

cÖkœ79 M = 
1

1 + a
  

2

1 + a2  + 
4

1 + a4  + 
8

1 + a8  + 
16

a16 − 1
  

N = F(p, q, r) =  p−3+ q−3+ r−3  − 3 p−1 q−1 r−1
 

[Kv‡j±‡iU cvewjK ¯‹zj GÛ K‡jR, bxjdvgvix] 

K. †`LvI †h, F(p, q, r) GKwU Pµ µwgK ivwk|  2  

L. †`LvI †h, M = 
1

a − 1 
  4 

M. F(p, q, r) = 0 n‡j  cÖgvY Ki †h, p = q = r A_ev pq + qr + rp = 0 4 

79 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, N = F(p, q, r) =  p−3+ q−3+ r−3  − 3 p−1 q−1 r−1 

 F(q, r, p) =  q−3+ r−3 + p−3 − 3 q−1 r−1 p−1 

             =  p−3+ q−3+ r−3  − 3 p−1 q−1 r−1 

Avevi, F(r, p, q) =  r−3 + p−3 + q−3 − 3 r−1 p−1 q−1 

              =  p−3+ q−3+ r−3  − 3 p−1 q−1 r−1 

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

 F(p, q, r) GKwU Pµ µwgK ivwk| (†`Lv‡bv n‡jv) 

 

L  †`Iqv Av‡Q, M = 
1

1 + a
  

2

1 + a2  + 
4

1 + a4  + 
8

1 + a8  + 
16

a16 − 1
  



 

 = 
1

a + 1
  + 

2

1 + a2  + 
4

1 + a4  + 
8

1 + a8 + 
16

(a8 + 1) (a8 − 1)
  

 = 
1

a + 1
  + 

2

1 + a2  + 
4

1 + a4  + 






8(a8 − 1) + 16

(a8 + 1) (a8 − 1)
 

 = 
1

a + 1
  + 

2

1 + a2  + 
4

1 + a4  + 
8(a8 + 1)

(a8 + 1) (a8 − 1)
  

 = 
1

a + 1
  + 

2

1 + a2  + 
4

1 + a4  + 
8

a8 − 1
  

 = 
1

a + 1
  + 

2

1 + a2  + 






4(a4 − 1) + 8

(a4 + 1) (a4 − 1)
 

 = 
1

a + 1
  + 

2

1 + a2  + 
4(a4 + 1)

(a4 + 1) (a4 − 1)
  

 = 
1

a + 1
  + 

2

1 + a2  + 
4

a4 − 1
  

 = 
1

a + 1
  + 







2(a2 − 1) + 4

(a2 + 1) (a2 − 1)
 

 = 
1

a + 1
  + 

2(a2 + 1)

(a2 − 1) (a2 + 1)
  

 = 
1

a + 1
  + 

2

a2 − 1
   

 = 
a − 1 + 2

(a + 1) (a − 1)
  

 = 
a + 1

(a + 1) (a − 1)
  

  M = 
1

a − 1
 (†`Lv‡bv n‡jv) 

 
M  m„Rbkxj 24(M) bs mgvavb ª̀óe¨| c„ôv-36 

cÖkœ80 P(x) = 18x3 + 15x2 − x − 2  

   Ges Q(x) = 7x2 − 3x + 4x4 − a + 12x3
 

[AvIqvi †jwW Ae dv‡Zgv Mvj©m nvB ¯‹zj, Kzwgj­v] 

K. P(x) †K Drcv`‡K we‡k­lY Ki|  2  

L. Q(x) eûc`xwUi GKwU Drcv`K (x + 2) n‡j, a Gi gvb wbY©q Ki| 4 

M. hw` (a + b + c) (ab + bc + ca) = abc nq, Z‡e †`LvI †h, 

  (a + b + c)3 = a3 + b3 + c3
 4 



 

80 bs cÖ‡kœi mgvavb 

K  cvV¨eB‡qi Aa¨vq-2 Gi D`vniY-13 `ªóe¨| c„ôv-46 

L  †`Iqv Av‡Q, Q(x) = 4x4 + 12x3 + 7x2 − 3x − a 

 †h‡nZz x + 2, Q(x) Gi GKwU Drcv`K †m‡nZz, Q(−2) = 0 

 ev, 4(−2)4 + 12.(−2)3 + 7.(−2)2 − 3.(−2) − a = 0 

 ev, 4  16 + 12  (−8) + 7  4 + 6 − a = 0 

 ev, 64 − 96 + 28 + 6 − a = 0 

 ev, 2 − a = 0  a = 2 (Ans.) 

