
Z…Zxq Aa¨vq

exRMvwYwZK ivwk

[image: image17.emf]
Abykxjbxi cÖkœ I mgvavb

cÖkœ \ 1 \ m~‡Îi mvnv‡h¨ eM© wbY©q Ki :

(K) 
2a + 3b 

mgvavb : 2a + 3b Gi eM©= (2a + 3b)2 


= (2a)2 + 2 ( 2a ( 3b + (3b)2

= 4a2 + 12ab + 9b2 (Ans.)
(L) 2ab + 3bc 

mgvavb : 2ab + 3bc Gi eM© 


= (2ab + 3bc)2


= (2ab)2 + 2 ( 2ab ( 3bc + (3bc)2


= 4a2b2 + 12ab2c + 9b2c2 (Ans.)
(M) 
x2 +  eq \f(2,y2)
mgvavb : x2 +  eq \f(2,y2) Gi eM©
=  eq \b(x2 + \f(2,y2))2



= (x2)2 + 2 ( x2 (  eq \f(2,y2) +  eq \b(\f(2,y2))2



= x4 + eq \f(4x2,y2) +  eq \f(4,y4) (Ans.)
(N)
a +  eq \f(1,a)
mgvavb : a +  eq \f(1,a) Gi eM©
=  eq \b(a + \f(1,a))2= a2 + 2 ( a (  eq \f(1,a) +  eq \b(\f(1,a))2



= a2 + 2 +  eq \f(1,a2) (Ans.)
(O)
4y ( 5x 

mgvavb : 4y ( 5x Gi eM©= (4y ( 5x)2


= (4y)2 ( 2 ( 4y ( 5x + (5x)2



= 16y2 ( 40xy + 25x2 (Ans.)
(P) 
ab ( 
mgvavb : ab ( c Gi eM©= (ab ( c)2 = (ab)2 (2 ( ab ( c + (c)2


= a2b2 ( 2abc + c2 (Ans.)
(Q)
5x2( y

mgvavb : 5x2 ( y Gi eM©= (5x2 ( y)2


= (5x2)2 ( 2 ( 5x2 ( y + (y)2 


= 25x4 ( 10x2y + y2  (Ans.)
(R) x + 2y + 4z

mgvavb : x + 2y + 4z Gi eM© 


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


= (x + 2y)2 + 2 ( (x + 2y) ( 4z + (4z)2

= x2 + 2 ( x ( 2y + (2y)2 + 8zx + 16yz + 16z2

= x2 + 4xy + 4y2 + 8zx + 16yz + 16z2

= x2 + 4y2 + 16z2 + 4xy + 16yz + 8zx  (Ans.)
(S) 
3p + 4q ( 5r

mgvavb : 3p + 4q ( 5r Gi eM© 


= (3p + 4q ( 5r)2

= {(3p + 4q) ( 5r}2

= (3p + 4q )2 ( 2 ( (3p + 4q) ( 5r + (5r)2


= (3p)2 + 2 ( 3p ( 4q + (4q)2 ( 10r (3p + 4q) + 25r2

= 9p2 + 24pq + 16q2 ( 30pr ( 40qr + 25r2 


= 9p2 + 16q2 + 25r2 + 24pq ( 40qr ( 30pr (Ans.)
(T)
3b ( 5c ( 2a

mgvavb : 3b ( 5c ( 2a Gi eM© 


= (3b ( 5c ( 2a)2


= {(3b ( 5c) ( 2a}2


= (3b ( 5c)2 ( 2 ( (3b ( 5c) ( 2a + (2a)2 


= (3b)2 ( 2 ( 3b ( 5c + (5c)2 ( (3b ( 5c) ( 4a + 4a2

= 9b2 ( 30bc + 25c2 ( 12ab + 20ca + 4a2


= 4a2 + 9b2 + 25c2 ( 12ab ( 30bc + 20ca (Ans.)
(U)
ax ( by ( cz

mgvavb : ax ( by ( cz Gi eM© 


= (ax ( by ( cz)2

= {(ax ( by)2 ( cz}2


= (ax ( by)2 ( 2 ( (ax ( by) ( cz + (cz)2


= (ax)2 ( 2 ( ax ( by + (by)2 ( (ax ( by) ( 2cz + c2z2

= a2x2 ( 2abxy + b2y2 ( 2cazx + 2bcyz + c2z2

= a2x2 + b2y2 + c2z2 ( 2abxy + 2bcyz ( 2cazx (Ans.)
(V)
a ( b + c ( d

mgvavb : a ( b + c ( d Gi eM© 


= (a ( b + c ( d)2

= {(a ( b) + (c ( d)}2


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


= a2 ( 2 ( a ( b + b2 + 2(a ( b) (c ( d) + c2 ( 2 ( c ( d + d2

= a2 ( 2ab + b2 + 2ac ( 2ad ( 2bc + 2bd + c2 ( 2cd + d2

= a2 + b2 + c2 + d2 ( 2ab + 2ac ( 2ad ( 2bc + 2bd ( 2cd (Ans.)
(W)
2a + 3x ( 2y ( 5z

mgvavb : 2a + 3x ( 2y ( 5z Gi eM© 


= (2a + 3x ( 2y ( 5z)2

= {(2a + 3x) ( (2y + 5z)}2


= (2a + 3x)2 ( 2 ( (2a + 3x) ( (2y + 5z) + (2y + 5z)2

= (2a)2 + 2 ( 2a ( 3x + (3x)2 ( 2(2a + 3x) (2y + 5z) + (2y)2 + 2 ( 2y ( 5z + (5z)2

= 4a2 + 12ax + 9x2 ( 2(4ay + 10az + 6xy + 15xz) + 4y2 + 20yz + 25z2

= 4a2 + 12ax + 9x2 ( 8ay ( 20az ( 12xy ( 30xz + 4y2 + 20yz + 25z2

= 4a2 + 9x2 + 4y2 + 25z2 + 12ax ( 8ay ( 20az ( 12xy ( 30xz + 20yz (Ans.)
(X)
101

mgvavb : 101 Gi eM© 


= (101)2 


= (100 + 1)2

= (100)2 + 2 ( 100 ( 1 + (1)2

= 10000 + 200 + 1 = 10201 (Ans.)
(Y) 997

mgvavb : 997 Gi eM© 


= (997)2

= (1000 ( 3)2

= (1000)2 ( 2 ( 1000 ( 3 + (3)2

= 1000000 ( 6000 + 9 = 994009 (Ans.)
(Z) 1007
mgvavb : 1007 Gi eM© 


= (1007)2

= (1000 + 7)2

= (1000)2 + 2 ( 1000 ( 7 + (7)2

= 1000000 + 14000 + 49 = 1014049 (Ans.)
cÖkœ \ 2 \ mij Ki : 

(K) (2a + 7)2 + 2(2a + 7) (2a ( 7) + (2a ( 7)2
mgvavb : awi, 2a + 7 = x Ges 2a ( 7 = y


( cÖ`Ë ivwk
= x2 + 2xy + y2


= x2 + 2xy + y2 = (x + y)2


= {(2a + 7) + (2a (7)}2             [gvb ewm‡q]


= (2a + 7 + 2a ( 7)2 = (4a)2 = 16a2 (Ans.)
 (L)
(3x + 2y)2 + 2(3x + 2y) (3x ( 2y) + (3x ( 2y)2
mgvavb : awi, 3x + 2y = a Ges 3x ( 2y = b


( cÖ`Ë ivwk
= a2 + 2 a b + b2


= a2 + 2ab + b2 = (a + b)2



= {(3x + 2y) + (3x ( 2y)}2 [gvb ewm‡q]


= (3x + 2y + 3x ( 2y)2


= (6x)2 = 36x2 (Ans.)
(M) (7p + 3r ( 5x)2 ( 2 (7p + 3r ( 5x) (8p ( 4r ( 5x) + (8p ( 4r ( 5x)2
mgvavb :
awi, 7p + 3r ( 5x = a Ges 8p ( 4r ( 5x = b


( cÖ`Ë ivwk
= a2 ( 2ab + b2 = (a ( b)2


= {(7p + 3r ( 5x) ( (8p ( 4r ( 5x)}2

[ a I b Gi gvb ewm‡q]



= (7p + 3r ( 5x ( 8p + 4r + 5x)2



= (( p + 7r)2


= ( ( p)2 + 2 ( (( p) ( (7r) + (7r)2


= p2 (14pr + 49r2 



= p2 + 49r2 ( 14pr (Ans.)
(N)
(2m + 3n ( p)2 + (2m ( 3n + p)2 ( 2(2m + 3n ( p)(2m ( 3n + p)
mgvavb :
awi, 2m + 3n ( p = a Ges 2m ( 3n + p = b

( cÖ`Ë ivwk
= a2 + b2 ( 2.ab = (a ( b)2


= {(2m + 3n ( p) ( (2m (3n + p)}2 


[a I b Gi gvb ewm‡q]



= (2m + 3n ( p ( 2m + 3n ( p)2



= (6n ( 2p)2


= (6n)2 ( 2 ( 6n ( 2p + (2p)2



= 36n2 ( 24np + 4p2 (Ans.)
(O)
635 ( 635 + 2 ( 635 ( 365 + 365 ( 365
mgvavb :
awi, 635 = a Ges 365 = b


( cÖ`Ë ivwk
= a ( a + 2 ( a ( b + b ( b



= a2 + 2ab + b2 = (a + b)2


= (635 + 365)2 [a I b Gi gvb ewm‡q]


= (10)2 = 100 (Ans.)
(P)
5874 ( 5874 + 3774 ( 3774 ( 7548 ( 5874

mgvavb : 5874 ( 5874 + 3774 ( 3774 ( 7548 ( 5874


= (5874)2 + (3774)2 ( 2 ( 5874 ( 3774


awi, 5874 = a Ges 3774 = b 


( cÖ`Ë ivwk
= a2 + b2 ( 2ab = (a ( b)2


= (5874 ( 3774)2 [a I b Gi gvb ewm‡q]



= (2100)2 = 4410000 (Ans.)
(Q)
 eq \f(7529 ( 7529 ( 7519 ( 7519,7529 + 7519)
mgvavb :
awi, 7529 = a Ges 7519 = b


( cÖ`Ë ivwk
=  eq \f(a ( a ( b ( b,a + b) =  eq \f(a2 ( b2, a + b)


=  eq \f((a + b) (a ( b),(a + b)) = (a ( b) 



= (7529 ( 7519) [a I b Gi gvb ewm‡q]



= 10 (Ans.)
(R) 
 eq \f(2345 ( 2345 ( 759 ( 759,2345 ( 759)
mgvavb :
awi, 2345 = a Ges 759 = b


( cÖ`Ë ivwk
=  eq \f(a ( a ( b ( b,a ( b) =  eq \f(a2 ( b2, a ( b)


=  eq \f((a + b) (a ( b),(a ( b)) = (a + b)



= (2345 + 759) [a I b Gi gvb ewm‡q]



= 3104 (Ans.)
cÖkœ \ 3 \ a ( b = 4 Ges ab = 60 n‡j, a + b Gi gvb KZ? 

mgvavb :
†`Iqv Av‡Q, a ( b = 4 Ges ab = 60


Avgiv Rvwb, (a + b)2= (a ( b)2 + 4ab



= (4)2 + 4 ( 60     [gvb ewm‡q]


= 16 + 240 = 256



( a + b= (  eq \r(256) = (16


wb‡Y©q gvb (16

cÖkœ \ 4 \ a + b = 7 Ges ab = 12 n‡j a ( b Gi gvb KZ? 

mgvavb :
†`Iqv Av‡Q, a + b = 7 Ges ab = 12


Avgiv Rvwb, (a ( b)2= (a + b)2 ( 4ab 



= (7)2 ( 4 ( 12     [gvb ewm‡q]


= 49 ( 48



= 1



( a ( b = (  eq \r(1) = ( 1


wb‡Y©q gvb ( 1

cÖkœ \ 5 \ a + b = 9m Ges ab = 18m2 n‡j, a ( b Gi gvb KZ? 

mgvavb :
†`Iqv Av‡Q, a + b = 9m Ges ab  = 18m2

Avgiv Rvwb, (a ( b)2= (a + b)2 ( 4ab 



= (9m)2 ( 4 ( 18m2    [gvb ewm‡q]


= 81m2 ( 72m2 = 9m2


( a ( b  = (  eq \r(9m2) = ( 3m


wb‡Y©q gvb ( 3m

cÖkœ \ 6 \ x ( y = 2 Ges xy = 63 n‡j, x2 + y2 Gi gvb KZ? 

mgvavb :
†`Iqv Av‡Q, x ( y = 2 Ges xy = 63


Avgiv Rvwb, x2 + y2 = (x ( y)2 + 2xy 



= (2)2 + 2 ( 63     [gvb ewm‡q]


= 4 + 126 = 130

cÖkœ \ 7 \ x (  eq \f(1,x) = 4 n‡j,cÖgvY Ki †h, x4 +  eq \f(1,x4) = 322

mgvavb : †`Iqv Av‡Q, x (  eq \f(1,x) = 4 

evgcÿ
= x4 +  eq \f(1,x4) = (x2)2 +  eq \b(\f(1,x2))2


=  eq \b(x2 + \f(1,x2))2 ( 2 . x2 .   eq \f(1,x2)


