


eq \o((((,cÖkœ(1) B = {x : x c~Y©msL¨v Ges x2 < 5}


R = {(x, y) : x ( B, y ( B Ges 2x = y + 2}


F(y) = y3 ( 3y2 + 5y ( 9
(mgwš^Z Aa¨vq 1 I 2


[XvKv †evW©-2019 ( cÖkœ bs 1]
K.
f(x) =  eq \f(2x,\r(1 ( 3x)) Gi †Wv‡gb wbY©q Ki|
2
L.
R Aš^qwU‡K ZvwjKv c×wZ‡Z cÖKvk K‡i Aš^qwU dvskb wKbv wba©viY Ki|
4
M.
F(y) †K (y ( s) Ges (y ( t) Øviv fvM Ki‡j hw` GKB fvM‡kl _v‡K Ges s ( t nq, Z‡e †`LvI †h, 


s2 + t2 + st ( 3s ( 3t + 5 = 0
4
1 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, f(x) =  eq \f(2x,\r(1 ( 3x))

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

A_©vr, 1 ( 3x ( 1 > 0 ( 1


ev,
(3x > ( 1


ev,
3x < 1


(
x <  eq \f(1,3)
(
dvsk‡bi †Wv‡gb =  eq \b\bc\{(x ( ( : x < \f(1,3)) (Ans.) 
eq \o((,L)
†`Iqv Av‡Q, B = {x : x c~Y©msL¨v Ges x2 < 5}


GLb, x = 0 n‡j, x2 = 0 < 5



x = ( 1 n‡j, x2 = 1 < 5



x = ( 2 n‡j, x2 = 4 < 5



x = ( 3 n‡j, x2 = 9 ( 5(

(
B = {(2, (1, 0, 1, 2}


Ges
R = {(x, y) : x ( B, y ( B Ges 2x = y + 2}


Avevi, 2x = y + 2

( 
y = 2x ( 2 ... ... (i)


(i) bs G x Gi wewfbœ gv‡bi Rb¨ y Gi gvb wbY©q Kwi|
	x
	(2
	(1
	0
	1
	2

	y = 2x ( 2
	(6
	(4
	(2
	0
	2



wKš‘ ( 6 ( B Ges ( 4 ( B

(
((2, ( 6) ( R Ges ((1, (4) ( R.

(
Aš^q R = {(0, (2), (1, 0), (2, 2)} (Ans.)

†`Lv hv‡”Q †h, R Aš^qwU‡Z cÖwZwU µg‡Rvo x Gi wfbœ wfbœ gv‡bi Rb¨ y Gi wfbœ wfbœ gvb cvIqv hvq Ges x Gi †Kvb wbw`©ó gv‡bi Rb¨ y Gi GKvwaK gvb cvIqv hvq bv|
(
R Aš^qwU GKwU dvskb|
eq \o((,M)
†`Iqv Av‡Q,


F(y) = y3 ( 3y2 + 5y ( 9



F(y) †K (y ( s) Øviv fvM Ki‡j fvM‡kl n‡e F(s)


(
F(s) = s3 ( 3s2 + 5s ( 9


Avevi, F(y) †K (y ( t) Øviv fvM Kiv n‡j fvM‡kl n‡e F(t)


(
F(t) = t3 ( 3t2 + 5t ( 9


cÖkœvbymv‡i, F(s) = F(t)


(
s3 ( 3s2 + 5s ( 9 = t3 ( 3t2 + 5t ( 9


ev,
s3 ( t3 ( 3 (s2 ( t2) + 5(s ( t) ( 9 + 9 = 0


ev,
(s ( t) (s2 + st + t2) ( 3 (s + t) (s ( t) + 5(s ( t) = 0


(
(s ( t) (s2 + st + t2 ( 3s ( 3t + 5) = 0



†h‡nZz s ( t, †m‡nZz s ( t ( 0


(
s2 + t2 + st ( 3s ( 3t + 5 = 0 (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(2) (i) f :  – eq \b\bc\{(\f(1,5))( (, f(x) = eq \f(1 + x,1 – 5x).


(ii) A = x(x + 1).
(mgwš^Z Aa¨vq 1 I 2


[w`bvRcyi †evW©-2019 ( cÖkœ bs 1]
K.
{3, 5, 7} Ges {1, 2, 3, 4} †mUØq mgZzj wK-bv wbY©q Ki|
2
L.
†`LvI †h, f Øviv ewY©Z dvskbwU GK-GK n‡jI AbUz bq|
4
M.
eq \f(3x2 + x + 2,A) †K AvswkK fMœvs‡k iƒcvšÍi Ki| 
4
2 bs cÖ‡kœi mgvavb
eq \o((,K)
awi, A = {3, 5, 7},  B = {1, 2, 3, 4}



A I B †mU Gi g‡a¨ GK-GK wgj †bB, ZvB A I B mgZzj bq| 
eq \o((,L)
†`Iqv Av‡Q, f : ( – eq \b\bc\{(\f(1,5))( (, f(x) = eq \f(1 + x,1 – 5x)

dvskbwU GK-GK n‡e, hw` I †Kej hw` f(x1) = f(x2) n‡j x1 = x2 nq †hLv‡b x1, x2 ( †Wvg f|

awi, ƒ(x1) = ƒ(x2)


ev,
eq \f(1 + x1,1 – 5x1) = eq \f(1 + x2,1 – 5x2)

ev,
1 – 5x2 + x1 – 5x1x2 = 1 + x2 – 5x1 – 5x1x2

ev, 
6x1 = 6x2

(
x1 = x2​


(
dvskbwU GK-GK| 

Avevi awi, y = f(x) = eq \f(1 + x,1 – 5x)

ev,
y = eq \f(1 + x,1 – 5x)

ev,
y – 5xy = 1 +x


(
y – 1 = x(1 + 5y)


( 
x = eq \f(y – 1,1 + 5y) ( ( n‡e hw` I †Kej hw`


1 + 5y ( 0 ev y ( eq \f(– 1,5) nq| 

(
†iÄ f = ( – eq \b\bc\{(– \f(1,5)) ( †Kv‡Wv‡gb| 

(
dvskbwU AbUz bq| 

myZivs, dvskbwU GK-GK wKš‘ AbUz bq| (†`Lv‡bv n‡jv)
eq \o((,M)
A = x(x + 1)


(
eq \f(3x2 + x + 2,A) = eq \f(3x2 + x + 2,x(x + 1))




= eq \f(3(x2 + x) – 2x + 2,x2 + x)




= eq \f(3(x2 + x),x2 + x) + eq \f(– 2x + 2,x2 + x)




= 3 + eq \f(– 2(x – 1),x(x + 1))




= 3 – 2 eq \f(x – 1,x(x + 1)) ... ... (i)


awi, eq \f(x – 1,x(x + 1)) = eq \f(A,x) + eq \f(B,x + 1) ... ... (ii)


ev,
x – 1 = A(x + 1) + Bx



x = 0 n‡j – 1 = A  


(
A = – 1



x = – 1 n‡j, – 2 = A.0 – B 


( 
B = 2


(ii) n‡Z cvB, eq \f(x – 1,x(x + 1)) = eq \f(– 1,x) + eq \f(2,x + 1)

(i) n‡Z cvB, 


eq \f(3x2 + x + 2,A) = 3 – 2 eq \b\bc\[(– \f(1,x) + \f(2,x + 1))




= 3 +  eq \f(2,x) – eq \f(4,x + 1) 


(  wb‡Y©q AvswkK fMœvsk = 3 +  eq \f(2,x) (  eq \f(4,x + 1) (Ans.)

eq \o((((,cÖkœ(3) P(x) = 18x3 ( 15x2 ( x + 2.
[Kzwgjøv †evW©-2019 ( cÖkœ bs 1]
K.
†`LvI †h, 3x + 1, P(x) Gi GKwU Drcv`K|
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, 

18m2 + 18 mn + 18n2 ( 15m ( 15n ( 1 = 0.
4
M.
 eq \f(3x ( 2,P(x))  †K AvswkK fMœvs‡k cÖKvk Ki|
4
3 bs cÖ‡kœi mgvavb
eq \o((,K)  
†`Iqv Av‡Q, P(x) = 18x3 ( 15x2 ( x + 2


GLb, P eq \b(( \f(1,3))  = 18 eq \b(( \f(1,3))3 ( 15 eq \b(( \f(1,3))2 (  eq \b(( \f(1,3)) + 2




= (  eq \f(18,27)  (  eq \f(15,9)  +  eq \f(1,3)  + 2





= 0

(
 eq \b(x + \f(1,3))  ev (3x + 1), P(x) Gi GKwU Drcv`K| (†`Lv‡bv n‡jv)
eq \o((,L) 
P(x) †K (x ( m) Øviv fvM Ki‡j fvM‡kl 

P(m) = 18m3 ( 15m2 ( m + 2


(x ( n) Øviv fvM Ki‡j fvM‡kl 

P(n) = 18n3 ( 15n2 ( n + 2


cÖkœg‡Z, P(m) = P(n)


ev,
18m3 ( 15m2 ( m + 2 = 18n3 ( 15n2 ( n + 2


ev,
18m3 ( 15m2 ( m ( 18n3 + 15n2 + n = 0


ev,
18m3 ( 18n3 ( 15m2 + 15n2 ( m + n = 0


ev,
18(m ( n) (m2 + mn + n2) ( 15(m + n) (m ( n) ( (m ( n) = 0

ev,
(m ( n) (18m2 + 18mn + 18n2 ( 15m ( 15n ( 1) = 0


(
18m2 + 18mn + 18n2 ( 15m ( 15n ( 1 = 0 [( m ( n] 
(†`Lv‡bv n‡jv)
eq \o((,M)
ÔKÕ n‡Z cvB, (3x + 1), P(x) Gi GKwU Drcv`K|
(
P(x) = 18x3 ( 15x2 ( x + 2


= 18x3 + 6x2 ( 21x2 ( 7x + 6x + 2


= 6x2(3x + 1) ( 7x(3x + 1) + 2(3x + 1)


= (3x + 1) (6x2 ( 7x + 2)


= (3x + 1) (6x2 ( 4x ( 3x + 2)


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


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

(
 eq \f(3x ( 2,P(x))  =  eq \f(3x ( 2,(3x + 1) (3x ( 2) (2x ( 1)) 



=  eq \f(1,(3x + 1) (2x ( 1)) 

awi,  eq \f(1,(3x + 1) (2x ( 1))  =  eq \f(A,3x + 1)  +  eq \f(B,2x ( 1) 

ev,
1 = A(2x ( 1) + B(3x + 1)


x = (  eq \f(1,3)  n‡j, 

1 = A  eq \b(2. ( \f(1,3) ( 1)  + 0

ev,
1 = (  eq \f(5,3)  A


ev,
A = (  eq \f(3,5) 

x =  eq \f(1,2)  n‡j,


1 = 0 + B  eq \b(3 . \f(1,2) + 1) 

ev,
1 =  eq \f(5,2)  B


ev,
B =  eq \f(2,5) 
(
 eq \f(3x ( 2,P(x))  = (  eq \f(3,5(3x + 1))  +  eq \f(2,5(2x ( 1))  (Ans.)

eq \o((((,cÖkœ(4) †`Iqv Av‡Q, F(x) =  eq \f(2x ( 3,3x + 2)  Ges A =  eq \f(2x,x4 ( 1) .

(mgwš^Z Aa¨vq 1 I 2

[h‡kvi †evW©-2019 ( cÖkœ bs 1]
K.
F dvsk‡bi †Wv‡gb wbY©q Ki|
2
L.
F(1(( 3) wbY©q Ki|
4
M.
A †K AvswkK fMœvs‡k cÖKvk Ki|
4
4 bs cÖ‡kœi mgvavb
eq \o((,K)  
†`Iqv Av‡Q, F(x) =  eq \f(2x ( 3,3x + 2) 

F(x) msÁvwqZ n‡e hw` I †Kej hw` 3x + 2 ( 0 nq|



ev, x ( (  eq \f(2,3)  nq|
(
†Wv‡gb = ( (  eq \b\bc\{(( \f(2,3))  (Ans.)
eq \o((,L) 
awi, F(1(x) = a


ev,
x = F(a)


ev,
x =  eq \f(2a ( 3,3a + 2) 

ev,
3ax + 2x = 2a ( 3


ev,
2a ( 3ax = 2x + 3


ev,
a(2 ( 3x) = 2x + 3


ev,
a =  eq \f(2x + 3,2 ( 3x) 

(
F(1(x) =  eq \f(2x + 3,2 ( 3x)   [†h‡nZz F(1(x) = a] 

(
F(1(( 3) =  eq \f(2(( 3) + 3,2 ( 3(( 3)) 



=  eq \f(( 6 + 3,2 + 9) 



=  eq \f(( 3,11)  (Ans.)

eq \o((,M)
†`Iqv Av‡Q, A =  eq \f(2x,x4 ( 1) 



=  eq \f(2x,(x2 ( 1) (x2 + 1)) 



=  eq \f(2x,(x + 1) (x ( 1) (x2 + 1)) 

awi,  eq \f(2x,(x + 1) (x ( 1) (x2 + 1))  (  eq \f(A,x + 1)  +  eq \f(B,x ( 1)  +  eq \f(Cx + D,x2 + 1) 
... ... ... ... (i)


(i) Gi Dfqcÿ‡K (x + 1) (x ( 1) (x2 + 1) Øviv ¸Y K‡i cvB,

2x ( A(x ( 1) (x2 + 1) + B(x + 1) (x2 + 1) + (Cx + D) 



(x + 1) (x ( 1) ... ... ... ... (ii)


(ii) bs G x = ( 1 ewm‡q cvB,


2(( 1) = A(( 1 ( 1) (1 + 1)


ev,
( 2 = ( 4A


(
A =  eq \f(1,2) 

(ii) bs G, x = 1 ewm‡q cvB,

2.1 = B. 2. (1 + 1)


ev,
2 = 4B


(
B = eq \f(1,2)

(ii) bs Gi Dfqc‡ÿ x3 I x2 Gi mnM mgxK…Z K‡i cvB,


A + B + C = 0


ev,
eq \f(1,2) + eq \f(1,2) + C = 0


(
C = – 1


Ges
– A + B + D = 0


ev,
– eq \f(1,2) + eq \f(1,2) + D = 0


(
D = 0


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

eq \f(2x,(x + 1)(x – 1)(x2 + 1)) = eq \f(\f(1,2),(x  +1)) + eq \f(\f(1,2),(x – 1)) + eq \f(– 1.x + 0,x2 + 1)



= eq \f(1,2(x + 1)) + eq \f(1,2(x – 1)) – eq \f(x,x2 + 1)

BnvB wb‡Y©q AvswkK fMœvsk|
eq \o((((,cÖkœ(5) F(x) =  eq \r(1 ( 2x) Ges Q(x) =  eq \f(x2,x2 ( 16) 
(mgwš^Z Aa¨vq 1 I 2

[mKj †evW©-2018 ( cÖkœ bs 1]
K.
F(x) Gi †Wv‡gb wbY©q Ki|
2
L.
F(1(x) GK-GK dvskb wKbv wba©viY Ki|
4
M.
Q(x) †K AvswkK fMœvs‡k cÖKvk Ki|
4
5 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, F(x) =  eq \r(1 – 2x)   

F(x) dvskbwU msÁvwqZ n‡e hw` I †Kej hw`, 

1 – 2x ( 0 


ev, 
– 2x ( – 1

 ev, 
2x ( 1 


( 
x (  eq \f(1,2) 


( 
F(x) =  eq \r(1 ( 2x)  Gi †Wv‡gb = {x ( ( : x (  eq \f(1,2)} (Ans.)

eq \o((,L)
awi, y = F(x) =  eq \r(1 – 2x)

ev, 
y2 = 1 – 2x [eM© K‡i]
ev, 
2x = 1 – y2      

ev, 
x =  eq \f(1 – y2,2) 


( 
F–1(y) =  eq \f(1 – y2,2) [( y = F(x), ( F– 1(y) = x]

( 
F–1(x) =  eq \f(1 – x2,2) 

awi, x1, x2 ( †Wvg F(1(x)


F(1(x) dvskbwU GK-GK n‡e hw` I †Kej hw` 

F(x1) = F(x2) Gi Rb¨ x1 = x2 nq|

awi, F(1(x1) = F(1(x2)


ev, 
 eq \f(1 ( x12,2) =  eq \f(1 ( x22,2)

ev, 
1 ( x12 = 1 ( x22

( 
x1 = ( x2

myZivs dvskbwU GK-GK bq|


eq \o((,M)
†`Iqv Av‡Q,

Q(x) = eq \f(x2,x2 ( 16) 

= eq \f(x2 ( 16 + 16,x2 ( 16) 

=  eq \f(x2 – 16,x2 – 16) +  eq \f(16,x2 – 16) 


= 1 + eq \f(16,(x + 4)(x ( 4))

awi, eq \f(16,(x + 4)(x ( 4)) ( eq \f(A,x + 4) + eq \f(B,x ( 4) ... ... (i)


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

16 ( A(x ( 4) + B(x + 4) ... ... (ii) 

(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,

eq \f(16,(x + 4)(x ( 4)) = eq \f((2,x + 4) + eq \f(2,x ( 4)

( 
Q(x) =  eq \f(x2,x2 – 16) = 1 ( eq \f(2,x + 4) + eq \f(2,x ( 4) hv AvswkK fMœvs‡k cÖKvwkZ iƒc|
eq \o((((,cÖkœ(6) P(x) = 18x3 + 15x2 − x + a, Q(x) = x3 + x2 − 6x `ywU exRMwYZxq mgxKiY|
[Kzwgjøv †evW©-2017 ( cÖkœ bs 2]
K.
Q(x) †K Drcv`‡K we‡kølY Ki|
2
L.
P(x) Gi GKwU Drcv`K (3x + 2) n‡j, a Gi gvb wbY©q Ki|
4
M.
 eq \f(x2 + x − 1,Q(x)) †K AvswkK fMœvs‡k cÖKvk Ki|
4
6 bs cÖ‡kœi mgvavb
eq \o((,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.)
eq \o((,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 eq \b(− \f(2,3)) = 0


ev, 
18  eq \b(− \f(2,3))3 + 15  eq \b(− \f(2,3))2 −  eq \b(− \f(2,3)) + a = 0


ev, 
− 18 .  eq \f(8,27) + 15 .  eq \f(4,9) +  eq \f(2,3) + a = 0


ev, 
−  eq \f(16,3) +  eq \f(20,3) +  eq \f(2,3) + a = 0  

ev, 
a =  eq \f(16,3) −  eq \f(20,3) −  eq \f(2,3)

ev, 
a =  eq \f(16 − 20 − 2,3) ev, a =  eq \f(− 6,3)

( 
a = − 2 (Ans.)

eq \o((,M)
†`Iqv Av‡Q, Q(x) = x3 + x2 ( 6x


Q(x) †K Drcv`‡K we‡kølY 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 =  eq \f(x2 + x – 1, x3 + x2 – 6x)  



=  eq \f(x2 + x –1, x (x –2) (x + 3))    
awi,   eq \f(x2 + x – 1, x (x –2) (x + 3))   (   eq \f(A,x) +  eq \f(B, x –2)  +   eq \f(C,x + 3)  ....... (i)

Dfqcÿ‡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)

hv x-Gi mKj gv‡bi Rb¨ mZ¨|
(ii) bs G x = 0  ewm‡q cvB, –1 = A. (–2).3  ev, – 6A  = –1 
(  A =   eq \f(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 =  eq \f(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 =   eq \f(1,3) 
A, B I C Gi gvb (i) bs G ewm‡q cvB,
 eq \f(x2 + x –1, x (x –2) (x + 3))  = eq \f(\f(1,6),x) + eq \f(\f(1,2),x ( 2) + eq \f(\f(1,3),x + 3) 


=   eq \f(1,6x)  +  eq \f(1,2 (x –2))  +  eq \f(1,3 (x + 3)) 
hv AvswkK fMœvs‡k cÖKvwkZ iƒc|
eq \o((((,cÖkœ(7) P(x) = x3 – 6x2 + 11x – 6
[h‡kvi †evW©-2017 ( cÖkœ bs 2]
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.
 eq \f(x3,P(x)) †K AvswkK fMœvs‡k iƒcvšÍi Ki| 
4
7 bs cÖ‡kœi mgvavb
eq \o((,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 


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

eq \o((,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)
eq \o((,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) 


¯  eq \f(x3,P(x)) =  eq \f(x3,(x – 1) (x – 2) (x – 3)) 


awi,  eq \f(x3,(x ( 1) (x ( 2) (x ( 3)) ( 1 +  eq \f(A,x ( 1) +  eq \f(B,x ( 2) +  eq \f(C,x ( 3)  ... ... (i)


(i) Gi Dfqcÿ‡K (x ( 1) (x ( 2) (x ( 3) Øviv ¸Y K‡i cvB,

x3 ( (x ( 1) (x ( 2) (x ( 3) + A(x ( 2) (x ( 3) + B(x ( 1) (x ( 3) + C(x ( 1) (x ( 2) ... ... ... (ii)


(ii) bs G x = 1 ewm‡q cvB,

1 = A(( 1) (( 2) ev, A =  eq \f(1,2) 

(ii) bs G x = 2 ewm‡q cvB,

8 = B(1) (( 1) ev, B = ( 8


(ii) bs G x = 3 ewm‡q cvB, 27 = C(2) (1) ev, C =  eq \f(27,2) 

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

 eq \f(x3,(x ( 1) (x ( 2) (x ( 3))  = 1 +  eq \f(1,2(x ( 1))  (  eq \f(8,x ( 2) +  eq \f(27,2(x ( 3)) 

hv wb‡Y©q AvswkK fMœvsk| 
eq \o((((,cÖkœ(8) ƒ(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|

[ewikvj †evW©-2017 ( cÖkœ bs 2]
K.
h(x) †K Drcv`‡K we‡kølY Ki|
2
L.
ƒ(x) Gi GKwU Drcv`K (3x + 2) n‡j c Gi gvb wbY©q Ki|
4
M.
 eq \f(g(x),h(x)) †K AvswkK fMœvs‡k cÖKvk Ki|
4
8 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, h(x) = x3 ( x2 ( 10x ( 8


x = –1 n‡j h(–1) = (– 1)3 – (– 1)2 – 10(– 1) – 8



= – 1 – 1 + 10 – 8



= 0 

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.)
eq \o((,L)
m„Rbkxj 6(L) bs mgvavb `ªóe¨| 
eq \o((,M)
†`Iqv Av‡Q, g(x) = x2 – 4x – 7


ÒKÓ †_‡K cvB,

h(x) = (x + 1) (x + 2) (x ( 4)


(
 eq \f(g(x),h(x)) =  eq \f(x2 ( 4x ( 7,(x + 1) (x + 2) (x ( 4))

g‡b Kwi,  eq \f(x2 ( 4x ( 7,(x + 1) (x + 2) (x ( 4)) (  eq \f(A,x + 1) +  eq \f(B,x + 2) +  eq \f(C,x ( 4) ... ... (i)

(i) bs Gi Dfqcÿ‡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 Dfqcÿ x Gi mKj gv‡bi Rb¨ mZ¨|

(ii) bs Gi Dfqc‡ÿ x = ( 1 ewm‡q cvB,

1 + 4 ( 7 = A((1 + 2) ((1 ( 4)


ev, ( 2 = A((5) 

( A =  eq \f(2,5)

(ii) bs Gi Dfqc‡ÿ x = ( 2 ewm‡q cvB,

4 + 8 ( 7 = B((2 + 1) ((2 ( 4)


ev, 
5 = B((1) (( 6) 

( B =  eq \f(5,6)

(ii) bs Gi Dfq c‡ÿ x = 4 ewm‡q cvB,

16 ( 16 ( 7 = C(4 + 1) (4 + 2)


ev, 
( 7 = C(5) (6) 


( 
C = (  eq \f(7,30)

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

 eq \f(x2 ( 4x ( 7,(x + 1) (x + 2) (x ( 4)) =  eq \f(2,5(x + 1)) +  eq \f(5,6(x + 2)) (  eq \f(7,30(x ( 4)) 


GwUB cÖ`Ë fMœvs‡ki AvswkK fMœvs‡k cÖKvwkZ iƒc| 

eq \o((((,cÖkœ(9) ƒ(a) = a3 + 5a2 + 6a + 8 Ges g(a) = eq \f(2a,(a + 1)(a2 + 1)2) `yBwU exRMwYZxq ivwk|
[XvKv †evW©-2016 ( cÖkœ bs 2]
K.
ƒ(( 3) Gi gvb KZ?
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(a) †K AvswkK fMœvs‡k cÖKvk Ki|
4
9 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, ƒ(a) = a3 + 5a2 + 6a + 8 


( 
ƒ(–3) = (–3)3 + 5(–3)2 + 6(–3) + 8 



= –27 + 45 – 18 + 8  = 53 – 45  = 8 (Ans.) 

eq \o((,L) 
cvV¨eB‡qi Aa¨vq-2 Gi D`vniY-9 `ªóe¨| c„ôv- 44 
eq \o((,M)
†`Iqv Av‡Q, g(a) =  eq \f(2a,(a + 1)(a2 + 1)2) 

awi,   eq \f(2a, (a + 1) (a2 + 1)2)  (   eq \f(A, a + 1) +   eq \f(Ba + C, a2 + 1) +  eq \f(Da + E, (a2 + 1)2)  .....(i)


(i) bs Gi Dfqcÿ‡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)


hv a Gi mKj gv‡bi Rb¨ mZ¨| 

(ii) bs G a = – 1 ewm‡q cvB, 2(–1) = A (1 + 1)2

ev, 
– 2 = 4A  ev, A = –   eq \f(2,4)  

( A = –   eq \f(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, 
–   eq \f(1,2)  + B = 0  [(A = –  eq \f(1,2) ]
( 
B =   eq \f(1,2) 

Avevi, B + C = 0 


ev, 
 eq \f(1,2)  + C = 0 

( C = –  eq \f(1,2) 

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


ev, 
2  eq \b(– \f(1,2)) +   eq \f(1,2)  –   eq \f(1,2)  + D = 0 

ev, 
– 1 + D = 0 

( 
D = 1


Avevi, B + C + D + E =2


ev, 
 eq \f(1,2) –  eq \f(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,

 eq \f(2a,(a + 1)(a2 + 1)2)  =  eq \f(– \f(1,2),a + 1)  +  eq \f(\f(1,2) a – \f(1,2), a2 + 1)  +  eq \f(a + 1,(a2 + 1)2)  



= –  eq \f(1, 2(a + 1)) +  eq \f(a –1, 2 (a2 + 1)) +  eq \f(a + 1, (a2 + 1)2) 

hv wb‡Y©q AvswkK fMœvsk|
eq \o((((,cÖkœ(10) ƒ(x) = eq \f(1,\r(3x ( 1)) Ges g(x) = eq \f(x2,x2 ( 16) `ywU dvskb|

(mgwš^Z Aa¨vq 1 I 2
[ivRkvnx †evW©-2016 ( cÖkœ bs 1]
K.
ƒ(x) Øviv ewY©Z dvsk‡bi †Wv‡gb wbY©q Ki| 
2
L.
ƒ (1((1) wbY©q Ki| 
4
M.
g(x) †K AvswkK fMœvs‡k cÖKvk Ki| 
4
10 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, ƒ(x) = eq \f(1,\r(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 > eq \f(1,3) 

( 
dvsk‡bi †Wv‡gb = {x ( ( : x > eq \f(1,3)}(Ans.)
eq \o((,L) 
awi, 
y = f(x) =  eq \f(1,\r(3x – 1)) 


(  
y =  eq \f(1,\r(3x – 1)) 


ev, 
y2 =  eq \f(1,3x – 1) [eM© K‡i] 

ev, 
3x – 1 =  eq \f(1,y2)  

ev, 
3x =  eq \f(1,y2) + 1 


ev, 
3x =  eq \f(1 + y2,y2)  

ev, 
x =  eq \f(1 + y2,3y2) 


ev, 
f–1 (y) =  eq \f(1 + y2,3y2) [( f(x) = y ( x = f–1 (y)]

( 
f–1 (–1) =  eq \f(1 + (–1)2,3(–1)2)  =  eq \f(1 + 1,3.1) =  eq \f(2,3) (Ans.) 
eq \o((,M) 
m„Rbkxj 5(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(11) P(x) = x2 + x ( 12, Q(x) = 9x + 2.
(mgwš^Z Aa¨vq 1 I 2


[w`bvRcyi †evW©-2016 ( cÖkœ bs 1]
K.
F(x) = eq \f(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.
eq \f(Q(x),P(x)) †K AvswkK fMœvs‡k cÖKvk Ki|
4
11 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, F(x) =  eq \f(2x,x + 3)

F(x) =  eq \f(2x,x + 3) ( ( n‡e hw` I †Kej hw` x + 3  0 nq 

A_©vr x  – 3 nq

( 
†Wvg, F = ( − {−3} (Ans.)
eq \o((,L) 
†`Iqv Av‡Q, P(x) = x2 + x − 12


P(x) †K (2x − a) Øviv fvM Ki‡j fvM‡kl n‡e  P eq \b(\f(a,2)) 


(
P eq \b(\f(a,2)) =  eq \b(\f(a,2))2 +  eq \f(a,2) − 12


Avevi, P(x) †K (2x − b) Øviv fvM Ki‡j fvM‡kl n‡e P eq \b(\f(b,2))| 

( 
P eq \b(\f(b,2)) =  eq \b(\f(b,2))2+  eq \f(b,2) − 12


kZ©vbymv‡i,  eq \b(\f(a,2))2 +  eq \f(a,2) − 12 =  eq \b(\f(b,2))2 +  eq \f(b,2) − 12


ev,  eq \f(a2,4) +  eq \f(a,2) − 12 =  eq \f(b2,4) +  eq \f(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 myZivs a – b ( 0

( a + b + 2 = 0 (†`Lv‡bv n‡jv)
eq \o((,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)


( 
 eq \f(Q(x),P(x)) =  eq \f(9x + 2,x2 + x − 12) =  eq \f(9x + 2,(x + 4) (x − 3))

awi,  eq \f(9x + 2,(x + 4) (x − 3)) (  eq \f(A,x + 4) +  eq \f(B,x − 3)................. (i)


(i) Gi Dfqcÿ‡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, (ii) Gi Dfqc‡ÿ x = − 4 ewm‡q cvB,

9 (−4) + 2 = A (−4 − 3) + B(−4 + 4)


ev, 
− 36 + 2 = − 7A


ev, 
− 34 = − 7A


( 
A =  eq \f(34,7)

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

9.3 + 2 = A (3 − 3) + B(3 + 4)


ev, 
29 = 7B


( 
B =  eq \f(29,7)

A I B Gi gvb (i) G ewm‡q cvB,


 eq \f(9x + 2,(x + 4) (x − 3)) =  eq \f(\f(34,7),x + 4) +  eq \f(\f(29,7),x − 3)

( 
 eq \f(Q(x),P(x)) =  eq \f(34,7(x + 4)) +  eq \f(29,7 (x − 3)) hv wb‡Y©q AvswkK fMœvsk| 
eq \o((((,cÖkœ(12) p(x) = x3 + x2 – 6x Ges ƒ(x) = x2 – 9x – 6 `ywU dvskb|
[PÆMÖvg †evW©-2016 ( cÖkœ bs 1]
K.
ƒ(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.
 eq \f(ƒ(x),p(x)) †K AvswkK fMœvs‡k cÖKvk Ki|  eq 
4
12 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,

ƒ(x) = x2 ( 9x ( 6


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

( ƒ(( 3) = (( 3)2 ( 9(( 3) ( 6 = 9 + 27 ( 6 = 30 (Ans.)

eq \o((,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)
eq \o((,M)
 eq \f(ƒ(x),p(x)) =  eq \f(x2 ( 9x ( 6,x3 + x2 ( 6x) =  eq \f(x2 – 9x – 6,x(x2 + x – 6)) =  eq \f(x2 – 9x – 6,x(x2 + 3x – 2x – 6))

(
  eq \f(ƒ(x),p(x)) =  eq \f(x2 ( 9x ( 6,x(x ( 2)(x + 3))

awi,  eq \f(x2 ( 9x ( 6,x(x ( 2)(x + 3)) (  eq \f(A,x) +  eq \f(B,x ( 2) +  eq \f(C,x + 3) .............. (i)

(i) bs Gi Dfqcÿ‡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‡ÿ 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‡ÿ x = 2 ewm‡q cvB,

22 ( 9.2 ( 6 = 0 + B.2(2 + 3) + 0


ev, ( 20 = 10B 

( B = ( 2


(ii) bs Gi Dfqc‡ÿ 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,

 eq \f(x2 ( 9x ( 6,x(x ( 2)(x + 3)) =  eq \f(1,x) (  eq \f(2,x ( 2) +  eq \f(2,x + 3)

hv AvswkK fMœvs‡k cÖKvwkZ iƒc|
eq \o((((,cÖkœ(13) 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) =  eq \f(x3,x2 – 16) . 
[wm‡jU †evW©-2016 ( cÖkœ bs 1]
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
13 bs cÖ‡kœi mgvavb
eq \o((,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)
eq \o((,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 cvV¨eB‡qi Abykxjbx-2 Gi D`vniY-9 `ªóe¨| c„ôv- 44 
eq \o((,M)
†`Iqv Av‡Q, 

Q(x) =  eq \f(x3,x2 ( 16) =  eq \f(x(x2 ( 16) + 16x,x2 ( 16) = x +  eq \f(16x,x2 ( 16)


= x +  eq \f(16x,(x + 4)(x ( 4))

awi,  eq \f(16x,(x + 4)(x ( 4)) (  eq \f(A,x + 4) +  eq \f(B,x ( 4) ............. (i)


(i) bs Gi Dfqcÿ‡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‡ÿ x = ( 4 ewm‡q cvB,

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


ev, 
( 64 = ( 8A 

( A = 8


Avevi, (ii) bs Gi Dfqc‡ÿ 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-G ewm‡q cvB,

 eq \f(16x,(x + 4)(x ( 4)) =  eq \f(8,x + 4) +  eq \f(8,x ( 4) = 8 eq \b( +  eq \f(1,x ( 4))


( Q(x) = x + 8 eq \b( +  eq \f(1,x ( 4))


hv cÖ`Ë fMœvskwUi AvswkK fMœvs‡k cÖKvwkZ iƒc|
eq \o((((,cÖkœ(14) P(x) = x3 − x2 + ax + b Ges Q(x) = x2 − 2x − 8.
[h‡kvi †evW©-2016 ( cÖkœ bs 1]
K.
Q(x) †K Drcv`‡K we‡kølY Ki|
2
L.
 eq \f(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
14 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q,

Q(x) = x2 ( 2x ( 8 


= x2 ( 4x + 2x ( 8



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


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

eq \o((,L) 
 eq \f(x2,Q(x)) =  eq \f(x2,x2 ( 2x ( 8) =  eq \f((x2 ( 2x ( 8) + (2x + 8),x2 ( 2x ( 8)


=  eq \f(x2 ( 2x ( 8,x2 ( 2x ( 8) +  eq \f(2x + 8,x2 ( 2x ( 8)


= 1 +  eq \f(2x + 8,(x ( 4)(x + 2)) [ÔKÕ n‡Z cÖvß]

( 
 eq \f(x2,Q(x)) = 1 +  eq \f(2x + 8,(x ( 4)(x + 2)) ............ (i)

awi,  eq \f(2x + 8,(x ( 4)(x + 2)) (  eq \f(A,(x ( 4)) +  eq \f(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)


hv x Gi mKj gv‡bi Rb¨ mZ¨| 

(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 =  eq \f(16,6)

( 
A =  eq \f(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 =  eq \f(( 4,6)   


( 
B =  eq \f(( 2,3)

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

 eq \f(2x + 8,(x ( 4)(x + 2)) =  eq \f(,x ( 4)
 + ( 2,3) eq \f(,x + 2)
 =  eq \f(8,3(x ( 4)) (  eq \f(2,3(x + 2))

(i) bs n‡Z cvB,  eq \f(x2,Q(x)) = 1 +  eq \f(8,3(x ( 4)) (  eq \f(2,3(x + 2)) (Ans.)

eq \o((,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
eq \o((((,cÖkœ(15) ƒ(x) =  eq \f(2x + 2,x − 1) GKwU dvskb †hLv‡b x ( 1.