M  †`Iqv Av‡Q, (a + b + c) (ab + bc + ca) = abc 

 ev, a2b + ab2 + abc + abc + b2c + bc2 + ca2 + abc + c2a = abc 

 ev, a2b + ab2 + abc + b2c + c2a + bc2 + a2c + abc = 0 

 ev, ab(a + b) + bc(a + b) + c2(a + b) + ac (a + b) = 0 

 ev, (a + b) (ab + bc + c2 + ac) = 0 

 ev, (a + b) {b(a + c) + c(c + a)} = 0 

 ev, (a + b) (b + c) (c + a) = 0 

  a + b = 0  A_ev, b + c = 0  A_ev c + a = 0 

  a = − b            b = − c             c = − a 

 GLb, (a + b + c)3= (a − c + c)3 = a3   [ b = − c] 

 Avevi, a3 + b3 + c3 = a3 + (–c)3 + c3  [  b = − c] 

   = a3 – c3 + c3 = a3 

          (a + b + c)3 = a3 + b3 + c3 (†`Lv‡bv n‡jv) 

cÖkœ81 F(x) = 
1

x–5
 , Q(x) = x3 + x2 + 4x +4, R(x) = x2 − 4x − 7  

 [AvMÖvev` evwjKv we`¨vjq, PÆMÖvg] 

K. F(x) = 2 n‡j, x-Gi gvb wbY©q Ki| 2 

L. F –1(3) wbY©q Ki| 4 

M. 
R(x)

 Q(x)
  †K AvswkK fMœvs‡k cÖKvk Ki| 4 

81 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, F(x) = 
1

x − 5
  

 cÖkœg‡Z, F(x) = 2 

 ev, 
1

x − 5
 = 2 



 

 ev, x − 5 = 
1

2
    

  x = 
1

2
 + 5 = 

1 + 10

2
 = 

11

2
 (Ans.) 

L   awi, y = F(x) = 
1

x − 5
  

 ev, y = 
1

x − 5
  

          ev,  xy − 5y = 1 

 ev, xy = 1 + 5y  

 ev, x = 
1 + 5y

y
  

 ev, F –1(y) = 
1 + 5y

y
   [ y = F(x)   x = F−1(y)] 

 ev, F −1(x) = 
1 + 5x

x
   [y †K x Øviv cÖwZ¯’vcb K‡i] 

  F −1(3) = 
1 + 5.3

3
 = 

1 + 15

3
 = 

16

3
  (Ans.) 

M  †`Iqv Av‡Q, Q(x) = x3 + x2 + 4x +4  

 = x2 (x + 1) + 4(x + 1)  
 = (x + 1)( x2 + 4) 

 
R(x)

 Q(x)
  = 

x2 − 4x − 7

(x + 1) (x2 + 4)
  

 awi, 
x2 − 4x − 7

(x + 1) (x2 + 4)
   

A

x + 1
  + 

Bx + C

x2 + 4
 .......... (i) 

 (i) Gi Dfq c¶‡K (x + 1) (x2 + 4) Øviv ¸Y K‡i cvB, 

 x2 − 4x − 7  A (x2 + 4) + (Bx + C) (x + 1) ........ (ii) 
 hv x Gi mKj gv‡bi Rb¨ mZ¨| 

 GLb (ii) G x = −1 ewm‡q cvB, 

  (− 1)2 − 4. (− 1) − 7 = A (1 + 4) 

 ev, 1 + 4 − 7 = 5A  

 ev, 5A = − 2   A = – 
2

5
  

 Avevi, (ii) bs †_‡K x2, x Gi mnM mgxK…Z K‡i cvB, 



 

  A + B = 1 ev, – 
2

5
  + B = 1   B = 

7

5
  

 Ges B + C = − 4   

 ev, C = − 4 − 
7

5
   C = − 

27

5
  

 (i) bs G A, B, C Gi gvb ewm‡q cvB, 

 
x2 − 4x − 7

(x + 1) (x2 + 4)
 = 

–2

5(x + 1)
 + 

7

5
 x − 

27

5
 

x2 + 4
  = 

–2

5(x + 1)
 + 

7x − 27

5(x2 + 4)
  

 hv wb‡Y©q AvswkK fMœvsk| 

cÖkœ82 F(x, y, z) = (x + y + z) (xy + yz + zx) − xyz Ges  

P(x) = ax5 + bx4 + cx3 + cx2 + bx + a †hLv‡b a, b, c aª“eK Ges a  0 

 [DwLqv miKvwi D”P we`¨vjq, K·evRvi] 