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



=   eq \b\bc\{(\b(x ( \f(1,x))2+ 2 . x . \f(1,x))2 ( 2



= {(4)2 + 2}2 ( 2     [gvb ewm‡q]


= (16 + 2)2 ( 2 = (18)2 ( 2 = 324 ( 2



= 322 = Wvbcÿ


( evgcÿ
= Wvbcÿ


A_©vr, x4 +  eq \f(1,x4) = 322 (cÖgvwYZ)

cÖkœ \ 8 \ 2x +  eq \f(2,x) = 3 n‡j, x2 +  eq \f(1,x2) Gi gvb KZ?
mgvavb :
†`Iqv Av‡Q, 2x +  eq \f(2,x) = 3



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



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

( cÖ`Ë ivwk, x2 +  eq \f(1,x2)=  eq \b(x + \f(1,x))2( 2 ( x (  eq \f(1,x)


=  eq \b(\f(3,2))2( 2      [gvb ewm‡q]


=  eq \f(9,4) ( 2 =  eq \f(9 ( 8,4) =  eq \f(1,4)
cÖkœ \ 9 \ a +  eq \f(1,a) = 2 n‡j, †`LvI †h, a2 +  eq \f(1,a2) = a4 +  eq \f(1,a4)
mgvavb : †`Iqv Av‡Q, a +  eq \f(1,a) = 2

evgcÿ
= a2 +  eq \f(1,a2) =  eq \b(a + \f(1,a))2( 2.a. eq \f(1,a)


= (2)2 ( 2     [gvb ewm‡q]


= 4 ( 2 = 2


Wvbcÿ
= a4 +  eq \f(1,a4) = (a2)2 +  eq \b(\f(1,a2))2



=  eq \b(a2 + \f(1,a2))2( 2a2 eq \f(1,a2) =  eq \b(a2 + \f(1,a2))2( 2



=  eq \b\bc\{(\b(a + \f(1,a))2 ( 2 . a . \f(1,a))2( 2   [gvb ewm‡q]


=  eq \B\bc\{((2)2 ( 2)2 ( 2 = (4 ( 2)2 ( 2



= (2)2 ( 2 = 4 ( 2 = 2


( a2 +  eq \f(1,a2)= a4 +  eq \f(1,a4)   (†`Lv‡bv n‡jv)
cÖkœ \ 10 \ a + b =  eq \r(7) Ges a ( b =  eq \r(5) n‡j, cÖgvY Ki †h, 8ab(a2 + b2) = 24

mgvavb : †`Iqv Av‡Q, a + b =  eq \r(7) Ges a ( b =  eq \r(5) 


evgcÿ
= 8ab(a2 + b2)



= 4ab ( 2(a2 + b2) = 4ab (2a2 + 2b2)



=  eq \b\bc\{((a + b)2 ( (a ( b)2)

 eq \b\bc\{((a + b)2 + (a ( b)2)


= eq \b\bc\{((\r(7))2 ( (\r(5))2)

eq \b\bc\{((\r(7))2 + (\r(5))2) [gvb ewm‡q]


= ( 7 ( 5) (7 + 5) 



= 2 ( 12 = 24



= Wvbcÿ


(evgcÿ
= Wvbcÿ 


A_©vr, 8ab(a2 + b2) = 24 (cÖgvwYZ)
cÖkœ \ 11 \ a + b + c = 9 Ges ab + bc + ca = 31 n‡j, a2 + b2 + c2 Gi gvb wbY©q Ki| 

mgvavb :
†`Iqv Av‡Q, a + b + c = 9 Ges ab + bc + ca = 31


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



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



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


ev, a2 + b2 + c2 = (9)2 ( 2 ( 31     [gvb ewm‡q]


ev, a2 + b2 + c2 = 81 ( 62 



( a2 + b2 + c2 = 19  (Ans.)

cÖkœ \ 12 \ a2 + b2 + c2 = 9 Ges ab + bc + ca = 8 n‡j, (a + b + c)2 Gi gvb wbY©q Ki|

mgvavb :
†`Iqv Av‡Q, a2 + b2 + c2 = 9 Ges ab + bc + ca = 8


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



= a2 + b2 + c2 + 2(ab + bc + ca)



= 9 + 2 ( 8     [gvb ewm‡q]


= 9 + 16 = 25 (Ans.)

cÖkœ \ 13 \ a + b + c = 6 Ges a2 + b2 + c2 = 14 n‡j,

(a ( b)2 + (b ( c)2 + (c ( a)2 Gi gvb wbY©q Ki|

mgvavb :
†`Iqv Av‡Q, a + b + c = 6 Ges a2 + b2 + c2 = 14 


cÖ`Ë ivwk
= (a ( b)2 + (b ( c)2 + (c ( a)2



= a2 ( 2ab + b2 + b2 ( 2bc + c2 + c2 ( 2ca + a2 


= 2(a2  + b2 + c2) ( 2(ab + bc + ca) 




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


= 2 ( 14 ( {(6)2 (14)}      [gvb ewm‡q]


= 28 ( (36 ( 14) = 28 ( 22 = 6 (Ans.)

cÖkœ \ 14 \ x + y + z = 10 Ges xy + yz + zx = 31 n‡j, (x + y)2 + (y + z)2  +  (z + x)2 Gi gvb KZ?
mgvavb :
†`Iqv Av‡Q, x + y + z = 10 Ges xy + yz + zx = 31

cÖ`Ë ivwk
= (x + y)2 + (y + z)2 + (z + x)2



= x2 + 2xy + y2 + y2 + 2yz + z2 + z2 + 2zx + x2


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



= (x + y + z)2 + {(x + y + z)2 ( 2(xy + yz + zx)}


= (10)2 + {(10)2 ( 2 ( 31}     [gvb ewm‡q]


= 100 + (100 ( 62) = 100 + 38 = 138 (Ans.)

cÖkœ \ 15 \ x = 3, y = 4 Ges z = 5 n‡j, 9x2  + 16y2 + 4z2 ( 24xy ( 16yz + 12zx Gi gvb wbY©q Ki|

mgvavb : †`Iqv Av‡Q, x = 3,  y = 4 Ges z = 5


cÖ`Ë ivwk
= 9x2 + 16y2 + 4z2 ( 24xy ( 16yz + 12zx



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




2 ( (( 4y) ( 2z + 2 ( 2z ( 3x


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



= (3 ( 3 ( 4 ( 4 + 2 ( 5)2     [gvb ewm‡q]


= (9 ( 16 + 10)2 = (19 (16)2 = (3)2 = 9 (Ans.)

cÖkœ \ 16 \ cÖgvY Ki †h,  eq \b\bc\{(\b(\f(x + y,2))2 ( \b(\f(x ( y,2))2)2 =  eq \b(\f(x2 + y2,2))2

 eq ( \b\bc(\f(x2 ( y2,2))2
mgvavb : evgcÿ
=  eq \b\bc\{(\b(\f(x + y,2))2 ( \b(\f(x ( y,2))2)2


=  eq \b(\f(x2 + 2xy + y2,4) ( \f(x2 ( 2xy + y2,4))2


=  eq \b(\f(x2 + 2xy + y2 ( x2 + 2xy ( y2,4))2


=  eq \b(\f(4xy,4))2  = x2y2


Wvbcÿ
=  eq \b(\f(x2 + y2,2))2 ( \b(\f(x2 ( y2,2))2


=  eq \f((x2)2  + 2 ( x2 ( y2 + (y2)2,4) (  eq \f((x2)2  ( 2 ( x2 ( y2 + (y2)2,4)


=  eq \f(x4 + 2x2y2 + y4 ( x4 + 2x2y2 ( y4,4)


=  eq \f(4x2y2,4) = x2y2

( evgcÿ
= Wvbcÿ 


A_©vr, eq \b\bc\{(\b(\f(x+y,2))2 ( \b(\f(x(y,2))2)2 = \b(\f(x2+y2,2))2 ( \b(\f(x2(y2,2))2 
(cÖgvwYZ)
cÖkœ \ 17 \ (a + 2b)(3a + 2c) †K `yBwU e‡M©i we‡qvMdjiƒ‡c cÖKvk Ki|

mgvavb : Avgiv Rvwb, ab =  eq \b(\f(a + b,2))2 ( \b(\f(a ( b,2))2

( (a + 2b) (3a + 2c)


 =  eq \b\bc\{(\f((a + 2b) + (3a + 2c),2))2(  eq \b\bc\{(\f((a +2b) ( (3a + 2c),2))2

=  eq \b\bc\{(\f(a + 2b + 3a + 2c,2))2(  eq \b\bc\{(\f(a + 2b ( 3a ( 2c,2))2


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


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


= (2a + b + c)2 ( (b ( a ( c)2 (Ans.)
cÖkœ \ 18 \ (x + 7)(x ( 9) †K `yBwU e‡M©i we‡qvMdjiƒ‡c cÖKvk Ki|
mgvavb : Avgiv Rvwb, ab =  eq \b(\f(a + b,2))2 ( \b(\f(a ( b,2))2


(
(x + 7) (x ( 9)



= 
 eq \b\bc\{(\f((x + 7) + (x ( 9),2))2(  eq \b\bc\{(\f((x + 7) ( (x ( 9),2))2



=
 eq \b\bc\{(\f(x + 7 + x ( 9,2))2(  eq \b\bc\{(\f(x + 7 ( x + 9,2))2



= 
 eq \b\bc\{(\f(2x ( 2,2))2(  eq \b\bc\{(\f(16,2))2


=
 eq \b\bc\{(\f(2(x ( 1),2))2(  eq \b\bc\{(\f(2 ( 8,2))2 =  (x (1)2 ( 82 (Ans.)
cÖkœ \ 19 \ x2 + 10x + 24 †K `yBwU e‡M©i we‡qvMdjiƒ‡c cÖKvk Ki|
mgvavb : cÖ`Ë ivwk
= x2 + 10x + 24



= x2 + 10x + 25 ( 1



= (x)2 + 2 ( x ( 5 + (5)2 ( (1)2


= (x + 5)2 ( 12 (Ans.)
cÖkœ\20\a4+a2b2+b4=8Gesa2+ab+b2=4n‡j, 
(i) a2 + b2, (ii) ab-Gi gvb wbY©q Ki| 

mgvavb : †`Iqv Av‡Q, a4 + a2b2 + b4 = 8 Ges a2 + ab + b2 = 4

(i) GLv‡b, a4 + a2b2 + b4= (a2)2 + 2a2b2 + (b2)2 ( a2b2


= (a2 + b2)2 ( (ab)2


= (a2 + b2 + ab) (a2 + b2 ( ab)



= (a2 + ab + b2) (a2 ( ab + b2)



( 8
= 4(a2 ( ab + b2)    [gvb ewm‡q]



ev, a2 ( ab + b2 =  eq \f(8,4) = 2


GLb, a2 + ab + b2 = 4  Ges a2 ( ab + b2 = 2 †hvM K‡i cvB,




a2 + ab
+ b2= 4




a2 ( ab
+ b2= 2




2a2      
+ 2b2= 6



ev, 2(a2 + b2) = 6



ev, a2 + b2 =  eq \f(6,2) ( a2 + b2 = 3 (Ans.)


(ii) GLv‡b, a4 + a2b2 + b4 = 8




ev, (a2)2 + 2a2b2 + (b2)2 ( a2b2 = 8




ev, (a2 + b2)2 ( (ab)2 = 8




ev, (a2 + b2 + ab)(a2 + b2 ( ab) = 8




ev, 4(a2 + b2 ( ab) = 8




ev, a2 + b2 ( ab =  eq \f(8,4)



ev, a2 + b2 ( ab = 2




ev, (a2 + b2) ( ab = 2




ev, 3 ( ab = 2




ev, ( ab = 2 ( 3




ev, ( ab = (1 ( ab = 1 (Ans.)