(mgwš^Z Aa¨vq 1 I 2
[ewikvj †evW©-2016 ( cÖkœ bs 1]
K.
ƒ(p) = k n‡j, p Gi gvb k Gi gva¨‡g cÖKvk Ki|
2
L.
ƒ−1(3) wbY©q Ki|
4
M.
ƒ(x2) †K AvswkK fMœvs‡k cÖKvk Ki|
4
15 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, f(x)  =  eq \f(2x + 2,x – 1); †hLv‡b, x  1 


(
f(p) =  eq \f(2p + 2,p – 1) 


kZ©g‡Z, f(p) = k 


ev,  
 eq \f(2p + 2,p – 1) = k  

ev,  
2p + 2 = pk – k 


ev, 
2p – pk = – k – 2  

ev,  
p(2 – k) = –(k + 2) 


ev,  
p =  eq \f(–(k + 2),2 – k) 

(  
p =  eq \f(k + 2,k – 2) (Ans.)
eq \o((,L) 
awi, y = ƒ(x) =  eq \f(2x + 2,x ( 1) 

( 
y =  eq \f(2x + 2,x ( 1) 

ev, 
xy ( y = 2x + 2 

ev, 
xy ( 2x = y + 2 

ev, 
x(y ( 2) = y + 2 

ev, 
x =  eq \f(y + 2,y ( 2)  

ev, 
ƒ(1(y) =   eq \f(y + 2,y ( 2)    eq \b\bc\[(\s(( ƒ(x) = y,( x = ƒ(1(y) )) 

( 
ƒ(1(3) =  eq \f(3 + 2,3 ( 2) =  eq \f(5,1) = 5 (Ans.)

eq \o((,M)
†`Iqv Av‡Q,  f(x) =  eq \f(2x + 2,x – 1) 


(
f(x2) =  eq \f(2x2 + 2,x2 – 1) =  eq \f(2(x2 + 1),x2 − 1) 


=  eq \f(2(x2 – 1 + 2),x2 – 1) 


=  eq \f(2(x2 – 1),x2 – 1) +  eq \f(4,x2 – 1) 


( 
f(x2) = 2 +  eq \f(4,(x + 1)(x – 1)) ...........(i)


awi,  eq \f(4,(x +1)(x – 1)) (  eq \f(A,x + 1) +  eq \f(B,x – 1) ..........(ii)

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

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


hv x Gi mKj gv‡bi Rb¨ mZ¨| 

(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,

 eq \f(4,(x + 1) (x – 1)) =  eq \f(–2,x + 1) +  eq \f(2,x – 1) 


Zvn‡j (i) †_‡K, f(x2) = 2 –  eq \f(2,x + 1) +  eq \f(2,x – 1)  


hv wb‡Y©q AvswkK fMœvs‡k cÖKvwkZ iƒc|
eq \o((((,cÖkœ(16) P(x, y, z) = (x + y + z)(xy + yz + zx)

Ges Q(x, y, z) = x( 3 + y(3 + z(3 `ywU exRMwYZxq ivwk|

[RqcyinvU Mvj©m K¨v‡WU K‡jR, RqcyinvU  ( cÖkœ bs 2]
K.
P(x, y, z) PµµwgK Ges cÖwZmg wKbv hvPvB Ki|
2
L.
Q(x, y, z) = 3(xyz)(1 n‡j, †`LvI †h, 

x = y = z ev xy + yz + zx = 0
4
M.
hw` P(x, y, z) = xyz nq, Zvn‡j †`LvI †h,

 eq \f(1,(x + y + z)9) =  eq \f(1,x9) +  eq \f(1,y9) +  eq \f(1,z9)
4
16 bs cÖ‡kœi mgvavb
eq \o((,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|
eq \o((,L)
†`Iqv Av‡Q, Q = x(3 + y(3 + z(3


Ges Q = 3(xyz)(1

myZivs x(3 + y(3 + z(3 = 3(xyz)(1

ev,  eq \f(1,x3)  +  eq \f(1,y3)  +  eq \f(1,z3)  (  eq \f(3,xyz) = 0


ev,  eq \b(\f(1,x))3 +  eq \b(\f(1,y))3 +  eq \b(\f(1,z))3 ( 3. eq \f(1,x) .  eq \f(1,y) .  eq \f(1,z) = 0

ev,  eq \f(1,2) 

 eq \b(\f(1,x) + \f(1,y) + \f(1,z))  eq \b\bc\{(\b(\f(1,x) ( \f(1,y))2 + \b(\f(1,y) ( \f(1,z))2 + \b(\f(1,z) ( \f(1,x))2) = 0

[ ( x3 + y3 + z3 – 3xyz =  eq \f(1,2) (x + y + z) {(x – y)2 + (y – z)2 + (z – x)2 }]

ev,  eq \b(\f(1,x) + \f(1,y) + \f(1,z)) 

 eq \b\bc\{(\b(\f(1,x) – \f(1,y))2 + \b(\f(1,y) – \f(1,z))2 + \b(\f(1,z) – \f(1,x))2) = 0


(  eq \f(1,x) +  eq \f(1,y) +  eq \f(1,z) = 0

ev,  eq \f(yz + zx + xy,xyz)  = 0


( yz + zx + xy = 0


A_ev,  eq \b(\f(1,x) ( \f(1,y))2 +  eq \b(\f(1,y) ( \f(1,z))2 + \b(\f(1,z) ( \f(1,x))2 = 0


wKšÍy `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   eq \b(\f(1,x) ( \f(1,y))2 = 0 Ges
ev,
 eq \f(1,x) (  eq \f(1,y) = 0
ev
 eq \f(1,x) =  eq \f(1,y)
(  
x = y
	 eq \b(\f(1,y) ( \f(1,z))2 = 0

ev, 
 eq \f(1,y) (  eq \f(1,z) = 0

ev, 
 eq \f(1,y) =  eq \f(1,z)
(  
y = z




( 
x = y = z


myZivs yz + zx + xy = 0 A_ev x = y = z  (†`Lv‡bv n‡jv)
eq \o((,M) 
†`Iqv Av‡Q, 

P(x, y, z) = xyz


ev, (x + y + z)(xy + yz + zx) = xyz


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

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, eq \f(1,(x + y + z)9) = eq \f(1,(x – z + z)9) = eq \f(1,x9) [( y = – z]


Avevi, eq \f(1,x9) + eq \f(1,y9) + eq \f(1,z9)



= eq \f(1,x9) – eq \f(1,z9) + eq \f(1,z9) [( y = – z]




= eq \f(1,x9)

( eq \f(1,(x + y + z)9) = eq \f(1,x9) + eq \f(1,y9) + eq \f(1,z9)  (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(17) F(x) =  eq \f(x,x + 4) GKwU dvskb|
(mgwš^Z Aa¨vq 1 I 2

[cvebv K¨v‡WU K‡jR, cvebv ( cÖkœ bs 1]  
K.
lnF(x) Gi †Wv‡gb wbY©q Ki|
2
L.
F(1 (x) dvskbwU GK-GK wKbv Zv wbY©q Ki|
4
M.
 eq \f(F(x),x3 + 4x2) †K AvswkK fMœvs‡k cÖKvk Ki|
4
17 bs cÖ‡kœi mgvavb
eq \o((,K)
ln F(x) dvskbwU‡Z jMvwi`g _vKvq ïaygvÎ abvÍK ev¯Íe msL¨vi Rb¨ ln F(x) msÁvwqZ nq|

myZivs  eq \f(x,x + 4) > 0 n‡e (i) hw` x > 0 Ges x + 4 > 0

A_ev (ii)  x < 0 Ges x + 4 < 0 nq|

kZ© (i) n‡Z cvB, x > 0 Ges x + 4 > 0 ev, x > ( 4


( †Wv‡gb = {x : ( 4 < x} ( {x : x > 0}




= (( 4, () ( (0 , () = (0, ()


kZ© (ii) n‡Z cvB, x < 0 Ges x < ( 4


( 
†Wv‡gb = {x :x < ( 4} Ges {x : x < 0}



= (( (, ( 4) ( (( (, 0)



= (( (, ( 4)


( 
cÖ`Ë dvsk‡bi †Wv‡gb,

Df = kZ© (i) I (ii) G cÖvß †Wv‡g‡bi ms‡hvM

    =  (( (, ( 4) ( (0, ()


     =(( ( [( 4, 0] (Ans.)
eq \o((,L)
awi, y = F(x) =  eq \f(x,x + 4)

ev, 
xy + 4y = x


ev, 
xy ( x = ( 4y


ev, 
x =  eq \f(( 4y,y ( 1)

ev, 
x =  eq \f(4y,1 ( y)

( F(1 (y) =  eq \f(4y,1 ( y)

( F(1 (x) =  eq \f(4x,1 ( x)

awi, x1, x2 ( †Wvg F(1(x)


F(1(x) dvskbwU GK-GK n‡e hw` I †Kej hw` 

F(1(x1) = F(1(x2) Gi Rb¨ x1 = x2 nq|

awi, F(1(x1) = F(1(x2)


ev, 
 eq \f(4x1,1 ( x1) =  eq \f(4x2,1 ( x2)

ev, 
4x1 ( 4x1x2 = 4x2 ( 4x1x2

ev, 
4x1 = 4x2

( 
x1 = x2


myZivs dvskbwU GK-GK|
eq \o((,M)
 eq \f(F(x),x3 + 4x2) =  eq \f(\f(x,x +4),x3 + 4x2)


=  eq \f(x,(x + 4) (x3 + 4x2))


=  eq \f(1,(x + 4) (x2 + 4x))


=  eq \f(1,x(x + 4) (x + 4)) 


=  eq \f(1,x(x + 4)2)

awi,  eq \f(1,x(x + 4)2) (  eq \f(A,x) +  eq \f(B,x + 4) +  eq \f(C,(x + 4)2) ..... (1)


(1) Gi Dfq cÿ‡K x(x + 4)2 Øviv ¸Y K‡i cvB,

1 ( A(x + 4)2 + Bx(x + 4) + Cx........ (2)


(2) Gi Dfq c‡ÿ x = 0 ewm‡q cvBÑ

1 = A(0 + 4)2 + B.0.(0 + 4) + C ( 0


ev, A =  eq \f(1,16)

(2) Gi Dfq c‡ÿ x = ( 4 ewm‡q cvBÑ

1 = A(( 4 + 4)2 + B ( (( 4) (( 4 + 4) + C ( (( 4)


ev, C = (  eq \f(1,4)

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

A + B = 0


ev, B = ( A

ev, B = (  eq \f(1,16)

GLb,  A, B Ges C  Gi gvb (1) G ewm‡q cvB,

 eq \f(1,x(x + 4)2) (  eq \f(1,16x) +  eq \f(( 1,16(x + 4)) +  eq \f(( 1,4(x + 4)2)

=  eq \f(1,16x) (  eq \f(1,16(x + 4)) (  eq \f(1,4(x + 4)2)

hv wb‡Y©q AvswkK fMœvsk|
eq \o((((,cÖkœ(18) f(x) = x
[wSbvB`n K¨v‡WU K‡jR, wSbvB`n ( cÖkœ bs 2]
K.
 eq \f(x,y)  +  eq \f(y,z) +  eq \f(z,x) ivwkwU Pµ-µwgK ev cÖwZmg wKbv hvPvB Ki|
2
L.
[f(a) + f(b) + f(c)] [f(a) . f(b) + f(b) . f(c) + f(c) . f(a)]


= f(a) . f(b) . f(c) n‡j †`LvI †h, [f(a) + f(b) + f(c)]2n+1 = [f(a)]2n+1 + [f(b)]2n+1 + [f(c)]2n+1, †hLv‡b, n ( (.
4
M.
 eq \f(f(x),[f(x)]3 + 2[f(x)]2 ( 5f(x) ( 6) ivwkwU‡K AvswkK fMœvs‡k cÖKvk Ki|
4
18 bs cÖ‡kœi mgvavb
eq \o((,K)
 eq \f(x,y)  +  eq \f(y,z) +  eq \f(z,x)  ivwkwU x, y, z Pj‡Ki GKwU Pµ-µwgK ivwk, KviY G‡Z PµvKv‡i x Gi cwie‡Z© y, y Gi cwie‡Z© z Ges z Ges cwie‡Z© x emv‡j ivwkwU GKB _v‡K| wKš‘ ivwkwU cÖwZmg bq| KviY, ivwkwU‡Z x Ges y ¯’vb wewbgq Ki‡j  eq \f(y,x) +  eq \f(x,z) +  eq \f(z,x)  cvIqv hvq hv c~‡e©i ivwkwU †_‡K wfbœ|

(  eq \f(x,y)  +  eq \f(y,z) +  eq \f(z,x)  ivwkwU cÖwZmg bq, wKš‘ Pµ-µwgK|
eq \o((,L)
†`Iqv Av‡Q, f(x) = x


∴
[f(a) + f(b) + f(c)] [f(a) . f(b) + f(b) . f(c) + f(c) . f(a)]



= f(a) . f(b) . f(c) n‡Z cvB,

(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, [f(a) + f(b) + f(c)]2n+1


= (a + b + c)2n+1


= (a ( c + c)2n+1 = a2n+1


Avevi, [f(a)]2n+1 + [f(b)]2n+1 + [f(c)]2n+1


= a2n+1 + b2n+1 + c2n+1



= a2n+1 + (( c)2n+1 + c2n+1


= a2n+1 ( c2n+1 + c2n+1  
[n ( ( nIqvq 2n + 1 me©`v we‡Rvo msL¨v]


= a2n+1

∴
[f(a) + f(b) + f(c)]2n+1 = [f(a)]2n+1 + [f(b)]2n+1 + [f(c)]2n+1
 (†`Lv‡bv n‡jv)
eq \o((,M)
 eq \f(f(x),[f(x)]3 + 2[f(x)]2 ( 5f(x) ( 6) =  eq \f(x,x3 + 2x2 ( 5x ( 6)

=  eq \f(x,x3 + x2 + x2 + x ( 6x ( 6)

=  eq \f(x,x2(x + 1) + x(x + 1) ( 6(x + 1))

=  eq \f(x,(x + 1) (x2 + x ( 6))

=  eq \f(x,(x + 1) (x2 + 3x ( 2x ( 6))

=  eq \f(x,(x + 1) {x(x + 3) ( 2(x + 3)})

=  eq \f(x,(x + 1) (x + 3) (x ( 2))

g‡b Kwi,  eq \f(x,(x + 1) (x + 3) (x ( 2)) (  eq \f(A,(x ( 2)) +  eq \f(B,(x + 1)) +  eq \f(C,(x + 3)) ... (i)


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

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


(ii) bs G, x = 2 ewm‡q cvB,


2 = A(2 + 1) (2 + 3) + B. 0 . 5 + C . 0 . 3


ev,
2 = 15A


∴
A =  eq \f(2,15)

(ii) bs G x = ( 1 ewm‡q cvB,

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


ev,
( 1 = ( 6B


∴
B =  eq \f(1,6) 

Avevi, (ii) bs G, x = ( 3 ewm‡q cvB,


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


ev,
( 3 = 10C


∴
C =  eq \f(( 3,10)

A, B I C Gi gvb (i) bs G ewm‡q,

 eq \f(x,(x ( 2) (x + 1) (x + 3)) =  eq \f(2,15(x ( 2)) +  eq \f(1,6(x + 1)) (  eq \f(3,10(x + 3))

BnvB wb‡Y©q AvswkK fMœvsk|  (Ans.)
eq \o((((,cÖkœ(19) f(x) =  eq \f(3x + 1,2x ( 1), x (  eq \f(1,2) Ges Q(a) =  eq \f(3a3,(a ( 2) (a ( 3) (a ( 4))

(mgwš^Z Aa¨vq 1 I 2

[ewikvj K¨v‡WU K‡jR, ewikvj ( cÖkœ bs 1]
K.
g(x) =  eq \r(2 ( x) Gi †Wv‡gb wbY©q Ki|
2
L.
f (1(x)  dvskbwU GK-GK wKbv hvPvB Ki|
4
M.
Q(a) †K AvswkK fMœvs‡k cÖKvk Ki|
4
19 bs cÖ‡kœi mgvavb 
eq \o((,K)
g(x) =  eq \r(2 ( x) dvskbwU msÁvwqZ n‡e hw` I †Kej hw` 2 ( x ( 0 nq

A_©vr, x ( 2 nq
(
†Wvg g = {x : x ( ( Ges x ( 2} (Ans.)

eq \o((,L)
†`Iqv Av‡Q, f(x) =  eq \f(3x + 1,2x ( 1)

g‡b Kwi, y = f(x) =  eq \f(3x + 1,2x ( 1)

( x = f(1(y)


GLb,
y =  eq \f(3x + 1,2x ( 1)

ev,
2xy ( y = 3x + 1


ev,
2xy ( 3x = y + 1


ev,
x(2y ( 3) = y + 1


ev,
x =  eq \f(y + 1,2y ( 3)

(
f (1(y) =  eq \f(y + 1,2y ( 3)

(
f (1(x) =  eq \f(x + 1,2x ( 3)

g‡b Kwi, a, b ( †Wvg f (1

( f (1(a) =  eq \f(a + 1,2a ( 3) Ges f(1(b) =  eq \f(b + 1,2b ( 3)

f (1(x) dvskbwU GK-GK n‡e hw` I †Kej hw` 

f(1(a) = f(1(b) Gi Rb¨ a = b nq| 


awi, f(1(a) = f(1(b)


(
 eq \f(a + 1,2a ( 3) =  eq \f(b + 1,2b ( 3)

ev,
2ab + 2b ( 3a ( 3 = 2ab + 2a ( 3b ( 3


ev,
2b + 3b = 2ab + 2a ( 2ab + 3a + 3 ( 3


ev,
5b = 5a


(
a = b


(
f(1(a) = f(1(b) 


AZGe, dvskbwU GK GK|
eq \o((,M)
†`Iqv Av‡Q, Q(a) =  eq \f(3a3,(a ( 2) (a ( 3) (a ( 4))

g‡b Kwi,  eq \f(3a3,(a ( 2) (a ( 3) (a ( 4)) = 3 +  eq \f(A,(a ( 2)) +  eq \f(B,(a ( 3)) +  eq \f(C,(a ( 4)) .... (i)

(i) bs Gi Dfq cÿ‡K (a ( 2) (a ( 3) (a ( 4) `¡viv ¸Y K‡i cvB,

3a3 = 3(a ( 2) (a ( 3) (a ( 4) + A(a ( 3) (a ( 4) + B(a ( 2) (a ( 4) + C(a ( 2) (a ( 3) .... (ii)


(ii) bs G, a = 2 ewm‡q cvB,

3.8 = 3.0 + A.((1) ((2) + B.0 + C.0


ev,
24 = 2A


(
A = 12


(ii) bs G a = 3 ewm‡q cvB,


3.33 = 3.0 + A.0 + B.1((1) + C.0 


ev,
81 = ( B


(
B = ( 81


(ii) bs a = 4 ewm‡q cvB,


3.43 = 3.0 + A.0 + B.0 + C.1.2


ev,
192 = 2C


(
C = 96


A, B, C Gi gvb (i) bs G ewm‡q cvB,

 eq \f(3a3,(a ( 2) (a ( 3) (a ( 4)) = 3 +  eq \f(12,(a ( 2)) (  eq \f(81,(a ( 3)) +  eq \f(96,(a ( 4))

BnvB wb‡Y©q AvswkK fMœvsk|
eq \o((((,cÖkœ(20) A = {x : 2 < x ( 5, x ( (}, B = {x : 1 ( x < 3, x ( (}, 

ƒ(z) = z Ges P(x, y, z) = x3 + y3 + z3 ( 3xyz
(mgwš^Z Aa¨vq 1 I 2

[ivRDK DËiv g‡Wj K‡jR, XvKv ( cÖkœ bs 1]
K.
A ( B †mUwU‡K †mU MVb c×wZ‡Z cÖKvk Ki|
2
L.
x = b + c ( a, y = c + a ( b Ges z = a + b ( c n‡j, 

cÖgvY Ki †h, P(x, y, z) = 4(a3 + b3 + c3 ( 3abc).
4
M.
 eq \f(2ƒ(x5),{ƒ(x) + 1} {ƒ(x2) + 1}2) †K AvswkK fMœvs‡k cÖKvk Ki|
4
20 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, A = {x : 2 < x ( 5, x ( (}




B = {x : 1 ( x < 3, x ( (}


∴ A ( B = {x : 2 < x < 3, x ( (} (Ans.)
eq \o((,L)
†`Iqv Av‡Q,


x = b + c ( a



y = c + a ( b


Ges
z = a + b ( c


GLb, P(x, y, z)

= x3 + y3 + z3 ( 3xyz


=  eq \f(1,2) (x + y + z) {(x ( y)2 + (y ( z)2 + (z ( x)2} 

[∵ x3 + y3 + z3 ( 3xyz =  eq \f(1,2) (x + y + z) {(x ( y)2 + (y ( z)2 + (z ( x)2}]


= 
 eq \f(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]

=  eq \f(1,2) (a + b + c) {(2b ( 2a)2 + (2c ( 2b)2 + (2a ( 2c)2}


=  eq \f(1,2) (a + b + c) {4(a ( b)2 + 4(b ( c)2 + 4 (c ( a)2}


= 4.  eq \f(1,2) (a + b + c) {(a ( b)2 + (b ( c)2 + (c ( a)2}


= 4(a3 + b3 + c3 ( 3abc)   [(  eq \f(1,2) (a + b + c) {(a ( b)2 + (b ( c)2 


+ (c ( a)2} = a3 + b3 + c3 ( 3abc]


( P(x, y, z) = 4(a3 + b3 + c3 ( 3abc) (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, ƒ(z) = z


∴
 eq \f(2ƒ(x5),(ƒ(x) + 1) (ƒ(x2) + 1)2) =  eq \f(2x5,(x + 1) (x2 + 1)2)


=  eq \f(2(x + 1) (x2 + 1)2 ( (2x4 + 4x3 + 4x2 + 2x + 2),(x + 1) (x2 + 1)2)


= 2 (  eq \f(2x4 + 4x3 + 4x2 + 2x + 2,(x + 1) (x2 + 1)2)

awi,  eq \f(2x4 + 4x3 + 4x2 + 2x + 2,(x + 1) (x2 + 1)2) (  eq \f(A,x + 1) +  eq \f(Bx + C,x2 + 1) +  eq \f(Dx + E,(x2 + 1)2)  ...  (i)

(i) Gi Dfq cv‡k (x + 1) (x2 + 1)2 Øviv ¸Y K‡i cvB,

2x4 + 4x3 + 4x2 + 2x + 2 = A(x2 + 1)2 

+ (Bx + C) (x + 1) (x2 + 1) + (Dx + E) (x + 1)


( 2x4 + 4x3 + 4x2 + 2x + 2 = A(x4 + 2x2 + 1) 

+ (Bx + C) (x3 + x + x2 + 1) + (Dx + E) (x + 1)


( 2x4 + 4x3 + 4x2 + 2x + 2 = A(x4 + 2x2 + 1) + B(x4 + x3 + x2 + x) + C(x3 + x2 + x + 1) + D(x2 + x) + E(x + 1) ... ...(ii)


GLb (ii) Gi Dfq cv‡ki x4, x3, x2, x Gi mnM Ges aªæeK c` mgxK…Z K‡i cvB, 

A + B = 2 ... ... ... (iii)


B + C = 4 ... ... ... (iv)


2A + B + C + D = 4 ... ... ... (v)


B + C + D + E = 2 ... ... ... (vi)


A + C + E = 2 ... ... ... (vii)


B + C Gi gvb (vi) bs G ewm‡q cvB,

D + E = 2 ( 4 = ( 2 ... ... ... (viii)


(v) bs n‡Z cvB,

2 + A + C + D = 4   [A + B = 2 ewm‡q]

(  A + C = 2 ( D ... ... ... (ix)


(vii) bs n‡Z cvB,


2 ( D + E = 2;   [A + C = 2 ( D ewm‡q]

ev, E ( D = 0


( E = D ... ... ... (x)


(viii) n‡Z cvB, D + D = ( 2  [E = D ewm‡q]

ev,  D = ( 1


(x) n‡Z cvB, E = D = ( 1


Avevi, (v) bs n‡Z cvB,

2A + 4 ( 1 = 4 [B + C = 4 Ges D = ( 1 ewm‡q]

ev,  A =  eq \f(1,2)  

(iii) bs n‡Z, B = 2 ( A = 2 (  eq \f(1,2)  =  eq \f(3,2) 

(iv) bs n‡Z, C = 4 ( B = 4 (  eq \f(3,2) =  eq \f(5,2) 

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

 eq \f(2x4 + 4x3 + 4x2 + 2x + 2,(x + 1) (x2 + 1)2) =  eq \f(,x + 1)
 +  eq \f(x +  eq \f(5,2) ,x2 + 1)
 +  eq \f(( x ( 1,(x2 + 1)2)



=  eq \f(1,2(x + 1)) +  eq \f(3x + 5,2(x2 + 1)) (  eq \f(x + 1,(x2 + 1)2)

∴  eq \f(ƒ(x5),(ƒ(x) + 1) (ƒ(x2) + 1)2) = 2 (  eq \f(1,2(x + 1)) (  eq \f(3x + 5,2(x2 + 1)) +  eq \f(x + 1,(x2 + 1)2)  (Ans.)
eq \o((((,cÖkœ(21) ƒ(x) = x3 + 5x2 + 2x ( 8

[wfKviæbwbmv b~b ¯‹zj GÛ K‡jR, XvKv ( cÖkœ bs 1]
K.
ƒ(x) †K Drcv`‡K we‡kølY Ki|
2
L.
x ( p Ges x ( q Øviv ƒ(x) †K fvM Ki‡j hw` GKB Ae‡kl _v‡K Z‡e †`LvI †h, p2 + pq + q2 + 5p + 5q + 2 = 0, hLb p (( q.
4
M.
 eq \f(18 ( 3x,ƒ(x))  †K AvswkK fMœvs‡k cÖKvk Ki|
4
21 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


ƒ(x) = x3 + 5x2 + 2x ( 8


x = 1 n‡j, ƒ(1) = 13 + 5.12 + 2.1 ( 8



= 1 + 5 + 2 ( 8



= 0


( (x ( 1), ƒ(x) Gi GKwU Drcv`K|

( ƒ(x) = x3 + 5x2 + 2x ( 8



= x3 ( x2 + 6x2 ( 6x + 8x ( 8



= x2(x ( 1) + 6x(x ( 1) + 8(x ( 1)



= (x ( 1) (x2 + 6x + 8)



= (x ( 1) (x2 + 4x + 2x + 8)



= (x ( 1) {x(x + 4) + 2(x + 4)}



= (x ( 1) (x + 2) (x + 4) (Ans.)
eq \o((,L)
†`Iqv Av‡Q,


ƒ(x) = x3 + 5x2 + 2x ( 8


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



( ƒ(p) = p3 + 5p2 + 2p ( 8


ƒ(x) †K, x ( q Øviv fvM Ki‡j fvM‡kl n‡e ƒ(q)



( ƒ(q) = q3 + 5q2 + 2q ( 8


cÖkœg‡Z, ƒ(p) = ƒ(q)



ev, p3 + 5p2 + 2p ( 8 = q3 + 5q2 + 2q ( 8



ev, (p3 ( q3) + (5p2 ( 5q2) + (2p ( 2q) = 0



ev, (p ( q) (p2 + pq + q2) + 5(p + q) (p ( q) + 2(p ( q) = 0



ev, (p ( q) (p2 + pq + q2 + 5p + 5q + 2) = 0



( p2 + pq + q2 + 5p + 5q + 2 = 0   [( p ( q] (†`Lv‡bv n‡jv)
eq \o((,M)
 eq \f(18 ( 3x,ƒ(x)) =  eq \f(18 ( 3x,x3 + 5x2 + 2x ( 8) 


=  eq \f(18 ( 3x,(x ( 1)(x + 2)(x + 4))   [ K bs n‡Z]

awi,  eq \f(18 ( 3x,(x ( 1)(x + 2)(x + 4)) (  eq \f(A,x ( 1) +  eq \f(B,x + 2) +  eq \f(C,x + 4) ... ... ...(i)


(i) bs Gi Dfqcÿ‡K (x ( 1) (x + 2) (x + 4) Øviv ¸Y K‡i cvB,


18 ( 3x = A(x + 2) (x + 4) + B (x ( 1) (x + 4) 
+ C(x ( 1) (x + 2)  ... ... ... (ii)


(ii) bs G x = 1 ewm‡q cvB,


18 ( 3 = A(3)(5) + B.0 + C.0



( A = 1


(ii) bs G x = ( 2 ewm‡q cvB,


18 ( 3 (( 2) = A.0 + B(( 3)(2) + C.0



ev, 18 + 6 = ( 6B



( B = ( 4


(ii) bs G x = ( 4 ewm‡q cvB,


18 ( 3(( 4) = A.0 + B.0 + C(( 5) (( 2)



ev, 18 + 12 = 10C



( C = 3


A, B, C Gi gvb (i) G ewm‡q cvB,


 eq \f(18 ( 3x,(x ( 1)(x + 2) (x + 4)) =  eq \f(1,x ( 1) (  eq \f(4,x + 2) +  eq \f(3,x + 4) 

hv wb‡Y©q AvswkK fMœvs‡k cÖKvk|
eq \o((((,cÖkœ(22) ƒ(x) =  eq \f(3x + 1,1 ( 2x) GKwU dvskb Ges 
A = (x ( y)3 + (y ( z)3 + (z ( x)3 GKwU exRMvwYwZK ivwk|

(mgwš^Z Aa¨vq 1 I 2

[AvBwWqvj ¯‹zj GÛ K‡jR, gwZwSj, XvKv ( cÖkœ bs 1]
K.
‘A’ †K Drcv`‡K we‡kølY Ki|
2
L.
cÖ`Ë dvskbwUi †Wv‡gb wbY©q Ki Ges †`LvI †h, GwU GKwU GK-GK dvskb|
4
M.
DÏxc‡Ki dvsk‡bi †cÖwÿ‡Z ƒ(1(( 5) wbY©q Ki|
4
22 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, A = (x ( y)3 + (y ( z)3 + (z ( x)3

awi, P = x ( y, Q = y ( z, R = z ( x


Zvn‡j, P + Q + R = x ( y + y ( z + z ( x = 0


myZivs P3 + Q3 + R3 = 3PQR 
[( a + b + c = 0 n‡j a3 + b3 + c3 = 3abc]


A_©vr, (x ( y)3 + (y ( z)3 + (z ( x)3 = 3(x ( y)(y ( z)(z ( x) 
(Ans.)
eq \o((,L)
†`Iqv Av‡Q, ƒ(x) =  eq \f(3x + 1,1 ( 2x)

ƒ(x) ( ( n‡e hw` I †Kej hw` 1 ( 2x ( 0 nq ev, x (  eq \f(1,2) nq

( †Wvg ƒ =  ( eq \b\bc\{(\f(1,2)) (Ans.)