K. †`LvI †h, F(x, y, z) GKwU PµµwgK I mggvwÎK ivwk| 2 

L. F(x, y, z) = 0 n‡j, cÖgvY K‡iv †h,  

 (x + y + z)3 = x3 + y3 + z3. 4 

M. (x − r) hw` P(x) Gi GKwU Drcv`K nq, Z‡e †`LvI †h,  

 (rx − 1) I P(x) Gi GKwU Drcv`K|4 

82 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, F(x, y, z) = (x + y + z) (xy + yz + zx) − xyz 

 cÖ`Ë ivwkwU x, y, z Pj‡Ki wZb gvÎvi mggvwÎK eûc`x|  

 (GLv‡b cÖ‡Z¨K c‡`i gvÎv 3) 

 Avevi, F(y, z, x) = (y + z + x) (yz + zx + xy) − yzx 

  = (x + y + z) (xy + yz + zx) − xyz 

  F(z, x, y) = (z + x + y) (zx + xy + yz) − zxy 
  = (x + y + z) (xy + yz + zx) − xyz 

  F(x, y, z) = F(y, z, x) = F(z, x, y) 

  F(x, y, z) GKwU PµµwgK I mggvwÎK ivwk| (†`Lv‡bv n‡jv) 

L   m„Rbkxj 64(L) bs mgvavb ª̀óe¨| c„ôv-48 

M   m„Rbkxj 54(L) bs mgvavb ª̀óe¨| c„ôv-44 

cÖkœ83 (a) = a3 + 5a2 + 6a + 8 Ges P(x) = 
x + 3

x2 + 8x + 15
  

[K·evRvi miKvwi evwjKv D”P we`¨vjq, K·evRvi] 

K. (–2) Gi gvb wbY©q Ki| 2 

L. P(x) †K AvswkK fMœvs‡k cÖKvk Ki| 4 



 

M. hw` (a) †K (a – x) Ges (a – y) Øviv fvM Ki‡j GKB 

 fvM‡kl _v‡K Z‡e cÖgvY Ki †h,  

 x2 + y2 + xy + 5x + 5y + 6 = 0, †hLv‡b x  y| 4 

83 bs cÖ‡kœi mgvavb 

K  m„Rbkxj 9(K) bs mgvavb ª̀óe¨| c„ôv-30 

L  m„Rbkxj 9(L) bs mgvavb ª̀óe¨| c„ôv-30 

M  m„Rbkxj 1(L) bs mgvavb ª̀óe¨| c„ôv-27 

cÖkœ84 f(x) = 18x3 + bx2 − x − 2  

Ges g(x) = 4x4 + 12x3 + 7x2 − 3x − 2 [ev›`ievb miKvwi D”P we`¨vjq, ev›`ievb] 

K. f(–2) Gi gvb wbY©q Ki|  2  

L. (3x + 2), f(x) Gi GKwU Drcv`K n‡j b Gi gvb wbY©q Ki| 4 

M. 
8x2 − 2

g(x)
 †K AvswkK fMœvs‡k cÖKvk Ki| 4 

84 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, f(x) = 18x3 + bx2 − x − 2 

  f(–2) = 18(– 2)3 + b(– 2)2 − (– 2) − 2 
  = – 144 + 4b + 2 – 2 
  =  4b – 144 (Ans.) 

L  †`Iqv Av‡Q, f(x) = 18x3 + bx2 − x − 2 

 (3x + 2), f(x) Gi GKwU Drcv`K 

  f 








− 
2

3
 = 0 

 GLb, f 








− 
2

3
 = 18 









− 
2

3
3
  + b 









− 
2

3
2
 − 









− 
2

3
  − 2 

 ev, 0 = − 18 . 
8

27
  + b.

4

9
  + 

2

3
  − 2 

 ev, 0 = 
4b

9
  + 

2

3
  − 

16

3
  − 2 

 ev, 
4b

9
 = 2 + 

16

3
  − 

2

3
  

 ev, 
4b

9
  = 

20

3
  ev, b = 

20

3
  

9

4
   b = 15 (Ans.) 

M  †`Iqv Av‡Q, g(x) = 4x4 + 12x3 + 7x2 − 3x − 2 

  
8x2 − 2

g(x)
  = 

8x2 − 2

4x4 + 12x3 + 7x2 − 3x − 2
  



 

   = 
8x2 − 2

4x4 + 4x3 + 8x3 + 8x2 − x2 − 3x − 2
  

  = 
8x2 − 2

4x3(x + 1) + 8x2(x + 1) − (x2 + x + 2x + 2)
  

  = 
8x2 − 2

4x3(x + 1) + 8x2(x + 1) − x(x + 1) − 2(x + 1)
  

  = 
8x2 − 2

(x + 1) (4x3 + 8x2 − x − 2)
  

  = 
8x2 − 2

(x + 1) {4x2 (x + 2) − 1(x + 2)}
  

  = 
8x2 − 2

(x + 1) (x + 2) (4x2 − 1)
  

  = 
2(4x2 − 1)

(x + 1) (x + 2) (4x2 − 1)
  