[image: image2.emf] 

Abykxjbx  3 . 2  


Abykxjbxi cÖkœ I mgvavb

cÖkœ \ 1 \ m~‡Îi mvnv‡h¨ Nb wbY©q Ki : 
(K) 2x + 5

mgvavb : 2x + 5 Gi Nb= (2x + 5)3


= (2x)3 + 3(2x)25 + 3(2x)(5)2 + (5)3


= 8x3 + 34x25 + 32x25 + 125



= 8x3 + 60x2 + 150x + 125(Ans.)
(L) 2x2 + 3y2
mgvavb : 2x2 + 3y2 Gi Nb 


= (2x2 + 3y2)3

= (2x2)3 + 3(2x2)2 3y2 + 32x2 (3y2)2 + (3y2)3

= 8x6 + 34x4. 3y2 + 32x29y4 + 27y6

= 8x6 + 36x4y2 + 54x2y4 + 27y6(Ans.)
(M) 4a ( 5x2
mgvavb :  4a ( 5x2 Gi Nb 


= (4a ( 5x2)3

= (4a)3 ( 3 (4a)25x2 + 34a(5x2)2 ( (5x2)3

= 64a3 ( 316a25x2 + 34a.25x4 ( 125x6

= 64a3 ( 240a2x2 + 300ax4 ( 125x6(Ans.)
(N) 7m2 ( 2n

mgvavb : 7m2 ( 2n Gi Nb


= (7m2 ( 2n)3

= (7m2)3 ( 3(7m2)22n + 37m2(2n)2 ( (2n)3

= 343m6 ( 349m42n + 37m2 4n2 ( 8n3

= 343m6 ( 294m4n + 84m2n2 ( 8n3(Ans.)
(O) 403

mgvavb : 403 Gi Nb= (403)3


= (400 + 3)3


= (400)3 + 3(400)2.3 + 3400(3)2 + (3)3


= 64000000 + 31600003 + 34009 + 27



= 64000000 + 1440000 + 10800 + 27



= 65450827(Ans.)
(P) 998

mgvavb : 998 Gi Nb= (998)3

= (1000 ( 2)3 

= (1000)3 ( 3(1000)22 + 3 1000(2)2 ( (2)3

= 1000000000 – 310000002 + 310004 ( 8


= 1000000000 ( 6000000 + 12000 ( 8


= 994011992(Ans.)
(Q) 2a ( b ( 3c

mgvavb : 2a ( b ( 3c Gi Nb


= (2a ( b ( 3c)3

= {(2a ( b) ( 3c}3

= (2a ( b)3 ( 3 (2a ( b)2. 3c + 3(2a ( b)(3c)2 ( (3c)3

=(2a)3(3(2a)2b+32a(b)2((b)3(3{(2a)2t


( 22ab + (b)2.3c + 3(2a ( b) 9c2 ( 27c3

=8a3(12a2b+6ab2(b3(3(4a2(4ab+b2)3c
+ 54ac2 ( 27bc2 ( 27c3

=8a3(12a2b+6ab2(b3(36a2c+36abc(9b2c
+ 54ac2 ( 27bc2 ( 27c3 


=8a3(b3(27c3(12a2b(36a2c+6ab2+54ac2
( 9b2c ( 27bc2 + 36abc(Ans.)
cÖkœ \ 2 \ mij Ki : 

(K) (4a ( 3b)3 ( 3(4a ( 3b)2(2a ( 3b) + 3(4a ( 3b)  (2a ( 3b)2 ( (2a ( 3b)3
mgvavb :
awi, 4a ( 3b = x Ges 2a ( 3b = y


( cÖ`Ë ivwk= x3 ( 3x2y + 3xy2 ( y3


= (x ( y)3


= {(4a ( 3b) ( (2a ( 3b)}3     [gvb ewm‡q]


= (4a ( 3b ( 2a + 3b)3


= (2a)3 = 8a3(Ans.)
(L)
(2x + y)3 + 3(2x + y)2(2x ( y) + 3(2x + y)(2x ( y)2 + (2x ( y)3
mgvavb :
awi, 2x + y = a Ges 2x ( y = b


( cÖ`Ë ivwk= a3 + 3a2b + 3ab2 + b3


= (a + b)3


= {(2x + y) + (2x ( y)}3 [gvb ewm‡q]



= (2x + y + 2x ( y)3


= (4x)3 = 64x3(Ans.)
(M)
(7x + 3b)3 ( (5x + 3b)3 ( 6x(7x + 3b)(5x + 3b)

mgvavb : (7x + 3b)3 ( (5x + 3b)3 ( 6x(7x + 3b)(5x + 3b)

= (7x + 3b)3 ( (5x + 3b)3 ( 32x(7x + 3b) (5x + 3b)

awi, 7x + 3b = p Ges 5x + 3b = q


GLv‡b, p ( q = 7x + 3b ( 5x ( 3b = 2x


( cÖ`Ë ivwk = p3 ( q3 ( 3p ( q)pq



= p3 ( q3 ( 3pq(p ( q)



= (p ( q)3


= {(7x + 3b) ( (5x + 3b)}3      [gvb ewm‡q]



= (7x + 3b ( 5x ( 3b)3


= (2x)3 = 8x3(Ans.)
 (N)
(x ( 15)3 + (16 ( x)3 + 3(x ( 15)(16 ( x)

mgvavb :
awi, x ( 15 = a Ges 16 ( x = b


GLv‡b, a + b = x ( 15 + 16 ( x = 1


( cÖ`Ë ivwk = a3 + b3 + 31.ab



= a3 + b3 + 3ab(a + b)



= (a + b)3


= {(x ( 15) + (16 ( x)}3 [gvb ewm‡q]



= (x ( 15 + 16 ( x)3 = (1)3 = 1(Ans.)
(O)
(a + b + c)3 – (a – b – c)3 – 6(b + c) {a2 – (b + c)2}

mgvavb : awi, a + b + c = x Ges a ( b ( c = y


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



= a + b + c ( a + b + c



= 2b + 2c = 2(b + c)


( cÖ`Ë ivwk = x3 ( y3 ( 3(x ( y)xy



= x3 ( y3 ( 3xy (x ( y)



= (x ( y)3


= {2(b + c)}3 [gvb ewm‡q]



= 8(b + c)3 (Ans.)
(P)
(m + n)6 ( (m ( n)6 ( 12mn(m2 ( n2)2

mgvavb : cÖ`Ë ivwk,

(m + n)6 ( (m ( n)6 ( 12mn(m2 ( n2)2


= (m + n)6 ( (m ( n)6 ( 34mn(m2 ( n2)2

awi, m + n = a Ges m ( n = b


GLv‡b, a + b = m + n + m ( n = 2m 


Ges a ( b = m + n ( m + n = 2n


( (a + b)(a ( b) = 4mn 


ev, (a2 ( b2) = 4mn


Ges ab = (m + n) (m ( n)



= (m2 ( n2)


( a2b2 = (ab)2 = (m2 ( n2)2

( cÖ`Ë ivwk = a6 ( b6 ( 3a2b2(a2 ( b2)



= (a2)3 ( (b2)3 ( 3a2b2(a2 ( b2)



= (a2 ( b2)3 



= (4mn)3 
[(a2 ( b2) Gi gvb ewm‡q]



= 64m3n3(Ans.)
(Q)
(x + y) (x2 – xy + y2) + (y + z) (y2 – yz + z2) + (z + x) (z2 – zx + x2)

mgvavb : cÖ`Ë ivwk
= (x + y) (x2 – xy + y2) + (y + z) (y2 – yz 


+ z2) + (z + x) (z2 – zx + x2)



= (x3 + y3) + (y3 + z3) + (z3 + x3)


= x3 + y3 + y3 + z3 + z3 + x3


= 2x3 + 2y3 + 2z3


= 2(x3 + y3 + z3) (Ans.)
(R)
(2x + 3y ( 4z)3 + (2x ( 3y + 4z)3 + 12x {4x2 ( (3y ( 4z)2}

mgvavb : (2x + 3y ( 4z)3 + (2x ( 3y + 4z)3 + 12x {4x2 ( (3y ( 4z)2}

= (2x + 3y ( 4z)3 + (2x ( 3y + 4z)3 + 34x{4x2 ( (3y ( 4z)2}

awi, 2x + 3y ( 4z = a Ges 2x ( 3y + 4z = b


GLv‡b, a + b = 2x + 3y ( 4z + 2x ( 3y + 4z = 4x


ab= (2x + 3y ( 4z)(2x ( 3y + 4z)


     = {2x + (3y ( 4z)}{2x ( (3 ( 4z)}


     = {(2x)2 ( (3y ( 4z)2}


( cÖ`Ë ivwk= a3 + b3 + 3(a + b)ab



= a3 + b3 + 3ab(a + b)



= (a + b)3


= {(2x + 3y ( 4z) + (2x ( 3y + 4z)}3

[gvb ewm‡q]



= {2x + 3y ( 4z + 2x ( 3y + 4z)3



= (4x)3 = 64x3(Ans.)
cÖkœ \ 3 \ a – b = 5 Ges ab = 36 n‡j, a3 ( b3 Gi gvb KZ? 
mgvavb : †`Iqv Av‡Q, a – b = 5 Ges ab = 36


( cÖ`Ë ivwk  = a3 ( b3 = (a ( b)3 + 3ab(a ( b)



= (5)3 + 3365     [gvb ewm‡q]



= 125 + 540 = 665 (Ans.)
cÖkœ \ 4 \ hw` a3 ( b3 = 513 Ges a ( b = 3 nq, Z‡e ab Gi gvb KZ?

mgvavb : †`Iqv Av‡Q, a3 ( b3 = 513 Ges a ( b = 3

Avgiv Rvwb, (a ( b)3 = a3 ( b3 ( 3ab (a ( b)



ev, 3ab(a ( b) = (a3 ( b3) ( (a ( b)3


ev, 3ab 3 = 513 ( (3)3      [gvb ewm‡q]



ev, 9ab = 513 ( 27



ev, 9ab = 486



ev, ab =  eq \f(486,9) ( ab = 54 (Ans.)
cÖkœ \ 5 \ x = 19 Ges y = ( 12 n‡j, 8x3 + 36x2y + 54xy2 + 27y3 Gi gvb wbY©q Ki|
mgvavb : †`Iqv Av‡Q, x = 19 Ges y = ( 12


( cÖ`Ë ivwk = 8x3 + 36x2y + 54xy2 + 27y3


= (2x)3 + 3(2x)23y + 32x(3y)2 + (3y)3


= (2x + 3y)3


= {2 ( 19 + 3 ( ((12)}3 [x I y-Gi gvb ewm‡q]



= (38 ( 36)3 = (2)3 = 8 (Ans.)
cÖkœ \ 6 \ hw` a = 15 nq, Z‡e 8a3 + 60a2 + 150a + 130 Gi gvb KZ?
mgvavb :
†`Iqv Av‡Q, a = 15


( cÖ`Ë ivwk= 8a3 + 60a2 + 150a + 130



= (2a)3 + 3(2a)25 + 32a(5)2 + (5)3 + 5


= (2a + 5)3 + 5



= (2 ( 15 + 5)3 + 5



= (30 + 5)3 + 5 = 42875 + 5 = 42880 (Ans.)
cÖkœ \ 7 \ a = 7 Ges b = ( 5 n‡j, (3a ( 5b)3 + (4b ( 2a)3 + 3(a ( b) (3a ( 5b)(4b ( 2a) Gi gvb KZ?
mgvavb : †`Iqv Av‡Q, a = 7 Ges b = ( 5

awi, 3a ( 5b= x Ges 4b ( 2a = y


          x + y= (3a ( 5b) + (4b ( 2a)



= 3a ( 5b + 4b ( 2a = a ( b


( cÖ`Ë ivwk  = x3 + y3 + 3(x + y)xy



= x3 + y3 + 3xy(x + y = (x + y)3


= (3a ( 5b + 4b ( 2a)3  [x I y Gi gvb ewm‡q]



= (a ( b)3


= {7 ( ((5)}3      [a I b Gi gvb ewm‡q]


= (7 + 5)3 = (12)3 = 1728 (Ans.)
cÖkœ \ 8 \ hw` a + b = m, a2 + b2 = n Ges a3 + b3 = p3 nq, Z‡e †`LvI †h, m3 + 2p3 = 3mn
mgvavb : †`Iqv Av‡Q, a + b = m, a2 + b2 = n Ges a3 + b3 = p3

evgc¶ = m3 + 2p3


= (a + b)3 + 2(a3 + b3)      [gvb ewm‡q]



= a3 + 3a2b + 3ab2 + b3 + 2a3 + 2b3


= 3a3 + 3a2b + 3ab2 + 3b3


= 3(a3 + a2b + ab2 + b3)



= 3{a2(a + b) + b2(a + b)}



= 3(a + b)(a2 + b2)



= 3mn [gvb ewm‡q] = Wvbc¶


( m3 + 2p3 = 3mn (†`Lv‡bv n‡jv)
cÖkœ \ 9 \ hw` x + y = 1 nq, Z‡e †`LvI †h, x3 + y3 ( xy =  (x ( y)2
mgvavb : †`Iqv Av‡Q, x + y = 1

evgc¶ 
= x3 + y3 ( xy



= (x + y) (x2 ( xy + y2) ( xy



= 1(x2 ( xy + y2) ( xy     [gvb ewm‡q]



= x2 ( xy + y2 ( xy



= x2 ( 2xy + y2 = (x ( y)2 = Wvbcÿ

( x3 + y3 ( xy = (x ( y)2 (†`Lv‡bv n‡jv)
cÖkœ \ 10 \ a + b = 3 Ges ab = 2 n‡j, (K) a2 ( ab + b2 Ges (L) a3 + b3 Gi gvb wbY©q Ki| 
mgvavb :
(K) †`Iqv Av‡Q, a + b = 3 Ges ab = 2


( cÖ`Ë ivwk
= a2 ( ab + b2


= a2 + b2 ( ab



= (a + b)2 ( 2ab ( ab



= (a + b)2 ( 3ab



= (a – b)2 + 3ab



= (3)2 ( 3 ( 2 [gvb ewm‡q] 



= 9 ( 6 = 3 (Ans.)

(L) †`Iqv Av‡Q, a + b = 3 Ges ab = 2


( cÖ`Ë ivwk
= a3 + b3 = (a + b)3 ( 3ab(a + b)



= (3)3 ( 323     [gvb ewm‡q]



= 27 ( 18 = 9 (Ans.)
cÖkœ \ 11 \  a ( b = 5 Ges ab = 36 n‡j, (K) a2 + ab + b2 Ges (L) a3 ( b3 Gi gvb wbY©q Ki|
 mgvavb : (K) †`Iqv Av‡Q, a ( b = 5 Ges ab = 36

( cÖ`Ë ivwk
= a2 + ab + b2 = a2 + b2 + ab



= (a ( b)2 + 2ab + ab



= (a ( b)2 + 3ab



= (5)2 + 336     [gvb ewm‡q] 



= 25 + 108 = 133 (Ans.)