ƒ(x) GK-GK n‡e hw` I †Kej hw` †h‡Kv‡bv a, b ( †Wvg ƒ Gi Rb¨ ƒ(a) = ƒ(b) n‡j a = b nq|

awi, ƒ(a) = ƒ(b)


ev,  eq \f(3a + 1,1 ( 2a) =  eq \f(3b + 1,1 ( 2b)

ev, 3a ( 6ab + 1 ( 2b = 3b ( 6ab + 1 ( 2a


ev, 5a = 5b


( a = b


AZGe, ƒ(x) dvskbwU GK-GK| (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q, ƒ(x) =  eq \f(3x + 1,1 ( 2x)

awi, y = ƒ(x) =  eq \f(3x + 1,1 ( 2x)

Zvn‡j, y = ƒ(x)


( x = ƒ(1(y) … … (i)


Avevi, y =  eq \f(3x + 1,1 ( 2x)

ev, y ( 2xy = 3x + 1


ev, 3x + 2xy = y ( 1


ev, x(3 + 2y) = y ( 1


ev, x =  eq \f(y ( 1,3 + 2y)

ev, ƒ(1(y) =  eq \f(y ( 1,3 + 2y) [(i) bs n‡Z]

( ƒ(1(x) =  eq \f(x ( 1,3 + 2x)

( ƒ(1(( 5) =  eq \f(( 5 ( 1,3 + 2 ( (( 5)) =  eq \f(6,7) (Ans.)

eq \o((((,cÖkœ(23) F : ( (  eq \b\bc\{(– \f(5,4)) ( ( –  eq \b\bc\{(\f(1,4)) Ges F(x) =  eq \f(x ( 3,4x + 5) I P(x) = 18x3 + 15x2 ( x ( b
(mgwš^Z Aa¨vq 1 I 2

[nwj µm D”P evwjKv we`¨vjq, XvKv ( cÖkœ bs 1]
K.
(2x + 1), P(x) Gi GKwU Drcv`K n‡j b Gi gvb wbY©q Ki|
2
L.
F(x) GK GK Ges AbUz dvskb wKbv wba©viY Ki|
4
M.
 eq \f(x,P(x)) †K AvswkK fMœvs‡k cÖKvk Ki|
4
23 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, P(x) = 18x3 + 15x2 ( x ( b


†h‡nZz (2x + 1), P(x)  Gi GKwU Drcv`K|

myZivs, P eq \b(( \f(1,2)) = 0


ev,
18 eq \b(( \f(1,2))3 + 15 eq \b(( \f(1,2))2 (  eq \b(( \f(1,2)) ( b = 0


ev,
(  eq \f(18,8) +  eq \f(15,4) +  eq \f(1,2) ( b = 0


ev,
 eq \f((18 + 30 + 4,8) = b


ev,
b =  eq \f(16,8)

(
b = 2 (Ans.)
eq \o((,L)
†`Iqv Av‡Q, F(x) =  eq \f(x ( 3,4x + 5)

†h‡Kv‡bv a, b ( †Wvg F Gi Rb¨ F(x) dvskbwU GK-GK n‡e hw` I †Kej hw` F(a) = F(b) n‡j a = b nq|

awi, F(a) = F(b)


ev,
  eq \f(a ( 3,4a + 5) =  eq \f(b ( 3,4b + 5)

ev,
4ab + 5a ( 12b ( 15 = 4ab ( 12a + 5b ( 15


ev,
5a + 12a = 5b + 12b


ev,
17a = 17b 


(
a = b


myZivs, F(x) dvskbwU GK-GK|

Avevi, awi, y = F(x)


(
y =  eq \f(x ( 3,4x + 5)

ev,
4xy + 5y = x ( 3


ev,
4xy ( x = ( 3 ( 5y


ev,
x(4y ( 1) = ( 3 ( 5y


ev,
x =  eq \f(3 + 5y,1 ( 4y) ( ( n‡e hw` I †Kej hw` 1 – 4y ( 0 

ev, 
y (  eq \f(1,4) nq

(
F(x) Gi †iÄ = ( –  eq \b\bc\{(\f(1,4)) = †Kv‡Wv‡gb

( dvskbwU AbUz

myZivs F(x) dvskbwU GK-GK Ges mvwe©K|
eq \o((,M)
ÔKÕ n‡Z cvB, b = 2 Ges (2x + 1), P(x) Gi GKwU Drcv`K|

GLb, P(x) = 18x3 + 15x2 ( x ( 2




= 18x3 + 9x2 + 6x2 + 3x ( 4x ( 2




= 9x2 (2x + 1) + 3x (2x + 1) ( 2 (2x + 1)




= (2x + 1) (9x2 + 3x ( 2)




= (2x + 1) (9x2 + 6x (3x ( 2)




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




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


GLb,  eq \f(x,p(x))  =  eq \f(x,(2x + 1) (3x + 2) (3x ( 1))

awi,  eq \f(x,(2x + 1) (3x + 2) (3x ( 1)) =  eq \f(A,2x + 1) +  eq \f(B,3x + 2) +  eq \f(C,3x ( 1) ... ... (i)


(i) bs mgxKiY‡Ki Dfq cÿ‡K (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)


GLb, (ii) bs G x = (  eq \f(1,2) ewm‡q cvB,


(  eq \f(1,2) = A eq \b\bc\{(3 \b(( \f(1,2)) + 2)  eq \b\bc\{(3 \b(( \f(1,2)) ( 1) + B.0 + C.0


ev,
(  eq \f(1,2) = A  eq \b(( \f(3,2) + 2)  eq \b(( \f(3,2) ( 1)

ev,
(  eq \f(1,2) = A.  eq \b(\f(1,2))  eq \b(( \f(5,2))

(
A =  eq \f(2,5)

Avevi, (ii) bs x = (  eq \f(2,3) ewm‡q cvB,


(  eq \f(2,3) = A.0 + B eq \b\bc\{(2 \b(( \f(2,3)) + 1)  eq \b\bc\{(3 \b(( \f(2,3)) ( 1) + C.0


ev,
(  eq \f(2,3) = B .  eq \b(( \f(4,3) + 1) ((2 ( 1)


ev,
(  eq \f(2,3) = B eq \b(( \f(1,3)) ((3)


(
B = (  eq \f(2,3)

Ges (ii) bs G x =  eq \f(1,3) ewm‡q cvB,


 eq \f(1,3) = A.0 + B.0 + C  eq \b(2. \f(1,3) + 1)  eq \b(3 . \f(1,3) + 2)

ev,
 eq \f(1,3) = C eq \b(\f(2,3) + 1) (3)


(
C =  eq \f(1,15)

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

 eq \f(x,P(x)) =  eq \f(\f(2,5),2x + 1) +  eq \f(( \f(2,3),3x + 2) +  eq \f(\f(1,15),3x ( 1) (Ans.) 

eq \o((((,cÖkœ(24) ƒ(x) =  eq \f(4x ( 9,x ( 2) , x  2, g(x) =  eq \r(3 ( 2x) 
p(x) = x3 + 5x2 + 6x + 8
(mgwš^Z Aa¨vq 1 I 2

[Meb©‡g›U j¨ve‡iUwi nvB ¯‹zj, XvKv ( cÖkœ bs 1]
K.
g(x) Gi †Wv‡gb wbY©q Ki|
2
L.
p(x) †K x ( a Ge x ( b Øviv fvM Ki‡j GKB fvM‡kl _v‡K †hLv‡b a  b, Z‡e †`LvI †h, a2 + b2 + ab + 5a + 5b + 6 = 0
4
M.
4ƒ(1(x) = x n‡j x Gi gvb wbY©q Ki|
4
24 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,

g(x) =  eq \r(3 ( 2x)

g(x) =  eq \r(3 ( 2x) ( ( hw` Ges †Kej hw`

3 ( 2x ( 0


ev, 3 ( 2x


ev,  eq \f(3,2) ( x


A_©vr, x (  eq \f(3,2)

myZivs, †Wvg g =  eq \b\bc\{(x ( ( : x ( \f(3,2)) (Ans.)

eq \o((,L)
cvV¨eB‡qi Abykxjbx-2 Gi D`vniY-9 `ªóe¨| c„ôv-44
eq \o((,M)
awi, y = ƒ(x) =  eq \f(4x ( 9,x ( 2) , x ( 2


ev,
y =  eq \f(4x ( 9,x ( 2) 

ev,
xy ( 2y = 4x ( 9 


ev,
xy ( 4x = 2y ( 9


ev,
x(y(4) = 2y ( 9


ev,
x =  eq \f(2y ( 9,y(4)   


ev,
ƒ(1(y) =  eq \f(2y ( 9,y ( 4)    [(  y = ƒ(x) ( ƒ(1(y) = x]


(
ƒ(1(x) =  eq \f(2x ( 9,x ( 4) 

†`Iqv Av‡Q, 4ƒ(1(x) = x


ev,
4 eq \b(\f(2x ( 9,x ( 4)) = x   

ev,
8x ( 36 = x2 ( 4x


ev,
x2 ( 4x ( 8x + 36 = 0


ev,
x2 ( 12x + 36 = 0


ev,
x2 ( 2.x.6 + (6)2 = 0


ev,
(x ( 6)2 = 0


ev,
x ( 6 = 0 


(
x = 6 (Ans.) 

eq \o((((,cÖkœ(25) p(x) = eq \f(x3,x3 ( 25x) , g(x) =  eq \f(x + 2, x − 1) Ges f(x) = eq \r(2 ( 4x) wZbwU dvskb|
(mgwš^Z Aa¨vq 1 I 2

[Av`gRx K¨v›Ub‡g›U cvewjK ¯‹zj, XvKv ( cÖkœ bs 1]
K.
f(x) Gi †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
25 bs cÖ‡kœi mgvavb 
eq \o((,K)
†`Iqv Av‡Q, f(x) = eq \r(2 ( 4x)

f(x) ( ( n‡e hw` Ges †Kej hw` 2 − 4x ( 0 nq| 


ev, ( 4x ( −2  


ev, 4x ( 2 ( x ( eq \f(1,2) 

( †Wv‡gb f = {x ( ( : x ( eq \f(1,2)} (Ans.)
eq \o((,L)
†`Iqv Av‡Q, g(x) =  eq \f(x + 2, x − 1)

awi, g−1(x) = a


ev, x = g(a)


ev, x =  eq \f(a + 2, a − 1)

ev, ax − x = a + 2


ev, ax − a = x + 2


ev, a (x − 1) = x + 2


ev, a =  eq \f(x + 2, x − 1)  = g(x)


 ( g−1(x) = g(x) (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, p(x) = eq \f(x3,x3 ( 25x)

ev, p(x) = eq \f(x2,x2 ( 25) = eq \f(x2 ( 25 + 25,x2 ( 25) 


=  eq \f(x2 – 25,x2 – 25) +  eq \f(25,x2 – 25) 


= 1 + eq \f(25,(x + 5)(x ( 5))

awi, eq \f(25,(x + 5)(x ( 5)) ( eq \f(A,(x + 5)) + eq \f(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 = (  eq \f(5,2)

Avevi, (ii) G x = 5 ewm‡q cvB,

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


ev, 25 = 10B 


(  B =  eq \f(5,2) 

A I B Gi gvb (i) G ewm‡q cvB,

eq \f(25,(x + 5)(x ( 5)) = eq \f((\f(5,2),x + 5) + eq \f(\f(5,2),x ( 5)

( g(x) =  eq \f(x2,x2 – 25) = 1 ( eq \f(5,2(x + 5)) + eq \f(5,2(x ( 5)) hv AvswkK fMœvs‡k cÖKvwkZ iƒc|
eq \o((((,cÖkœ(26) F(x) =  eq \f(2x ( 3,3x + 2) , x ( (  eq \f(2,3) Ges P =  eq \f(x3,x2 ( 9)

(mgwš^Z Aa¨vq 1 I 2
[knx` exi DËg †jt Av‡bvqvi Mvjm© K‡jR, XvKv ( cÖkœ bs 1]
K.
(a ( b)3 + (b ( c)3 + (c ( a)3 †K Drcv`‡K we‡kølY Ki|
2
L.
F(1((3) wbY©q Ki|
4
M.
P †K AvswkK fMœvs‡k cÖKvk Ki|
4
26 bs cÖ‡kœi mgvavb 
eq \o((,K)
cvV¨eB‡qi Aa¨vq-2 Gi D`vniY-18 `ªóe¨| c„ôv-52
eq \o((,L)
m„Rbkxj 4(L) bs mgvavb `ªóe¨|
eq \o((,M)
†`Iqv Av‡Q, P =  eq \f(x3,x2 ( 9) =  eq \f(x(x2 ( 9) + 9x,(x2 ( 9))



= x +  eq \f(9x,(x + 3)(x ( 3))

awi,  eq \f(9x,(x + 3) (x ( 3)) (  eq \f(A,x + 3) +  eq \f(B,x ( 3) ... ... (i)


(i) Gi Dfqcÿ‡K (x + 3) (x – 3) Øviv ¸Y K‡i cvB,

9x ( A(x – 3) + B(x + 3)  ... ... ... (ii)


(ii) G x = 3 ewm‡q cvB, 


27 = B ( 6


( 
B =  eq \f(27,6) 


( 
B =  eq \f(9,2)

Avevi, (ii) bs G x = ( 3 ewm‡q cvB,


(6A = (27


(
A =  eq \f(27,6)

( 
A =  eq \f(9,2)

A I B Gi gvb (i) bs G ewm‡q cvB, 


 eq \f(9x,(x + 3) (x ( 3)) =  eq \f(9,2(x + 3)) +  eq \f(9,2(x ( 3))

(
P =   eq \f(x3,x2 (9)  = x +  eq \f(9,2(x + 3)) +  eq \f(9,2(x ( 3)) (Ans.)

eq \o((((,cÖkœ(27) ƒ :  ( ( Ges g : ( (  eq \b\bc\{(( \f(5,2)) ( ( dvskb `yBwU h_vµ‡g ƒ(x) =  eq \f(2x + 5,3) Ges g(x) =  eq \f(4x + 3,2x + 5) Øviv msÁvwqZ Ges 
P(a) = a3 ( a2 ( 10a ( 8
(mgwš^Z Aa¨vq 1 I 2


[gvBj‡÷vb K‡jR, XvKv  ( cÖkœ bs 1]
K.
ƒ(x) dvskbwUi †Wv‡gb wbY©q Ki|
2
L.
†`LvI †h, g(x) dvskbwU GK-GK n‡jI mvwe©K bq|
4
M.
 eq \f(2a + 3,P(a)) †K AvswkK fMœvs‡k cÖKvk Ki|
4
27 bs cÖ‡kœi mgvavb 
eq \o((,K)
†`Iqv Av‡Q, ƒ(x) =  eq \f(2x + 5,3)

†h‡nZz dvskbwU x Gi mKj ev¯Íe gv‡bi Rb¨ msÁvwqZ, ZvB dvskbwUi †Wv‡gb = (
eq \o((,L)
†`Iqv Av‡Q, g : ( (  eq \b\bc\{(( \f(5,2)) ( ( Ges g(x) =  eq \f(4x + 3,2x + 5)

†h‡Kv‡bv x1, x2 ( †Wvg g Gi Rb¨ g(x) GK-GK n‡e hw` I †Kej hw` g(x1) = g(x2) n‡j x1 = x2 nq|

awi, g(x1) = g(x2)


ev,  eq \f(4x1 + 3,2x1 + 5) =  eq \f(4x2 + 3,2x2 + 5)

ev, 8x1x2 + 6x2 + 20x1 + 15 = 8x1x2 + 6x1 + 20x2 + 15


ev, 20x1 ( 6x1 = 20x2 ( 6x2

ev, 14x1 = 14x2   ( x1 = x2

( g dvskbwU GK-GK| (†`Lv‡bv n‡jv)

awi, y = g(x) =  eq \f(4x + 3,2x + 5)

ev, 2xy + 5y = 4x + 3


ev, 2xy ( 4x = 3 ( 5y


ev, x =  eq \f(3 ( 5y,2y ( 4) ( ( n‡e hw` I †Kej hw`

2y ( 4 ( 0 ev, y ( 2 nq|

( g(x) Gi †iÄ = ( ( {2} ( †Kv‡Wv‡gb|

( g(x) dvskbwU mvwe©K bq| (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q, p(a) = a3 ( a2 ( 10a ( 8


a = –1 n‡j p(–1) = (– 1)3 – (– 1)2 – 10(– 1) – 8



= – 1 – 1 + 10 – 8



= 0 

AZGe (a + 1), p(a) Gi GKwU Drcv`K|

( p(a) = a3 ( a2 ( 10a ( 8



= a3 + a2 ( 2a2 ( 2a ( 8a ( 8



= a2(a + 1) ( 2a(a + 1) ( 8(a + 1)



= (a + 1) (a2 – 2a – 8)



= (a + 1) (a2 ( 4a + 2a ( 8)



= (a + 1) {a(a ( 4) + 2(a ( 4)}



= (a + 1) (a + 2) (a ( 4)


(  eq \f(2a + 3,P(a)) =  eq \f(2a + 3,(a + 1) (a + 2) (a ( 4))

awi,  eq \f(2a + 3,(a + 1) (a + 2) (a ( 4)) (  eq \f(A,a + 1) +  eq \f(B,a + 2) +  eq \f(C,a ( 4) ... ... (i)


(i) bs Gi Dfqcÿ‡K (a + 1) (a + 2) (a ( 4) Øviv ¸Y K‡i cvB,

2a + 3 ( A(a + 2) (a ( 4) + B(a + 1) (a ( 4) 
+ C(a + 1) (a + 2) ... ... ... (ii)


GLb, (ii) Gi Dfqc‡ÿ a = ( 1 ewm‡q cvB,

( 2 + 3 = A(( 1 + 2) (( 1 ( 4) + 0 + 0


ev, 1 = ( 5A,  

( A = (  eq \f(1,5) 

Avevi, (ii) Gi Dfqc‡ÿ a = ( 2 ewm‡q,

( 4 + 3 = 0 + B(( 2 + 1) (( 2 ( 4) + 0


ev, ( 1 = B(( 1) (( 6)   

( B = (  eq \f(1,6) 

Avevi, (ii) Gi Dfqc‡ÿ a = 4 ewm‡q cvB,

8 + 3 = 0 + 0 + C(4 + 1) (4 + 2)


ev, 11 = 30C  ( C =  eq \f(11,30)

myZivs (i) bs n‡Z cvB,

 eq \f(2a + 3,(a + 1) (a + 2) (a ( 4)) = (  eq \f(1,5(a + 1)) (  eq \f(1,6(a + 2)) +  eq \f(11,30(a ( 4)) (Ans.)
eq \o((((,cÖkœ(28) f(x) =  eq \r(2x ( 1) Ges g(x) =  eq \f(x2,x2 ( 16) 
(mgwš^Z Aa¨vq 1 I 2



[Gm I Gm nvig¨vb †gBbvi K‡jR, XvKv ( cÖkœ bs 1]  
K.
A = {x: x(( Ges x2 – 9x + 20 = 0} †mU‡K ZvwjKv c×wZ‡Z cÖKvk Ki|
2
L.
f(1(– 2) wbY©q Ki|
4
M.
g(x) †K AvswkK fMœvs‡k cÖKvk Ki|
4
28 bs cÖ‡kœi mgvavb
eq \o((,K)
 †`Iqv Av‡Q A = {x: x(( Ges x2 – 9x + 20 = 0}


GLb, x2 – 9x + 20 = 0


ev, x2 – 5x – 4x + 20 = 0
 
ev, x(x – 5) – 4(x – 5) = 0

ev, (x – 5) (x – 4) = 0

nq,  x – 5 = 0

ev, x = 5

A_ev, x – 4 = 0


ev, x = 4


( A = {4, 5} (Ans.)
eq \o((,L)
awi, y = f(x) =  eq \r(2x – 1)

ev, 
y2 =  2x – 1 [eM© K‡i] 
ev, 
2x = 1 + y2      

ev, 
x =  eq \f(1 + y2,2) 


( 
f–1(y) =  eq \f(1 + y2,2) [( y = f(x), ( f– 1(y) = x]


( 
f–1(x) =  eq \f(1 + x2,2)

( 
f–1(– 2) =  eq \f(1 + (–2)2,2) =  eq \f(1 + 4,2) =  eq \f(5,2) (Ans.)
eq \o((,M) 
m„Rbkxj 5(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(29) P(x) = x3 + x2 ( 12x Ges f(x) = x2 + 6x + 9



[†m›U †hv‡md D”P gva¨wgK we`¨vjq, XvKv  ( cÖkœ bs 1]  
K.
f(x) †K (x + 2) 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 Z‡e cÖgvY Ki †h, a2 + ab + b2 + a + b = 12
4
M.
 eq \f(f(x),P(x)) †K AvswkK fMœvs‡k cÖKvk Ki|
4
29 bs cÖ‡kœi mgvavb 
eq \o((,K)
†`Iqv Av‡Q, 


f(x) = x2 + 6x + 9


GLb, f(x) †K (x + 2) Øviv fvM Ki‡j fvM‡kl n‡e f((2)

(
f((2) = ((2)2 + 6((2) + 9



= 4 ( 12 + 9



= 1 (Ans.)

eq \o((,L)
†`Iqv Av‡Q, P(x) = x3 + x2 ( 12x


P(x) †K (x ( a) Ges (x ( b) Øviv fvM Ki‡j fvM‡kl n‡e h_vµ‡g P(a) Ges P(b)


cÖkœvbymv‡i, P(a) = P(b)


ev,
a3 + a2 ( 12a = b3 + b2 ( 12b


ev,
a3 ( b3 + a2 ( b2 ( 12a + 12b = 0


ev,
(a ( b) (a2 + ab + b2) + (a + b) (a ( b) ( 12 (a ( b) = 0


ev,
(a ( b) (a2 + ab + b2 + a + b ( 12) = 0

ev,
a2 + ab + b2 + a + b ( 12 = 0

[†h‡nZz a ( b †m‡nZz a ( b ( 0]


(
a2 + ab + b2 + a + b = 12 (cÖgvwYZ)
eq \o((,M)
 eq \f(f(x),p(x)) =  eq \f(x2 + 6x + 9,x3 + x2 ( 12x)


=  eq \f(x2 + 2.x.3 + 32,x(x2 + x( 12))


=  eq \f((x + 3)2,x(x2 + 4x ( 3x ( 12))


=  eq \f((x + 3)2,x{x (x + 4) ( 3(x + 4)})


=  eq \f((x + 3)2,x(x + 4) (x ( 3))

awi,  eq \f((x + 3)2,x(x + 4) (x ( 3)) (  eq \f(A,x) +  eq \f(B,x + 4) +  eq \f(C,x ( 3) ..... (i)


(i) Gi Dfqcÿ‡K x(x + 4) (x ( 3) Øviv ¸Y K‡i cvB,

(x + 3)2 = A(x + 4) (x ( 3) + B x(x ( 3) + C x(x + 4) ... (ii)


hv x Gi mKj gv‡bi Rb¨ mZ¨|

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

(0 + 3)2 = A(0 + 4) (0 ( 3) + 0 + 0 


ev,
9 = ( 12A


ev,
A = (  eq \f(9,12)

(
A = (  eq \f(3,4)

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

(3 + 3)2 = 0 + 0 + C. 3. (3 + 4)


ev,
62 = C. 3.7


ev,
C =  eq \f(36,21)

(
C =  eq \f(12,7)

(ii) bs Gi Dfqc‡ÿ x = ( 4 ewm‡q,


((4 + 3)2 = 0 + B((4) ((4 ( 3) + 0


ev,
((1)2 = B((4) ((7)


ev,
1 = 28 B


(
B =  eq \f(1,28)

A, B, C Gi gvb (i) bs G ewm‡q cvB,


 eq \f((x + 3)2,x(x + 4) (x ( 3)) ( (  eq \f(\f(3,4),x) +  eq \f(\f(1,28),x + 4) +  eq \f(\f(12,7),x ( 3)



( (  eq \f(3,4x) +  eq \f(1,28(x + 4)) +  eq \f(12,7(x ( 3))

hv AvswkK fMœvs‡k cÖKvwkZ iƒc|
eq \o((((,cÖkœ(30) ƒ(x) =  eq \f(x ( 3,2x + 1), p(x) = x4 + x2 ( 2 
(mgwš^Z Aa¨vq 1 I 2

[mwdDwÏb miKvi GKv‡Wgx GÛ K‡jR, MvRxcyi ( cÖkœ bs 1]
K.
p(x) †K Drcv`‡K we‡kølY Ki|
2
L.
†`LvI †h, ƒ(x) GK-GK Ges mvwe©K dvskb|
4
M.
 eq \f(x2,p(x)) †K AvswkK fMœvs‡k cÖKvk Ki|
4
30 bs cÖ‡kœi mgvavb
eq \o((,K)
p(x) = x4 + x2 ( 2



= x4 + 2x2 ( x2 ( 2



= x2(x2 + 2) ( 1(x2 + 2)



= (x2 ( 1) (x2 + 2)



= (x + 1) (x ( 1) (x2 + 2) (Ans.)
eq \o((,L)
†`Iqv Av‡Q, ƒ(x) =  eq \f(x − 3,2x + 1)

ƒ(x) ((n‡e hw` I †Kej hw` 2x + 1 ( 0 ev, x ( (  eq \f(1,2) nq|

( †Wvg, ƒ = (( eq \b\bc\{(( \f(1,2))

ƒ(x) GK-GK n‡e hw` I †Kej hw` †h‡Kv‡bv a, b ( †Wvg ƒ Gi Rb¨ ƒ(a) = ƒ(b) n‡j a = b nq|

awi, ƒ(a) = ƒ(b)


ev,  eq \f(a ( 3,2a + 1) =  eq \f(b ( 3,2b + 1)

ev, 2ab − 6b + a − 3 = 2ab − 6a + b − 3


ev, a + 6a = b + 6b


ev, 7a = 7b  ( a = b


AZGe, ƒ(x) dvskbwU GK-GK| 

awi,  y = ƒ(x) =  eq \f(x − 3,2x + 1)

ev, 
2xy + y = x − 3


ev, 
y + 3 = x ( 2xy


ev,
y + 3 = x(1 ( 2y)


(  x =  eq \f(y + 3,1 − 2y) ( ( 


GLb, ƒ eq \b(\f(y + 3,1 – 2y)) =  eq \f(\f(y + 3,1 – 2y) – 3, 2.\f(y + 3,1 – 2y) + 1) 


=  eq \f(\f(y + 3 – 3 + 6y,1 – 2y) ,\f(2y + 6 + 1 – 2y,1 – 2y)) 


=  eq \f(7y,1 – 2y) ´ \f(1 – 2y,7) 


 = y


( ƒ(x) dvskbwU mwVK|

myZivs, ƒ(x) dvskbwU GK-GK Ges mvwe©K| (†`Lv‡bv n‡jv)
eq \o((,M)
 eq \f(x2, x4 + x2 – 2) =  eq \f(x2, x4 + 2x2 – x2 –2) 


=  eq \f(x2 ,x2 (x2 + 2) –1 (x2 + 2)) 


=  eq \f(x2, (x2 –1) (x2 + 2)) 


=  eq \f(x2, (x+1) (x –1) (x2 + 2)) 

awi,  eq \f(x2, (x+1) (x –1) (x2 + 2))  (  eq \f(A,x + 1)  +   eq \f(B,x –1)  +  eq \f(Cx + D, x2 + 2)  ......(i)

(i) Gi Dfq cÿ‡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 =   eq \f(1,6) 

(ii)-G x = – 1 ewm‡q cvB, 


1 = A (–1 –1) (1 + 2)


ev,  – 6A = 1


( A = –   eq \f(1,6) 

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

A + B + C = 0


ev, C = ( A ( B = (  eq \b(\f(( 1,6)) (  eq \f(1,6)

( C = 0


Ges – A + B + D = 1  

ev,  eq \f(1,6)  +  eq \f(1,6)  + D = 1


ev,  D = 1 –  eq \f(2,6)

ev,  D =   eq \f(4,6) 

( D =   eq \f(2,3) 

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

 eq \f(x2 ,(x +1) (x –1) (x2 + 2))  ( eq \f(\f((1,6),x + 1) + eq \f(\f(1,6),x ( 1) +  eq \f(0.x + \f(2,3), x2 + 2) 
    = –  eq \f(1,6 (x +1))  +  eq \f(1,6 (x –1))  +  eq \f(2, 3(x2 + 2)) 

hv wb‡Y©q AvswkK fMœvsk|
eq \o((((,cÖkœ(31) F(x) =  eq \r(1 ( 2x) Ges Q(x) =  eq \f(x2,x2 ( 16) 

(mgwš^Z Aa¨vq 1 I 2

[Rq‡`ecyi miKvwi evwjKv D”P we`¨vjq, MvRxcyi ( cÖkœ bs 1]
K.
F(x) Gi †Wv‡gb wbY©q Ki|
2
L.
F(1(x) GK-GK dvskb wKbv wba©viY Ki|
4
M.
Q(x) †K AvswkK fMœvs‡k cÖKvk Ki|
4
31 bs cÖ‡kœi mgvavb

m„Rbkxj 5 bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(32) P(x) = ( x2 + 15x + 10x3 + 9


Q(x) = x3 + 4 + x2 + 4x


R(x) = x2 ( 4x ( 7

[gqgbwmsn wRjv ¯‹zj, gqgbwmsn ( cÖkœ bs 1]
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‡kølY Ki|
4
M.
 eq \f(R(x),Q(x)) †K AvswkK fMœvs‡k cÖKvk Ki|
4
32 bs cÖ‡kœi mgvavb
eq \o((,K)
P(x) = ( x2 + 15x + 10x3 + 9

Av`k©iƒ‡c, P(x) = 10x3 ( x2 + 15x + 9


GLv‡b, x Gi m‡e©v”P NvZ 3


(
gyL¨c` = 10x3

(
gyL¨ mnM = 10 (Ans.)
eq \o((,L)
†`Iqv Av‡Q, P(x) = ( x2 + 15x + 10x3 + 9




= 10x3 ( x2 + 15x + 9


GLb, x = (  eq \f(1,2)  n‡j,


P eq \b(( \f(1,2))  = 10 eq \b(( \f(1,2))3  (  eq \b(( \f(1,2))2  + 15 eq \b(( \f(1,2))  + 9




= (  eq \f(10,8) (  eq \f(1,4)  (  eq \f(15,2) + 9




=  eq \f(( 10 ( 2 ( 60 + 72,8) 