  = 
2

(x + 1) (x + 2)
  

 awi, 
2

(x + 1) (x + 2)
   

A

x + 1
 + 

B

x + 2
  ............. (i) 

 (i) Gi Dfqc¶‡K (x + 1) (x + 2) Øviv ¸Y K‡i cvB, 

 2  A(x + 2) + B(x + 1) ............. (ii) 
 hv x Gi mKj gv‡bi Rb¨ mZ¨| 

 GLb (ii) Gi Dfqc‡¶ x = − 2 ewm‡q cvB, 

  2 = A(− 2 + 2) + B(− 2 + 1) 

   ev, 2 = B(− 1)   B = − 2 

 Avevi, (ii) Gi Dfqc‡¶ x = − 1 ewm‡q cvB, 

  2 = A(− 1 + 2) + B(− 1 + 1) 

   ev, 2 = A  A = 2 

 A I B Gi gvb (i) G ewm‡q cvB, 

 
2

(x + 1) (x + 2)
  = 

2

x + 1
  − 

2

x + 2
  

  
8x2 − 2

g(x)
  = 

2

x + 1
  − 

2

x + 2
 ; hv wb‡Y©q AvswkK fMœvsk| 

cÖkœ85 PjK x Gi wZbwU eûc`x P(x) = 18x3 + 15x2 − x + k, 

N(x) = x2 − 4x − 7 Ges D(x) = x3 − x2 − 10x − 8 



 

[w` evWm †iwm‡Wbwmq¨vj g‡Wj ¯‹zj GÛ K‡jR, kÖxg½j, †gŠjfxevRvi] 

K. D(x) †K Drcv`‡K we‡k­lY Ki| 2 

L. P(x) Gi GKwU Drcv`K (3x + 2) n‡j, k Gi gvb wbY©q Ki| 4 

M.  
N(x)

D(x)
 †K AvswkK fMœvs‡k cÖKvk Ki|4 

85 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 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 Av‡Q, P(x) = 18x3 + 15x2 − x + k 

 †h‡nZy (3x + 2) ev, 3








x + 
2

3
 ev, 3









x − 








− 
2

3
 , P(x) Gi GKwU Drcv`K; †m‡nZy 

Drcv`K Dccv‡`¨i wecixZ Dccv`¨ Abymv‡i, P 








− 
2

3
 = 0 

 GLv‡b, 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
 = 2 + k 

 kZ©vbymv‡i, P








− 
2

3
 = 0 

 ev,  2 + k = 0     

    k = − 2 (Ans.) 

M  †`Iqv Av‡Q, N(x) = x2 – 4x – 7 

 ÔKÕ †_‡K cvB, D(x) = (x + 1) (x + 2) (x − 4) 



 

  
N(x)

D(x)
 = 

x2 − 4x − 7

(x + 1) (x + 2) (x − 4)
 

 GLv‡b, 
x2 − 4x − 7

(x + 1) (x + 2) (x − 4)
 GKwU cÖK…Z fMœvsk| 

 g‡b Kwi, 
x2 − 4x − 7

(x + 1) (x + 2) (x − 4)
  

A

x + 1
 + 

B

x + 2
 + 

C

x − 4
 ............. (i) 

 (i) bs Gi Dfqc¶‡K (x + 1) (x + 2) (x − 4) Øviv ¸Y K‡i cvB,  

 x2 − 4x − 7  A(x + 2) (x − 4) + B(x + 1) (x − 4) 
+ C(x + 1) (x + 2) ..... (ii) 

 (ii) bs Gi Dfqc¶ x Gi mKj gv‡bi Rb¨ mZ¨| 

 (ii) bs Gi Dfqc‡¶ x = − 1 ewm‡q cvB, 

 1 + 4 − 7 = A(−1 + 2) (−1 − 4) 

 ev, − 2 = A(−5)  

  A = 
2

5
 

 (ii) bs Gi Dfq c‡¶ x = − 2 ewm‡q cvB, 

 4 + 8 − 7 = B(−2 + 1) (−2 − 4) 

 ev, 5 = B(−1) (−6)  B = 
5

6
 

 (ii) bs Gi Dfq c‡¶ x = 4 ewm‡q cvB, 

 16 − 16 − 7 = C(4 + 1) (4 + 2) 

 ev, − 7 = C(5) (6)  C = − 
7

30
 

 GLb A, B, C Gi gvb (i) bs mgxKi‡Y ewm‡q,  

 
x2 − 4x − 7

(x + 1) (x + 2) (x − 4)
 = 

2

5(x + 1)
 + 

5

6(x + 2)
 − 

7

30(x − 4)
  

 GwUB cÖ̀ Ë fMœvs‡ki AvswkK fMœvs‡k cÖKvk| 