(L) †`Iqv Av‡Q, a ( b = 5 Ges ab = 36


( cÖ`Ë ivwk= a3 ( b3 = (a ( b)3 + 3ab(a ( b)


= (5)3 + 3365     [gvb ewm‡q]



= 125 + 540 = 665 (Ans.)
cÖkœ \ 12 \ m +  eq \f(1,m)  = a n‡j, m3 +  eq \f(1,m3)  Gi gvb wbY©q Ki|
mgvavb :
†`Iqv Av‡Q,  m +  eq \f(1,m)  = a

( cÖ`Ë ivwk= m3 +  eq \f(1,m3) 


=  eq \b(m + \f(1,m))3 ( 3m. eq \f(1,m)   eq \b(m + \f(1,m)) 


= (a)3 ( 31a     [gvb ewm‡q]



= a3 ( 3a (Ans.)
cÖkœ \ 13 \ x (  eq \f(1,x)  = p n‡j, x3 (  eq \f(1,x3)  Gi gvb wbY©q Ki|
mgvavb : †`Iqv Av‡Q, x (  eq \f(1,x)  = p

( cÖ`Ë ivwk= x3 (  eq \f(1,x3) = (x)3 (  eq \b(\f(1,x))3 


=  eq \b(x ( \f(1,x))3 + 3x eq \f(1,x) 

 eq \b(x ( \f(1,x)) 


= (p)3 + 31p     [gvb ewm‡q]



= p3 + 3p (Ans.)
cÖkœ \ 14 \ hw` a (  eq \f(1,a)  = 1 nq, Z‡e †`LvI †h, a3 (  eq \f(1,a3) = 4
mgvavb : †`Iqv Av‡Q, a (  eq \f(1,a)  = 1

evgc¶
= a3 (  eq \f(1,a3) = (a)3 (  eq \b(\f(1,a))3 


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


= (1)3 + 311     [gvb ewm‡q]



= 1 + 3 = 4 = Wvbc¶


( a3 (  eq \f(1,a3) = 4 (†`Lv‡bv n‡jv)
cÖkœ \ 15 \ hw` a + b + c = 0 nq, Z‡e †`LvI †h, 

(K) a3 + b3 + c3 = 3abc

mgvavb : †`Iqv Av‡Q, a + b + c = 0



ev, a + b = ( c



ev, (a + b)3 = (( c)3     [Dfqc¶‡K Nb K‡i]



ev, a3 + b3 + 3ab(a + b) = ( c3


ev, a3 + b3 + 3ab((c) = ( c3 

[†h‡nZz a + b + c = 0 ( a + b = ( c]



ev, a3 + b3 ( 3abc = ( c3


( a3 + b3 + c3 = 3abc (†`Lv‡bv n‡jv)
(L) 
 eq \f((b + c)2,3bc) + \f((c + a)2,3ca) + \f((a + b)2,3ab) = 1 
mgvavb : †`Iqv Av‡Q, a + b + c = 0



ev, b + c = ( a



( (b + c)2 = ( ( a)2 = a2

Avevi, c + a = ( b


( (c + a)2 = ((b)2 = b2

Ges a + b = ( c


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

evgc¶ 
=  eq \f((b + c)2,3bc) + \f((c + a)2,3ca) + \f((a + b)2,3ab)


=  eq \f(a2,3bc) + \f(b2,3ca) + \f(c2,3ab) =  eq \f(a2.a + b2.b + c2.c,3abc) 


=  eq \f(a3 + b3 + c3,3abc) =  eq \f((a + b)3 ( 3ab(a + b) + c3,3abc) 


=  eq \f((( c)3 ( 3ab(( c) + c3,3abc) 


=  eq \f(( c3 + 3abc + c3,3abc) =  eq \f(3abc,3abc) = 1 = Wvbc¶


( eq \f((b+c)2,3bc) + \f((c+a)2,3ca) + \f((a+b)2,3ab) = 1 (†`Lv‡bv n‡jv)
cÖkœ \ 16 \ p ( q = r n‡j, †`LvI †h, p3 ( q3 ( r3 = 3pqr
mgvavb : †`Iqv Av‡Q, p ( q = r


evgc¶
= p3 ( q3 ( r3


= (p ( q)3 + 3pq(p ( q) ( r3


= (r)3 + 3pq(r) ( r3


= r3 + 3pqr ( r3     [gvb ewm‡q]



= 3pqr = Wvbc¶


( p3 ( q3 ( r3 = 3pqr (†`Lv‡bv n‡jv)

cÖkœ \ 17 \ 2x (  eq \f(2,x)  = 3 n‡j, †`LvI †h, 8 eq \b(x3 ( \f(1,x3)) = 63
mgvavb : †`Iqv Av‡Q, 2x (  eq \f(2,x)  = 3

evgc¶
= 8 eq \b(x3 ( \f(1,x3)) = 8x3 (  eq \f(8,x3) 


= (2x)3 (  eq \b(\f(2,x))3 


=  eq \b(2x ( \f(2,x))3 + 32x eq \f(2,x)   eq \b(2x ( \f(2,x)) 


= (3)3 + 123     [gvb ewm‡q]


= 27 + 36 = 63 = Wvbc¶


( 8 eq \b(x3 ( \f(1,x3)) = 63 (†`Lv‡bv n‡jv)

cÖkœ \ 18 \ a =  eq \r(6) + \r(5) n‡j,  eq \f(a6 ( 1,a3) Gi gvb wbY©q Ki|
mgvavb : †`Iqv Av‡Q, a
=  eq \r(6) + \r(5) 

 
(     eq \f(1,a) 
=  eq \f(1,\r(6) + \r(5)) =  eq \f(\r(6) ( \r(5),(\r(6) + \r(5))(\r(6) ( \r(5))) 


[ni I je‡K (eq \r(6) ( \r(5)) Øviv ¸Y K‡i]



=  eq \f(\r(6) ( \r(5),(\r(6))2 ( (\r(5))2) =  eq \f(\r(6) ( \r(5),6 ( 5) 



=  eq \f(\r(6) ( \r(5),1) =  eq \r(6)  (  eq \r(5) 


( a (  eq \f(1,a) 
=  eq \r(6) + \r(5) ( \r(6) + \r(5) = 2 eq \r(5) 

cÖ`Ë ivwk
=  eq \f(a6 ( 1,a3) =  eq \f(a6,a3) (  eq \f(1,a3) = a3 ( eq \f(1,a3)


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


= (2 eq \r(5))3 + 3.1. 2\r(5)      [gvb ewm‡q]


= 85 eq \r(5)  + 6 eq \r(5)   



= 40 eq \r(5)  + 6 eq \r(5) = 46 eq \r(5) (Ans.)

[image: image3.emf] 

Abykxjbx  3 . 3  


Abykxjbxi cÖkœ I mgvavb

Drcv`‡K we‡k­lY Ki (1 Ñ 43) :
cÖkœ \ 1 \ a2 + ab + ac + bc

mgvavb : a2 + ab + ac + bc


= a(a + b) + c(a + b) = (a + b)(a + c) (Ans.)
cÖkœ \ 2 \ ab + a – b – 1

mgvavb : ab + a – b – 1

= a(b + 1) – 1(b + 1) = (b + 1) (a – 1) (Ans.)
cÖkœ \ 3 \ (x – y)(x + y) + (x – y)(y + z) + (x – y)(z + x)

mgvavb : (x – y)(x + y) + (x – y)(y + z) + (x – y)(z + x)


= (x – y){(x + y) + (y + z) + (z + x)}


= (x – y) (x + y + y + z + z + x)


= (x ( y) (2x + 2y + 2z)


= (x – y) {2(x + y + z)}


= 2(x – y) (x + y + z) (Ans.)
cÖkœ \ 4 \ ab(x – y) – bc(x – y)

mgvavb : ab(x – y) – bc(x – y)


= (x – y)(ab – bc) = (x – y) {b(a – c)}


= b(x – y)(a – c) (Ans.)
cÖkœ& \ 5 \ 9x2 + 24x + 16

mgvavb : 9x2 + 24x + 16


= (3x)2 + 2 ( 3x ( 4 + (4)2 = (3x + 4)2 (Ans.)
cÖkœ \ 6 \ a4 – 27a2 + 1 
 

mgvavb : a4 – 27a2 + 1

= (a2)2 – 2a21 + (1)2 – 25a2

= (a2 – 1)2 – (5a)2

= (a2 – 1 + 5a) (a2 – 1 – 5a)


= (a2 + 5a – 1) (a2 – 5a – 1) (Ans.)
cÖkœ \ 7 \ x4 – 6x2y2 + y4
mgvavb : x4 – 6x2y2 + y4

= (x2)2 ( 2 ( x2 ( y2 + (y2)2 – 4x2y2

= (x2 ( y2)2 – (2xy)2

= (x2 ( y2 + 2xy)(x2 ( y2 – 2xy)


= (x2 + 2xy ( y2) (x2 ( 2xy ( y2) (Ans.)
cÖkœ \ 8 \  (a2 – b2) (x2 – y2) + 4abxy
mgvavb : (a2 – b2) (x2 – y2) + 4abxy

= a2x2 – a2y2 – b2x2 + b2y2 + 2abxy + 2abxy

= a2x2 + 2abxy + b2y2 – a2y2 + 2abxy – b2x2

= a2x2 + 2abxy + b2y2 – (a2y2 – 2abxy + b2x2)


= {(ax)2 + 2axby + (by)2}– {(ay)2– 2aybx + (bx)2}


= (ax + by)2 – (ay – bx)2

= (ax + by + ay – bx) (ax + by – ay + bx) (Ans.)
cÖkœ& \ 9 \ 4a2 – 12ab + 9b2 – 4c2
mgvavb : 4a2 – 12ab + 9b2 – 4c2

= (2a)2 – 2 ( 2a ( 3b + (3b)2 – 4c2

= (2a – 3b)2 – (2c)2

= (2a – 3b + 2c)(2a – 3b – 2c) (Ans.)
cÖkœ \ 10 \ 9x4 – 45a2x2 + 36a4
mgvavb : 9x4 – 45a2x2 + 36a4

= 9(x4 – 5a2x2 + 4a4)


= 9(x4 – 4a2x2 – a2x2 + 4a4)


= 9{x2(x2 – 4a2) – a2(x2 – 4a2)}


= 9(x2 – 4a2)(x2 – a2)


= 9{(x2)2 – (2a)2}(x + a)(x – a)


= 9 (x + 2a)(x – 2a)(x + a)(x – a)


= 9 (x + a)(x – a)(x + 2a)(x – 2a) (Ans.)
cÖkœ \ 11\ a2 + 6a + 8 – y2 + 2y

mgvavb : a2 + 6a + 8 – y2 + 2y


= a2 + 6a + 9 – 1 – y2 + 2y


= a2 + 6a + 9 ( (1 – 2y + y2)


= (a)2 + 2 . a . 3 + (3)2 – (12 – 2 . 1 . y + y2)


= (a + 3)2 – (1 – y)2

= (a + 3 + 1 – y)(a + 3 – 1 + y)


= (a ( y + 4)(a + y + 2) (Ans.)
cÖkœ \ 12 \  16x2 – 25y2 – 8xz + 10yz 
mgvavb : 16x2 – 25y2 – 8xz + 10yz

= (4x)2 – (5y)2 – 2z(4x – 5y)


= (4x – 5y) (4x + 5y) – 2z(4x – 5y)

= (4x – 5y) (4x + 5y – 2z) (Ans.)
cÖkœ \ 13 \ 2b2c2 + 2c2a2 + 2a2b2 – a4 – b4 – c4
mgvavb : 2b2c2 + 2c2a2 + 2a2b2 – a4 – b4 – c4


= 4b2c2 ( 2b2c2 + 2c2a2 + 2a2b2 ( a4 ( b4 ( c4


= 4b2c2 ( (a4 + b4 + c4 + 2b2c2 ( 2c2a2 ( 2a2b2)


= 4b2c2 ( {(b2)2 + (c2)2 + ((a2)2 + 2b2c2 + 2c2((a2) + 2((a2)b2}

= (2bc)2 ( (b2 + c2 ( a2)2 


= (2bc + b2 + c2 ( a2)(2bc ( b2 ( c2 + a2)


= (b2 + 2bc + c2 ( a2){a2 ( (b2 ( 2bc + c2)}


= {(b + c)2 ( a2}{a2 ( (b ( c)2}


= (b + c + a)(b + c ( a)(a + b ( c)(a ( b + c)


= (a + b + c)(b + c ( a)(a + b ( c)(c + a ( b) (Ans.)
cÖkœ \ 14 \ x2 + 13x + 36

mgvavb : x2 + 13x + 36


= x2 + 4x + 9x + 36


= x(x + 4) + 9(x + 4) = (x + 4)(x + 9) (Ans.)
cÖkœ \ 15 \ x4 + x2 – 20 

mgvavb : x4 + x2 – 20


= x4 + 5x2 – 4x2 – 20 = x2(x2 + 5) – 4(x2 + 5)


= (x2 + 5)(x2 – 4) 