= 0


( x (  eq \b(( \f(1,2))  ev, (2x + 1), P(x) Gi GKwU Drcv`K|

GLb, P(x) = 10x3 ( x2 + 15x + 9



= 10x3 + 5x2 ( 6x2 ( 3x + 18x + 9



= 5x2(2x + 1) ( 3x(2x + 1) + 9(2x + 1)



= (2x + 1) (5x2 ( 3x + 9) (Ans.) 
eq \o((,M)
†`Iqv Av‡Q, Q(x) = x3 + x2 + 4x +4 


= x2 (x + 1) + 4(x + 1) 


= (x + 1)( x2 + 4)
(  eq \f(R(x), Q(x))  =  eq \f(x2 ( 4x ( 7,(x + 1) (x2 + 4)) 
 awi,  eq \f(x2 ( 4x ( 7,(x + 1) (x2 + 4))  (  eq \f(A,x + 1)  +  eq \f(Bx + C,x2 + 4) .......... (i)


(i) Gi Dfq cÿ‡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 = –  eq \f(2,5) 

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

 A + B = 1 

ev, –  eq \f(2,5)  + B = 1 


( B =  eq \f(7,5) 

Ges B + C = ( 4  


ev, C = ( 4 (  eq \f(7,5)  

( C = (  eq \f(27,5) 

(i) bs G A, B, C Gi gvb ewm‡q cvB,

 eq \f(x2 ( 4x ( 7,(x + 1) (x2 + 4)) =  eq \f(–2,5(x + 1)) +  eq \f(x (  eq \f(27,5) ,x2 + 4) 
 =  eq \f(–2,5(x + 1)) +  eq \f(7x ( 27,5(x2 + 4)) 

hv wb‡Y©q AvswkK fMœvsk|
eq \o((((,cÖkœ(33) F(a, b, c) = (a + b + c) (ab + bc + ca) ( abc GKwU eûc`x Ges Q(x) =  eq \f(x3 + 2x2 + 1,x2 + 2x ( 3)

[K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, †gv‡gbkvnx  ( cÖkœ bs 1]  
K.
†`LvI †h, F(a, b, c) GKwU Pµ µwgK 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
33 bs cÖ‡kœi mgvavb 
eq \o((,K)
†`Iqv Av‡Q, F(a, b, c) = (a + b + c) (ab + bc + ca) ( abc


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




= (a + b + c) (ab + bc + ca) ( abc

†h‡nZz ivwkwU‡Z cÖ_g Pj‡Ki ¯’‡j wØZxq PjK, wØZxq Pj‡Ki ¯’‡j Z…Zxq PjK Ges Z…Zxq Pj‡Ki ¯’‡j cÖ_g PjK emv‡j ivwkwUi †Kvb cwieZ©b nq bv| F(a, b, c) ivwkwU PµµwgK| (†`Lv‡bv n‡jv)

Avevi, ivwkwUi cÖ_g Ask ¸Y Ki‡j,

(a + b + c) (ab + bc + ca) = (a2b + abc + a2c + ab2 + b2c 

+ abc + abc + bc2 + ac2)


cÖwZwU ivwk 3 gvÎvi Ges Aewkó c` abc I 3 gvÎvi| 

( F(a, b, c) ivwkwU 3 gvÎvi mggvwÎK eûc`x| 
(†`Lv‡bv n‡jv)
eq \o((,L)
†`Iqv Av‡Q, F(a, b, c) = 0

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


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


evgcÿ = (a + b + c)3

= (a + b + c)3 – 3abc + 3abc


= (a + b + c)3 – 3(a + b + c) (ab + bc + ca) + 3abc     

[( abc = (a + b + c) (ab + bc + ca) ]


= (a + b + c){(a + b + c)2 – 3(ab + bc + ca)} + 3abc


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

– 3ab – 3bc – 3ca) + 3abc


= (a + b + c) (a2 + b2 + c2 – ab – bc – ca) + 3abc


= a3 + b3 + c3 – 3abc + 3abc   

[( (a + b + c)(a2 + b2 + c2 – ab – bc – ca) 

= a3 + b3 + c3 – 3abc] 

= a3 + b3 + c3



= Wvbcÿ 

( (a + b + c)3 = a3 + b3 + c3   (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q, Q(x) =   eq \f(x3 + 2x2 + 1,x2 + 2x – 3) 


GLb,  eq \f(x3 + 2x2 + 1,x2 + 2x – 3) =  eq \f(x(x2 + 2x – 3) + 3x + 1,x2 + 2x – 3) 



= x +  eq \f(3x + 1,x2 + 2x ( 3)


= x +  eq \f(3x + 1,(x – 1)(x + 3)) 


( 
 eq \f(3x + 1,(x – 1)(x + 3)) GKwU cÖK…Z fMœvsk| 

awi,  eq \f(3x + 1,(x – 1)(x + 3)) (  eq \f(A,x – 1) + \f(B,x + 3).................(i) 


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

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


(ii) bs Gi Dfqc‡ÿ x = 1 ewm‡q cvB, 

3.1 + 1 = A(1 + 3) + B(1 – 1) 


ev, 
4 = 4A  

( 
A = 1


Avevi, (ii) bs Gi Dfqc‡ÿ 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,

 eq \f(3x + 1,(x – 1)(x + 3)) =  eq \f(1,x – 1) + \f(2,x + 3) 


( 
Q(x)  = x +  eq \f(1,x – 1) + \f(2,x + 3);  hv wb‡Y©q AvswkK fMœvsk|
eq \o((((,cÖkœ(34) g : R\ eq \b\bc\{(( \f(1,2)) ( R dvskbwU g(x) =  eq \f(x ( 3,2x + 1) Øviv msÁvwqZ Ges p(a) =  eq \f(a2,(3a + 1) (a + 2)2) 
(mgwš^Z Aa¨vq 1 I 2

[†kicyi miKvwi evwjKv D”P we`¨vjq, †kicyi ( cÖkœ bs 1]
K.
†`LvI †h, S = {3n : n = 0 A_ev, n ( (} †mUwU ( Gi mgZzj|
2
L.
†`LvI †h, g dvskbwU GK-GK wKš‘ mvwe©K bq|
4
M.
p(a) †K AvswkK fMœvs‡k cÖKvk Ki|
4
34 bs cÖ‡kœi mgvavb
eq \o((,K)
GLv‡b, S = {3n : n = 0 A_ev n ( (}

n = 0 n‡j 3n = 30 = 1


Avgiv Rvwb, ( = { 1, 2, 3, .... }


Zvn‡j, ZvwjKv c×wZ‡Z S †K †jLv hvq,

S = {1, 3, 32,............., 3n – 1,...........}


GLb S I ( Gi g‡a¨ GKwU GK-GK wgj wb‡æ cÖ`wk©Z n‡jv :


myZivs ( I S †mUØq mgZzj| (†`Lv‡bv n‡jv)
eq \o((,L)
†`Iqv Av‡Q, g(x) =  eq \f(x − 3,2x + 1)

g(x) ((n‡e hw` I †Kej hw` 2x + 1 ( 0 ev, x ( (  eq \f(1,2) nq|

( †Wvg, g = (( eq \b\bc\{(( \f(1,2))

g(x) GK-GK n‡e hw` I †Kej hw` †h‡Kv‡bv a, b ( †Wvg g Gi Rb¨ g(a) = g(b) n‡j a = b nq|

awi, g(a) = g(b)


ev,  eq \f(a ( 3,2a + 1) =  eq \f(b ( 3,2b + 1)

ev, 2ab − 6b + a − 3 = 2ab − 6a + b − 3


ev, a + 6a = b + 6b


ev, 7a = 7b  ( a = b


AZGe, g(x) dvskbwU GK-GK|

awi,  y = g(x) =  eq \f(x − 3,2x + 1)

ev, 
2xy + y = x − 3


ev, 
y + 3 = x ( 2xy


ev, y + 3 = x(1 ( 2y)


( 
x =  eq \f(y + 3,1 − 2y) ( ( n‡e hw` I †Kej hw` 1 − 2y ( 0 ev, y (  eq \f(1,2)  nq|

( g(x) Gi †iÄ = ( (  eq \b\bc\{(\f(1,2))   †Kv‡Wv‡gb

( g(x) dvskbwU mvwe©K bq|

( g dvskbwU GK-GK wKš‘ mvwe©K bq| (†`Lv‡bv n‡jv) 
eq \o((,M)
awi, p(a) =  eq \f(a2,(3a + 1) (a + 2)2) (  eq \f(A,3a + 1) +  eq \f(B,a + 2)  +  eq \f(C,(a + 2)2)  ... ... (i)

(i) bs Gi Dfqcÿ‡K (3a + 1) (a + 2)2 Øviv ¸Y K‡i cvB,

a2 ( A(a + 2)2 + B(3a + 1) (a + 2) + C (3a + 1) ... ... (ii)


(ii) bs G a = (  eq \f(1,3)  ewm‡q cvB,

 eq \b(( \f(1,3))2  = A eq \b(( \f(1,3) + 2)2 

ev,
 eq \f(1,9)  = A .  eq \f(25,9) 

(
A =  eq \f(1,25) 

(ii) bs n‡Z a2 I a Gi mnM mgxK…Z K‡i cvB,

A + 3B = 1


ev,
 eq \f(1,25)  + 3B = 1

ev,
3B = 1 (  eq \f(1,25)  =  eq \f(24,25) 

(
B =  eq \f(8,25) 

Ges 4A + 7B + 3C = 0


ev,
 eq \f(4,25)  +  eq \f(56,25)  + 3C = 0

ev,
 eq \f(60,25) + 3C = 0

ev,
3C = (  eq \f(60,25) 

ev,
3C = (  eq \f(12,5) 

(
C = (  eq \f(4,5) 

A, B I C Gi gvb (i) bs G ewm‡q cvB,

P =  eq \f(1,25(3a + 1))  +  eq \f(8,25(a + 2))  (  eq \f(4,5(a + 2)2)  hv wb‡Y©q AvswkK fMœvsk|
eq \o((((,cÖkœ(35) ƒ(y) = y3 Ges g(x) =  eq \f(x3,x2 ( 4)

[dwi`cyi wRjv ¯‹zj, dwi`cyi ( cÖkœ bs 1]
K.
x3 + y3 + z3 ( 3xyz ivwkwU mggvwÎK I PµµwgK wKbv hvPvB Ki|
2
L.
 eq \f(1,ƒ(x)) +  eq \f(1,ƒ(y)) +  eq \f(1,ƒ(z)) = 3(xyz)(1 n‡j †`LvI †h, x = y = z
4
M.
g(x) †K AvswkK fMœvs‡k cÖKvk Ki|
4
35 bs cÖ‡kœi mgvavb
eq \o((,K)
†Kv‡bv eûc`xi cÖ‡Z¨K c‡`i gvÎv GKB n‡j, G‡K mggvwÎK eûc`x ejv nq| x3 + y3 + z3 ( 3xyz ivwkwU x, y, z Pj‡Ki wZb gvÎvi GKwU mggvwÎK eûc`x|

awi, ƒ(x, y, z) = x3 + y3 + z3 ( 3xyz


x Gi ¯’‡j y, y Gi ¯’‡j z Ges z Gi ¯’‡j x ewm‡q cvB,

ƒ(y, z, x) = y3 + z3 + x3 ( 3y.z.x




= x3 + y3 + z3 ( 3xyz


A_©vr ƒ(x, y, z) = ƒ(y, z, x)


myZivs ƒ(x, y, z) GKwU PµµwgK ivwk|
eq \o((,L)
†`Iqv Av‡Q,


ƒ(y) = y3 


(
ƒ(x) = x3 


Ges
ƒ(z) = z3 


GLb,  eq \f(1,ƒ(x)) +  eq \f(1,ƒ(y)) +  eq \f(1,ƒ(z)) = 3(xyz)(1

ev,
 eq \f(1,x3) +  eq \f(1,y3) +  eq \f(1,z3) =  eq \f(3,xyz)

ev,
 eq \b(\f(1,x))3 +  eq \b(\f(1,y))3 +  eq \b(\f(1,z))3 ( 3  eq \f(1,x) .  eq \f(1,y) .  eq \f(1,z) = 0


ev,
 eq \f(1,2)  eq \b(\f(1,x) + \f(1,y) + \f(1,z))  eq \b\bc\{(\b(\f(1,x) ( \f(1,y))2 + \b(\f(1,y) ( \f(1,z))2 + \b(\f(1,z) ( \f(1,x))2) = 0

nq,
 eq \f(1,x) +  eq \f(1,y) +  eq \f(1,z) = 0


A_ev,  eq \b(\f(1,x) ( \f(1,y))2 +  eq \b(\f(1,y) ( \f(1,z))2 +  eq \b(\f(1,z) ( \f(1,x))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  eq \b(\f(1,x) ( \f(1,y))2 = 0


ev,
 eq \f(1,x) (  eq \f(1,y) = 0


ev,
 eq \f(1,x) =  eq \f(1,y) 


(
x = y


Avevi,  eq \b(\f(1,y) ( \f(1,z))2 = 0


ev,
 eq \f(1,y) (  eq \f(1,z) = 0


ev,
 eq \f(1,y) =  eq \f(1,z)

(
y = z


(
x = y = z (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q, 

g(x) =  eq \f(x3,x2 ( 4)  =  eq \f(x(x2 ( 4) + 4x,x2 ( 4) = x +  eq \f(4x,x2 ( 4) 

(
g(x) = x +  eq \f(4x,(x + 2) (x ( 2))  ... ... ... ... (i)


awi,  eq \f(4x,(x + 2) (x ( 2)) (   eq \f(A,x + 2)  +  eq \f(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,

 eq \f(4x,(x + 2) (x ( 2))  =  eq \f(2,x + 2)  +  eq \f(2,x ( 2) 

(
(i) bs n‡Z cvB, g(x) = x +  eq \f(2,x + 2) +  eq \f(2,x ( 2)  (Ans.)

eq \o((((,cÖkœ(36) P = x + 2, Q = x2 + 4, R = x4 + 16 Ges S = x8 ( 256


[Mft j¨ve‡iUix nvB ¯‹zj, ivRkvnx ( cÖkœ bs 2]
K.
P, Q I R Gi mvnv‡h¨ GKwU cÖK…Z g~j` fMœvsk Ges GKwU AcÖK…Z g~j` fMœvsk ˆZwi Ki|
2
L.
 eq \f(1,P) ,  eq \f(2,Q) ,  eq \f(16,R) I  eq \f(512,S) Gi mgwó‡K mijiƒ‡c cÖKvk Ki|
4
M.
 eq \f(P,Q(x ( 1))  †K AvswkK fMœvs‡k cÖKvk Ki|
4
36 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


P = x + 2, Q = x2 + 4, R = x4 + 16


( P, Q I R Gi mvnv‡h¨ GKwU cÖK…Z g~j` fMœvsk


=  eq \f(x2 + 4,(x + 2)(x4 + 16)) 

( P, Q I R Gi mvnv‡h¨ GKwU AcÖK…Z g~j` fMœvsk


=  eq \f(x4 + 16,(x + 2)(x2 + 4)) 
eq \o((,L)
†`Iqv Av‡Q,


P = x + 2, Q = x2 + 4, R = x4 + 16 



Ges S = x8 ( 256


(  eq \f(1,P) +  eq \f(2,Q) +  eq \f(16,R) +  eq \f(512,S) 

=  eq \f(1,x + 2) +  eq \f(2,x2 + 4) +  eq \f(16,x4 + 16) +  eq \f(512,x8 ( 256) 

=  eq \f(1,x + 2) +  eq \f(2,x2 + 4) +  eq \f(16,x4 + 16) +  eq \f(512,(x4 + 16) (x4 ( 16)) 

=  eq \f(1,x + 2) +  eq \f(2,x2 + 4) +  eq \f(16(x4 ( 16) + 512,(x4 + 16) (x4 ( 16)) 

=  eq \f(1,x + 2) +  eq \f(2,x2 + 4) +  eq \f(16(x4 + 16),(x4 + 16)(x4 ( 16)) 

=  eq \f(1,x + 2) +  eq \f(2,x2 + 4) +  eq \f(16,x4 ( 16) 

=  eq \f(1,x + 2) +  eq \f(2,x2 + 4) +  eq \f(16,(x2 + 4) (x2 ( 4)) 

=  eq \f(1,x + 2) +  eq \f(2(x2 ( 4) + 16,(x2 + 4) (x2 ( 4)) 

=  eq \f(1,x + 2) +  eq \f(2(x2 + 4),(x2 + 4)(x2 ( 4)) 

=  eq \f(1,x + 2) +  eq \f(2,x2 ( 4) 

=  eq \f(1,x + 2) +  eq \f(2,(x + 2)(x ( 2)) 

=  eq \f(x ( 2 + 2,(x + 2) (x ( 2)) 

=  eq \f(x,(x + 2) (x ( 2))  (Ans.)

eq \o((,M)
†`Iqv Av‡Q,


P = x + 2, Q = x2 + 4


(  eq \f(P,Q(x ( 1)) =  eq \f(x + 2,(x2 + 4) (x ( 1)) 

awi,  eq \f(x + 2,(x ( 1) (x2 + 4)) (  eq \f(A,x ( 1) +  eq \f(Bx + C,x2 + 4)  ... ... ...(1)


Dfqcÿ‡K (x ( 1) (x2 + 4) Øviv ¸Y K‡i cvB,

(x + 2) ( A(x2 + 4) + (Bx + C) (x ( 1) ... ... ...(2)


(2) G x = 1 ewm‡q cvB,


3 = A ( 5



( A =  eq \f(3,5) 

(2) Gi Dfq c‡ÿ x2 I x Gi mnM mgxK…Z K‡i cvB,


A + B = 0



( B = ( A = (  eq \f( 3,5) 

Ges C ( B = 1


( C = 1 + B = 1 (  eq \f(3,5) =  eq \f(2,5) 

GLb, A, B I C Gi gvb (1) bs G ewm‡q cvB,

 eq \f(x + 2,(x ( 1) (x2 + 4)) (  eq \f(3/5,x ( 1) +  eq \f(\f(( 3,5) x + \f(2,5),x2 + 4) 


=  eq \f(3,5(x ( 1)) (  eq \f(3x ( 2,5(x2 + 4)) 


hv wb‡Y©q AvswkK fMœvsk|
eq \o((((,cÖkœ(37) ƒ :  ( {1} ( ( †hLv‡b ƒ(x) =  eq \f(5x + 4,x + 1) Ges 
g(x) =  eq \f(x,x3 + 4x ( x2 ( 4)
(mgwš^Z Aa¨vq 1 I 2
 
[ivRkvnx K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, ivRkvnx ( cÖkœ bs 1]  
K.
(x + 3)2 + y2 = 25 Aš^qwU dvskb wKbv hvPvB Ki|
2
L.
ƒ(x) dvskbwU mvwe©K wKbv hvPvB Ki|
4
M.
g(x) †K AvswkK fMœvs‡k cÖKvk Ki|
4
37 bs cÖ‡kœi mgvavb
eq \o((,K)
(x + 3)2 + y2 = 25


ev, y2 = 25 ( (x + 3)2 


( y = (  eq \r(25 ( (x + 3)2)

GLv‡b, x Gi GKB gv‡bi Rb¨ y Gi `yBwU wfbœ gvb cvIqv hv‡e|

( x2 + y2 = 25 Aš^qwU dvskb bq| (Ans.)

eq \o((,L) 
awi, y =  eq \f(5x + 4,x + 1)

ev,
yx + y = 5x + 4  

ev, yx ( 5x = 4 – y


( x =  eq \f(4 – y,y ( 5) ( ( n‡e hw` I †Kej hw` y ( 5 ( 0  ev, y ( 5 nq|

( ƒ(x) Gi †iÄ = ( ( {5} ( †Kv‡Wv‡gb

A_©vr  ƒ dvskbwU mvwe©K bq|
eq \o((,M)
†`Iqv Av‡Q, g(x) = eq \f(x,x3 + 4x – x2 – 4) 



= eq \f(x,x3 – x2 + 4x – 4)


= eq \f(x, x2(x – 1) + 4(x – 1))


= eq \f(x, (x – 1)( x2 + 4))

AZ:ci cvV¨eB‡qi Aa¨vq-2Gi D`vniY-28 bs mgvavb `ªóe¨| c„ôv-59
eq \o((((,cÖkœ(38) (i) x, y, z Gi GKwU eûc`x n‡jv 
F(x, y, z) = x3 + y3 + z3 ( 3xyz

(ii)  eq \f(a2,a4 + a2 ( 2) GKwU exRMvwYwZK fMœvsk

[cvebv †Rjv ¯‹zj, cvebv ( cÖkœ bs 1]
K.
F(x, y, z) PµµwgK I cÖwZmg ivwk wKbv Zv KviYmn D‡jøL Ki|
2
L.
F(x, y, z) = 0 Ges x + y + z ( 0 n‡j †`LvI †h, x = y = z
4
M.
(ii) †K AvswkK fMœvs‡k cÖKvk Ki|
4
38 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


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


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




= x3 + y3 + z3 ( 3xyz


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



= x3 + y3 + z3 ( 3xyz


GLv‡b, PµvKv‡i, x = y, y = z, z = x emv‡j ivwkwUi gv‡bi †Kvb cwieZ©b nq bv| myZivs GwU GKwU PµµwgK ivwk|

Avevi, x, y, z Pj‡Ki †h‡Kv‡bv `yBwUi ¯’vb wewbg‡q ivwkwU AcwiewZ©Z _v‡K| myZivs GwU GKwU cÖwZmg ivwk|
eq \o((,L)
†`Iqv Av‡Q,


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


cÖkœg‡Z, F(x, y, z) = 0


ev,
x3 + y3 + z3 ( 3xyz = 0


ev,
 eq \f(1,2) (x + y +z) {(x ( y)2 + (y ( z)2 + (z ( x)2} = 0


ev,
(x ( y)2 + (y ( z)2 + (z ( x)2 = 0  [( x + y + z ( 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|

(
(x ( y)2 = 0


ev,
x ( y = 0


(
x = y 


Ges (y ( z)2 = 0


ev,
y ( z = 0


(
y = z


myZivs x = y = z (†`Lv‡bv n‡jv)
eq \o((,M)
 eq \f(a2, a4 + a2 – 2) =  eq \f(a2, a4 + 2a2 – a2 –2) 



=  eq \f(a2 ,a2 (a2 + 2) –1 (a2 + 2)) 



=  eq \f(a2, (a2 –1) (a2 + 2)) 



=  eq \f(a2, (a+1) (a –1) (a2 + 2)) 

awi,  eq \f(a2, (a+1) (a –1) (a2 + 2))  (  eq \f(A,a + 1)  +   eq \f(B,a –1)  +  eq \f(Ca + D, a2 + 2)  ......(i)


(i) Gi Dfq cÿ‡K (a +1) (a –1) (a2 + 2) Øviv ¸Y K‡i cvB,

a2 ( A (a – 1) (a2 + 2) + B (a +1) (a2 + 2) 

       + (Ca+ D) (a + 1) (a –1).....(ii)


(ii)-G a = 1 ewm‡q cvB, 1 = B (1 + 1) (1 + 2)


ev,
6B = 1

   
(
B =   eq \f(1,6) 

(ii)-G a = – 1 ewm‡q cvB, 



1 = A (–1 –1) (1 + 2)


ev,
 – 6A = 1


(
A = –   eq \f(1,6) 

(ii)-Gi Dfqcÿ n‡Z a3, a2 Gi mnM mgxK…Z K‡i cvB,


A + B + C = 0


ev,
C = ( A ( B = (  eq \b(\f(( 1,6)) (  eq \f(1,6)

(
C = 0


Ges – A + B + D = 1  

ev,  eq \f(1,6)  +  eq \f(1,6)  + D = 1


ev,  D = 1 –  eq \f(2,6)

ev,  D =   eq \f(4,6) 

( D =   eq \f(2,3) 

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

 eq \f(a2 ,(a +1) (a –1) (a2 + 2))  ( eq \f(\f((1,6),a + 1) + eq \f(\f(1,6),a ( 1) +  eq \f(0.a + \f(2,3), a2 + 2) 
   


= –  eq \f(1,6 (a +1))  +  eq \f(1,6 (a –1))  +  eq \f(2, 3(a2 + 2)) 

hv wb‡Y©q AvswkK fMœvsk|
eq \o((((,cÖkœ(39) ƒ(x) =  eq \f(2x + 3,2x ( 1) Ges B(x) = x3 + x ( 4x2 ( 4


(mgwš^Z Aa¨vq 1 I 2

[e¸ov K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, e¸ov ( cÖkœ bs 1]  
K.
ƒ(x) Gi †Wv‡gb wbY©q Ki|
2
L.
ƒ(x) GK-GK dvskb wKbv wba©viY Ki|
4
M.
 eq \f(x,Q(x)) †K AvswkK fMœvs‡k cÖKvk Ki|
4
39 bs cÖ‡kœi mgvavb
eq \o((,K)
ƒ(x) =  eq \f(2x + 3,2x ( 1) ( ( n‡e hw` I †Kej hw` 

Ges 2x ( 1 ( 0 ev, x (  eq \f(1,2) nq|

( †Wvg ƒ =  eq \b\bc\{(x ( ( : x ( )
 (Ans.)

eq \o((,L)
ƒ(x) dvskbwU GK-GK n‡e hw` I †Kej hw` x1,x2 ( †Wvg ƒ Gi Rb¨ f(x1) = f(x2) n‡j x1 = x2 nq|

(
f(x1) = f(x2)


ev,
 eq \f(2x1 + 3,2x1 ( 1)  =  eq \f(2x2 + 3,2x2 ( 1) 

ev,
4x1x2 + 6x2 ( 2x1 ( 3 = 4x1x2 + 6x1 ( 2x2 ( 3

ev,
(2x1 ( 6x1 = (2x2 ( 6x2

ev,
( 8x1 = (8x2

(
x1 = x2

(
ƒ(x) GK-GK dvskb|
eq \o((,M)
 eq \f(x,Q(x))  = eq \f(x, x3 ( 4x2 + x ( 4)  



= eq \f(x, x2 (x ( 4) + 1(x ( 4)) 



= eq \f(x, (x ( 4) (x2 + 1))

awi, eq \f(x, (x ( 4) (x2 + 1))  (  eq \f(A,x ( 4) + eq \f(Bx + C, x2 + 1)  ... ... ... (i)


(i) Gi Dfqc‡ÿ (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‡ÿ x = 4 ewm‡q cvB,

4 = A(42 + 1) + 0   

( A = eq \f(4,17)

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

       A + B = 0 

ev, 
B = ( A  

( 
B = ( eq \f(4,17)

  Ges C ( 4B = 1 ev, C = 1 + 4B = 1 ( eq \f(16,17) 


( C =  eq \f(1,17) 

GLb, A, B I C Gi gvb (i) G ewm‡q cvB,

eq \f(x, (x ( 4) (x2 + 1)) = eq \f(4,17(x ( 4)) + \f(4x,17)eq \f((  + eq \f(1,17), x2 + 1)
 



= eq \f(4,17(x ( 4)) + eq \f(1 ( 4x, 17(x2 + 1)) 


hv wb‡Y©q AvswkK fMœvsk|
eq \o((((,cÖkœ(40) ƒ(x) = x3 + 3x2 + 1 Ges g(x) =  eq \r(2x ( 3)  `ywU exRMwYZxq ivwk|
(mgwš^Z Aa¨vq 1 I 2

[†gv‡gbv Avjx weÁvb ¯‹zj, wmivRMÄ ( cÖkœ bs 1]
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 ( b.
4
M.
g(1((3) Gi gvb wbY©q Ki|
4
40 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, g(x) =  eq \r(2x ( 3) 

kZ©g‡Z, g(x) = 5


ev,
 eq \r(2x ( 3)  = 5


ev,
2x ( 3 = 25 [eM© K‡i]

ev,
2x = 25 + 3


ev,
2x = 28


(
x = 14 (Ans.)
eq \o((,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


†h‡nZz a ( b myZivs a ( b ( 0


( a2 + b2 + ab + 3a + 3b = 0 (cÖgvwYZ)
eq \o((,M)
awi, y = g(x) =  eq \r(2x ( 3) 

ev,
y2 = 2x ( 3


ev,
2x = y2 + 3


ev,
x =  eq \f(y2 + 3,2) 

ev,
g(1(y) =  eq \f(y2 + 3,2)     [( g(x) = y ( x = g(1(y)]


ev,
g(1((3) =  eq \f((( 3)2 + 3,2) 

ev,
g(1(( 3) =  eq \f(9 + 3,2) 

ev,
g(1((3) =  eq \f(12,2) 

(
g(1((3) = 6 (Ans.)

eq \o((((,cÖkœ(41) p(x, y, z) = (xy + yz + zx) (x + y + z) Ges 
q(x) =  eq \f(x4,x2 ( 25) 
[ivg‡`I evRjv miKvwi D”P we`¨vjq, RqcyinvU ( cÖkœ bs 2]
K.
hw` (a ( b)2 + (b ( c)2 = 0 nq, Z‡e †`LvI †h, a = b = c
2
L.
p(x, y, z) = xyz n‡j cÖgvY Ki †h,  eq \f(1,(x + y + z)9) =  eq \f(1,x9) +  eq \f(1,y9) +  eq \f(1,z9) 
4
M.
q(x) †K AvswkK fMœvs‡k cÖKvk Ki|
4
41 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


(a ( b)2 + (b ( c)2 = 0


`yBwU e‡M©i mgwó k~b¨ n‡j, Zviv Avjv`v Avjv`vfv‡e k~b¨ n‡e|

( (a ( b)2 = 0


ev, a ( b = 0


( a = b


Avevi, (b ( c)2 = 0



ev, b ( c = 0



( b = c


( a = b = c  (†`Lv‡bv n‡jv)
eq \o((,L)
†`Iqv Av‡Q, 

P(x, y, z) = xyz


ev, (x + y + z)(xy + yz + zx) = xyz


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

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, eq \f(1,(x + y + z)9) = eq \f(1,(x – z + z)9) = eq \f(1,x9) [( y = – z]


Avevi, eq \f(1,x9) + eq \f(1,y9) + eq \f(1,z9) = eq \f(1,x9) – eq \f(1,z9) + eq \f(1,z9) [( y = – z]




= eq \f(1,x9)

( eq \f(1,(x + y + z)9) = eq \f(1,x9) + eq \f(1,y9) + eq \f(1,z9)
eq \o((,M)
†`Iqv Av‡Q,


q(x) =  eq \f(x4,x2 ( 25) 



=  eq \f(x2(x2 ( 25) + 25x2,x2 ( 25) 



= x2 + 25  eq \f(x2,x2 ( 25) 



= x2 + 25  eq \b\bc\{(\f((x2 ( 25) + 25,x2 ( 25)) 



= x2 + 25 +  eq \f(625,x2 ( 25)

awi,  eq \f(1,x2 ( 25) =  eq \f(1,(x + 5) (x ( 5)) (  eq \f(A,x + 5) +  eq \f(B,x ( 5)  ... ... ... (i)


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


1 ( A(x ( 5) + B(x + 5) ... ... ... (ii)


(ii) bs G x = 5 ewm‡q cvB,


1 = B ( 10



( B =  eq \f(1,10) 

Avevi,


(ii) bs G x = ( 5 ewm‡q cvB,


1 = A(( 5 ( 5) + B (( 5 + 5)



1 = ( A ( 10 + B ( 0



( A = (  eq \f(1,10) 

A I B Gi gvb (i) G ewm‡q cvB,


 eq \f(1,x2 ( 25) =  eq \f(1,10(x ( 5)) (  eq \f(1,10(x + 5)) 

( q(x) Gi AvswkK fMœvsk,


 eq \f(x4,x2 ( 25) = x2 + 25 + 625  eq \b\bc\{(\f(1,10(x ( 5)) ( \f(1,10(x + 5))) 


= x2 + 25 +  eq \f(125,2(x ( 5)) (  eq \f(125,2(x + 5)) (Ans.)
eq \o((((,cÖkœ(42) (a) ƒ : y (  eq \f(2y ( 1,2y + 3)   (b)  eq \f(1,p(p2 + 1)2)
(mgwš^Z Aa¨vq 1 I 2

[w`bvRcyi wRjv ¯‹zj, w`bvRcyi ( cÖkœ bs 1]
K.
†`LvI †h, B\(B\B) = B
2
L.
(a) Gi Av‡jv‡K y Gi gvb wbY©q Ki hLb 2ƒ(1(y) = y
4
M.
DÏxcK (b) †K AvswkK fMœvs‡k cÖKvk Ki|
4
42 bs cÖ‡kœi mgvavb
eq \o((,K)
awi, x ( B \ (B \ B)


Zvn‡j, x ( B Ges x ( B \ B


( 
x ( B Ges x ( ( [( B \ B = (]


( 
x ( B


( 
B \ (B \ B) ( B


Avevi awi, x ( B


Zvn‡j, x ( B Ges x ( (

( 
x ( B Ges x ( (B \ B)


( 
x ( B \ (B \ B)


( 
B ( B \ (B \ B)


myZivs, B \ (B \ B) = B   (†`Lv‡bv n‡jv)
eq \o((,L)
cvV¨eB‡qi Abykxjbx-1.2 Gi D`vniY-36(M) `ªóe¨| c„ôv-33
eq \o((,M)
cvV¨eB‡qi Abykxjbx-2 Gi D`vniY-29 `ªóe¨| c„ôv-59
eq \o((((,cÖkœ(43) ƒ(x) =  eq \f(1,\r(2 ( x)) Ges g(x) =  eq \f(x2,x2 ( 25)
(mgwš^Z Aa¨vq 1 I 2

[K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, cve©Zxcyi, w`bvRcyi ( cÖkœ bs 1]  
K.
ƒ(x) Gi †Wv‡gb wbY©q Ki|
2
L.
ƒ(x) Gi †iÄ Ges ƒ(1(x) wbY©q Ki|
4
M.
g(x) †K AvswkK fMœvs‡k cÖKvk Ki|
4
43 bs cÖ‡kœi mgvavb 
eq \o((,K)
†`Iqv Av‡Q, ƒ(x) =  eq \f(1,\r(2 ( x))

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

ev,
2 > x


(
x < 2


(
dvsk‡bi †Wv‡gb = {x ( ( : x < 2} (Ans.)
eq \o((,L)
awi, y = ƒ(x) =  eq \f(1,\r(2 ( x))

ev,
y2 =  eq \f(1,2( x)

ev,
2 (  x =  eq \f(1,y2)

(
x = (  eq \f(1,y2) + 2


GLb, x = (  eq \f(1,y2) + 2 ( ( n‡e hw` I †Kej hw` 


y2 > 0 nq

ev,
y > 0


(
†iÄ, ƒ = {x : ( : x > 0}


Avevi, x = (  eq \f(1,y2) + 2




=  eq \f(( 1 + 2y2,y2) 


ev,
ƒ(1(y) =  eq \f(( 1 + 2y2,y2)
[( ƒ(x)  = y ( x = ƒ(1(y)]


(
ƒ(1(x) =  eq \f(( 1 + 2x2,x2) (Ans.)
eq \o((,M)
†`Iqv Av‡Q,

g(x) =  eq \f(x2,x2 ( 25)


=  eq \f(x2 ( 25 + 25,x2 ( 25)


=  eq \f(x2 ( 25,x2 ( 25) +  eq \f(25,x2 ( 25)


= 1 +  eq \f(25,(x + 5) (x ( 5))

awi,  eq \f(25,(x + 5) (x ( 5)) =  eq \f(A,x + 5) +  eq \f(B,x ( 5) ... ... (i)


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


25 = A(x ( 5) + B(x + 5) ... ... (ii)


hv x Gi mKj ev¯Íe gv‡bi Rb¨ mZ¨|

(ii) bs G x = ( 5 ewm‡q cvB,


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


ev,
25 = (10A


ev,
A =  eq \f(25,(10)

(
A = (  eq \f(5,2)

Avevi, (ii)bs G x = 5 ewm‡q cvB,


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


ev,
25 = 10B


ev,
B =  eq \f(25,10)

(
B =  eq \f(5,2)

A I B Gi gvb (ii) bs G ewm‡q cvB,


 eq \f(25,(x + 5) (x ( 5)) =  eq \f(( \f(5,2),x + 5) +  eq \f(\f(5,2),x ( 5)

( g(x) =  eq \f(x2,x2 ( 25) = 1 +  eq \f(5,2(x ( 5)) (  eq \f(5,2(x + 5)) (Ans.)

eq \o((((,cÖkœ(44) ƒ:(→(, ƒ(x) = eq \f(4x + 1,4x – 1), ( ev¯Íe msL¨vi †mU Ges mvwe©K †mU U Gi †h‡Kvb Dc‡mU A, B, C Ges P(x) = x3 – 6x2 + 11x – 6.