= (x2 + 5)(x2 – 22)


= (x2 + 5) (x + 2) (x ( 2) = (x + 2)(x – 2)(x2 + 5) (Ans.)
cÖkœ \ 16 \ a2 – 30a + 216

mgvavb : a2 – 30a + 216


= a2 – 18a – 12a + 216


= a(a – 18) – 12(a – 18) = (a – 18)(a – 12) (Ans.)
cÖkœ \ 17 \ x6y6 – x3y3 – 6 


mgvavb : x6y6 – x3y3 – 6


= x6y6 – 3x3y3 + 2x3y3 – 6 = x3y3(x3y3 – 3) + 2(x3y3 – 3)


= (x3y3 ( 3)( x3y3 + 2) (Ans.)
cÖkœ \ 18 \ a8 – a4 – 2

mgvavb : a8 – a4 – 2


= a8 – 2a4 + a4 – 2 


= a4(a4 – 2) + 1(a4 – 2) = (a4 ( 2)(a4 + 1) (Ans.)
cÖkœ \ 19 \ a2b2 – 8ab – 105 

mgvavb : a2b2 – 8ab – 105


= a2b2 – 15ab + 7ab – 105 


= ab(ab – 15) + 7(ab – 15) 


= (ab ( 15) (ab + 7) = (ab + 7)(ab – 15) (Ans.)
cÖkœ \ 20 \ x2 – 37x – 650 

mgvavb : x2 – 37x – 650


= x2 – 50x + 13x – 650 


= x(x – 50) + 13(x – 50)


= (x – 50)(x + 13) = (x + 13) (x – 50) (Ans.)
cÖkœ \ 21 \ 4x4 – 25x2 + 36

mgvavb : 4x4 – 25x2 + 36


= 4x4 – 16x2 – 9x2 + 36 = 4x2(x2 – 4) – 9(x2 – 4) 


= (x2 – 4)(4x2 – 9)


= (x2 – 22) {(2x)2 – 32} = (x + 2)(x – 2)(2x + 3)(2x – 3) (Ans.)
cÖkœ \ 22 \ 12x2 – 38x + 20

mgvavb : 12x2 – 38x + 20


= 12x2 – 30x – 8x + 20 = 6x(2x – 5) ( 4(2x – 5)


= (2x – 5)(6x – 4)


= (2x – 5) {2(3x – 2)} = 2(2x ( 5)(3x ( 2) (Ans.)
cÖkœ \ 23 \ 9x2y2 – 5xy2 – 14y2
mgvavb : 9x2y2 – 5xy2 – 14y2

= y2(9x2 – 5x – 14) = y2(9x2 + 9x – 14x– 14)


= y2 {(9x(x + 1) – 14(x + 1)}


= y2(x + 1)(9x – 14) = y2(x + 1)(9x – 14) (Ans.)
cÖkœ \ 24 \ 4x4 – 27x2 – 81 

mgvavb : 4x4 – 27x2 – 81


= 4x4 – 36x2 + 9x2 – 81 = 4x2(x2 – 9) + 9(x2 ( 9)


= (x2 – 9)(4x2 + 9)


= (x2 – 32)(4x2 + 9) = (x + 3)(x – 3)(4x2 + 9) (Ans.)
cÖkœ \ 25 \ ax2 + (a2 + 1)x + a

mgvavb : ax2 + (a2 + 1)x + a


= ax2 + a2x + x + a


= ax(x + a) + 1(x + a) = (x + a)(ax + 1) (Ans.)

cÖkœ \ 26 \ 3(a2 + 2a)2 – 22(a2 + 2a) + 40

mgvavb :
awi, a2 + 2a= x


( cÖ`Ë ivwk= 3x2 – 22x + 40



= 3x2 – 12x – 10x + 40



= 3x(x – 4) – 10(x – 4)



= (x – 4)(3x – 10)



= {(a2 + 2a) – 4}{3(a2 + 2a) – 10}

 [x Gi gvb ewm‡q)



= (a2 + 2a – 4)(3a2 + 6a – 10) (Ans.)
cÖkœ \ 27 \ 14(x + z)2 – 29(x + z)(x + 1) – 15(x + 1)2
mgvavb :
awi, x + z = a Ges x + 1 = b


( cÖ`Ë ivwk= 14a2 – 29ab – 15b2


= 14a2 – 35ab + 6ab – 15b2


= 7a(2a – 5b) + 3b(2a – 5b)



= (2a – 5b)(7a + 3b)



= {2(x + z) – 5(x + 1)} {7(x + z) + 3(x + 1)}

 [a I b Gi gvb ewm‡q]



= (2x + 2z – 5x – 5) (7x + 7z + 3x + 3)



= (2z ( 3x ( 5)(10x + 7z + 3) (Ans.)
cÖkœ \ 28 \ (4a – 3b)2 – 2(4a – 3b)(a + 2b) – 35(a + 2b)2
mgvavb :
awi, 4a – 3b= x Ges a + 2b = y


( cÖ`Ë ivwk= x2 – 2xy – 35y2


= x2 + 5xy – 7xy – 35y2


= x(x + 5y) – 7y(x + 5y)



= (x + 5y)(x – 7y)



={(4a–3b)+5(a+2b)}{(4a–3b) – 


7(a + 2b)} [x I y Gi gvb ewm‡q]



= (4a – 3b + 5a + 10b)(4a – 3b – 7a – 14b)



= (9a + 7b)(( 3a – 17b)



= ( ( 1)(9a + 7b)(3a + 17b)



= ( (3a + 17b)(9a + 7b) (Ans.)
cÖkœ \ 29 \ (a – 1)x2 + a2xy + (a + 1)y2
mgvavb :
awi, a ( 1 = p Ges a + 1 = q


((a ( 1)(a + 1) = pq ev, a2 ( 1 = pq


( a2 = pq + 1 


( cÖ`Ë ivwk= px2 + (pq + 1)xy + qy2


= px2 + pqxy + xy + qy2 



= px(x + qy) + y(x + qy)



= (x + qy)(px + y)



={x + (a + 1)y} {(a ( 1)x + y}

 [p I q Gi gvb ewm‡q]


= (x + ay + y)(ax ( x + y) (Ans.)
cÖkœ \ 30 \ 24x4 ( 3x

mgvavb : 24x4 ( 3x


= 3x (8x3 ( 1) = 3x{(2x)3 ( 1}


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


= 3x(2x ( 1)(4x2 + 2x + 1) (Ans.)
 cÖkœ \ 31 \ (a2 + b2)3 + 8a3b3
mgvavb : (a2 + b2)3 + 8a3b3

= (a2 + b2)3 + (2ab)3

= {(a2 + b2) + 2ab}{(a2 + b2)2 ( (a2 + b2).2ab + (2ab)2}


= (a2 + b2 + 2ab){(a2)2 + 2.a2.b2 + (b2)2 ( 2a3b ( 2ab3 + 4a2b2}


= (a + b)2(a4 + 2a2b2 + b4 ( 2a3b ( 2ab3 + 4a2b2)


= (a + b)2(a4 – 2a3b + 6a2b2 ( 2ab3 + b4) (Ans.)
cÖkœ& \ 32 \ x3 + 3x2 + 3x + 2

mgvavb : x3 + 3x2 + 3x + 2


= (x)3 + 3x21 + 3x12 + (1)3 + 1


= (x + 1)3 + 1


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

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

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


= (x + 2)(x2 + x + 1) (Ans.)
cÖkœ \ 33 \ a3 – 6a2 + 12a ( 9 

mgvavb : a3 – 6a2 + 12a ( 9


= (a)3 ( 3(a)22 + 3a(2)2 ( (2)3 ( 1


= (a ( 2)3 ( 1 = (a ( 2)3 ( (1)3

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

= (a ( 2 ( 1)(a2 ( 2a2 + 22 + a ( 2 + 1)

= (a ( 3)(a2 ( 4a + 4 + a ( 2 + 1)


= (a ( 3)(a2 ( 3a + 3) (Ans.)
cÖkœ \ 34 \  a3 – 9b3 + (a + b)3
mgvavb : a3 – 9b3 + (a + b)3

= a3 – b3 + (a + b)3 – 8b3


= (a ( b)(a2 + ab + b2) + (a + b)3 ( (2b)3

= (a – b) (a2 + ab + b2) + (a + b – 2b)



{(a + b)2 + (a + b)2b + (2b)2}


= (a – b) (a2 + ab + b2) + (a – b) 



(a2 + 2ab + b2 + 2ab + 2b2 + 4b2)


= (a – b) (a2 + ab + b2) + (a – b) (a2 + 4ab + 7b2)


= (a – b) (a2 + ab + b2 + a2 + 4ab + 7b2)


= (a – b) (2a2 + 5ab + 8b2) (Ans.)
cÖkœ \ 35 \ 8x3 + 12x2 + 6x ( 63

mgvavb : 8x3 + 12x2 + 6x ( 63


= (2x)3 + 3(2x)21 + 32x(1)2 + (1)3 ( 1 ( 63


= (2x + 1)3 ( 64 = (2x + 1)3 ( (4)3

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

= (2x + 1 ( 4){(2x)2 + 22x1 + (1)2 + 8x + 4 + 16)}

= (2x ( 3)(4x2 + 4x + 1 + 8x + 20)


= (2x ( 3)(4x2 + 12x + 21) (Ans.)
cÖkœ \ 36 \ 8a3 +  eq \f(b3,27) 
mgvavb : 8a3 +  eq \f(b3,27) = (2a)3 +  eq \b(\f(b,3))3

=  eq \b(2a + \f(b,3))\b\bc\{((2a)2 ( 2a.\f(b,3) + \b(\f(b,3))2) 

=  eq \b(2a + \f(b,3)) \b(4a2 ( \f(2ab,3) + \f(b2,9)) 

= eq \f(1,3) (6a + b) ( \f(1,9) (36a2 ( 6ab + b2)

=  eq \f(1,27) (6a + b)(36a2 – 6ab + b2) (Ans.)
cÖkœ \ 37 \ a3 (  eq \f(1,8) 
mgvavb : a3 (  eq \f(1,8) = a3 (  eq \b(\f(1,2))3 

=  eq \b(a ( \f(1,2)) \b\bc\{((a)2 + a . \f(1,2) + \b(\f(1,2))2) 

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

 eq \b(a2 + \f(1,2) a + \f(1,4)) 

= eq \f(1,2) (2a ( 1) . eq \f(1,4) (4a2 + 2a + 1)


=  eq \f(1,8) (2a ( 1)(4a2 + 2a + 1) (Ans.)
cÖkœ \ 38 \  eq \f(a6,27) ( b6
mgvavb :  eq \f(a6,27) ( b6=  eq \b(\f(a2,3))3( (b2)3

=  eq \b(\f(a2,3) ( b2) \b\bc\{(\b(\f(a2,3))2 + \f(a2,3) . b2 + (b2)2) 

=  eq \b(\f(a2,3) ( b2) \b(\f(a4,9) + \f(a2b2,3) + b4)  (Ans.)
cÖkœ \ 39 \ 4a2 +  eq \f(1,4a2) ( 2 + 4a (  eq \f(1,a) 
mgvavb : 4a2 +  eq \f(1,4a2) ( 2 + 4a (  eq \f(1,a) 

= (2a)2 ( 22a eq \f(1,2a)  +  eq \b(\f(1,2a))2 + 4a (  eq \f(1,a) 

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

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

 eq \b(2a ( \f(1,2a) + 2)  (Ans.)
cÖkœ \ 40 \ (3a + 1)3 ( (2a ( 3)3
mgvavb : awi, 3a + 1 = p Ges 2a ( 3 = q


( cÖ`Ë ivwk= p3 – q3 = (p ( q)(p2 + pq + q2)



={(3a+1)((2a(3)}{(3a+1)2+ 
(3a + 1) (2a ( 3) + (2a ( 3)2} [p I q Gi gvb ewm‡q]



=(3a+1(2a+3){((3a)2+23a1+(1)2+6a2(9a+2a(3+(2a)2( 22a3 + (3)2}


=(a+4){9a2+6a+1+6a2(7a(3+4a2( 12a + 9}



= (a + 4) (19a2 ( 13a + 7) (Ans.)
cÖkœ \ 41 \ (x + 5)(x ( 9) ( 15

mgvavb : (x + 5)(x ( 9) ( 15


= x2 + (5 – 9)x + 5.((9) ( 15


= x2 ( 4x ( 45 ( 15 = x2 ( 4x ( 60


= x2 ( 10x + 6x ( 60 = x(x ( 10) + 6(x ( 10)


= (x ( 10)(x + 6) = (x + 6)(x ( 10) (Ans.)

cÖkœ \ 42 \ (x + 2)(x + 3)(x + 4)(x + 5) ( 48

mgvavb : (x + 2)(x + 3)(x + 4)(x + 5) ( 48


= (x + 3)(x + 4)(x + 2)(x + 5) ( 48


= (x2 + 7x + 12)(x2 + 7x + 10) ( 48


awi, x2 + 7x = a


( cÖ`Ë ivwk= (a + 12)(a + 10) ( 48



= a2 + (12 + 10)a + 12.10 ( 48



= a2 + 22a + 120 ( 48



= a2 + 22a + 72


= a2 + 4a + 18a + 72



= a(a + 4) + 18(a + 4)



= (a + 4)(a + 18)



= (x2 + 7x + 4)(x2 + 7x + 18) [a Gi gvb ewm‡q]



 (Ans.)

cÖkœ \ 43 \ (x ( 1)(x ( 3)(x ( 5)(x ( 7) ( 65

mgvavb : (x ( 1)(x ( 3)(x ( 5)(x ( 7) ( 65


= (x ( 1)(x ( 7)(x ( 3)(x ( 5) ( 65


= (x2 ( 8x + 7)(x2 ( 8x + 15) ( 65


awi, x2 ( 8x = a


( cÖ`Ë ivwk
= (a + 7)(a + 15) ( 65



= a2 + (7 + 15)a + 7.15 ( 65



= a2 + 22a +105 ( 65 = a2 + 22a + 40



= a2 + 20a + 2a + 40



= a(a + 20) + 2(a + 20)



= (a + 20)(a + 2)



= (x2 ( 8x + 20)(x2 ( 8x + 2) [a Gi gvb ewm‡q]



(Ans.)
cÖkœ \ 44 \ †`LvI †h, x3 + 9x2 + 26x + 24 = (x + 2)  (x + 3)(x + 4)

mgvavb : evgc¶
= x3 + 9x2 + 26x + 24



= (x)3 + 3(x)23 + 3x(3)2 + (3)3 ( x ( 3



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



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



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



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



= (x + 2)(x + 3)(x + 4) = Wvbc¶ 


( x3 + 9x2 + 26x + 24 = (x + 2)(x + 3)(x + 4) (†`Lv‡bv n‡jv)

cÖkœ \ 45 \ †`LvI †h, (x + 1)(x + 2)(3x ( 1)(3x ( 4) = (3x2 + 2x ( 1) (3x2 + 2x ( 8)

mgvavb :
evgc¶ :
= (x + 1)(x + 2)(3x ( 1)(3x ( 4)


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



= (3x2 + 3x ( x ( 1) (3x2 + 6x ( 4x ( 8)


= (3x2 + 2x ( 1)(3x2 + 2x ( 8) = Wvbc¶


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


(3x2 + 2x ( 8) (†`Lv‡bv n‡jv)

[image: image4.emf] 

Abykxjbx  3 . 4  


Abykxjbxi cÖkœ I mgvavb
Drcv`‡K we‡k­lY Ki :

cÖkœ \ 1 \ 6x2 ( 7x + 1

mgvavb :
awi, ((x)
= 6x2 ( 7x + 1



(  ((1)
= 6(1)2 ( 71 + 1




= 61 ( 7 + 1 = 6 ( 7 + 1 = 7 ( 7 = 0


( (x ( 1) ((x) Gi GKwU Drcv`K|


GLb, 6x2 ( 7x + 1 = 6x2 ( 6x ( x + 1



= 6x (x ( 1) ( 1(x ( 1) = (x ( 1) (6x ( 1)


= (6x ( 1)(x ( 1) (Ans.)
cÖkœ \ 2 \  3a3 + 2a + 5

mgvavb : awi, ((a)
= 3a3 + 2a + 5



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




= ( 3 ( 2 + 5 = ( 5 + 5 = 0 


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


GLb, 3a3 + 2a + 5



= 3a3 + 3a2 ( 3a2 ( 3a + 5a + 5



= 3a2(a + 1) ( 3a(a + 1) + 5(a + 1)



= (a + 1)(3a2 ( 3a + 5) (Ans.)
cÖkœ \ 3 \  x3 ( 7xy2 ( 6y3
mgvavb : GLv‡b, x †K PjK Ges y †K aª“eK wn‡m‡e we‡ePbv Kwi|

cÖ`Ë ivwk‡K x-Gi eûc`x we‡ePbv K‡i


awi, ((x) = x3 ( 7xy2 ( 6y3


( (((y)
= ((y)3 ( 7((y)y2 ( 6y3



= ( y3 + 7y3 ( 6y3 = 0


( x ( ((y) ev, (x + y), ((x) Gi GKwU Drcv`K|


GLb, x3 ( 7xy2 ( 6y3


= x3 + x2y ( x2y ( xy2 ( 6xy2 ( 6y3


= x2(x + y) ( xy(x + y) ( 6y2(x + y)



= (x + y)(x2 ( xy ( 6y2)



= (x + y)(x2 ( 3xy + 2xy ( 6y2)



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



= (x + y)(x ( 3y)(x + 2y) (Ans.)
cÖkœ \ 4 \  x2 ( 5x – 6

mgvavb : awi, ((x)
= x2 ( 5x ( 6



((((1)
= ((1)2 ( 5((1) ( 6




= 1 + 5 ( 6 = 6 ( 6 = 0


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


GLb, x2 ( 5x – 6



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



= (x + 1)(x ( 6) = (x ( 6)(x + 1) (Ans.)
cÖkœ \ 5 \ 2x2 ( x ( 3

mgvavb : awi, ((x)
= 2x2 ( x ( 3



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

({x ( ((1)} ev, (x + 1), ((x) Gi GKwU Drcv`K|


GLb, 2x2 ( x ( 3 = 2x2 + 2x ( 3x ( 3



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


= (2x ( 3)(x + 1) (Ans.)
cÖkœ \ 6 \ 3x2 ( 7x ( 6 

mgvavb : awi, ((x)
= 3x2 ( 7x ( 6


( ((3)
= 3(3)2 ( 7(3) ( 6 




= 3 ( 9 ( 21 ( 6 = 27 ( 27 = 0


( (x ( 3), ((x) Gi GKwU Drcv`K|


GLb, 3x2 ( 7x ( 6 = 3x2 ( 9x + 2x ( 6



= 3x(x ( 3) + 2(x ( 3) = (x ( 3)(3x + 2) (Ans.)
cÖkœ \ 7 \ x3 + 2x2 ( 5x ( 6 

mgvavb : awi, ((x)
= x3 + 2x2 ( 5x ( 6



( (((1)
= ((1)3 + 2((1)2 ( 5((1) ( 6




= ( 1 + 2 + 5 ( 6 = 7 ( 7 = 0

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


GLb, x3 + 2x2 ( 5x ( 6



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



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



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



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



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



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



= (x ( 2)(x + 1)(x + 3) (Ans.)
cÖkœ \ 8 \  x3 + 4x2 + x ( 6

mgvavb :
g‡b Kwi, ((x)
= x3 + 4x2 + x ( 6



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




= 1 + 4 + 1 ( 6 = 6 ( 6 = 0

( (x ( 1), ((x) Gi GKwU Drcv`K| 


GLb, x3 + 4x2 + x ( 6



= x3 ( x2 + 5x2 ( 5x + 6x ( 6



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



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



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



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



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



= (x ( 1)(x + 2)(x + 3) (Ans.)
cÖkœ \ 9 \ a3 + 3a + 36

mgvavb : g‡b Kwi,  f(a)
= a3 + 3a + 36



f(( 3)
= ( – 3)3 + 3 (– 3) + 36




= – 27 – 9 + 36 = 36 – 36 = 0 


( a – (– 3) ev, (a + 3), f(a) Gi GKwU Drcv`K|


GLb, a3 + 3a + 36



= a3 + 3a2 – 3a2 – 9a + 12a + 36



= a2(a + 3) – 3a(a + 3) + 12(a + 3)



= (a + 3) (a2 – 3a + 12) (Ans.)
cÖkœ \ 10 \  a4 ( 4a + 3

mgvavb : g‡b Kwi, f(a)
= a4 – 4a + 3



( f(1)
= (1)4 – 4.1 + 3 = 1 – 4 + 3 = 4 – 4 = 0

 (a – 1), f(a) Gi GKwU Drcv`K|


GLb, a4 – 4a + 3



= a4 – a3 + a3 – a2 + a2 – a – 3a + 3



= a3(a – 1) + a2(a – 1) + a(a – 1) – 3 (a – 1)


= (a – 1) (a3 + a2 + a – 3)



= (a – 1) (a3 – a2 + 2a2 – 2a + 3a – 3)



= (a – 1) {a2(a – 1) + 2a (a – 1) + 3 (a – 1)}


= (a – 1) (a – 1) (a2 + 2a + 3)



= (a – 1)2 (a2 + 2a + 3) (Ans.)
cÖkœ \ 11 \  a3 ( a2 ( 10a ( 8

mgvavb : g‡b Kwi, ((a)
= a3 ( a2 ( 10a ( 8



           (((1)= ((1)3 ( ((1)2 ( 10((1) ( 8




= ( 1 ( 1 + 10 ( 8




= ( 10 + 10 = 0


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


GLb, 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 ( 4)(a + 2) (Ans.)
cÖkœ \ 12 \  x3 ( 3x2 + 4x ( 4

mgvavb : awi, f(x)
= x3 – 3x2 + 4x – 4



( f(2)
= (2)3 – 3(2)2 + 4.2 – 4




= 8 – 12 + 8 – 4 = 16 – 16 = 0


 (x – 2), f(x) Gi GKwU Drcv`K|


GLb, x3 – 3x2 + 4x – 4



= x3 – 2x2 – x2 + 2x + 2x – 4



= x2(x – 2) – x(x – 2) + 2(x – 2)



= (x – 2)(x2 – x + 2) (Ans.)

cÖkœ \ 13 \  a3 ( 7a2b + 7ab2 ( b3
mgvavb : awi, ((a)
= a3 ( 7a2b + 7ab2 ( b3


 ( ((b)
= (b)3 ( 7(b)2b + 7(b)b2 ( b3



= b3 ( 7b3 + 7b3 ( b3 = 0 


( (a ( b), ((a) Gi GKwU Drcv`K|


GLb, a3 ( 7a2b + 7ab2 ( b3


= a3 ( a2b ( 6a2b + 6ab2 + ab2 ( b3


= a2(a – b) ( 6ab(a ( b) + b2(a ( b)



= (a ( b)(a2 ( 6ab + b2) (Ans.)
cÖkœ \ 14 \  x3 ( x ( 24

mgvavb : awi, ((x)
= x3 ( x ( 24



( ((3)
= (3)3 ( 3 ( 24 = 27 ( 27 = 0 


( (x ( 3), ((x) Gi GKwU Drcv`K|


GLb, x3 ( x ( 24 = x3 ( 3x2 + 3x2 ( 9x + 8x – 24



= x2(x ( 3) + 3x(x – 3) + 8(x – 3)



= (x ( 3)(x2 + 3x + 8) (Ans.)
cÖkœ \ 15 \  x3 + 6x2y + 11xy2 + 6y3
mgvavb : awi, f(x)
= x3 + 6x2y + 11xy2 + 6y3


( f(( y)= (– y)3 + 6(– y)2.y + 11(– y).y2 + 6y3 




= – y3 + 6y3 – 11y3 + 6y3



= 12y3 – 12y3 = 0

( x ( (– y) ev, (x + y), f(x) Gi GKwU Drcv`K|


Zvn‡j, x3 + 6x2y + 11xy2 + 6y3


= x3 + x2y + 5x2y + 5xy2 + 6xy2 + 6y3


= x2 (x + y) + 5xy (x + y) + 6y2 (x + y)



= (x + y) (x2 + 5xy + 6y2)



= (x + y) (x2 + 3xy + 2xy + 6y2)



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



= (x + y) (x + 2y) (x + 3y) (Ans.)
cÖkœ \ 16 \  2x4 ( 3x3 ( 3x ( 2

mgvavb : awi f(x)
= 2x4 – 3x3 – 3x – 2 



( f(2)
= 2(2)4 – 3(2)3 – 32 – 2 



 
= 32 – 24 – 6 – 2 = 32 – 32 = 0 


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


GLb, 2x4 – 3x3 – 3x – 2 

 

= 2x4 – 4x3 + x3 – 2x2 + 2x2 – 4x + x – 2 



= 2x3 (x – 2) + x2 (x – 2) + 2x (x – 2) +1 (x – 2) 



= (x – 2) (2x3 + 2x + x2 + 1)



= (x – 2) {2x (x2 + 1) + 1 (x2 + 1)} 



= (x – 2) (x2 + 1) (2x + 1) (Ans.)
cÖkœ \ 17 \  4x4 + 12x3 + 7x2 ( 3x ( 2

mgvavb : awi, ((x)
= 4x4 + 12x3 + 7x2 ( 3x ( 2



 ( (((1)
=  4((1)4 + 12((1)3 + 7 ((1)2 ( 3((1) ( 2



= 4 ( 12 + 7 + 3 ( 2 = 14 ( 14 = 0


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


GLb, 4x4 + 12x3 + 7x2 ( 3x ( 2



= 4x4 + 4x3 + 8x3 + 8x2 ( x2 ( x ( 2x ( 2



= 4x3(x + 1) + 8x2(x + 1) ( x(x + 1) ( 2(x + 1)



= (x + 1)(4x3 + 8x2 ( x ( 2)



= (x + 1){4x2(x + 2) ( 1(x + 2)}



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



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



= (2x ( 1)(x + 1)(x + 2)(2x + 1) (Ans.)
cÖkœ \ 18 \  x6 ( x5 + x4 ( x3 + x2 ( x

mgvavb : awi,  f(x)
= x6 – x5 + x4 – x3 + x2 – x


 f(1)= (1)6 – (1)5 + (1)4 – (1)3 + (1)2 – 1




= 1 – 1 + 1 – 1 + 1 – 1 = 3 – 3 = 0


 (x – 1), f(x) Gi GKwU Drcv`K|


GLb, x6 – x5 + x4 – x3 + x2 – x



= x(x5 – x4 + x3 – x2 + x – 1)