(mgwš^Z Aa¨vq 1 I 2
[eW©vi MvW© cvewjK ¯‹zj G¨vÛ K‡jR, iscyi ( cÖkœ bs 1]
K.
†`LvI †h, (A(B)c = Ac ( Bc
2
L.
ƒ Gi †Wv‡gb I †iÄ wbY©q Ki| AZ:ci †`LvI †h, ƒ GK-GK dvskb|
4
M.
 eq \f(x3,P(x)) †K AvswkK fMœvs‡k cÖKvk Ki|
4
44 bs cÖ‡kœi mgvavb
eq \o((,K)
awi, x ( (A ( B)c 


Zvn‡j, x ((A ( B)


( 
x ( A A_ev x ( B


( 
x ( Ac A_ev x ( Bc

( 
x ( Ac ( Bc
( 
(A ( B) c ( Ac ( Bc 


Avevi awi, x ( Ac ( Bc

( 
x ( Ac A_ev x ( Bc

( 
x ( A A_ev x ( B


( 
x ( A ( B


( 
x ( (A ( B)c

( 
Ac ( Bc( (A ( B)c

(
(A ( B)c = Ac ( Bc (†`Lv‡bv n‡jv)
eq \o((,L)
 †`Iqv Av‡Q, ƒ(x) = eq \f(4x + 1,4x – 1)

GLb, ƒ(x) dvskbwU msÁvwqZ n‡e hw` I †Kej hw` 

4x ( 1 ( 0  ev, 4x ( 1, ev, x (  eq \f(1,4)   nq|

(  †Wv‡gb = ( ( {  eq \f(1,4) } (Ans.)

awi, y = ƒ(x) = eq \f(4x + 1,4x – 1)

(
y = eq \f(4x + 1,4x – 1)

ev,
4xy – y = 4x + 1


ev,
4xy – 4x =  y + 1


ev,
x(4y – 4) =  y + 1


ev,
x = eq \f(y + 1,4y – 4)

(
ƒ– 1(y) = eq \f(y + 1,4y – 4)   [( ƒ(x) = y  ( x = ƒ(1(y)]

(
ƒ– 1(x) = eq \f(x + 1,4x – 4)
GLv‡b, x = 1 e¨wZZ Ab¨ mKj ev¯Íe gv‡bi Rb¨ ƒ–1(x) dvskbwU msÁvwqZ|

(
 †iÄ  ƒ(x) = ( – {1}

†h‡Kv‡bv a, b ( †Wvg ƒ Gi Rb¨ ƒ(x) dvskbwU GK-GK n‡e hw` I †Kej hw` ƒ(a) = ƒ(b) n‡j a = b nq|

awi, ƒ(a) = ƒ(b)

ev,
eq \f(4a + 1,4a – 1) = eq \f(4b + 1,4b – 1) 

ev,
eq \f(4a + 1 + 4a – 1,4a + 1 – 4a + 1) = eq \f(4b + 1 + 4b – 1,4b + 1 – 4b + 1)  [†hvRb we‡qvRb K‡i]

ev,
eq \f(8a,2) = eq \f(8b,2)

(
a = b


(
ƒ(x) dvskbwU GK-GK| (†`Lv‡bv n‡jv)
eq \o((,M)
m„Rbkxj 7(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(45) P(x) = 18x3 + 15x2 + bx + c eûc`xi GKwU Drcv`K 
Q(x) = 6x2 + 7x + a
[iscyi wRjv ¯‹zj, iscyi ( cÖkœ bs 1]
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.
a = ( 5 n‡j,  eq \f(x3,Q(x)) †K AvswkK fMœvs‡k cÖKvk Ki|
4
45 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, Q(x) = 6x2 + 7x + a


Q(x) Gi GKwU Drcv`K (2x + 1) n‡j,

2x + 1 = 0 Gi Rb¨ Q(x) = 0 n‡e| 

A_©vr x = (  eq \f(1,2)  Gi Rb¨ Q(x) = 0 n‡e|

GLb, Q eq \b(( \f(1,2))  = 6 eq \b(( \f(1,2))2  + 7 eq \b(( \f(1,2))  + a = 0


ev,
6 .  eq \f(1,4)  (  eq \f(7,2)  + a = 0

ev,
 eq \f(6 ( 14,4) + a = 0

ev,
 eq \f(( 8,4) + a = 0

ev,
a ( 2 = 0


( a = 2 (Ans.)
eq \o((,L)
P(x) = 18x3 + 15x2 + bx + c


Q(x) = 6x2 + 7x + a


a = 2 n‡j, Q(x) = 6x2 + 7x + 2




= 6x2 + 4x + 3x + 2




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


Q(x) hw` P(x) Gi Drcv`K nq Z‡e x = (  eq \f(2,3)  Ges

x =  eq \f(( 1,2) Gi Rb¨ P(x) = 0 n‡e|

GLb, P eq \b(( \f(2,3))  = 18 eq \b(( \f(2,3))3 + 15 eq \b(( \f(2,3))2 + b eq \b(( \f(2,3))  + c




= ( 18 .  eq \f(8,27) + 15 .  eq \f(4,9)  (  eq \f(2b,3) + c




= c (  eq \f(2b,3) (  eq \f(16,3) +  eq \f(20,3)



= c (  eq \f(2b,3) +  eq \f(4,3) 

Ges P eq \b(( \f(1,2)) = 18 eq \b(( \f(1,2))3  + 15 eq \b(( \f(1,2))2 + b eq \b(( \f(1,2))  + c




= ( 18 .  eq \f(1,8)  + 15 .  eq \f(1,4)  (  eq \f(b,2) + c




= c (  eq \f(b,2) +  eq \f(15,4) (  eq \f(9,4) 



= c (  eq \f(b,2) +  eq \f(3,2) 

kZ©vbymv‡i, c (  eq \f(2b,3) +  eq \f(4,3)  = 0 ... ... ... (i)




c (  eq \f(b,2) +  eq \f(3,2)  = 0 ... ... ... (ii)


(i) bs n‡Z (ii) we‡qvM K‡i cvB,


(  eq \f(2b,3) +  eq \f(b,2) +  eq \f(4,3)  (  eq \f(3,2)  = 0


ev,
 eq \f((4b + 3b + 8 ( 9,6) = 0

ev,
( b ( 1 = 0


(
b = ( 1


b Gi gvb, (ii) bs G ewm‡q,


c (  eq \f((( 1),2) +  eq \f(3,2)  = 0

ev,
c +  eq \f(1,2)  +  eq \f(3,2)  = 0

ev,
c +  eq \f(4,2)  = 0


(
c = ( 2 = 2((1) = 2b


(
c = 2b (†`Lv‡bv n‡jv)
eq \o((,M)
Q(x) = 6x2 + 7x + a


a = ( 5 n‡j, Q(x) = 6x2 + 7x ( 5




= 6x2 ( 3x + 10x ( 5




= 3x(2x ( 1) + 5(2x ( 1)




= (2x ( 1) (3x + 5)


GLb,  eq \f(x3,Q(x)) =  eq \f(x3,6x2 + 7x ( 5)



=  eq \f(1,6)  .  eq \f(6x3,6x2 + 7x ( 5)



=  eq \f(1,6)   eq \f(6x3 + 7x2 ( 5x ( 7x2 + 5x,6x2 + 7x ( 5)



=  eq \f(1,6)  .  eq \f(x(6x2 + 7x ( 5) ( (7x2 ( 5x),6x2 + 7x ( 5)



=  eq \f(1,6)   eq \b\bc\{(x ( \f(7,6) . \f(6x2 ( \f(30,7) x,6x2 + 7x ( 5))



=  eq \f(x,6) (  eq \f(7,36) .  eq \f(6x2 + 7x ( 5 ( 7x + 5 ( \f(30,7) x,6x2 + 7x ( 5)



=  eq \f(x,6) (  eq \f(7,36) .  eq \b\bc\{(1 + \f(( \f(79,7) x + 5,6x2 + 7x ( 5)) 



=  eq \f(x,6) (  eq \f(7,36) +  eq \f(1,36) .  eq \f(79x ( 35,6x2 + 7x ( 5)

GLb, awi,  eq \f(79x ( 35,6x2 + 7x ( 5)

ev,
 eq \f(79x ( 35,(2x ( 1) (3x + 5)) (  eq \f(A,2x ( 1) +  eq \f(B,3x + 5) 

ev,
79x ( 35 ( A(3x + 5) + B(2x ( 1) ... ... ... (i)


(i) bs mgxKi‡Y, x = (  eq \f(5,3)  ewm‡q cvB,


79 eq \b(( \f(5,3))  ( 35 = A . 0 + B eq \b(( \f(10,3) ( 1) 

ev,
 eq \f(( 395 ( 105,3) = B eq \b(\f(( 10 ( 3,3)) 

ev,
( 500 = ( 13B


(
B =  eq \f(500,13)

Avevi, (i) bs mgxKi‡Y x =  eq \f(1,2)  ewm‡q cvB,


79 (  eq \f(1,2)  ( 35 = A eq \b(\f(3,2) + 5) + B.0


ev,
 eq \f(79 ( 70,2) = A  eq \b(\f(3 + 10,2))

ev,
13A = 9


(
A =  eq \f(9,13)

(  eq \f(79x ( 35,6x2 + 7x ( 5) =  eq \f(\f(9,13),2x ( 1) +  eq \f(\f(500,13),3x + 5)

myZivs  eq \f(x3,Q(x)) =  eq \f(x,6) (  eq \f(7,36) +  eq \f(1,36)  eq \b\bc\{(\f(\f(9,13),2x ( 1) + \f(\f(500,13),3x + 5))



=  eq \f(x,6) (  eq \f(7,36) +  eq \f(1,52(2x ( 1)) +  eq \f(125,117(3x + 5))

BnvB wb‡Y©q AvswkK fMœvsk 
eq \o((((,cÖkœ(46) ƒ(x) = 18x3 + 15x2 ( x + c, g(x) = x2 ( 4x ( 7 Ges 
h(x) = x3 ( x2 ( 10x ( 8



[K¨v›Ub‡g›U cvewjK ¯‹zj G¨vÛ K‡jR, ˆmq`cyi, bxjdvgvix ( cÖkœ bs 2]
K.
h(x) †K Drcv`‡K we‡kølY Ki|
2
L.
(3x + 2) hw` ƒ(x) Gi GKwU Drcv`K nq Z‡e, c Gi gvb wbY©q Ki|
4
M.
 eq \f(g(x),h(x)) †K AvswkK fMœvs‡k cÖKvk Ki|
4
46 bs cÖ‡kœi mgvavb 

m„Rbkxj cÖkœ 8 bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(47) P(x) = (x ( 1)(x ( 2) (x ( 3) eûc`x‡K (x ( a) I (x ( b) Øviv fvM Ki‡j hw` GKB fvM‡kl _v‡K Ges Q(x) = x2 + x ( 1



[bxjdvgvix miKvwi D”P we`¨vjq, bxjdvgvix ( cÖkœ bs 2]
K.
Q(x)y3 †K x I y Pj‡Ki eûc`xi Av`k© AvKv‡i cÖKvk K‡i gvÎv wbY©q Ki|
2
L.
 eq \f(Q(x),P(x)) †K AvswkK fMœvs‡k cÖKvk Ki|
4
M.
cÖgvY Ki †h, a2 + ab + b2 ( 6a ( 6b + 11 = 0, †hLv‡b a ( b
4
47 bs cÖ‡kœi mgvavb 
eq \o((,K)
†`Iqv Av‡Q, Q(x) = x2 + x ( 1

( Q(x) . y3 = (x2 + x ( 1) y3


= x2y3 + xy3 ( y3

Bnv x I y Pj‡Ki eûc`xi Av`k© iƒc|

( Q(x) . y3 Gi gvÎv = 2 + 3 = 5 (Ans.)
eq \o((,L)
†`Iqv Av‡Q, P(x) = (x ( 1) (x ( 2) (x ( 3)


Ges Q(x) = x2 + x ( 1

(  eq \f(Q(x),P(x)) =  eq \f(x2 + x ( 1,(x ( 1)(x ( 2)(x ( 3)) 

awi,  eq \f(x2 + x ( 1,(x ( 1)(x ( 2) (x ( 3)) (  eq \f(A,x ( 1) +  eq \f(B,x ( 2) +  eq \f(C,x ( 3) ... ... (i)

Dfqcÿ‡K (x ( 1) (x ( 2) (x ( 3) Øviv ¸Y K‡i cvB,

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

hv x Gi mKj gv‡bi Rb¨ mZ¨|

(ii)bs G x = 1 ewm‡q cvB,

12 + 1 ( 1 = A(1 ( 2)(1 ( 3) + B(1 ( 1) (1 ( 3) 
+ c(1 ( 1) (1 ( 2)

ev, 1 = A((1) . ((2)

ev, 1 = 2A

( A =  eq \f(1,2)

(ii)bs G x = 2 ewm‡q cvB,

22 + 2 ( 1 = A(2 ( 2)(2 ( 3) + B(2 ( 1)(2 ( 3) 
+ C (2 ( 1)(2 ( 2)

ev, 4 + 2 ( 1 = B . 1((1)

ev, ( B = 5

( B = ( 5

(ii)bs G x = 3 ewm‡q cvB,

32 + 3 ( 1 = A(3(2)(3 ( 3) + B(3 ( 1)(3 ( 3) + C(3 ( 1)(3 ( 2)

ev, 9 + 3 ( 1 = C . 2 . 1

ev, 2C = 11

( C =  eq \f(11,2) 

A, B I C Gi gvb (i)bs G ewm‡q cvB,

 eq \f(x2 + x ( 1,(x ( 1) (x ( 2) (x ( 3)) =  eq \f(\f(1,2),x ( 1) +  eq \f((5,x ( 2) +  eq \f(\f(11,2),x ( 3) 



=  eq \f(1,2(x ( 1)) (  eq \f(5,x ( 2) +  eq \f(11,2(x ( 3)) 

hv AvswkK fMœvs‡k cÖKvwkZ iƒc|
eq \o((,M)
†`Iqv Av‡Q,


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




= (x2 ( 2x ( x + 2)(x ( 3)




= (x2 ( 3x + 2) (x ( 3)




=x3 ( 3x2 + 2x ( 3x2 + 9x ( 6




= x3 ( 6x2 + 11x ( 6

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


( P(a) = a3 – 6a2 + 11a – 6 

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


( P(b) = b3 ( 6b2 + 11b – 6 


cÖkœg‡Z, P(a) = P(b) 


ev, a3 – 6a2 + 11a – 6 = b3 – 6b2 + 11b –


ev, a3 – b3 – 6a2 + 6b2 + 11a – 11b = 0


ev, (a – b) (a2 + ab + b2) – 6(a + b) (a – b) + 11(a – b) = 0


ev, (a – b) (a2 + ab + b2 – 6a – 6b + 11) = 0 


¯ a2 + ab + b2 – 6a – 6b + 11 = 0  [( a ( b e‡j a – b ( 0]

(†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(48) f : ( ( (, f(y) =  eq \f(y ( 3,3); P(x, y, z) = (x + y + z)(xy + yz + zx) Ges Q(y) = 4y4 + 12y3 + 7y2 ( 3y ( 2
(mgwš^Z Aa¨vq 1 I 2

[Kzwgjøv wRjv ¯‹zj, Kzwgjøv ( cÖkœ bs 1]
K.
ƒ(1(3) Gi gvb †ei Ki|
2
L.
P(x, y, z) = xyz n‡j cÖgvY Ki †h, (x + y + z)5 = x5 + y5 + z5|
4
M.
 eq \f(f(1(y),Q(y)) †K AvswkK fMœvs‡k cÖKvk Ki|
4
48 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, ƒ(y) =  eq \f(y ( 3,3)

awi, x = ƒ(y) =  eq \f(y ( 3,3)

( ƒ(1(x) = y


GLb, x =  eq \f(y ( 3,3)

ev, 3x = y ( 3


ev, y = 3x + 3


ev, ƒ(1(x) = 3x + 3


ev, ƒ(1(3) = 3.3 + 3


( ƒ(1(3) = 12 (Ans.)
eq \o((,L)
†`Iqv Av‡Q, P(x, y, z) = (x + y + z) (xy + yz + zx)


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

[P(x, y, z) = xyz]

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, (x + y + z)5 = (x ( z + z)5 = x5 [( y = ( z]


Avevi, x5 + y5 + z5 = x5 + (( z)5 + z5 [( y = ( z]



= x5 ( z5 + z5


= x5

( (x + y + z)5 = x5 + y5 + z5 (cÖgvwYZ)
eq \o((,M)
ÔKÕ †_‡K cvB,

ƒ(1(x) = 3x + 3


( ƒ(1(y) = 3y + 3


†`Iqv Av‡Q,

Q(y) = 4y4 + 12y3 + 7y2 ( 3y ( 2


Q(y) †K Drcv`‡K we‡kølY K‡i cvB,

Q(y) = 4y4 + 12y3 + 7y2 ( 3y ( 2



= 4y4 + 4y3 + 8y3 + 8y2 ( y2 ( y ( 2y ( 2



= 4y3(y + 1) + 8y2(y + 1) ( y(y + 1) ( 2(y + 1)



= (y + 1)(4y3 + 8y2 ( y ( 2)



= (y + 1){4y2(y + 2) ( 1(y + 2)}



= (y + 1)(y + 2)(4y2 ( 1)



= (y + 1)(y + 2)(2y + 1)(2y ( 1)


(  eq \f(ƒ(1(y),Q(y)) =  eq \f(3y + 3,4y4 + 12y3 + 7y2 ( 3y ( 2)


=  eq \f(3(y + 1),(y + 1)(y + 2)(2y + 1)(2y ( 1))


=  eq \f(3,(y + 2)(2y + 1)(2y ( 1))

awi,  eq \f(3,(y + 2)(2y + 1)(2y ( 1)) (  eq \f(A,y + 2) +  eq \f(B,2y + 1) +  eq \f(C,2y ( 1) … … (i)


Dfqcÿ‡K (y + 2)(2y + 1)(2y ( 1) Øviv ¸Y K‡i cvB,

3 ( A(2y + 1)(2y ( 1) + B(y + 2)(2y ( 1) + C(y + 2)(2y + 1) ...(ii)


(ii)bs G y = ( 2 ewm‡q cvB,

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


( A =  eq \f(1,5)

(ii) G y =  eq \f(1,2) ewm‡q cvB,

3 = A.0 + B.0 + C. eq \f(5,2) . 2


( C =  eq \f(3,5)

(ii) bs y = (  eq \f(1,2) ewm‡q cvB,

3 = A.0 + B. eq \f(3,2) . (( 2) + C.0


( B = ( 1


A, B I C Gi gvb (i) bs ewm‡q cvB,

 eq \f(3,(y + 2)(2y + 1)(2y ( 1)) =  eq \f(1,5(y + 2)) (  eq \f(1,(2y + 1)) +  eq \f(3,5(2y - 1))

hv AvswkK fMœvs‡k cÖKvwkZ iƒc|
eq \o((((,cÖkœ(49) P(x) = 6x4 + 7x3 + ax2 + bx + 4, Q(x) = 2x2 + 5x ( 3,

G(x) = x2 + x ( 2

[beve dqRy‡bœQv miKvwi evwjKv D”P we`¨vjq, Kzwgjøv ( cÖkœ bs 2]
K.
Drcv`‡K we‡kølY Ki: a3 + 6a2 + 11a + 6
2
L.
P(x) Gi Drcv`K G(x) n‡j, a I b Gi gvb wbY©q Ki|
4
M.
 eq \f(x,(x2 + 1)Q(x)) †K AvswkK fMœvs‡k cÖKvk Ki|
4
49 bs cÖ‡kœi mgvavb
eq \o((,K)
awi, ƒ(a) = a3 + 6a2 + 11a + 6


a = ( 1 n‡j ƒ(( 1) = (( 1)3 + 6(( 1)2 + 11(( 1) + 6



= ( 1 + 6 ( 11 + 6



= 0


( (a + 1), ƒ(a) Gi GKwU Drcv`K|

GLb, ƒ(a) = a3 + 6a2 + 11a + 6



= a3 + a2 + 5a2 + 5a + 6a + 6



= a2(a + 1) + 5a(a + 1) + 6(a + 1)



= (a + 1)(a2 + 5a + 6)



= (a + 1)(a2 + 3a + 2a + 6)



= (a + 1){a(a + 3) + 2(a + 3)}



= (a + 1)(a + 2)(a + 3) (Ans.)
eq \o((,L)
†`Iqv Av‡Q,

G(x) = x2 + x ( 2



= x2 + 2x ( x ( 2



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



= (x + 2)(x ( 1)


(x ( 1), P(x) = 6x4 + 7x3 + ax2 + bx + 4 Gi GKwU Drcv`K n‡j, P(1) = 0 n‡e|

( 6.14 + 7.13 + a.12 + b.1 + 4 = 0


ev, 6 + 7 + a + b + 4 = 0


( a + b = ( 17 … … (i)


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



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



ev, 96 ( 56 + 4a ( 2b + 4 = 0



ev, 4a ( 2b = ( 44



ev, 2a ( b = ( 22 … … (ii)


(i) + (ii) †_‡K cvB, 3a = ( 39



( a = ( 13 (Ans.)


(i) †_‡K cvB, ( 13 + b = ( 17



( b = ( 4 (Ans.)

eq \o((,M)
†`Iqv Av‡Q, Q(x) = 2x2 + 5x ( 3



= 2x2 + 6x ( x ( 3



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



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


GLb,  eq \f(x,(x2 + 1)Q(x)) =  eq \f(x,(x + 3)(2x ( 1)(x2 + 1))

awi,  eq \f(x,(x + 3)(2x ( 1)(x2 + 1)) (  eq \f(A,x + 3) +  eq \f(B,2x ( 1) +  eq \f(Cx + D,x2 + 1) …... (i)


(i) Gi Dfqcÿ‡K (x + 3)(2x ( 1)(x2 + 1) Øviv ¸Y K‡i cvB,

x = A(2x ( 1)(x2 + 1) + B(x + 3)(x2 + 1) 

+ (Cx + D)(x + 3)(2x ( 1)................ (ii)


(ii) G x = ( 3 ewm‡q cvB, 

( 3 = A(( 7)(10) + B.0 + (Cx + D).0


( A =  eq \f(3,70) 

(ii) G x =  eq \f(1,2) ewm‡q cvB,  eq \f(1,2) = A.0 + B eq \b(\f(7,2))

 eq \b(\f(5,4)) + (Cx + D).0


( B =  eq \f(4,35)

(ii) Gi Dfqc‡ÿ x3 Gi mnM Ges aªæeK Ask mgxK…Z K‡i cvB,

0 = 2A + B + 2C


ev, 2C + 2. eq \f(3,70) +  eq \f(4,35) = 0


( C = (  eq \f(1,10)

Ges 0 = ( A + 3B ( 3D


ev, 3D = (  eq \f(3,70) + 3. eq \f(4,35)

( D =  eq \f(1,10)

A, B, C, D Gi gvb (i) G ewm‡q cvB,

 eq \f(x,(x + 3)(2x ( 1)(x2 + 1)) =  eq \f(\f(3,70),x + 3) +  eq \f(\f(4,35),2x ( 1) +  eq \f(( \f(x,10) + \f(1,10),x2 + 1)

=  eq \f(3,70(x + 3)) +  eq \f(4,35(2x ( 1)) +  eq \f(1 ( x,10(x2 + 1)) [hv wb‡Y©q AvswkK fMœvsk]
eq \o((((,cÖkœ(50) P(x) = x3 + 5x2 + 6x + 8


F(x) =  eq \r(5 ( 7x) 

G(x) =  eq \f(x3 ( 2x2 + 1,x2 ( 2x ( 3) 
(mgwš^Z Aa¨vq 1 I 2

[Kzwgjøv gWvY© nvB ¯‹zj, Kzwgjøv ( cÖkœ bs 1]
K.
F(x) Gi †Wv‡gb 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, 

a2 + b2 + ab + 5a + 5b + 6 = 0
4
M.
G(x) †K AvswkK fMœvs‡k cÖKvk Ki|
4
50 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, F(x) =  eq \r(5 ( 7x) 

F(x) ( ( hw` I †Kej hw` 5 ( 7x  0 nq


ev, 7x  5



( x   eq \f(5,7) 

( †Wvg F = {x ( ( : x   eq \f(5,7) }  (Ans.)
eq \o((,L)
cvV¨eB‡qi Abykxjbx-2 Gi D`vniY-9 `ªóe¨| c„ôv-44
eq \o((,M)
ivwkwU, G(x) =   eq \f(x3 – 2x2 + 1,x2 – 2x – 3) 


GLb,  eq \f(x3 – 2x2 + 1,x2 – 2x – 3) =  eq \f(x(x2 – 2x – 3) + 3x + 1,x2 – 2x – 3) 




= x +  eq \f(3x + 1,(x – 3)(x + 1)) 


(
 eq \f(3x + 1,(x – 3)(x + 1)) GKwU cÖK…Z fMœvsk| 

awi,  eq \f(3x + 1,(x – 3)(x + 1)) (  eq \f(A,x – 3) + \f(B,x + 1) ................. (i) 


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

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


hv x Gi mKj gv‡bi Rb¨ mZ¨| 

(ii) bs Gi Dfqc‡ÿ x = –1 ewm‡q cvB, 

3(–1) + 1 = A(–1 + 1) + B(–1 –3) 


ev, 
–3 + 1 = A.0 – 4B  

ev, 
–2 = – 4B 


( 
B =  eq \f(2,4) = \f(1,2) 


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

3.3 + 1 = A(3 + 1) + B(3 – 3) 


ev, 
9 + 1 = 4.A + B.0 ev, 10 = 4A 


( 
A =  eq \f(10,4) = \f(5,2) 


A I B Gi gvb (i)bs G ewm‡q cvB,

 eq \f(3x + 1,(x – 3) (x + 1)) =  eq \f(\f(5,2),x – 3) + \f(\f(1,2),x + 1) 


( 
 eq \f(x3 – 2x2 + 1,x2 – 2x – 3)  = x +  eq \f(\f(5,2),x – 3) + \f(\f(1,2),x + 1)  

( 
G(x) =  x +  eq \f(5,2(x – 3)) +  eq \f(1,2(x + 1)) 


hv AvswkK fMœvs‡k cÖKvwkZ iƒc|
eq \o((((,cÖkœ(51) ƒ(x) =  eq \f(x ( 2,x ( 3), †hLv‡b x ( 3 Ges
g(x) =  eq \f(x ( 3,2x + 1),  †hLv‡b x ( (  eq \f(1,2)
(mgwš^Z Aa¨vq 1 I 2

[†dbx miKvix cvBjU D”P we`¨vjq, †dbx ( cÖkœ bs 1]
K.
p(x) = 2x ( 3 Gi †iÄ wbY©q Ki|
2
L.
ƒ(x) dvskbwU mvwe©K wK bv hvPvB Ki|
4
M.
g(1(x) wbY©q Ki, AZ:ci g(1(( 5) Gi gvb wbY©q Ki|
4
51 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, P(x) = 2x ( 3


awi, y = P(x) = 2x ( 3


ev, y = 2x ( 3


ev, 2x = y + 3



( x =  eq \f(y + 3,2) 

GLv‡b, y Gi mKj ev¯Íe gv‡bi Rb¨ x Gi ev¯Íe gvb cvIqv hvq|

(
†iÄ, P = ( (Ans.)
eq \o((,L)
awi, y = ƒ(x) =  eq \f(x ( 2,x ( 3) 

ev,
y =  eq \f(x ( 2,x ( 3) 

ev,
xy ( 3y = x ( 2


ev,
xy ( x = 3y ( 2


ev,
x(y ( 1) = 3y ( 2


(
x =  eq \f(3y ( 2,y ( 1)

GLb, ƒ eq \b(\f(3y ( 2,y ( 1)) =  eq \f(\f(3y ( 2,y ( 1) ( 2,\f(3y ( 2,y ( 1) ( 3)


=  eq \f(\f(3y ( 2 ( 2y + 2,y ( 1),\f(3y ( 2 ( 3y + 3,y ( 1))


=  eq \f(\f(y,y ( 1),\f(1,y ( 1))


=  eq \f(y,y ( 1) (  eq \f(y ( 1,1)


= y


( ƒ(x) dvskbwU mvwe©K|
eq \o((,M)
†`Iqv Av‡Q, g(x) =  eq \f(x ( 3,2x + 1) 

awi, 
g(1(x) = a


ev,
x = g(a)  

ev, 
x =  eq \f(a ( 3,2a + 1)  


ev,
2ax + x = a ( 3


ev,
2ax ( a = ( x ( 3 


ev,
a(2x ( 1) = ( x ( 3


ev,
a =  eq \f(( x ( 3,2x ( 1)  

ev, 
a =  eq \f(x + 3,1 ( 2x) 