= x{x4 (x – 1) + x2 (x – 1) + 1(x – 1)}



= x(x – 1) (x4 + x2 + 1)



= x(x – 1) {(x2)2 + 2x21 + (1)2 – x2}



= x(x – 1) {(x2 + 1)2 – (x)2}



= x(x – 1) (x2 + 1 + x) (x2 + 1 – x)



= x(x – 1) (x2 + x + 1) (x2 – x + 1) (Ans.)
cÖkœ \ 19 \  4x3 ( 5x2 + 5x ( 1

mgvavb : awi, ((x)
= 4x3 ( 5x2 + 5x ( 1



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




= eq 4 ( \f(1,64) ( 5.\f(1,16) + \f(5,4) (1 =  eq \f(1,16)  (  eq \f(5,16)  +  eq \f(5,4)  ( 1




=  eq \f(1 ( 5 + 20 ( 16,16) =  eq \f(21 ( 21,16) =  eq \f(0,16) = 0


(  eq \b(x ( \f(1,4))  ev, (4x ( 1), ((x) Gi GKwU Drcv`K|


GLb, 4x3 ( 5x2 + 5x ( 1



= 4x3 ( x2 ( 4x2 + x + 4x ( 1



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



= (4x ( 1)(x2 ( x + 1) (Ans.)
cÖkœ \ 20 \ 18x3 + 15x2 ( x ( 2

mgvavb :
awi, ((x) = 18x3 + 15x2 ( x ( 2


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



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



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



=  eq \f(( 9 + 15 + 2 ( 8,4) = eq \f(( 17 + 17,4) = eq \f(0,4) = 0


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


GLb, 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 ( 3x + 6x ( 2)



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



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

[image: image5.emf] 

Abykxjbx  3 . 5  


Abykxjbxi cÖkœ I mgvavb
cÖkœ \ 22 \  K GKwU KvR p w`‡b K‡i Ges L 2p w`‡b K‡i| Zviv GKwU KvR Avi¤¢ K‡i Ges K‡qKw`b ci K KvRwU Amgvß †i‡L P‡j †Mj| evwK KvRUzKz L r w`‡b †kl K‡i| KvRwU KZ w`‡b †kl n‡qwQj?

mgvavb : g‡b Kwi, m¤ú~Y© KvR x

	bvg
	KvR m¤úbœ

Kivi w`b
	1 w`‡b cv‡i

x Kv‡Ri Ask

	K
	p
	eq \f(x,p)

	L
	2p
	eq \f(x,2p)

	L
	r
	eq \f(xr,2p)

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


L,  r w`b KvR Kivq Kv‡Ri evwK _v‡K eq \b(x ( \f(xr,2p)) Ask

A_©vr,
KvRwUi eq \b(x ( \f(xr,2p)) Ask K I L GK‡Î K‡i|

GLb,
K I L GK‡Î eq \f(3x,2p) Ask K‡i 1 w`‡b

(
Ó      Ó       1    Ó    Ó  eq \f(2p,3x) w`‡b

(
Ó      Ó   eq \b(x ( \f(xr,2p)) "  "  eq \f(2p,3x) \b(x ( \f(xr,2p)) w`‡b



= eq \f(2p,3x) ( x \b(1 ( \f(r,2p)) w`‡b


= eq \f(2p,3) \b(1 ( \f(r,2p)) w`‡b

(
KvRwU †kl n‡qwQj  eq \b\bc\{(r + \f(2p,3) \b(1 ( \f(r,2p))) w`‡b



= eq \b\bc\{(r + \f(2p,3) ( \f(2p,3) ( \f(r,2p)) w`‡b



= eq \b\bc\{(r + \f(2p,3) ( \f(r,3)) w`‡b = eq \b(\f(3r + 2p ( r,3)) w`‡b



= eq \f(2r + 2p,3) w`‡b = eq \f(2,3) (p + r) w`‡b
( KvRwU eq \f(2,3) (p + r) w`‡b †kl n‡qwQj|
cÖkœ \ 23 \ ˆ`wbK 8 NÈv cwikªg K‡i 50 Rb †jvK GKwU KvR 12 w`‡b Ki‡Z cv‡i| ˆ`wbK KZ NÈv cwikªg K‡i 60 R‡b 16 w`‡b H KvRwU Ki‡Z cvi‡e?

mgvavb : Avgiv Rvwb, K‡qKRb †jvK GKwU KvR m¤úbœ Ki‡j,

Kv‡Ri cwigvY, W = qnx
†hLv‡b, q = cÖ‡Z¨‡K GKK mg‡q Kv‡Ri †h Ask m¤úbœ K‡i


n = KvR m¤úv`bKvixi msL¨v


x = Kv‡Ri †gvU mgq


W = n R‡b x mg‡q Kv‡Ri †h  Ask m¤úbœ K‡i
g‡b Kwi, ˆ`wbK 8 NÈv cwikªg K‡i 50 Rb †jvK †h KvRwU 12 w`‡b Ki‡Z cv‡i ˆ`wbK x NÈv cwikªg K‡i 60 R‡b 16 w`‡b H KvRwU Ki‡Z cv‡i|

cÖ‡Z¨‡Ki GKK mg‡q m¤úbœ Kv‡Ri cwigvY q n‡j,


q ( 50 ( 12 ( 8 = q ( 60 ( x ( 16


ev, 4800 = x ( 960


ev, x = eq \f(4800,960) ( x = 5

( ˆ`wbK 5 NÈv cwikªg K‡i 60 R‡b 16 w`‡b H KvRwU Ki‡Z cv‡i|  (Ans.)
cÖkœ \ 24 \ wgZv GKwU KvR x w`‡b Ki‡Z cv‡i| wiZv †m KvR y w`‡b Ki‡Z cv‡i| Zviv GK‡Î KZ w`‡b KvRwU †kl Ki‡Z cvi‡e?

mgvavb : g‡b Kwi, wgZv I wiZv GK‡Î d w`‡b KvRwU †kl Ki‡Z cvi‡e|

	bvg
	KvR m¤úbœ Kivi w`b
	1 w`‡b cv‡i Kv‡Ri Ask
	d w`‡b K‡i

	wgZv
	x
	eq \f(1,x)
	eq \f(d,x)

	wiZv
	y
	eq \f(1,y)
	eq \f(d,y)


cÖkœvbymv‡i,
eq \f(d,x) + \f(d,y) = 1 [( m¤ú~Y© KvR 1 Ask]


ev,
deq \b(\f(1,x) + \f(1,y)) =1 


ev,
deq \b(\f(x + y,xy)) = 1


ev,
d = eq \f(1,\f(x + y,xy)) = 1 ( \f(xy,x + y)

(
d = eq \f(xy,x + y)
myZivs Zviv GK‡Î eq \f(xy,x + y) w`‡b KvRwU †kl Ki‡Z cvi‡e|  (Ans.)
cÖkœ \ 25 \ eb‡fvR‡b hvIqvi Rb¨ 5700 UvKvq GKwU evm fvov Kiv n‡jv Ges kZ© n‡jv †h, cÖ‡Z¨K hvÎx mgvb fvov enb Ki‡e| 5 Rb hvÎx bv hvIqvq gv_vwcQy fvov 3 UvKv e„w× †cj| ev‡m KZRb hvÎx wM‡qwQj?

mgvavb : g‡b Kwi, ev‡m hvIqv hvÎx msL¨v x Rb
( gv_vwcQy fvov n‡e  eq \f(5700,x)  UvKv

Avevi,
5 Rb hvÎx Dcw¯’Z _vK‡j hvÎxi msL¨v n‡Zv (x + 5) Rb

( G‡ÿ‡Î gv_vwcQy fvov n‡Zv  eq \f(5700,x + 5)  UvKv|

cÖkœg‡Z,
eq \f(5700,x) ( \f(5700,x + 5) = 3

ev,
5700 eq \b(\f(1,x) ( \f(1,x + 5)) = 3

ev,
eq \f(1,x) ( \f(1,x + 5) = \f(3,5700)
ev,
eq \f(x + 5 ( x,x(x + 5)) = \f(1,1900)
ev,
eq \f(5,x(x + 5)) = \f(1,1900)
ev,
x(x + 5) = 5 ( 1900

ev,
x2 + 5x = 9500

ev,
x2 + 5x ( 9500 = 0

ev,
x2 + 100x ( 95x ( 9500 = 0

ev,
x(x + 100) ( 95(x + 100) = 0

ev,
(x + 100) (x ( 95) = 0

nq, x + 100 = 0
A_ev, x ( 95 = 0

( x = (100
      ( x = 95

†h‡nZz x hvÎxmsL¨v wb‡`©k K‡i ZvB x KLbB FYvZ¥K n‡Z cv‡i bv|

( x = 95 

A_©vr, ev‡m 95 Rb hvÎx wM‡qwQj|
cÖkœ \ 26 \ GKRb gvwS †mªv‡Zi cÖwZK‚‡j p NÈvq d wK.wg. †h‡Z cv‡i| †mªv‡Zi AbyK‚‡j H c_ †h‡Z Zvi q NÈv jv‡M| †mªv‡Zi †eM I †bŠKvi †eM KZ?

mgvavb : g‡b Kwi, †mªv‡Zi †eM NÈvq v wK.wg. Ges w¯’i cvwb‡Z †bŠKvi †eM NÈvq u wK.wg.| 
Zvn‡j, †mªv‡Zi AbyK‚‡j †bŠKvi Kvh©Kix †eM NÈvq (u + v) wK.wg. Ges †mªv‡Zi cÖwZK‚‡j †bŠKvi Kvh©Kix †eM NÈvq   (u ( v) wK.wg.

cÖkœvbymv‡i,
u + v = eq \f(d,q)   (i) 

eq \b\bc\[(†h‡nZz( †eM = \f(AwZµvšÍ `~iZ¡,mgq))

       Ges
u ( v = eq \f(d,p)  (ii)

mgxKiY (i) I (ii) †hvM K‡i cvB, 


2u = eq \f(d,p) + \f(d,q) = d\b(\f(1,p) + \f(1,q))
(
u = eq \f(d,2) \b(\f(1,p) + \f(1,q))
mgxKiY (i) †_‡K (ii) we‡qvM K‡i cvB, 


2v = deq \b(\f(1,q) ( \f(1,p))
(
v = eq \f(d,2) \b(\f(1,q) ( \f(1,p))
myZivs,
†mªv‡Zi †eM NÈvq eq \f(d,2) \b(\f(1,q) ( \f(1,p)) wK.wg.
Ges
†bŠKvi †eM NÈvq eq \f(d,2) \b(\f(1,p) + \f(1,q)) wK.wg. (Ans.)
cÖkœ \ 27 \ GKRb gvwSi `uvo †e‡q 15 wK.wg. †h‡Z Ges †mLvb †_‡K wd‡i Avm‡Z 4 NÈv mgq jv‡M| †m †mªv‡Zi AbyK‚‡j hZÿ‡Y 5 wK.wg. hvq, †mªv‡Zi cÖwZK‚‡j ZZÿ‡Y 3 wK.wg. hvq| `uv‡oi †eM I †mªv‡Zi †eM wbY©q Ki|

mgvavb : g‡b Kwi, `uv‡oi †eM NÈvq u wK.wg Ges †mªv‡Zi †eM NÈvq v wK.wg.
Zvn‡j,
 †mªv‡Zi AbyK‚‡j †eM NÈvq (u + v) wK.wg.
  Ges †mªv‡Zi cÖwZK‚‡j †eM NÈvq (u ( v) wK.wg.
( 1g kZ©vbymv‡i, eq \f(15,u + v) + \f(15,u ( v) = 4 (((((((( (i)

     2q kZ©vbymv‡i, eq \f(5,u + v) = \f(3,u ( v) (((((((((((( (ii)

mgxKiY (ii) n‡Z cvB, 


eq \f(5,u + v) = \f(3,u ( v)
ev,
5(u ( v) = 3(u + v)

ev,
5u ( 5v = 3u + 3v

ev,
5u ( 3u = 5v + 3v

ev,
2u = 8v

ev,
u = eq \f(8,2) v ( u = 4v  (iii)

GLb,
u Gi gvb mgxKiY (i)-G ewm‡q cvB,


eq \f(15,4v + v) + \f(15,4v ( v) = 4

ev,
eq \f(15,5v) + \f(15,3v) = 4

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

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

ev,
eq \f(8,v) = 4      ( v = eq \f(8,4) = 2

GLb, v Gi gvb mgxKiY (iii)-G ewm‡q cvB, u = 4 ( 2 = 8

A_©vr, `uv‡oi †eM NÈvq 8 wK.wgGes
†mªv‡Zi †eM NÈvq 2 wK.wg (Ans.)
cÖkœ \ 28 \ GKwU †PŠev”Pvq `yBwU bj mshy³ Av‡Q| cÖ_g bj Øviv †PŠev”PvwU t1 wgwb‡U c~Y© nq Ges wØZxq bj Øviv t2 wgwb‡U Lvwj nq| bj `yBwU GK‡Î Ly‡j w`‡j Lvwj †PŠev”PvwU KZÿ‡Y c~Y© n‡e? (GLv‡b t1 > t2)

mgvavb : g‡b Kwi, cÖ_g bj Øviv cÖwZ wgwb‡U p wjUvi cvwb cÖ‡ek K‡i I wØZxq bj Øviv q wjUvi cvwb †ei nq Ges †PŠev”PvwU‡Z †gvU v wjUvi cvwb a‡i| 

awi, bj `yBwU GK‡Î †Lvjv _vK‡j Lvwj †PŠev”Pv t wgwb‡U c~Y© nq| 

cÖ_g bj Øviv t1 wgwb‡U Lvwj †PŠev”Pv c~Y© nq| 

 ( v = pt1   (i)

wØZxq
bj Øviv t2 wgwb‡U c~Y© †PŠev”Pv Lvwj nq| 


0 = v ( qt2
ev,
v = qt2  (ii)