(
g(1(x) =  eq \f(x + 3,1 ( 2x) 

(
g(1(( 5) =  eq \f(( 5 + 3,1 ( 2(( 5)) =  eq \f(( 2,1 + 10) = (  eq \f(2,11) (Ans.)
eq \o((((,cÖkœ(52) g‡b Ki, ƒ(x) = x3 ( 7x ( 6 Ges g(x) = 2x2 + x ( a `yBwU eûc`x|
[PÆMÖvg K‡jwR‡qU ¯‹zj, PÆMÖvg ( cÖkœ bs 1]
K.
ƒ(x) †K Drcv`‡K we‡kølY Ki|
2
L.
g eq \b(\f(1,2)) = 0 n‡j, ƒ(x) I g(x) Gi mvaviY Drcv`K wbY©q Ki|
4
M.
 eq \f(g(x),ƒ(x)) †K AvswkK fMœvs‡k cÖKvk Ki|
4
52 bs cÖ‡kœi mgvavb
eq \o((,K)
ƒ(x) = x3 ( 7x ( 6


x = (1 n‡j, ƒ((1) = ((1)3 ( 7((1) ( 6




= ( 1 + 7 ( 6




= 0


(
(x + 1), ƒ(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 + 2) (x ( 3) (Ans.)

eq \o((,L)
†`Iqv Av‡Q,


g(x) = 2x2 + x ( a


GLb, g eq \b(\f(1,2)) = 0


ev,
2 eq \b(\f(1,2))2 +  eq \f(1,2) ( a = 0


ev,
2 .  eq \f(1,4) +  eq \f(1,2) ( a = 0


ev,
 eq \f(1,2) +  eq \f(1,2) ( a = 0


(
a = 1


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



= 2x2 + 2x ( x ( 1



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



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



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


ÔKÕ n‡Z cvB, ƒ(x) = (x + 1) (x + 2) (x ( 3)


†`Lv hv‡”Q †h, ƒ(x) I g(x) Gi mvaviY Drcv`K (x + 1) 
(Ans.)

eq \o((,M)
 eq \f(g(x),ƒ(x)) =  eq \f(2x2 + x ( 1,x3 ( 7x ( 6)


=  eq \f(2x2 + x ( 1,(x + 1) (x + 2) (x ( 3))

awi,
 eq \f(2x2 + x ( 1,(x + 1) (x + 2) (x ( 3)) (  eq \f(A,x + 1) +  eq \f(B,x + 2) +  eq \f(C,x ( 3) ... ... (i)


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


2x2 + x ( 1 = A (x + 2) (x ( 3) + B(x + 1) (x ( 3) 

+ C (x + 1) (x + 2) ... ... (ii)


(ii)
bs-G x = ( 1 ewm‡q cvB, 



2 ( 1 ( 1 = A(1) ((4) + 0.B + C.0


(
A = 0


(ii)
bs-G x = ( 2 ewm‡q cvB, 



2((2)2 + ((2) ( 1 = A.0 + B((1)((5) + C.0


ev,
8 ( 3 = 5B


(
B = 1 


(ii)
 bs-G x = 3 ewm‡q cvB, 

2(3)2 + 3 ( 1 = A.0 + B.0 + C(4)(5)


ev,
18 + 2 = 20C


(
C = 1


(i) bs G A, B, C Gi gvb ewm‡q cvB,


 eq \f(2x2 + x ( 1,(x + 1) (x + 2) (x ( 3)) =  eq \f(1,x + 2) +  eq \f(1,x ( 3) [hv wb‡Y©q AvswkK fMœvs‡k cÖKvk]
eq \o((((,cÖkœ(53) ƒ(x) = 2x3 ( x2 + 4x ( 2
[Wv: Lv¯ÍMxi miKvwi evwjKv D”P we`¨vjq, PÆMÖvg ( cÖkœ bs 1]
K.
a3 ( 8b3 + 6ab + 1 †K Drcv`‡K we‡kølY Ki|
2
L.
hw` ƒ(x) †K x ( a Ges x ( b Øviv fvM Ki‡j GKB fvM‡kl _v‡K †hLv‡b a ( b, Z‡e †`LvI †h, 2(a2 + ab + b2) = a + b ( 4
4
M.
 eq \f(9,ƒ(x)) †K AvswkK fMœvs‡k cÖKvk Ki|
4
53 bs cÖ‡kœi mgvavb 
eq \o((,K)
a3 ( 8b3 + 6ab + 1


= (a)3 + ((2b)3 + (1)3 ( 3.a.((2b). 1


= (a ( 2b + 1) (a2 + 4b2 + 1 + 2ab + 2b ( a) (Ans.)

eq \o((,L)
ƒ(x) †K (x ( a) Ges (x ( b) Øviv fvM Ki‡j hw` GKB fvM‡kl _v‡K Z‡e ƒ(a) = ƒ(b)

( 2a3 ( a2 + 4a (2 = 2b3 ( b2 + 4b ( 2


ev, 2(a3 ( b3) ( (a2 ( b2) + 4(a ( b) = 0

ev, 2(a ( b) (a2 + ab + b2) ( (a + b) (a ( b) + 4(a ( b) = 0

ev, 2(a2 + ab + b2) ( (a + b) + 4 = 0 [( a ( b]

ev, 2(a2 + ab + b2) = a + b ( 4 (†`Lv‡bv n‡jv)
eq \o((,M)
ƒ(x) = 2x3 ( x2 + 4x ( 2

(  eq \f(9,ƒ(x)) =  eq \f(9,2x3 ( x2 + 4x ( 2) 


=  eq \f(9,2x3 ( x2 + 4x ( 2) 


=  eq \f(9,x2(2x ( 1) + 2(2x ( 1)) 


=  eq \f(9,(2x ( 1)(x2 + 2)) 

awi,  eq \f(9,(2x ( 1)(x2 + 2)) (  eq \f(A,2x ( 1) +  eq \f(Bx + C,x2 + 2) ... ... (i)


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

9 = A(x2 + 2) + (Bx + C) (2x ( 1) ... ... ... (ii)

(ii) bs G x =  eq \f(1,2) ewm‡q cvB,

9 = A  eq \b(\f(1,4) + 2) 

ev,  eq \f(9A,4) = 9

ev, A = 4

(ii) Gi Dfqc‡ÿ x2 Gi mnM I aªæec` mgxK…Z K‡i cvB,

A + 2B = 0
Ges
2A ( C = 9

( 2B = ( A

C = 2A ( 9


( B = (  eq \f(A,2) 


= 2 ( 4 ( 9



= (  eq \f(4,2) 


= ( 1



= ( 2

A, B I C Gi gvb (i) G ewm‡q cvB,

 eq \f(9,(2x ( 1) (x2 + 2)) =  eq \f(4,2x ( 1) (  eq \f(2x + 1,x2 + 2) 

GwUB wb‡Y©q AvswkK fMœvsk|
eq \o((((,cÖkœ(54) Q(x) = 18x3 + 15x2 ( x + a eûc`xi GKwU Drcv`K 3x ( 1|

[nvRx gynv¤§` gnwmb miKvix D”P we`¨vjq, PÆMÖvg ( cÖkœ bs 1]
K.
a Gi gvb wbY©q Ki|
2
L.
Q(x) †K Drcv`‡K we‡kølY Ki|
4
M.
 eq \f(3x2 + 8x + 2,Q(x)) †K AvswkK fMœvs‡k cÖKvk Ki|
4
54 bs cÖ‡kœi mgvavb
eq \o((,K)
Q(x) = 18x3 + 15x2 ( x + a


†h‡nZz (3x ( 1), Q(x) Gi GKwU Drcv`K, ZvB (3x ( 1) Øviv 

Q(x) †K fvM Ki‡j fvM‡kl k~b¨ n‡e|

A_©vr, Q eq \b(\f(1,3))  = 0


ev,
18. eq \b(\f(1,3))3 + 15 eq \b(\f(1,3))2 (  eq \f(1,3)  + a = 0

ev,
18 .  eq \f(1,27) + 15.  eq \f(1,9)  (  eq \f(1,3) + a = 0


ev,
 eq \f(2,3)  +  eq \f(5,3)  (  eq \f(1,3)  + a = 0

ev,
 eq \f(2 + 5 ( 1,3) + a = 0


ev,
 eq \f(6,3) + a = 0


(
a = ( 2 (Ans.)
eq \o((,L)
cvV¨eB‡qi Aa¨vq-2, D`vniY-13 `ªóe¨| c„ôv- 46
eq \o((,M)
Q(x) = (2x + 1) (3x + 2) (3x ( 1) [ÔLÕ n‡Z]

(  eq \f(3x2 + 8x + 2,Q(x)) =  eq \f(3x2 + 8x + 2,(2x + 1) (3x + 2) (3x ( 1))

g‡b Kwi,  eq \f(3x2 + 8x + 2,(2x + 1) (3x + 2) (3x ( 1)) (  eq \f(A,(2x + 1)) +  eq \f(B,(3x + 2)) 

+  eq \f(C,(3x ( 1)) ... ... ... (i)


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

3x2 + 8x + 2 ( A(3x + 2) (3x ( 1) + B(2x + 1) (3x ( 1) 


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


(ii) bs G, x = (  eq \f(1,2)  ewm‡q cvB,

3. eq \b(( \f(1,2))2  + 8.  eq \b(( \f(1,2)) + 2 = A  eq \b\bc\{(3 .\b(( \f(1,2)) + 2) .  eq \b\bc\{(3 .\b(( \f(1,2)) ( 1) + B.0 + C.0


ev,
 eq \f(3,4)  ( 4 + 2 = A eq \b(( \f(3,2) + 2) .  eq \b(( \f(3,2) ( 1) 

ev,
 eq \f(3,4)  ( 2 = A .  eq \f(1,2)  eq \b(( \f(5,2)) 

ev,
 eq \f(3 ( 8,4) = A .  eq \b(( \f(5,4)) 

ev,
 eq \f(( 5,4) = A .  eq \b(\f((5,4)) 

(
A = 1


(ii) bs G, x = (  eq \f(2,3)  ewm‡q cvB,

3. eq \b(( \f(2,3))2 + 8. eq \b(( \f(2,3)) + 2 = A.0 + B eq \b\bc\{(2 .\b(( \f(2,3)) + 1).  eq \b\bc\{(3 .\b(( \f(2,3)) ( 1) + C.0


ev,
3 .  eq \f(4,9)  (  eq \f(16,3) + 2 = B eq \b(( \f(4,3) + 1) .(( 2 ( 1)

ev,
 eq \f(4,3)  (  eq \f(16,3) + 2 = B eq \b(( \f(1,3)) (( 3)

ev,
 eq \f(4 ( 16 + 6,3) = B


(
B = ( 2


(ii) bs G x =  eq \f(1,3)  ewm‡q cvB,

3 .  eq \b(\f(1,3))2  + 8. eq \f(1,3)  + 2 = A.0 + B.0 + C eq \b(3 . \f(1,3) + 2) . eq \b(2 . \f(1,3) + 1)

ev,
 eq \f(1,3)  +  eq \f(8,3)  + 2 = C . 3 .  eq \b(\f(2,3) + 1) 

ev,
 eq \f(1 + 8 + 6,3) = C . 3 .  eq \f(5,3) 

ev,
 eq \f(15,3) = C .  eq \f(15,3)

(
C = 1


A, B I C Gi gvb (i) bs G ewm‡q cvB,


 eq \f(3x2 + 8x + 2,(2x + 1) (3x + 2) (3x ( 1)) =  eq \f(1,2x + 1) (  eq \f(2,3x + 2) +  eq \f(1,3x ( 1)
eq \o((((,cÖkœ(55) g(x) =  eq \f(x,(x ( 1) (x2 + 4)) , ƒ(x) =  eq \f(2x + 5,x + 1) †hLv‡b ƒ : ( ( (

(mgwš^Z Aa¨vq 1 I 2

[evsjv‡`k †bŠevwnbx ¯‹zj I K‡jR PÆMÖvg ( cÖkœ bs 1]
K.
Drcv`‡K we‡kølY Ki: a6 ( 14a3 + 25
2
L.
3ƒ(1(x) = 2x n‡j x Gi gvb wbY©q Ki|
4
M.
g(x) †K AvswkK fMœvs‡k cÖKvk Ki|
4
55 bs cÖ‡kœi mgvavb
eq \o((,K)
a6 ( 14a3 + 25


= a6 ( 10a3 + 25 ( 4a3 


= (a3)2 ( 2.a3.5 + (5)2 ( 4a3 


= (a3 ( 5)2 (  eq \b(2a \s\up5(\f(3,2)))2

=  eq \b(a3 ( 5 + 2a\s\up5(\f(3,2)))  eq \b(a3 ( 5 ( 2a\s\up5(\f(3,2)))

= (a3 + 2 eq \r(3,a2) (5) (a3 ( 2 eq \r(3,a2) ( 5) (Ans.)
eq \o((,L)
awi, y = ƒ(x) =  eq \f(2x + 5,x + 1)

ev,
xy + y = 2x + 5


ev,
xy ( 2x = 5 ( y


ev,
x(y ( 2) = 5 ( y 


ev,
x =  eq \f(5 ( y,y ( 2)

myZivs, x =  eq \f(5 ( y,y ( 2)

ev, 
ƒ(1(y) =  eq \f(5 ( y,y ( 2) [y = ƒ(x) n‡j x = ƒ(1(y)]


( 
ƒ(1(x) =  eq \f(5 ( x,x ( 2)

cÖkœg‡Z, 3ƒ(1(x) = 2x

ev,
3. eq \b(\f(5 ( x,x ( 2)) = 2x 

ev,
 eq \f(15 ( 3x,x ( 2) = 2x


ev,
2x2 ( 4x = 15 ( 3x (  2x2 ( 4x + 3x = 15


ev,
2x2 ( x ( 15 = 0 (  2x2 ( 6x + 5x ( 15 = 0


ev,
2x(x ( 3) + 5(x ( 3) = 0


ev,
(x ( 3)(2x + 5) = 0


nq,
x ( 3 = 0
A_ev, 2x + 5 = 0


( 
x = 3
  ev,   2x = ( 5




  (   x = (  eq \f(5,2)

( 
x = 3, (  eq \f(5,2) (Ans.)

eq \o((,M)
cvV¨eB Abykxjbx-2 Gi D`vniY-28 `ªóe¨| c„ôv-59
eq \o((((,cÖkœ(56) P(x) = x + 1 Ges Q(x) = x ( 1

(mgwš^Z Aa¨vq 1 I 2

[PÆMÖvg K¨v›Ub‡g›U cvewjK K‡jR, PÆMÖvg ( cÖkœ bs 1]  
K.
g(x) =  eq \f(x + 2,2x ( 1) n‡j cÖgvY Ki †h, g(1(x) = g(x).
2
L.
†`LvI †h,  eq \f(1,P(x)) +  eq \f(2,P(x2)) + eq \f(4,P(x4)) +  eq \f(8,P(x8)) +  eq \f(16,Q(x16)) =  eq \f(1,Q(x))
4
M.
 eq \f(4x,Q(x4)) †K AvswkK fMœvs‡k cÖKvk Ki|
4
56 bs cÖ‡kœi mgvavb 
eq \o((,K)
†`Iqv Av‡Q, g(x) =  eq \f(x + 2,2x − 1)

awi, g−1(x) = a


ev, x = g(a)


ev, x =  eq \f(a + 2,2a − 1)

ev, 2ax − x = a + 2


ev, 2ax − a = x + 2


ev, a (2x − 1) = x + 2


ev, a =  eq \f(x + 2,2x − 1)  = g(x)


 ( g−1(x) = g(x) (cÖgvwYZ) 
eq \o((,L) 
†`Iqv Av‡Q, P(x) = x + 1 Ges Q(x) = x – 1

evgcÿ =  eq \f(1,P(x)) +  eq \f(2,P(x2))  +  eq \f(4,P( x4)) +  eq \f(8,P(x8)) +  eq \f(16,Q(x16)) 

=  eq \f(1,(x + 1)) +  eq \f(2,( x2 + 1))  +  eq \f(4,( x4 + 1)) +  eq \f(8,( x8 + 1)) +  eq \f(16,(x16 ( 1)) 

=  eq \f(1,(x + 1)) +  eq \f(2,( x2 + 1))  +  eq \f(4,( x4 + 1)) +  eq \f(8,( x8 + 1)) +  eq \f(16,(x8 + 1) (x8 ( 1)) 

=  eq \f(1,(x + 1)) +  eq \f(2,( x2 + 1))  +  eq \f(4,( x4 + 1))  +  eq \b\bc\{(\f(8(x8 ( 1) + 16,(x8 + 1) (x8 ( 1))) 

=  eq \f(1,(x + 1)) +  eq \f(2,( x2 + 1))  +  eq \f(4,( x4 + 1))  +  eq \f(8(x8 + 1),(x8 + 1) (x8 ( 1)) 

=  eq \f(1,(x + 1)) +  eq \f(2,( x2 + 1))  +  eq \f(4,( x4 + 1))  +  eq \f(8,x8 ( 1) 

=  eq \f(1,(x + 1)) +  eq \f(2,( x2 + 1)) +  eq \b\bc\{(\f(4(x4 ( 1) + 8,(x4 + 1) (x4 ( 1))) 

=  eq \f(1,(x + 1)) +  eq \f(2,( x2 + 1)) +  eq \f(4(x4 + 1),(x4 + 1) (x4 ( 1)) 

=  eq \f(1,(x + 1)) +  eq \f(2,( x2 + 1)) +  eq \f(4,x4 ( 1) 

=  eq \f(1,(x + 1))  +  eq \b\bc\{(\f(2(x2 ( 1) + 4,(x2 + 1) (x2 ( 1))) 

=  eq \f(1,(x + 1))  +  eq \f(2(x2 + 1),(x2 ( 1) (x2 + 1)) 

=  eq \f(1,(x + 1)) +  eq \f(2,x2 ( 1)  =  eq \f(x ( 1 + 2,(x + 1) (x ( 1)) 

=  eq \f(x + 1,(x + 1) (x ( 1))  =  eq \f(1,x ( 1) =  eq \f(1,Q(x)) (†`Lv‡bv n‡jv)
eq \o((,M) 
GLv‡b,  eq \f(4x,Q(x4))  =  eq \f(4x,x4 ( 1) 



=  eq \f(4x,(x2 ( 1) (x2 + 1)) 



=  eq \f(4x,(x + 1) (x ( 1) (x2 + 1)) 

awi,  eq \f(4x,(x + 1) (x ( 1) (x2 + 1))  (  eq \f(A,x + 1)  +  eq \f(B,x ( 1)  +  eq \f(Cx + D,x2 + 1) 
... ... ... ... (i)


(i) Gi Dfqcÿ‡K (x + 1) (x ( 1) (x2 + 1) Øviv ¸Y K‡i cvB,

4x ( A(x ( 1) (x2 + 1) + B(x + 1) (x2 + 1) + (Cx + D) 



(x + 1) (x ( 1) ... ... ... ... (ii)


(ii) bs G x = ( 1 ewm‡q cvB,


4(( 1) = A(( 1 ( 1) (1 + 1)


ev,
( 4 = ( 4A


(
A = 1

(ii) bs G, x = 1 ewm‡q cvB,

4.1 = B. 2. (1 + 1)


ev,
4 = 4B


(
B = 1


(ii) bs Gi Dfqc‡ÿ x3 I x2 Gi mnM mgxK…Z K‡i cvB,


A + B + C = 0


ev,
1 + 1 + C = 0


(
C = – 2


Ges
– A + B + D = 0


ev,
– 1 + 1 + D = 0


(
D = 0


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

eq \f(4x,(x + 1)(x – 1)(x2 + 1)) = eq \f(1,(x  +1)) + eq \f(1,(x – 1)) + eq \f(– 2.x + 0,x2 + 1)



= eq \f(1,(x + 1)) + eq \f(1, (x – 1)) – eq \f(2x,x2 + 1)

BnvB wb‡Y©q AvswkK fMœvsk|
eq \o((((,cÖkœ(57) F(p, q, r) = p(3 + q(3 + r(3 ( 3p(1q(1r(1 Ges Q(x) =  eq \f(x2,x2 ( 4)
[ev›`ievb K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, ev›`ievb ( cÖkœ bs 1]
K.
†`LvI †h, (x + 2) n‡e x3 + 6x2 + 11x + 6 ivwkwUi GKwU Drcv`K|
2
L.
ƒ(p, q, r) = 0 n‡j, cÖgvY Ki †h, p = q = r A_ev pq + qr + rp = 0
4
M.
Q(x) †K AvswkK fMœvs‡k cÖKvk Ki|
4
57 bs cÖ‡kœi mgvavb
eq \o((,K)
awi, P(x) = x3 + 6x2 + 11x + 6


GLb, P(( 2) = (( 2)3 + 6(( 2)2 + 11(( 2) + 6




= ( 8 + 24 ( 22 + 6




= 0


myZivs {x ( (( 2)} ev, (x + 2), x3 + 6x2 + 11x + 6 Gi GKwU Drcv`K| (†`Lv‡bv n‡jv)
eq \o((,L) cÖkœg‡Z, F(p, q, r) = 0


ev, p(3 + q(3 + r(3 ( 3p(1q(1r(1 = 0


ev, eq \b(\f(1,p))3 + eq \b(\f(1,q))3 + eq \b(\f(1,r))3– 3 . eq \f(1,p) . eq \f(1,q). eq \f(1,r) = 0


ev, eq \f(1,2) eq \b(\f(1,p) + \f(1,q) + \f(1,r))

eq \b\bc\{(\b(\f(1,p) – \f(1,q))2 + \b(\f(1,q) – \f(1,r))2  + \b(\f(1,r) – \f(1,p))2) = 0

( 
 eq \b(\f(1,p) + \f(1,q) + \f(1,r)) 

 eq \b\bc\{(\b(\f(1,p) – \f(1,q))2 + \b(\f(1,q) – \f(1,r))2 + \b(\f(1,r) – \f(1,p))2) = 0


( 
 eq \f(1,p) +  eq \f(1,q)  +  eq \f(1,r)  = 0


ev, 
 eq \f(qr + rp + pq,pqr)  = 0  

(
pq + qr + rp = 0


A_ev,  eq \b(\f(1,p) ( \f(1,q))2 +  eq \b(\f(1,q) ( \f(1,r))2  +  eq \b(\f(1,r) ( \f(1,p))2 = 0   

GLb, `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  eq \b(\f(1,p) ( \f(1,q))2 = 0

ev,  eq \f(1,p) (  eq \f(1,q)  = 0 ev,  eq \f(1,p)  =  eq \f(1,q)  
(   p = q ... ... (i)
	Ges  eq \b(\f(1,q) ( \f(1,r))2  = 0

ev,  eq \f(1,q) ( eq \f(1,r) = 0  ev,  eq \f(1,q) =  eq \f(1,r) 
(  q = r ... ... (ii)



(i) I (ii) n‡Z cvB, p = q = r


myZivs p = q = r  A_ev pq + qr + rp = 0  (cÖgvwYZ)
eq \o((,M) 
†`Iqv Av‡Q, 

Q(x) = eq \f(x2,x2 – 4) = eq \f(x2 – 4 + 4,x2 – 4) = eq \f(x2 – 4,x2 – 4) + eq \f(4,x2 – 4)


= 1 + eq \f(4,(x + 2)(x – 2)) 


awi,  eq \f(4,(x + 2) (x ( 2))  ( eq \f(A,x + 2) + eq \f(B,x – 2) ... ... (i)


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

4 ( A(x – 2) + B(x + 2) ... ... (ii)


hv x Gi mKj gv‡bi Rb¨ mZ¨| 

(ii) bs G x = – 2 ewm‡q cvB, 

4 = A(– 2 – 2) + B(– 2 + 2)


ev, 4 = – 4A


( A = – 1


Avevi, (ii) bs G x = 2 ewm‡q cvB, 

4 = A(2 – 2) + B(2 + 2)


ev, 4 = 4B


( B = 1


A I B Gi gvb (i) bs G ewm‡q cvB, 

eq \f(4,(x + 2)(x – 2)) = eq \f(– 1,x + 2) + eq \f(1,x – 2) 

( Q(x) = 1 +  eq \f(1,x ( 2) (  eq \f(1,x + 2)  hv wb‡Y©q AvswkK fMœvsk|
eq \o((((,cÖkœ(58) ƒ(x) = x3 + 5x2 + 6x + 8 Ges g(x) = x3 + x2 ( 6x `yBwU exRMvwYwZK ivwk|

 [Rvjvjvev` K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, wm‡jU ( cÖkœ bs 1]
K.
AvswkK fMœvsk ej‡Z Kx †evS?
2
L.
hw` ƒ(x) †K x ( m Ges x ( n Øviv fvM Ki‡j GKB fvM‡kl _v‡K Z‡e †`LvI †h, m2 + n2 + mn + 5m + 5n + 6 = 0
4
M.
 eq \f(x2 ( 9x ( 6,g(x)) †K AvswkK fMœvs‡k cÖKvk Ki|
4
58 bs cÖ‡kœi mgvavb
eq \o((,K)
AvswkK fMœvsk: hw` †Kv‡bv fMœvsk‡K GKvwaK fMœvs‡ki †hvMdjiƒ‡c cÖKvk Kiv nq, Z‡e †k‡lv³ fMœvsk¸‡jvi cÖ‡Z¨KwU‡K cÖ_‡gv³ fMœvs‡ki AvswkK fMœvsk ejv nq|

†hgb :  eq \f(3x ( 8,x2 ( 5x + 6) =  eq \f(2(x ( 3) + (x ( 2),(x ( 3) (x ( 2))




=  eq \f(2,x ( 2) +  eq \f(1,x ( 3)

GLv‡b cÖ`Ë fMœvskwU‡K `yBwU fMœvs‡ki †hvMdjiƒ‡c cÖKvk Kiv n‡q‡Q| A_©vr fMœvskwU‡K `yBwU AvswkK fMœvs‡k wef³ Kiv n‡q‡Q|
eq \o((,L)
cvV¨eB‡qi Abykxjbx-2 Gi D`vniY-9 `ªóe¨| c„ôv- 44

[we.`ª. p, a I b Gi ¯’‡j h_vµ‡g f, m I n ai‡Z n‡e]
eq \o((,M)
m„Rbkxj 12(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(59) ƒ(x) =  eq \f(3x ( 1,5x + 2) Ges p(b, c, d) = b3 + c3 + d3 ( 3bcd


(mgwš^Z Aa¨vq 1 I 2

[miKvwi AMÖMvgx evwjKv D”P we`¨vjq I K‡jR, wm‡jU ( cÖkœ bs 1]
K.
ƒ(x) Gi †Wv‡gb wbY©q Ki|
2
L.
ƒ(1(2) wbY©q Ki|
4
M.
p(b, c, d) = 0 Ges b + c + d  0 n‡j †`LvI †h, b = c = d
4
59 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, ƒ(x) =  eq \f(3x ( 1,5x + 2) 

ƒ(x) msÁvwqZ n‡e hw` I †Kej hw` 5x + 2  0 nq


ev, x  (  eq \f(2,5) 

( †Wvg, ƒ = {x ( ( : x  (  eq \f(2,5) } (Ans.)

eq \o((,L)
awi, y = ƒ(x) =  eq \f(3x ( 1,5x + 2) 

ev, y =  eq \f(3x ( 1,5x + 2) 

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


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


ev, x(5y ( 3) = ( 2y ( 1


ev, x =  eq \f(( 2y ( 1,5y ( 3) 

ev, ƒ(1(y) =  eq \f(( 2y ( 1,5y ( 3)   [y = ƒ(x) n‡j x = ƒ(1(y)]


( ƒ(1(x) =  eq \f(( 2x ( 1,5x ( 3) 

GLb, ƒ(1(2) =  eq \f(( 2(2) ( 1,5(2) ( 3) =  eq \f(( 4 ( 1,10 ( 3) =  eq \f(( 5,7)  (Ans.)

eq \o((,M)
†`Iqv Av‡Q,

p(b, c, d) = 0


ev, b3 + c3 + d3 ( 3bcd = 0


ev,  eq \f(1,2) (b + c + d){(b ( c)2 + (c ( d)2 + (d ( b)2} = 0


ev, (b ( c)2 + (c ( d)2 + (d ( b)2 = 0 [( b + c + d  0]


`yB ev Z‡ZvwaK ivwki e‡M©i †hvMdj k~b¨ n‡j, Zv‡`i cÖ‡Z¨‡Ki gvb Avjv`v Avjv`vfv‡e k~b¨ nq|

A_©vr, (b ( c)2 = 0



ev, b ( c = 0



( b = c


Abyiƒcfv‡e, c = d



Ges d = b



( b = c = d  (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(60) P(a, b, c) = (a+ b + c) (ab + bc + ca)

Ges Q(a, b, c) = (b + c) (c + a) (a + b)


[wm‡jU miKvwi cvBjU D”P we`¨vjq, wm‡jU ( cÖkœ bs 2]
K.
hw` (x ( y)2 + (y ( z)2 = 0 nq Z‡e †`LvI †h, x = y = z
2
L.
†`LvI †h, Q(a, b, c) + abc = P(a, b, c)
4
M.
hw` P(a, b, c) = abc nq Z‡e hvPvB Ki,  eq \f(1,(a + b + c)7) =  eq \f(1,a7) +  eq \f(1,b7) +  eq \f(1,c7)  nIqv m¤¢e wKbv|
4
60 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,

(x – y)2 + (y – z)2 = 0


`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| 

( (x – y)2 = 0
Avevi, (y – z)2 = 0


ev, x – y = 0
ev, y – z = 0


( x = y

( y = z


( x = y = z (†`Lv‡bv n‡jv)
eq \o((,L) 
†`Iqv Av‡Q, 

P(a, b, c) = (a + b + c) (ab + bc + ca)


Q(a, b, c) = (b + c)(c + a)(a + b)


evgcÿ = Q(a, b, c) + abc




= (b + c)(c + a)(a + b) + abc


AZtci, cvV¨eB‡qi Abykxjbx 2 Gi D`vniY-17 `ªóe¨| c„ôv-51
eq \o((,M) 
†`Iqv Av‡Q, 

P(a, b, c) = abc


ev, (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, eq \f(1, \s\do2((a + b + c)7)) = eq \f(1, \s\do2((a – c + c)7)) = eq \f(1,a7) [( b = – c]


Avevi, eq \f(1, \s\do2(a7)) + eq \f(1, \s\do2(b7)) + eq \f(1, \s\do2(c7))


= eq \f(1, \s\do2(a7)) – eq \f(1, \s\do2(c7)) + eq \f(1, \s\do2(c7)) [( b = – c]



= eq \f(1, \s\do2(a7))

( eq \f(1, \s\do2((a + b + c)7)) = eq \f(1, \s\do2(a7)) + eq \f(1, \s\do2(b7)) + eq \f(1, \s\do2(c7))
eq \o((((,cÖkœ(61) P(x) = x3 ( x ( 3 Ges Q(x) = (x + 4)(x2 + 5)

Q(x) eûc`x‡K (x ( a) Øviv fvM Ki‡j fvM‡kl nq 18.


[gva¨wgK I D”P gva¨wgK wkÿv †evW©, h‡kvi  ( cÖkœ bs 2]
K.
†`LvI †h, p3 + q3 + r3 + 3pqr GKwU cÖwZmg ivwk|
2
L.
a Gi gvb wbY©q Ki|
4
M.
 eq \f(P(x),Q(x)) †K AvswkK fMœvs‡k cÖKvk Ki|
4
61 bs cÖ‡kœi mgvavb
eq \o((,K)
awi, ƒ(p, q, r) = p3 + q3 + r3 + 3pqr


( ƒ(q, p, r) = q3 + p3 + r3 + 3pqr



= p3 + q3 + r3 + 3pqr


Ges ƒ(r, q, p) = r3 + q3 + p3 + 3rpq



= p3 + q3 + r3 + 3pqr


A_©vr, p, q, r Pj‡Ki †h‡Kv‡bv `yBwUi ¯’vb wewbgq Ki‡j ivwkwU AcwiewZ©Z _v‡K|

myZivs, ivwkwU cÖwZmg ivwk|
eq \o((,L)
†`Iqv Av‡Q, Q(x) = (x + 4)(x2 + 5)


GLb, (x ( a) Øviv fvM Ki‡j fvM‡kl n‡e Q(a).

kZ©g‡Z, Q(a) = 18



ev, (a + 4)(a2 + 5) = 18



ev, a3 + 4a2 + 5a + 20 = 18



ev, a3 + 4a2 + 5a + 2 = 0



ev, a3 + 2a2 + 2a2 + 4a + a + 2 = 0



ev, a2(a + 2) + 2a(a + 2) + 1(a + 2) = 0



ev, (a + 2)(a2 + 2a + 1) = 0



ev, (a + 2)(a + 1)2 = 0



ev, a + 2 = 0
bZzev, (a + 1)2 = 0



( a = ( 2
ev, a + 1 = 0




ev, a = ( 1



( a = ( 1, ( 2 (Ans.)

eq \o((,M)
†`Iqv Av‡Q, P(x) = x3 ( x ( 3


Q(x) = (x + 4)(x2 + 5)


(  eq \f(P(x),Q(x)) =  eq \f(x3 ( x ( 3,(x + 4)(x2 + 5))

awi,  eq \f(x3 ( x ( 3,(x + 4)(x2 + 5)) = 1 +  eq \f(A,x + 4) +  eq \f(Bx + D,x2 + 5) … … (i)


(i) bs mgxKiY‡K (x + 4)(x2 + 5) Øviv ¸Y K‡i cvB,

x3 ( x ( 3 = (x + 4)(x2 + 5) + A(x2 + 5) + (Bx + D)(x + 4)



= x3 + 4x2 + 5x + 20 + Ax2 + 5A + Bx2 + 4Bx + Dx + 4D


ev, x3 ( x ( 3 = x3 + (A + B + 4)x2 + (4B + D + 5)x + 5A + 4D + 20 … … (ii)


GLb, (ii) bs mgxKi‡Y x2, x Gi mnM I aªæeKc` mgxK…Z K‡i cvB,

x2 Gi mnM: A + B + 4 = 0



B = ( (4 + A)


x Gi mnM: 4B + D + 5 = ( 1



ev, ( 4(4 + A) + D + 5 = ( 1



ev, ( 16 ( 4A + D + 5 = ( 1



ev, D = 10 + 4A


aªæeK c`: 5A + 4D + 20 = ( 3



ev, 5A + 4(10 + 4A) + 20 = ( 3



ev, 5A + 40 + 16A + 20 = ( 3



ev, 21A = ( 63



( A = ( 3


Ges B = ( 1



D = 10 ( 12 = ( 2


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


 eq \f(x3 ( x ( 3,(x + 4)(x2 + 5)) = 1 +  eq \f(( 3,x + 4) +  eq \f(( x ( 2,x2 + 5)

(  eq \f(P(x),Q(x)) = 1 (  eq \f(3,x + 4) (  eq \f(x + 2,x2 + 5) (Ans.)

eq \o((((,cÖkœ(62) (i) P(a) = 4a4 + 12a3 + 7a2 ( 3a ( 2

(ii) P(x) = x3 + 5x2 + 6x + 8

(iii)  eq \f(2,(2x + 10)(x + 3)2)

[cUzqvLvjx miKvwi evwjKv D”P we`¨vjq, cUzqvLvjx  ( cÖkœ bs 2]
K.
P(a) †K Drcv`‡K we‡kølY 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, 

a2 + b2 + ab + 5a + 5b + 6 = 0.
4
M.
(iii) bs fMœvskwU‡K AvswkK fMœvs‡k cÖKvk Ki|
4
62 bs cÖ‡kœi mgvavb
eq \o((,K)
g‡b Kwi, P(a) = 4a4 + 12a3 + 7a2 ( 3a ( 2


a = (1 n‡j, P((1) = 4 ( 12 + 7 + 3 ( 2 = 0
( {a – (–1)} A_©vr (a +1), P(a) Gi GKwU Drcv`K|
GLb, 4a4 + 12a3 + 7a2 – 3a – 2


= 4a4 + 4a3 + 8a3 + 8a2 ( a2 ( a ( 2a ( 2


= 4a3(a + 1) + 8a2(a + 1) – a(a + 1) – 2(a + 1)


= (a + 1) (4a3 + 8a2 – a ( 2)


= (a + 1) {4a2(a + 2) ( 1(a + 2)}


= (a + 1) (a + 2) (4a2 ( 1)


= (a + 1) (a + 2) (2a + 1) (2a ( 1) (Ans.)

eq \o((,L)
cvV¨eB‡qi Aa¨vq-2 Gi D`vniY-9 `ªóe¨| c„ôv-44
eq \o((,M)
awi,  eq \f(2,(2x + 10)(x + 3)2) (  eq \f(A,2x + 10) +  eq \f(B,x + 3) +  eq \f(C,(x + 3)2) ….. (1)


(1) bs Gi Dfqcÿ‡K (2x + 10)(x + 3)2 Øviv ¸Y K‡i cvB,

2 = A(x + 3)2 + B(2x + 10)(x + 3) + C(2x + 10) … … (2)


GLb, (2) bs G x = ( 3 ewm‡q cvB,

2 = A.0 + B.0 + C{2 ( (( 3) + 10}


ev, 2 = C(( 6 + 10)


ev, 2 = 4C  ( C =  eq \f(1,2)

Avevi, (2) bs G x = ( 5 ewm‡q cvB,

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


ev, 2 = A(( 2)2

( A =  eq \f(1,2)

(2) bs Gi Dfq cÿ n‡Z x2 Gi mnM¸‡jv mgxK…Z K‡i cvB,

0 = A + 2B


ev, B =  eq \f(( A,2)  (  B = (  eq \f(1,4)

A, B I C Gi gvb (1) bs G ewm‡q cvB,

 eq \f(2,(2x + 10)(x + 3)2) (  eq \f(\f(1,2),2x + 10) +  eq \f(( \f(1,4),x + 3) +  eq \f(\f(1,2),(x + 3)2) 


=  eq \f(1,2(2x + 10)) (  eq \f(1,4(x + 3)) +  eq \f(1,2(x + 3)2)

BnvB wb‡Y©q AvswkK fMœvsk|
eq \o((((,cÖkœ(63) P(a) =  eq \f(2a,(a + 1)(a2 + 1))  Ges Q =  eq \f(1,a3) +  eq \f(1,b3) +  eq \f(1,c3)  `ywU dvskb|
[K¨vgweªqvb ¯‹zj GÛ K‡jR, XvKv ( cÖkœ bs 1]
K.
mggvwÎK eûc`x I cÖwZmg ivwk Kx?
2
L.
hw` Q =  eq \f(3,abc)  nq Z‡e †`LvI †h, bc + ca + ab = 0 A_ev a = b = c
4
M.
P(a) †K AvswkK fMœvs‡k cÖKvk Ki|
4
63 bs cÖ‡kœi mgvavb
eq \o((,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)

cÖwZmg ivwk (Symmetric Expression): GKvwaK PjK msewjZ †Kv‡bv exRMvwYwZK ivwki †h‡Kv‡bv `yBwU PjK ¯’vb wewbg‡q hw` ivwkwU AcwiewZ©Z _v‡K, Z‡e ivwkwU‡K H PjKmg~‡ni cÖwZmg (symmetric) ivwk ejv nq| †hgb, a + b + c ivwkwU a, b, c Pj‡Ki cÖwZmg ivwk|
eq \o((,L)
†`Iqv Av‡Q,

    Q =  eq \f(1,a3) +  eq \f(1,b3) +  eq \f(1,c3) 

ev,  eq \f(3,abc) =  eq \f(1,a3) +  eq \f(1,b3) +  eq \f(1,c3)   eq \b\bc\[(( Q = \f(3,abc)) 

ev,  eq \f(1,a3) +  eq \f(1,b3) +  eq \f(1,c3) (  eq \f(3,abc) = 0


ev, 
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[ ( x3 + y3 + z3 – 3xyz = 
[image: image3.wmf]2

1

(x + y + z) {(x – y)2 + (y – z)2 + (z – x)2 }]

ev,  eq \b(\f(1,a) + \f(1,b) + \f(1,c)) 

 eq \b\bc\{(\b(\f(1,a) – \f(1,b))2 + \b(\f(1,b) – \f(1,c))2 + \b(\f(1,c) – \f(1,a))2) = 0


( 
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ev,  eq \f(bc + ca + ab,abc)  = 0


( bc + ca + ab = 0


A_ev, 
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wKšÍy `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
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ev, 
 eq \f(1,b) ( eq \f(1,c) = 0

ev, 

[image: image10.wmf]c
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( 
a = b = c


myZivs bc + ca + ab = 0 A_ev a = b = c  (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q,


P(a) =  eq \f(2a,(a + 1)(a2 + 1)) 

awi,  eq \f(2a,(a + 1)(a2 + 1)) (  eq \f(A,(a + 1)) +  eq \f(Ba + C,a2 + 1)  ... ... ... (i)


(i) bs Gi Dfqcÿ‡K (a + 1) (a2 + 1) Øviv ¸Y Kwi,


2a ( A(a2 + 1) + (Ba + C) (a + 1) ... ... ... (ii)


(ii) bs G a = ( 1 ewm‡q cvB,


2.(( 1) = A{(( 1)2 + 1} + 0



ev, ( 2 = 2A



( A = ( 1


a2, a Gi mnM mgxK…Z K‡i cvB,


A + B = 0 ... ... ... (iii)



B + C = 2 ... ... ... (iv)


(iii) bs n‡Z,


A + B = 0



ev, ( 1 + B = 0



( B = 1


(iv) bs n‡Z,


B + C = 2



ev, C + 1 = 2



( C = 1


A, B I C Gi gvb¸‡jv (i) bs G emvB,

(  eq \f(2a,(a + 1) (a2 + 1)) =  eq \f(( 1,(a + 1)) +  eq \f(a.1 + 1,(a2 + 1)) 


=  eq \f(a + 1,a2 + 1) (  eq \f(1,a + 1)  (Ans.)

eq \o((((,cÖkœ(64) P(x) = 18x3 + 15x2 ( x + a; Q(x) = x3 + x2 ( 6x 

Ges R(x) = x3 ( x2 ( 10x ( 8 n‡jv x Pj‡Ki wZbwU eûc`x|

[D`qb D”P gva¨wgK we`¨vjq, XvKv ( cÖkœ bs 2]
K.
R(x) †K Drcv`‡K we‡kølY Ki|
2
L.
P(x) Gi GKwU Drcv`K (3x + 2) n‡j, a Gi gvb wbY©q Ki|
4
M.
 eq \f(x2 + x ( 1,Q(x))  †K AvswkK fMœvs‡k cÖKvk Ki|
4
64 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


R(x) = x3 ( x2 ( 10x ( 8


x = ( 1 n‡j, R((1) = ((1)3 ( (( 1)2 ( 10(( 1) ( 8



= 0


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

( R(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 ( 4) (x + 2) (Ans.)

eq \o((,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 eq \b(− \f(2,3)) = 0


ev, 
18  eq \b(− \f(2,3))3 + 15  eq \b(− \f(2,3))2 −  eq \b(− \f(2,3)) + a = 0


ev, 
− 18 .  eq \f(8,27) + 15 .  eq \f(4,9) +  eq \f(2,3) + a = 0


ev, 
−  eq \f(16,3) +  eq \f(20,3) +  eq \f(2,3) + a = 0  

ev,
a =  eq \f(16,3) −  eq \f(20,3) −  eq \f(2,3)

ev, 
a =  eq \f(16 − 20 − 2,3)

ev,
a =  eq \f(− 6,3)

( 
a = − 2 (Ans.)

eq \o((,M)
†`Iqv Av‡Q, Q(x) = x3 + x2 ( 6x


Q(x) †K Drcv`‡K we‡kølY 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 =  eq \f(x2 + x – 1, x3 + x2 – 6x)  



=  eq \f(x2 + x –1, x (x –2) (x + 3))    
awi,   eq \f(x2 + x – 1, x (x –2) (x + 3))   (   eq \f(A,x) +  eq \f(B, x –2)  +   eq \f(C,x + 3)  ....... (i)

Dfqcÿ‡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)

hv x-Gi mKj gv‡bi Rb¨ mZ¨|
(ii) bs G x = 0  ewm‡q cvB,
–1 = A. (–2).3  ev, – 6A  = –1  (  A =   eq \f(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 =  eq \f(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 =   eq \f(1,3) 
A, B I C Gi gvb (i) bs G ewm‡q cvB,
 eq \f(x2 + x –1, x (x –2) (x + 3))  = eq \f(\f(1,6),x) + eq \f(\f(1,2),x ( 2) + eq \f(\f(1,3),x + 3) 


=   eq \f(1,6x)  +  eq \f(1,2 (x –2))  +  eq \f(1,3 (x + 3)) 
hv AvswkK fMœvs‡k cÖKvwkZ iƒc|
eq \o((((,cÖkœ(65) x, y, z Gi GKwU eûc`x n‡jv F(x, y, z) = x3 + y3 + z3 ( 3xyz

[wLjMuvI miKvwi D”P we`¨vjq, XvKv ( cÖkœ bs 1]
K.
†`LvI †h, F(x, y, z) n‡jv GKwU PµµwgK ivwk|
2
L.
F(x, y, z) †K Drcv`‡K we‡kølY 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, z = a + b ( c nq, Z‡e †`LvI †h, F(a, b, c) : F(x, y, z) = 1 : 4
4
65 bs cÖ‡kœi mgvavb
eq \o((,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)
eq \o((,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)
eq \o((,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)


=  eq \f(1,2) (x + y + z) (2x2 + 2y2 + 2z2 – 2xy – 2yz – 2zx)


=  eq \f(1,2) (x + y + z) {(x ( y)2 + (y ( z)2 + (z ( x)2}


= 
 eq \f(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]

=  eq \f(1,2) (a + b + c) {(2b ( 2a)2 + (2c ( 2b)2 + (2a ( 2c)2}


=  eq \f(1,2) (a + b + c) {4(a ( b)2 + 4(b ( c)2 + 4 (c ( a)2}


= 4.  eq \f(1,2) (a + b + c) {(a ( b)2 + (b ( c)2 + (c ( a)2}


= 4(a3 + b3 + c3 ( 3abc)   [(  eq \f(1,2) (a + b + c) {(a ( b)2 + (b ( c)2 


+ (c ( a)2} = a3 + b3 + c3 ( 3abc]


= 4. F(a, b, c)


( 
F (x, y, z) = 4 F(a, b, c)


ev, 
 eq \f(F (a, b, c),F (x, y, z)) = \f(1,4) 

( 
F (a, b, c) : F (x, y, z) = 1 : 4  (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(66) ƒ(x) = ln  eq \f(5 + x,5 ( x) , P(x) = x2 + x ( 1
(mgwš^Z Aa¨vq 1 I 2
Q(x) = x3 + x2 ( 6x

[bvivqYMÄ miKvwi evwjKv D”P we`¨vjq, bvivqYMÄ ( cÖkœ bs 1]
K.
a3 + b3 + c3 ( 3abc †K Drcv`‡K we‡kølY Ki|
2
L.
 eq \f(P(x),Q(x))  †K AvswkK fMœvs‡k cÖKvk Ki|
4
M.
ƒ(x) Gi Dƒ I Rƒ wbY©q Ki|
4
66 bs cÖ‡kœi mgvavb
eq \o((,K)
a3 + b3 + c3 ( 3abc

= (a + b)3 ( 3ab(a + b) + c3 ( 3abc


= (a + b)3 + c3 ( 3ab(a + b + c)


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


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

= (a + b + c) (a2 + b2 + c2 –  ab ( bc ( ca)
eq \o((,L)
 eq \f(P(x),Q(x)) =  eq \f(x2 + x – 1, x3 + x2 – 6x)  =   eq \f(x2 + x – 1, x (x2 + x – 6))  =  eq \f(x2 + x –1, x (x –2) (x + 3)) 

awi,   eq \f(x2 + x – 1, x (x –2) (x + 3))   (   eq \f(A,x) +  eq \f(B, x –2)  +   eq \f(C,x + 3)  .......(i)


Dfqcÿ‡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) -G x = 0 ewm‡q cvB,

–1 = A. (–2). 3


ev,  – 6A  = –1


( A =   eq \f(1,6) 

(ii) -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 =  eq \f(1,2) 

(ii) –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 =   eq \f(1,3) 

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

 eq \f(x2 + x –1, x (x –2) (x + 3)) = eq \f(\f(1,6),x) + eq \f(\f(1,2),x ( 2) + eq \f(\f(1,3),x + 3) 



=   eq \f(1,6x)  +  eq \f(1,2 (x –2))  +  eq \f(1,3 (x + 3)) 

hv wb‡Y©q AvswkK fMœvsk|
eq \o((,M)
awi,  eq y = ƒ(x) = (n \f(5 + x,5 ( x) 

†h‡nZz jMvwi`g dvskb ïaygvÎ abvÍK ev¯Íe msL¨vi Rb¨ msÁvwqZ nq

( 
 eq \f(5 + x,5 ( x) > 0  hw` (i) 5 + x > 0  Ges 5 ( x > 0 nq

A_ev (ii) 5 + x < 0 Ges 5 ( x < 0 nq|

(i) bs n‡Z cvB, x > ( 5 Ges (x > ( 5


ev,
x > ( 5 Ges x < 5


( 
†Wv‡gb = {x : – 5 < x} Ges  (x : x < 5}




= ((5, () ( (( (, 5) = ( (5, 5)


(ii) bs n‡Z cvB, x < ( 5 Ges  (x < ( 5


ev,
x < ( 5 Ges x > 5


( †Wv‡gb = {x : x < (5} ( (x : x > 5} = (

( cÖ`Ë dvsk‡bi †Wv‡gb Dƒ = (i) I (ii) G cÖvß †Wv‡g‡bi ms‡hvM 



= ((5, 5) ( ( = ((5, 5)


awi,  eq y = ƒ(x) =  (n \f(5 + x,5 ( x) 

ev,
ey =  eq \f(5 + x,5 ( x) 

ev,
5 + x = 5ey ( xey

ev,
x(1 + ey) = 5(ey ( 1)


ev,
x =  eq \f(5(ey ( 1),ey + 1)

y Gi mKj ev¯Íe gv‡bi Rb¨ x Gi gvb ev¯Íe nq|

( 
cÖ`Ë dvs‡k‡bi †iÄ  Rƒ = (

†Wv‡gb Dƒ = (–5, 5) Ges †iÄ Rƒ = ( (Ans.)
eq \o((((,cÖkœ(67) P(x) = 18x3 + 15x2 ( x + a eûc`xi GKwU Drcv`K 3x ( 1


[miKvwi †gvnv¤§` cyi g‡Wj ¯‹zj GÛ K‡jR, XvKv ( cÖkœ bs 1]
K.
a Gi gvb wbY©q Ki|
2
L.
P(x) †K Drcv`‡K we‡kølY Ki|
4
M.
 eq \f(3x2 + 8x + 2,P(x))  †K AvswkK fMœvs‡k cÖKvk Ki|
4
67 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


(3x ( 1), P(x) Gi GKwU Drcv`K|

Zvn‡j, P eq \b(\f(1,3)) = 0



ev, 18 .  eq \b(\f(1,3))3 + 15 .  eq \b(\f(1,3))2 (  eq \f(1,3) + a = 0



ev,  eq \f(18,27) +  eq \f(15,9) (  eq \f(1,3) + a = 0



ev,  eq \f(18 + 45 ( 9,27) + a = 0



ev,  eq \f(54,27) + a = 0



ev, a + 2 = 0



( a = ( 2 (Ans.)

eq \o((,L)
ÔKÕ bs n‡Z cÖvß a = ( 2


( P(x) = 18x3 + 15x2 ( x ( 2


AZtci, cvV¨eB‡qi Aa¨vq-2 Gi D`vniY-13 `ªóe¨| c„ôv-46
eq \o((,M)
ÔLÕ bs n‡Z cÖvß,


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


(  eq \f(3x2 + 8x + 2,P(x)) =  eq \f(3x2 + 8x + 2,(2x + 1)(3x + 2)(3x ( 1)) 

awi,

 eq \f(3x2 + 8x + 2,(2x + 1)(3x + 2)(3x ( 1)) (  eq \f(A,(2x + 1)) +  eq \f(B,(3x + 2)) +  eq \f(C,(3x ( 1)) ... (i)


(i) bs Gi Dfqc‡ÿ (2x + 1) (3x + 2) (3x ( 1) Øviv ¸Y Kwi|

3x2 + 8x + 2 ( A(3x + 2) (3x ( 1) + B(2x + 1) (3x ( 1) + C(2x + 1) (3x + 2) ... ... ... (ii)


(ii) bs Gi x2, x I aªæeK c‡`i mnM mgš^q K‡i cvB,


9A + 6B + 6C = 3 ... ... ... (iii)



3A + B + 7C = 8 ... ... ... (iv)


( 2A ( B + 2C = 2



ev, 2A + B ( 2C = ( 2 ... ... ... (v)


(iv) ( (v) K‡i cvB,

A + 9C = 10 ... ... ... (vi)



(iii) ( 6 ( (iv) (


9A + 6B + 6C ( 6 ( (3A + B + 7C) = 3 ( 48



ev, ( 9A ( 36C = ( 45



( A + 4C = 5 ... ... ... (vii)


GLb, (vi) I (vii) n‡Z cvB,


A + 9C = 10



A + 4C = 5


we‡qvM K‡i, 5C = 5




ev, C = 1


Avevi, (vi) n‡Z cvB,


A = 10 ( 9C = 10 ( 9 ( 1 = 1


(iv) bs n‡Z cvB,


B = 8 ( (3A + 7C) = 8 ( (3.1 + 7.1) = ( 2


( (i) bs G gvb ewm‡q cvB,

 eq \f(3x2 + 8x + 2,(2x + 1) (3x + 2) (3x ( 1)) (  eq \f(1,(2x + 1)) (  eq \f(2,3x + 2) +  eq \f(1,3x ( 1)  
(Ans.)
eq \o((((,cÖkœ(68) P(x) = ( x2 + 15x + 10x3 + 9 Ges Q(x) = x3 + x2 ( 6x


[knx` gvgyb gvngy` cywjk jvBbm ¯‹zj G¨vÛ K‡jR, ivRkvnx ( cÖkœ bs 2]
K.
P(x) †K x Pj‡Ki Av`k©iƒ‡c wj‡L Gi gvÎv wbY©q Ki|
2
L.
P(x) †K Drcv`‡K we‡kølY Ki|
4
M.
 eq \f(x2 + x ( 1,Q(x))  †K AvswkK fMœvs‡k cÖKvk Ki|
4
68 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


P(x) = ( x2 + 15x + 10x3 + 9; 

G‡K x Pj‡Ki Av`k©iƒ‡c cÖKvk Ki‡j cvB,


P(x) = 10x3 ( x2 + 15x + 9


P(x) ivwkwUi c`mg~‡ni m‡e©v”P NvZ 3


( P(x) Gi gvÎv 3 (Ans.)
eq \o((,L)
P(x) Gi aªæeK c` 9 Gi Drcv`Kmg~‡ni †mU,


F1 = {( 1, ( 3, ( 9}


P(x) Gi gyL¨ mnM 10 Gi Drcv`Kmg~‡ni †mU,


F2 = {( 1, ( 2, ( 5, ( 10}


GLb, P(a) we‡ePbv Kwi, †hLv‡b a =  eq \f(r,s) 

Ges r ( F1, s ( F2


a = 1 n‡j, P(1)  0



a = ( 1 n‡j, P(( 1)  0



a =  eq \f(1,2)  n‡j, P eq \b(\f(1,2))  0



a = (  eq \f(1,2)  n‡j, P eq \b(( \f(1,2)) = 0


myZivs x +  eq \f(1,2) =  eq \f(1,2) (2x + 1) A_©vr (2x + 1),


P(x) Gi GKwU Drcv`K|

GLb, P(x) = 10x3 ( x2 + 15x + 9



= 10x3 + 5x2 ( 6x2 ( 3x + 18x + 9



= 5x2(2x + 1) ( 3x(2x + 1) + 9(2x + 1)



= (2x + 1) (5x2 ( 3x + 9) (Ans.)
eq \o((,M)
†`Iqv Av‡Q,


Q(x) = x3 + x2 ( 6x


cÖ`Ë fMœvsk =  eq \f(x2 + x ( 1,Q(x)) 


=  eq \f(x2 + x ( 1,x3 + x2 ( 6x) 


=  eq \f(x2 + x ( 1,x(x2 + x ( 6)) 


=  eq \f(x2 + x ( 1,x(x ( 2) (x + 3)) 

awi,  eq \f(x2 + x ( 1,x(x + 3) (x ( 2)) =  eq \f(A,x) +  eq \f(B,x ( 2) +  eq \f(C,x + 3)  ... ... ... (i)


Dfqcÿ‡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) G x = 0 ewm‡q cvB,


( 1 = A(( 2).3



ev, ( 6A = ( 1



ev, A =  eq \f(1,6) 

(ii) G x = 2 ewm‡q cvB,


22 + 2 ( 1 = A.0 + B.2(2 + 3) + C.0



ev, 5 = B.2.5



ev, 10B = 5



ev, B =  eq \f(6,10) =  eq \f(1,2) 

(ii) G x = ( 3 ewm‡q cvB,


(( 3)2 ( 3 ( 1 = A.0 + B.0 + C.(( 3)(( 3 ( 2)



ev, 5 = C.15



ev, C =  eq \f(5,15) =  eq \f(1,3) 

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


 eq \f(x2 + x ( 1,x(x + 3) (x ( 2)) =  eq \f(\f(1,6),x) +  eq \f(\f(1,2),x ( 2) +  eq \f(\f(1,3),x + 3) 


(  eq \f(x2 + x ( 1,x(x + 3) (x ( 2)) =  eq \f(1,6x) +  eq \f(1,2(x ( 2)) +  eq \f(1,3(x + 3)) 

hv, wb‡Y©q AvswkK fMœvsk|
eq \o((((,cÖkœ(69) F(x) =  eq \f(x ( 5,2x + 1)  Ges g(x) = x3 + 6x2 + 11x + 6 `yBwU dvskb|
(mgwš^Z Aa¨vq 1 I 2

[wk‡ivBj miKvwi D”P we`¨vjq, ivRkvnx ( cÖkœ bs 1]
K.
†`LvI †h, F GKwU GK-GK dvskb|
2
L.
F(1(x) = x ( 5 n‡j x Gi m¤¢ve¨ gvb wbY©q Ki|
4
M.
 eq \f(x3,g(x))  †K AvswkK fMœvs‡k cÖKvk Ki|
4
69 bs cÖ‡kœi mgvavb
eq \o((,K)
awi, a, b ( †Wvg F Ges F(x) GK-GK n‡e hw` I †Kej hw` F(a) = F(b) Gi Rb¨ a = b nq|

awi, F(a) = F(b)


ev,  eq \f(a ( 5,2a + 1) =  eq \f(b ( 5,2b + 1)

ev, 2ab + a ( 10b ( 5 = 2ab ( 10a + b ( 5


ev, 11a = 11b


( a = b


( F(x) dvskbwU GK-GK| (Ans.)
eq \o((,L)
†`Iqv Av‡Q, F(x) =  eq \f(x ( 5,2x + 1)

GLb, F(1(x) = x ( 5 n‡j,


x = F(x ( 5)


ev,
x =  eq \f(x ( 5 ( 5,2(x ( 5) + 1)

ev,
x =  eq \f(x ( 10,2x ( 10 + 1)

ev,
2x2 ( 9x = x ( 10


ev, 
2x2 ( 10x + 10 = 0


ev, 
x2 ( 5x + 5 = 0


ev, 
x =  eq \f(( ((5) ( \r(((5)2 ( 4.1.5),2.1) 

ev, 
x =  eq \f(5 ( \r(25 ( 20),2) 

( 
x =  eq \f(5 ( \r(5),2) (Ans.)

eq \o((,M)
†`Iqv Av‡Q,

g(x) = x3 + 6x2 + 11x + 6


GLb, x + 2, g(x) Gi GKwU Drcv`K n‡j

g(( 2) = 0 n‡e|

( 
g((2) = (( 2)3 + 6(( 2)2 + 11(( 2) + 6 




= – 8 + 24 – 22 + 6




= 0 


( (x + 2), g(x) Gi GKwU Drcv`K|

( g(x) = x3 + 2x2 + 4x2 + 8x + 3x + 6



= x2(x + 2) + 4x(x + 2) + 3(x + 2)



= (x + 2)(x2 + 4x + 3)



= (x + 2)(x2 + 3x + x + 3)



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


GLb,  eq \f(x3,g(x)) =  eq \f(x3,(x + 1)(x + 2)(x + 3))

awi,  eq \f(x3,(x + 1)(x + 2)(x + 3)) ( 1 +  eq \f(A,x + 1) +  eq \f(B,x + 2) +  eq \f(C,x + 3) ... ... (i)


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

x3 ( (x + 1) (x + 2) (x + 3) + A(x + 2) (x + 3) + B(x + 1) (x + 3) + C(x + 1) (x + 2) ... ... ... ... (ii)


(ii) bs G x = ( 1 ewm‡q cvB,

(( 1)3 = 0 + A(( 1 + 2) (( 1 + 3) + 0 + 0


ev,
( 1 = 2A   ( A = (  eq \f(1,2) 

(ii) bs G x = ( 2 ewm‡q cvB,


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


(
B = 8


(ii) bs G x = ( 3 ewm‡q cvB,


(( 3)3 = 0 + 0 + 0 + C(( 2) (( 1)


ev,
( 27 = 2C


(
C = (  eq \f(27,2) 

A, B, C Gi gvb (i) bs G ewm‡q cvB,

 eq \f(x3,(x + 1) (x + 2) (x + 3))  = 1 +  eq \f(( ,x + 1) 
 +  eq \f(8,x + 2)  +  eq \f(( \f(27,2),x + 3) 

( eq \f(x3,g(x)) = 1– eq \f(1,2(x + 1)) + eq \f(8,x + 2) – eq \f(27,2(x  + 3))

hv cÖ`Ë fMœvskwUi AvswkK fMœvs‡k cÖKvk|
eq \o((((,cÖkœ(70) P(x) = ax3 + bx2 +cx + d eûc`xi mnM¸‡jv c~Y©msL¨v, a  0, d  0 Ges x ( r eûc`xi GKwU Drcv`K| S = {3n : n = 0 A_ev n ( N}
(mgwš^Z Aa¨vq 1 I 2

[we Gj miKvwi D”P we`¨vjq, wmivRMÄ ( cÖkœ bs 2]
K.
A = {a, b}, B = {c, d} Ges C = {e, ƒ} n‡j A ( (B  C) wbY©q Ki|
2
L.
†`LvI †h, hw` r =  eq \f(p,q)  jwNô AvKv‡i cÖKvwkZ g~j` msL¨v nq, Z‡e p, d Gi Drcv`K I q, a Gi Drcv`K n‡e|
4
M.
S Gi GKwU cÖK…Z Dc‡mU eY©bv Ki hv S Gi mgZzj|
4
70 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


A = {a, b}, B = {c, d},  C = {e, ƒ}


( B  C = {c, d}  {e, ƒ} = {c, d, e, f}


( A ( (B  C) = {a, b} ( {c, d, e, ƒ}



= {(a, c), (a, d), (a, e), (a, ƒ), (b, c), (b, d), (b, e), (b, ƒ)} 
(Ans.)
eq \o((,L)
cvV¨eB‡qi Aa¨vq-2 Gi D`vniY 11(L) bs `ªóe¨| c„ôv-45
eq \o((,M)
Dc‡ii cÖ‡kœ D‡jøwLZ †mU S = {1, 3, 32,.........,3n,........} 

GLb Avgiv GKwU †mU F wjwL wb‡æv³fv‡e, F = { 3k : k ( S}   

 [A_©vr F Gi GKwU Dcv`vb S Gi Abyiƒc Dcv`v‡bi 3 ¸Y]


A_©vr, F = {3, 32, 33, .......... , 3n +1,............}


GB †m‡Ui cÖ‡Z¨KwU m`m¨B S †m‡U Av‡Q|

GLb S Ges F Gi g‡a¨ Avgiv GKwU GK-GK-wgj †`Lv‡Z cvwi|




†h‡nZz F Gi cÖ‡Z¨KwU m`m¨B S †m‡U Av‡Q Ges S Gi AšÍZ GKwU m`m¨ Av‡Q hv F G †bB, A_©vr 1, Zvn‡j ejv hvq F, S(Gi cÖK…Z Dc‡mU Ges S Gi mgZzj|
eq \o((((,cÖkœ(71) ƒ(x) =  eq \f(1,\r(1 ( 2x))  Ges p(x) = x3 ( 6x2 + 11x ( 6


(mgwš^Z Aa¨vq 1 I 2

[cywjk jvBb D”P we`¨vjq, w`bvRcyi ( cÖkœ bs 1]
K.
ƒ(x) = 1 n‡j, x Gi gvb wbY©q Ki|
2
L.
ƒ(x) Gi †Wv‡gb wbY©q Ki Ges ƒ(x) GK-GK dvskb wKbv †`LvI|
4
M.
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
71 bs cÖ‡kœi mgvavb
eq \o((,K)
cÖ`Ë dvskb, ƒ(x) =  eq \f(1,\r(1 ( 2x)) 

†`Iqv Av‡Q,


ƒ(x) = 1



ev,  eq \f(1,\r(1 ( 2x)) = 1



ev,  eq \r(1 ( 2x) = 1



ev, 1 ( 2x = 1    [eM© K‡i]


ev, 2x = 0



( x = 0  (Ans.)

eq \o((,L)
GLv‡b,


ƒ(x) =  eq \f(1,\r(1 ( 2x)) 

ƒ(x) msÁvwqZ n‡e hw` I †Kej hw`


1 ( 2x > 0



ev, 2x ( 1 < 0



ev, 2x < 1



ev, x <  eq \f(1,2) 


( x <  eq \f(1,2) 

( †Wvg, ƒ = {x ( ( : x <  eq \f(1,2) } (Ans.)


dvskbwU GK-GK n‡e hw` I †Kej hw` †h‡Kv‡bv x1, x2 ( †Wvg ƒ Gi Rb¨ ƒ(x1) = ƒ(x2) n‡j, x1 = x2 nq|

awi, ƒ(x1) = ƒ(x2)



ev,  eq \f(1,\r(1 ( 2x1)) =  eq \f(1,\r(1 ( 2x2)) 


ev,  eq \r(1 ( 2x1) =  eq \r(1 ( 2x2) 


ev, 1 ( 2x1 = 1 ( 2x2  [Dfq‡K eM© K‡i]


ev, ( 2x1 = ( 2x2


ev, x1 = x2


( x1 = x2

myZivs dvskbwU GK-GK|
eq \o((,M)
m„Rbkxj 7(L) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(72) (i) ƒ : ( ( {1} ( R, ƒ(x) =  eq \f(1 + x,1 ( x) 
(ii) A = x(x + 1)
(mgwš^Z Aa¨vq 1 I 2

[Kzwgjøv nvB ¯‹zj, Kzwgjøv ( cÖkœ bs 1]
K.
{3, 5, 7} Ges {1, 2, 3, 4} †mUØq mgZzj wK bv wbY©q Ki|
2
L.
†`LvI †h, ƒ Øviv ewY©Z dvskbwU GK-GK n‡jI AbUz bq|
4
M.
 eq \f(3x2 + x + 2,A)  †K AvswkK fMœvs‡k iƒcvšÍi Ki|
4
72 bs cÖ‡kœi mgvavb
eq \o((,K)
awi, 
A = {1, 2, 3, 4}, 
B = {3, 5, 7}


G‡`i g‡a¨ GK-GK wgj m¤úK© wbæiƒc:


Dc‡ii wP‡Î GK-GK wgjwU‡K A (((B:


2k + 1, k ( A Øviv eY©bv Kiv hvq| wKš‘ 9 ( B nIqvq 4, B †m‡Ui †Kvb Dcv`v‡bi mv‡_ m¤úwK©Z bq|

myZivs A I B mgZzj bq|
eq \o((,L)
†`Iqv Av‡Q,


ƒ : ( ( {1} ( (


ƒ(x) =  eq \f(1 + x,1 ( x) 

ƒ(x) GK-GK n‡e hw` I †Kej hw` †h †Kv‡bv x1, x2 ( †Wvg ƒ Gi Rb¨ ƒ(x1) = ƒ(x2) n‡j, x1 = x2 nq|

awi, ƒ(x1) = ƒ(x2)



ev,  eq \f(1 + x1,1 ( x1) =  eq \f(1 + x2,1 ( x2) 


ev, 1 ( x2 + x1 ( x1x2 = 1 + x2 ( x1 ( x1x2


ev, 2x1 = 2x2


( x1 = x2

myZivs dvskbwU GK-GK|

awi, y = ƒ(x) =  eq \f(1 + x,1 ( x) 


ev, y ( xy = 1 + x



ev, x + xy = y ( 1



ev, x(1 + y) = y ( 1



( x =  eq \f(y ( 1,y + 1) ( ( n‡e hw` 1 + y  0



ev, y ( ( 1 nq|

A_©vr dvskbwUi †iÄ ( ( {(1}  †Kv‡Wv‡gb (()


( dvskbwU mvwe©K ev AbUz bq|

myZivs dvskbwU GK-GK n‡jI AbUz bq| (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q,


A = x(x + 1)


(  eq \f(3x2 + x + 2,A) =  eq \f(3x2 + x + 2,x(x + 1)) = 3 +  eq \f(2 ( 2x,x(x + 1)) 

awi,  eq \f(2 ( 2x,x(x + 1)) (  eq \f(A,x) +  eq \f(B,x + 1)  ... ... ... (i)


(i) bs Gi Dfq cÿ‡K x(x + 1) Øviv MyY K‡i cvB,


2 ( 2x ( A(x + 1) + Bx ... ... ... (ii)


(ii) bs G x = 0 ewm‡q cvB,


2 = A  ( A = 2


(ii) bs G x = ( 1 ewm‡q cvB,


2 ( 2( ( 1) = ( B



ev, 4 = ( B



( B = ( 4


A I B Gi gvbmg~n (i) G emvB


(  eq \f(2 ( 2x,x(x + 1)) =  eq \f(2,x) +  eq \f(( 4,x + 1) 

(  eq \f(3x2 + x + 2,x(x + 1)) = 3 +  eq \f(2,x) (  eq \f(4,x + 1)  (Ans.)
eq \o((((,cÖkœ(73) g : ( (  eq \b\bc\{(\f(1,5)) ( (, g(x) =  eq \f(1 + x,1 ( 5x)  
Ges A =  eq \f(x2,(2x + 1) (x + 3)2) 
(mgwš^Z Aa¨vq 1 I 2

[Be‡b ZvBwgqv ¯‹zj GÛ K‡jR, Kzwgjøv ( cÖkœ bs 1]
K.
g Øviv ewY©Z dvsk‡bi †Wv‡gb wbY©q Ki|
2
L.
†`LvI †h, cÖ`Ë dvskbwU GK-GK wKš‘ AbUz bq|
4
M.
A †K AvswkK fMœvs‡k cÖKvk Ki|
4
73 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


g(x) =  eq \f(1 + x,1 ( 5x) 

g(x) msÁvwqZ n‡e hw` 1 ( 5x  0 nq


ev, ( 5x  ( 1



ev, x   eq \f(1,5) 

( †Wvg g = ( (  eq \b\bc\{(\f(1,5))  (Ans.)
eq \o((,L)
†`Iqv Av‡Q, 


g(x) =  eq \f(1 + x,1 ( 5x) 

g(x) GK-GK dvskb n‡e hw` I †Kej hw` †h‡Kv‡bv ev¯Íe msL¨v x1, x2 ( †Wvg g Gi Rb¨ g(x1) = g(x2) n‡j x1 = x2 nq

awi, g(x1) = g(x2)



ev,  eq \f(1 + x1,1 ( 5x1) =  eq \f(1 + x2,1 ( 5x2) 


ev, 1 ( 5x2 + x1 ( 5x1x2 = 1 ( 5x1 + x2 ( 5x1x2


ev, ( 5x2 + x1 = ( 5x1 + x2


ev, 6x1 = 6x2


( x1 = x2

( g(x) GK-GK dvskb|

Avevi,

awi, y = g(x) =  eq \f(1 + x,1 ( 5x) 


ev, y ( 5xy = 1 + x



ev, x + 5xy = y ( 1



ev, x(1 + 5y) = y ( 1



ev, x =  eq \f(y ( 1,5y + 1)  ... ... ... ... (i)


(
g(1(y) =  eq \f(y ( 1,5y + 1)

(
g(1(x) =  eq \f(x ( 1,5x + 1) ( ( n‡e,

hw` 5x + 1 ( 0 ( x ( (  eq \f(1,5) nq

myZivs †Kv‡Wv‡gb  †iÄ, A_©vr dvskbwU AbUz bq|

myZivs cÖ`Ë dvskbwU GK-GK wKš‘ AbUz bq| (†`Lv‡bv n‡jv)
eq \o((,M)
awi,

 eq \f(x2,(2x + 1) (x + 3)2)  (  eq \f(A,2x + 1) + \f(B,x + 3) + \f(C,(x + 3)2) ......... (1)


(1) Gi Dfq cÿ‡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 = (  eq \f(9,5) 

Avevi, (2) bs G x = (  eq \f(1,2)  ewm‡q cvB,


 eq \b(( \f(1,2))2 = A  eq \b((\f(1,2) + 3)2 

ev,
 eq \f(1,4)  = A  eq \b(\f((1 + 6,2))2 

ev,
 eq \f(1,4) = A  eq \b(\f(5,2))2 

ev,
25A = 1


(
A =  eq \f(1,25) 

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


A + 2B = 1


ev,
 eq \f(1,25)  + 2B = 1


ev,
2B =  eq 1 ( \f(1,25) 

ev,
2B =  eq \f(25 ( 1,25) 

ev,
2B =  eq \f(24,25)

ev,
B =  eq \f(24,25 ( 2) 

(
B =  eq \f(12,25)

A, B, C Gi gvb (1) bs G ewm‡q cvB,

 eq \f(x2,(2x + 1) (x + 3)2)
=  eq \f(\f(1,25),2x + 1) +  eq \f(\f(12,25),x + 3) +  eq \f(\f((9,5),(x + 3)2)



=  eq \f(1,25(2x + 1)) + \f(12,25(x + 3)) ( \f(9,5(x + 3)2)

hv wb‡Y©q AvswkK fMœvsk|
eq \o((((,cÖkœ(74) ƒ(x) =  eq \f(x + 1,3x ( 1) Ges g(x) =  eq \f(x2 + x ( 1,x3 ( 4x) 

(mgwš^Z Aa¨vq 1 I 2

[PÆMÖvg miKvwi D”P we`¨vjq, PÆMÖvg ( cÖkœ bs 1]
K.
x2 ( 2x ( 2 = 0 mgxKi‡Yi g~jØ‡qi cÖK…wZ wbY©q Ki|
2
L.
ƒ(1(x) dvsk‡bi †Wv‡gb wbY©q Ki|
4
M.
g(x) †K AvswkK fMœvs‡k cÖKvk Ki|
4
74 bs cÖ‡kœi mgvavb
eq \o((,K)
x2 ( 2x ( 2 = 0


wbðvqK = ((2)2 ( 4.1.((2)




= 4 + 8




= 12 > 0 wKš‘ c~Y©eM© bq|

g~jØ‡qi cÖK…wZ: ev¯Íe, Ag~j` I Amgvb| (Ans.)

eq \o((,L)
awi, 
y = ƒ(x) =  eq \f(x + 1,3x ( 1) 


ev, 3xy ( y = x + 1



ev, 3xy ( x = 1 + y



ev, x(3y ( 1) = 1 + y



ev, x =  eq \f(1 + y,3y ( 1) 


ev, ƒ(1(y) =  eq \f(1 + y,3y ( 1)   [( y = ƒ(x) ( ƒ(1(y) = x]



( ƒ(1(x) =  eq \f(1 + x,3x ( 1) 

x =  eq \f(1,3) n‡j ƒ(1(x) AmsÁvwqZ|

( †Wvg, ƒ(1 = R (  eq \b\bc\{(\f(1,3))  (Ans.)
eq \o((,M)
†`Iqv Av‡Q,


g(x) =  eq \f(x2 + x ( 1,x3 ( 4x) 



=  eq \f(x2 + x ( 1,x(x2 ( 4)) 



=  eq \f(x2 + x ( 1,x(x + 2) (x ( 2)) 

awi,  eq \f(x2 + x ( 1,x(x + 2) (x ( 2)) (  eq \f(A,x) +  eq \f(B,x + 2) +  eq \f(C,x ( 2)  ... ... ... ... (i)


(i) bs Gi Dfqcÿ‡K x(x + 2) (x ( 2) Øviv ¸Y Kwi

( x2 + x ( 1 ( A(x + 2) (x ( 2) + Bx(x ( 2) + Cx(x + 2) … … (ii)


(ii) bs G x = 0 ewm‡q cvB,


( 1 = A(2) ((2)



( A =  eq \f(1,4) 

(ii) bs G x = ( 2 ewm‡q cvB,


((2)2 + ((2) ( 1 = B((2) ((2 ( 2)



ev, 1 = 8B



( B =  eq \f(1,8) 

(i) bs G x = 2 ewm‡q cvB,


22 + 2 ( 1 = C.2.(2 + 2)



ev, 5 = 8C



( C =  eq \f(5,8) 

A, B I C Gi gvbmg~n (i) bs G emvB,

 eq \f(x2 + x ( 1,x(x + 2) (x ( 2)) =  eq \f(\f(1,4),x) +  eq \f(\f(1,8),x + 2) +  eq \f(\f(5,8),x ( 2) 


=  eq \f(1,4x) +  eq \f(1,8(x + 2)) +  eq \f(5,8(x ( 2))  (Ans.)
eq \o((((,cÖkœ(75) P(x) = x4 –x3 + 4x2 – 4x I (a + b + c) (ab + bc + ca) = abc.
[ev›`ievb miKvwi D”P we`¨vjq, ev›`ievb ( cÖkœ bs 1]
K.
P eq \b(− \f(1,3)) Gi gvb wbY©q Ki|
2
L.
†`LvI †h, (a + b + c)3 = a3 + b3 + c3
4
M.
 eq \f(x2,P(x))  †K AvswkK fMœvs‡k cÖKvk Ki|
4
75 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, P(x) = x4 –x3 + 4x2 – 4x

· P eq \b(− \f(1,3)) =  eq \b(− \f(1,3))4 –  eq \b(− \f(1,3))3 + 4 eq \b(− \f(1,3))2 – 4 eq \b(− \f(1,3))

=  eq \f(1,81) +  eq \f(1,27) +  eq \f(4,9) +  eq \f(4,3)

=   eq \f(1 + 3 + 36 + 108,81) 


=  eq \f(148,81) (Ans.)
eq \o((,L)
†`Iqv Av‡Q, (a + b + c) (ab + bc + ca) = abc


evgcÿ = (a + b + c)3

= (a + b + c)3 – 3abc + 3abc


= (a + b + c)3 – 3(a + b + c) (ab + bc + ca) + 3abc     

[ ( abc = (a + b + c) (ab + bc + ca) ]


= (a + b + c){(a + b + c)2 – 3(ab + bc + ca)} + 3abc


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

– 3ab – 3bc – 3ca) + 3abc


= (a + b + c) (a2 + b2 + c2 – ab – bc – ca) + 3abc


= a3 + b3 + c3 – 3abc + 3abc   

[( (a + b + c)(a2 + b2 + c2 – ab – bc – ca) 

= a3 + b3 + c3 – 3abc] 

= a3 + b3 + c3



= Wvbcÿ 

( (a + b + c)3 = a3 + b3 + c3   (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q,


P(x) = x4 ( x3 + 4x2 ( 4x



= x3(x ( 1) + 4x(x ( 1)



= (x ( 1) (x3 + 4x)



= x(x ( 1) (x2 + 4)


GLb,  eq \f(x2,x(x ( 1)(x2 + 4)) =  eq \f(A,x) +  eq \f(B,x ( 1) +  eq \f(Cx + D,x2 + 4) 

ev, x2 = A(x( 1) (x2+ 4) + B(x2+ 4).x + (Cx + D) x(x (1) ... ..(i) 

[Dfqcÿ‡K x(x ( 1) (x2 + 4) Øviv ¸Y K‡i]

GLb (i) bs G x = 1 emv‡j,


1 = 0 + B(1 + 4) ( 1 + 0



1 = 5B



( B =  eq \f(1,5) 

(i) bs x = 0 emv‡j,


0 = A(( 1)(4) + 0 + 0



ev, 0 = ( 4A



( A = 0


Avevi, x3 I x2 Gi mnM mgxK…Z K‡i cvB,


A + B + C = 0 ... ... ... ... (ii)



( A ( C + D = 1 ... ... ... (iii)


A I B Gi gvb (ii) bs G ewm‡q,


0 +  eq \f(1,5) + C = 0, 


( C = (  eq \f(1,5) 

A I C Gi gvb (iii) bs G ewm‡q,


( 0 (  eq \b(( \f(1,5)) + D = 1, 


( D = 1 (  eq \f(1,5) =  eq \f(4,5) 

(  eq \f(x2,x(x ( 1)(x2 + 4)) =  eq \f(x2,P(x)) = 0 +  eq \f(\f(1,5),x ( 1) +  eq \f(( \f(1,5) (x ( 4),x2 + 4) 


=  eq \f(1,5(x ( 1)) (  eq \f((x ( 4),5(x2 + 4))  (Ans.)
eq \o((((,cÖkœ(76) (i) ƒ(x) =  eq \f(4x + 3,2x + 5) 
(ii) g(a) = 18a3 ( 15a2 ( a + 2
(mgwš^Z Aa¨vq 1 I 2

[kvnRvjvj Rv‡gqv Bmjvwgqv ¯‹zj GÛ K‡jR, wm‡jU ( cÖkœ bs 1]
K.
ƒ(x) =  eq \r(3x + 5)  Gi †Wv‡gb wbY©q Ki|
2
L.
ƒ(1(3) wbY©q Ki|
4
M.
g(a) †K (a ( P) Ges (a ( Q) Øviv fvM Ki‡j hw` GKB fvM‡kl _v‡K Z‡e †`LvI †h, 18P2 + 18PQ + 18Q2 ( 15P ( 15Q = 1 †hLv‡b P  Q
4
76 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


ƒ(x) =  eq \r(3x + 5) 

ƒ(x) msÁvwqZ n‡e hw` 3x + 5  0 nq


ev, 3x  ( 5



( x  (  eq \f(5,3) 

( †Wvg ƒ = {x : x ( ( Ges x  (  eq \f(5,3) } (Ans.)

eq \o((,L)
awi,


y = ƒ(x) =  eq \f(4x + 3,2x + 5) 


ev, 2xy + 5y = 4x + 3



ev, 2xy ( 4x = 3 ( 5y



ev, x(2y ( 4) = 3 ( 5y



ev, x =  eq \f(3 ( 5y,2y ( 4) 


( ƒ(1(y) =  eq \f(3 ( 5y,2y ( 4)   [( y = ƒ(x) ( ƒ(1(y) = x]



( ƒ(1(x) =  eq \f(3 ( 5x,2x ( 4) 

( ƒ(1(3) =  eq \f(3 ( 5.3,2.3 ( 4) 



=  eq \f(( 12,2) 



= ( 6 (Ans.)
eq \o((,M)
†`Iqv Av‡Q,


g(a) = 18a3 ( 15a2 ( a + 2


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


( g(P) = 18P3 ( 15P2 ( P + 2


Ges g(a) †K (a ( Q) Øviv fvM Ki‡j fvM‡kl n‡e g(Q)


( g(Q) = 18Q3 ( 15Q2 ( Q + 2


cÖkœg‡Z,


g(P) = g(Q)


ev, 18P3 ( 15P2 ( P + 2 = 18Q3 ( 15Q2 ( Q + 2


ev, 18(P3 ( Q3) ( 15(P2 ( Q2) ( (P ( Q) = 0


ev, 18(P ( Q) (P2 + PQ + Q2)(15(P + Q) (P( Q) ( 1(P( Q) = 0

ev, (P ( Q) {18P2 + 18PQ + 18Q2 ( 15P ( 15Q ( 1} = 0


ev, 18P2 + 18PQ + 18Q2 ( 15P ( 15Q ( 1 = 0  [( P  Q]


( 18P2 + 18PQ + 18Q2 ( 15P ( 15Q = 1 (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(77) F(a, b, c) = (a + b + c) (ab + bc + ca) ( abc GKwU eûc`x ƒ(a) = a2 + a ( 12 Ges g(a) =  eq \f(2a,(a + 1) (a2 + 1)2) 

[miKvwi Gm wm evwjKv D”P we`¨vjq, mybvgMÄ ( cÖkœ bs 3]
K.
†`LvI †h, F(a, b, c) GKwU PµµwgK I mggvwÎK ivwk|
2
L.
hw` ƒ(a) †K 2a ( x Ges 2a ( y Øviv fvM Ki‡j hw` GKB fvM‡kl _v‡K †hLv‡b x  y Z‡e †`LvI †h, x + y + 2 = 0
4
M.
g(a) †K AvswkK fMœvs‡k cÖKvk Ki|
4
77 bs cÖ‡kœi mgvavb
eq \o((,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 mggvwÎK 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(c, a, b) = (c + a + b) (ca + ab + bc) − cab



= (a + b + c) (ab + bc + ca) − abc


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


( F(a, b, c) GKwU PµµwgK I mggvwÎK ivwk| (†`Lv‡bv n‡jv)
eq \o((,L)
m„Rbkxj 11(L) bs mgvav‡bi Abyiƒc|
eq \o((,M)
m„Rbkxj 9(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(78) ƒ(x) =  eq \f(4x + 3,2x + 5) Ges g(x) =  eq \f(x2,(3x + 1) (x + 2)2) 

(mgwš^Z Aa¨vq 1 I 2

[¯^iƒcKvwV K‡jwR‡qU GKv‡Wgx, wc‡ivRcyi ( cÖkœ bs 1]
K.
†`LvI †h, ƒ(x) GKwU GK-GK dvskb|
2
L.
ƒ(1((2) = pƒ(1((3) n‡j, p Gi gvb wbY©q Ki|
4
M.
g(x) †K AvswkK fMœvs‡k iƒcvšÍi Ki|
4
78 bs cÖ‡kœi mgvavb
eq \o((,K)
†h‡Kv‡bv x1, x2 ( †Wvg ƒ Gi Rb¨ ƒ(x) GK-GK n‡e hw` I †Kej hw` ƒ(x1) = ƒ(x2) n‡j x1 = x2 nq|

awi, ƒ(x1) = ƒ(x2)


ev,  eq \f(4x1 + 3,2x1 + 5) =  eq \f(4x2 + 3,2x2 + 5)

ev, 8x1x2 + 6x2 + 20x1 + 15 = 8x1x2 + 6x1 + 20x2 + 15


ev, 20x1 – 6x1 = 20x2 – 6x2 


ev, 14x1 = 14x2  ¯ x1 = x2

¯ ƒ dvskbwU GK-GK| (†`Lv‡bv n‡jv)
eq \o((,L)
awi, ƒ –1(x) = a 


ev, x = ƒ(a)  ev, x =  eq \f(4a + 3,2a + 5)

ev, 2ax + 5x = 4a + 3 

ev, 2ax – 4a = 3 – 5x 

ev, a(2x – 4) = 3 – 5x  

ev, a =  eq \f(3 – 5x,2x – 4) 


¯  ƒ –1(x) =  eq \f(3 – 5x,2x – 4)

cÖkœg‡Z, ƒ –1(–2) = p ƒ –1(–3)


ev,  eq \f(3 – 5.(– 2),2.(– 2) – 4) = p eq \b\bc\{(\f(3 – 5.(– 3),2.(– 3) – 4))

ev,  eq \f(3 + 10,– 4 – 4) = p eq \b(\f(3 + 15,– 6 – 4))

ev,  eq \f(13,– 8) = p eq \b(\f(18,– 10))

ev,
p =  eq \f(13 ( 10,18 ( 8) 

¯  p =  eq \f(65,72) (Ans.)
eq \o((,M)
awi, g(x) =  eq \f(x2,(3x + 1) (x + 2)2) (  eq \f(A,3x + 1) +  eq \f(B,x + 2)  +  eq \f(C,(x + 2)2)  ... ... (i)


(i) bs Gi Dfqcÿ‡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 = (  eq \f(1,3)  ewm‡q cvB,

 eq \b(( \f(1,3))2  = A eq \b(( \f(1,3) + 2)2 

ev,
 eq \f(1,9)  = A .  eq \f(25,9) 

(
A =  eq \f(1,25) 

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

A + 3B = 1


ev,
 eq \f(1,25)  + 3B = 1

ev,
3B = 1 (  eq \f(1,25)  =  eq \f(24,25) 

(
B =  eq \f(8,25) 

Ges 4A + 7B + 3C = 0


ev,
 eq \f(4,25)  +  eq \f(56,25)  + 3C = 0

ev,
 eq \f(60,25) + 3C = 0

ev,
3C = (  eq \f(60,25) 

ev,
3C = (  eq \f(12,5) 

(
C = (  eq \f(4,5) 

A, B I C Gi gvb (i) bs G ewm‡q cvB,

g(x) =  eq \f(1,25(3x + 1))  +  eq \f(8,25(x + 2)) (  eq \f(4,5(x + 2)2)  hv wb‡Y©q AvswkK fMœvsk|
eq \o((((,cÖkœ(79) F(a) =  eq \f(1,1 ( a3)  Ges P(x, y, z) = (x + y + z) (xy + yz + zx)

[evDdj miKvwi g‡Wj gva¨wgK we`¨vjq, cUzqvLvjx ( cÖkœ bs 1]
K.
P(x, y, z) PµµwgK ev cÖwZmg wKbv hvPvB Ki|
2
L.
F(a) †K AvswkK fMœvs‡k cÖKvk Ki| 
4
M.
hw` P(x, y, z) = xyz nq, †`LvI †h,  eq \f(1,(x + y + z)) =  eq \f(1,x7) +  eq \f(1,y7) +  eq \f(1,z7) 
4
79 bs cÖ‡kœi mgvavb
eq \o((,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)


Ges
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|
eq \o((,L) 
cÖ`Ë ivwk,  eq \f(1,1 – a3)  =  eq \f(1,(1 – a) (1 + a + a2)) 

awi,   eq \f(1,(1 – a) (1 + a + a2))  (  eq \f(A,1 – a)  +  eq \f(Ba + C, 1 + a + a2)  .........(i)


(i) Gi Dfqcÿ‡K (1 – a) (1 + a + a2) Øviv ¸Y K‡i cvB,

1 ( A (1 + a + a2) + (Ba + C) (1 –a) .......................(ii)


hv a Gi mKj gv‡bi Rb¨ mZ¨| 

(ii) G a = 1 ewm‡q cvB, 1 = A (1 + 1 + 1) ev, 3A = 1 

( A =   eq \f(1,3) 

(ii) bs †_‡K a2, a Gi mnM mgxK…Z K‡i cvB, A – B = 0


ev, 
 eq \f(1,3)  ( B = 0


( 
B =  eq \f(1,3) 

Ges A + B ( C = 0


ev, 
 eq \f(1,3)  +  eq \f(1,3)  – C = 0


ev, 
 eq \f(2,3)  = C


( 
C =  eq \f(2,3) 

A, B I C Gi gvb (i) bs G ewm‡q cvB,

 eq \f(1,(1 –a) (1 + a + a2))  =  eq \f(\f(1,3),1 – a) +  eq \f(\f(1,3) a + \f(2,3), 1 + a + a2) 



=  eq \f(1, 3 (1 –a))  +  eq \f(\f(a + 2,3), 1 + a + a2)  




=  eq \f(1, 3 (1 –a))  +  eq \f(a + 2, 3 (1 + a +a2))  


hv wb‡Y©q AvswkK fMœvsk|
eq \o((,M) 
†`Iqv Av‡Q, P(x, y, z) = (x + y + z) (xy + yz + zx)


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

[P(x, y, z) = xyz]

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,  eq \f(1,(x + y + z)7)  =  eq \f(1,(x ( z + z)7)  =  eq \f(1,x7)     [( y = ( z]


Avevi,  eq \f(1,x7)  +  eq \f(1,y7)  +  eq \f(1,z7)  =  eq \f(1,x7)  +  eq \f(1,(( z)7)  +  eq \f(1,z7)   [(  y = ( z]




=  eq \f(1,x7)  (  eq \f(1,z7)  +  eq \f(1,z7)   



=  eq \f(1,x7) 

(
 eq \f(1,(x + y + z)7)  =  eq \f(1,x7)  +  eq \f(1,y7)  +  eq \f(1,z7)  (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(80) A = {x : x c~Y© msL¨v Ges x2 < 5}

B =  eq \f(2x,x4 ( 1) Ges R = {(x, y) : x ( A, y ( A Ges 2x = y + 2}


(mgwš^Z Aa¨vq 1 I 2

[miKvwi ei¸bv evwjKv D”P we`¨vjq, ei¸bv ( cÖkœ bs 1]
K.
ƒ(x) =  eq \f(2x,\r(1 ( 4x))  Gi †Wv‡gb wbY©q Ki|
2
L.
R Aš^qwU‡K ZvwjKv c×wZ‡Z cÖKvk Ki Ges Aš^qwU dvskb wKbv wba©viY Ki|
4
M.
B †K AvswkK fMœvs‡k cÖKvk Ki|
4
80 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, ƒ(x) =  eq \f(2x,\r(1 ( 4x)) 

ƒ(x) msÁvwqZ n‡e hw` I †Kej hw`


1 ( 4x > 0  nq


ev, ( 4x > ( 1



ev, 4x < 1



( x <  eq \f(1,4) 

( †Wvg, ƒ = {x : x ( ( Ges x <  eq \f(1,4) } (Ans.)
eq \o((,L)
†`Iqv Av‡Q,


A = {x : x c~Y©msL¨v Ges x2 < 5}



= {(2, (1, 0, 1, 2}


Ges R = {(x, y) : x ( A Ges 2x = y + 2}



( 2x = y + 2



ev, y = 2x ( 2


x ( A Gi Rb¨ y Gi Abyiƒc gvb †ei Kwi:
	x
	(2
	(1
	0
	1
	2

	y
	(6
	(4
	(2
	0
	2



GLv‡b, ( 6, ( 4 ( A


myZivs (( 2, ( 6) ( ( Ges (( 1, ( 4) ( R


( R = {(0, (2), (1, 0), (2, 2)}


Ges Aš^qwU dvskb KviY

Aš^qwU‡Z †Wv‡g‡bi cÖwZwU Dcv`vb wfbœ| (Ans.)

eq \o((,M)
†`Iqv Av‡Q,


B =  eq \f(2x,x4 ( 1) 


=  eq \f(2x,(x2 ( 1) (x2 + 1)) 


=  eq \f(2x,(x + 1) (x ( 1) (x2 + 1)) 

awi, 

 eq \f(2x,(x + 1) (x ( 1) (x2 + 1)) (  eq \f(A,(x + 1)) +  eq \f(B,(x ( 1)) +  eq \f((Cx + D),x2 + 1)  ..... (i)


(i) bs Gi Dfqcÿ‡K (x + 1) (x ( 1) (x2 + 1) Øviv ¸Y K‡i,


2x ( A(x ( 1) (x2 + 1) + B(x + 1) (x2 + 1) 

+ (Cx + D) (x + 1) (x ( 1) ... ... ... ...(ii)


(ii) bs G x = ( 1 ewm‡q cvB,


2((1) = A(( 1 ( 1) {((1)2 + 1} + 0 + 0



( 2 = A(( 2) (2)



( A =  eq \f(1,2) 

(ii) bs G x = 1 ewm‡q cvB,


2 = 0 + B(1 + 1) (12 + 1) + 0



ev, 2 = 4B



( B =  eq \f(1,2) 

x3, x2 Gi mnM mgxK…Z K‡i


A + B + C = 0 ... ... ... (iii)



( A + B + D = 0 ... ... ... (iv)


(iii) bs n‡Z,


A + B + C = 0



ev,  eq \f(1,2) +  eq \f(1,2) + C = 0



( C = ( 1


(iv) bs n‡Z,


( A + B + D = 0



(  eq \f(1,2) +  eq \f(1,2) + D = 0 



( D = 0


A, B, C I D Gi gvbmg~n (i) bs G emvB,


 eq \f(2x,(x + 1) (x ( 1) (x2 + 1)) =  eq \f(\f(1,2),(x + 1)) +  eq \f(\f(1,2),(x ( 1)) +  eq \f(( 1. x + 0,x2 + 1) 


=  eq \f(1,2(x + 1)) +  eq \f(1,2(x ( 1)) (  eq \f(x,x2 + 1)  (Ans.) 

Aa¨vq 2: exRMvwYwZK ivwk
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SSC D”PZi MwYZ †gBW BwR DËicÎ-3K





SSC D”PZi MwYZ †gBW BwR DËicÎ-3L





SSC D”PZi MwYZ †gBW BwR DËicÎ-3M





SSC D”PZi MwYZ †gBW BwR DËicÎ-3N
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