`yBwU bj Øviv t wgwb‡U Lvwj †PŠev”Pv c~Y© nq| 


v = pt ( qt

ev,
v = (p ( q) t  (iii)


(i) †_‡K, p = eq \f(v,t1)

(ii) †_‡K, q = eq \f(v,t2)
(
(iii) †_‡K v = eq \b(\f(v,t1) ( \f(v,t2))t 

ev,
v = veq \b(\f(1,t1) ( \f(1,t2))t 

ev,
1 = eq \b(\f(1,t1) ( \f(1,t2))t = eq \b(\f(t2 ( t1, t1t2)) t

(
t = eq \f(t1t2,t2 ( t1)
wb‡Y©q mgq  eq \f(t1t2,t2 ( t1) wgwbU  (Ans.)
cÖkœ \ 29 \ GKwU bj Øviv 12 wgwb‡U GKwU †PŠev”Pv c~Y© nq| Aci GKwU bj Øviv 1 wgwb‡U Zv †_‡K 15 wjUvi cvwb †ei K‡i †`q| †PŠev”PvwU Lvwj _vKv Ae¯’vq `yBwU bj GKm‡½ Ly‡j †`Iqv nq Ges †PŠev”PvwU 48 wgwb‡U c~Y© nq| †PŠev”PvwU‡Z KZ wjUvi cvwb a‡i?
mgvavb : g‡b Kwi, cÖ_g bj +Øviv cÖwZ wgwb‡U p wjUvi cvwb cÖ‡ek K‡i Ges †PŠev”PvwU‡Z †gvU q wjUvi cvwb a‡i| 

cÖkœvbymv‡i, cÖ_g bj Øviv 12 wgwb‡U Lvwj †PŠev”PvwU c~Y© nq

(
q = 12p  (i)

Avevi,
`yBwU bj Øviv 48 wgwb‡U Lvwj †PŠev”Pv c~Y© nq

(
q = 48p ( 48 ( 15  (ii)

mgxKiY (i) †_‡K cvB, p = eq \f(q,12)
GLb,
p Gi gvb mgxKiY (ii)-G ewm‡q cvB,


q = 48 ( eq \f(q,12) ( 48 (15

ev,
q = 4q ( 48 ( 15

ev,
4q ( q = 48 (15

ev,
3q = 48.15 ( q =  eq \f(48 ( 15,3)  = 240

myZivs, †PŠev”PvwU‡Z †gvU 240 wjUvi cvwb a‡i|  (Ans.)
cÖkœ \ 30 \ GKwU Kjg 11 UvKvq weµq Ki‡j 10% jvf nq| KjgwUi µqg~j¨ KZ?

mgvavb : g‡b Kwi, KjgwUi µqg~j¨ C UvKv


10% jv‡f KjgwUi weµqg~j¨ = C + C Gi 10%



= eq \b(C + C ( \f(10,100)) UvKv



= Ceq \b(1 + \f(10,100)) UvKv



= Ceq \b(1 + \f(1,10)) UvKv

cÖkœvbymv‡i,
Ceq \b(1 + \f(1,10)) = 11


ev,
Ceq \b(\f(10 + 1,10)) = 11


ev,
Ceq \b(\f(11,10)) = 11


ev,
C = eq \f(11 ( 10,11) ( C = 10

A_©vr, KjgwUi µqg~j¨ 10 UvKv| (Ans.)
cÖkœ \ 31 \ GKwU LvZv 36 UvKvq weµq Kivq hZ ÿwZ n‡jv, 72 UvKvq weµq Ki‡j Zvi wØ¸Y jvf n‡Zv, LvZvwUi µqg~j¨ KZ?

mgvavb : g‡b Kwi, LvZvwUi µqg~j¨ x UvKv

Zvn‡j, LvZvwU 36 UvKvq weµq Kivq ÿwZ n‡jv (x ( 36) UvKv

Ges 72 UvKvq weµq Kivq jvf n‡jv (72 ( x) UvKv

cÖkœvbymv‡i, 72 ( x = 2.(x ( 36)

ev, 72 ( x = 2x ( 72


ev, 2x ( 72 = 72 ( x


ev, 2x + x = 72 + 72


ev, 3x = 144


ev, x = eq \f(144,3) ( x = 48

myZivs, LvZvwUi µqg~j¨ 48 UvKv  (Ans.)
cÖkœ \ 32 \ K, L I M Gi g‡a¨ 260 UvKv Giƒ‡c fvM K‡i `vI †hb K Gi As‡ki 2 ¸Y, L Gi As‡ki 3 ¸Y Ges M Gi As‡ki 4 ¸Y ci¯úi mgvb nq| 

mgvavb : g‡b Kwi, K Ask x UvKv, L Ask y UvKv Ges M Ask z UvKv 

cÖkœvbymv‡i, 2x = 3y = 4z

GLv‡b,
2x = 3y

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

Avevi,4z = 2x ev, z = eq \f(2,4) x ( z = eq \f(1,2) x

GLb,x + y + z = 260

ev,
x + eq \f(2,3) x + eq \f(1,2) x = 260

ev,
eq \f(6x + 4x + 3x,6) = 260

ev,
eq \f(13x,6) = 260

ev,
13x = 6 ( 260

ev,
x = eq \f(6 ( 260,13) ( x = 120

AZGe, K cv‡e 120 UvKv, L cv‡e eq \b(\f(2,3) ( 120) UvKv ev 80 UvK GesM cv‡e eq \b(\f(1,2) ( 120) UvKv ev 60 UvKv (Ans.)
cÖkœ \ 33 \ GKwU `ªe¨ x% ÿwZ‡Z weµq Ki‡j †h g~j¨ cvIqv hvq, 3x% jv‡f weµq Ki‡j Zvi †P‡q 18x UvKv †ewk cvIqv hvq| `ªe¨wUi µqg~j¨ KZ wQj? 

mgvavb : g‡bKwi, `ªe¨wUi µqg~j¨ C UvKv


( x% ÿwZ‡Z weµqg~j¨ (C ( C Gi x%) UvKv



=  eq \b(C ( C ( )
UvKv



=  eq \b(C ( )
 UvKv


Ges 3x% jv‡f weµqg~j¨ (C + C Gi 3x%) UvKv



=  eq \b(C + C ( )
UvKv



=  eq \b(C + )
 UvKv


cÖkœg‡Z, eq \b(C + \f(3Cx,100)) ( eq \b(C ( \f(Cx,100)) = 18x


ev, C + eq \f(3Cx,100) ( C + eq \f(Cx,100) = 18x


ev, eq \f(3Cx,100) + eq \f(Cx,100) = 18x


ev, eq \f(Cx,100) (3 + 1) = 18x


ev, eq \f(Cx,100) ( 4 = 18x


ev, eq \f(Cx,25) = 18x


ev, C = eq \f(25 ( 18x,x) ( C = 450


AZGe, `ªe¨wUi µqg~j¨ 450 UvKv| (Ans.)
cÖkœ \ 34 \ gybvdvi GKB nv‡i 300 UvKvi 4 eQ‡ii mij gybvdv I 400 UvKvi 5 eQ‡ii mij gybvdv GK‡Î 148 UvKv n‡j, kZKiv gybvdvi nvi KZ?

mgvavb : g‡b Kwi, kZKiv gybvdvi nvi r%
GLv‡b, g~jab (P) = 300 UvKv, mgq (n) = 4 eQi

Avgiv Rvwb, I = Pnr

Zvn‡j, 1g kZ©vbymv‡i I1 = Pnr = 300.4. r = 1200r
  Ges  2q kZ©vbymv‡i, I2
= Pnr



= 400.5.r eq \b\bc\[(\s(( P = 400 UvKv,    n = 5 eQi))


= 2000r

cÖkœvbymv‡i, 1200r + 2000r = 148
[( I1 + I2 = 148]


ev, (1200 + 2000)r = 148


ev, 3200r = 148


ev, r = eq \f(148,3200)

ev, r = eq \f(148 ( 100,3200)% ( r = 4 eq \f(5,8) % ev, 4.625%

myZivs gybvdvi nvi 4.625%  (Ans.)
cÖkœ \ 35 \ 4% nvi gybvdvq †Kv‡bv UvKvi 2 eQ‡ii gybvdv I Pµe„w× gybvdvi cv_©K¨ 1 UvKv n‡j, g~jab KZ?

mgvavb : g‡b Kwi, g~jab = P UvKv




GLv‡b, n = 2 eQi



r = 4%

Avgiv Rvwb, mij gybvdvi †ÿ‡Î I = Pnr = P ( 2 ( 4%



= P ( 2 ( eq \f(4,100) UvKv = eq \f(2P,25) UvKv 

Pµe„w×i †ÿ‡Î me„w×g~j C n‡j, C = P(1 + r)2 


= Peq \b(1 + \f(4,100))\s\up8(2)= Peq \b(1 + \f(1,25))\s\up8(2)

= Peq \b(\f(26,25))\s\up8(2)= P. eq \f(26,25).\f(26,25) = eq \f(676,625) P

(
Pµe„w× gybvdv = me„w×g~j ( g~jab



= C ( P = eq \f(676,625) P ( P



= eq \b(\f(676,625) ( 1)P = eq \b(\f(676 ( 625,625))P = eq \f(51,625) p

cÖkœvbymv‡i, eq \f(51P,625) ( eq \f(2P,25) = 1

ev,
eq \f(51P ( 50P,625) = 1

ev,
eq \f(P,625) = 1

(
P= 625

A_©vr, g~jab 625 UvKv| (Ans.)
cÖkœ \ 36 \ †Kv‡bv Avmj 3 eQ‡i mij gybvdvmn 460 UvKv Ges 5 eQ‡i mij gybvdvmn 600 UvKv n‡j, kZKiv gybvdvi nvi KZ?

mgvavb : Avgiv Rvwb, A = P(I + nr) UvKv

†hLv‡b, n = wbw`©ó mgq


P = g~jab


r = GKK mg‡q GKK g~ja‡bi gybvdv


A = n mgq c‡i gybvdvmn g~jab

1g kZ©vbymv‡i, A = P(1 + 3r) = 460 (i)

2q kZ©vbymv‡i, A = P(1 + 5r) = 600 (ii)

mgxKiY (ii) †K (i) Øviv fvM K‡i cvB,


eq \f(P(1 + 5r),P(1 + 3r)) = eq \f(600,460)

ev, eq \f(1 + 5r,1 + 3r) =  eq \f(30,23)

ev, 23(1 + 5r) = 30(1 + 3r)


ev, 23 + 115r = 30 + 90r


ev, 115r ( 90r = 30 ( 23


ev, 25r = 7


( r = eq \f(7,25)

( gybvdvi nvi = eq \f(7,25) ( 100% = 28%| (Ans.)
cÖkœ \ 37 \ kZKiv evwl©K 5 UvKv nvi mij gybvdvq KZ UvKv 13 eQ‡i me„w×g~j 985 UvKv n‡e?

mgvavb :  Avgiv Rvwb, S = P (1 + nr)


GLv‡b,
g~jab = P UvKv



n = 13 eQi


s = 5 UvKv

     (   r = eq \f(s,100) =  eq \f(5,100)

†`Iqv Av‡Q, S = 985 UvKv

cÖkœvbymv‡i, 985 = P eq \b(1 + 13 . \f(5,100))

ev,
985 = P eq \b(1 + \f(13,20))

ev,
985 = P ( eq \f(33,20)

ev,
P = eq \f(985 ( 20,33) ( P = 59697  (cÖvq)


wb‡Y©q g~jab 59697 UvKv (cÖvq)| (Ans.)
cÖkœ \ 38 \ kZKiv evwl©K 5 UvKv nvi gybvdvq KZ UvKv 12 eQ‡i me„w×g~j 1248 UvKv n‡e?

mgvavb : Avgiv Rvwb, S = P (1 + nr)


GLv‡b,
P = g~jab



n = 12 eQi



s  = 5 UvKv

    (    r = eq \f(s,100) =  eq \f(5,100)

†`Iqv Av‡Q, S = 1248 UvKv

cÖkœvbymv‡i, 1248 = P eq \b(1 + 12 ( \f(5,100))

ev,
1248 = P eq \b(1 + \f(3,5))

ev,
1248 = P . eq \f(8,5)

ev,
P = eq \f(1248 ( 5,8) (
P = 780


A_©vr, g~jab 780 UvKv| (Ans.)
cÖkœ \ 39 \ 5% nvi gybvdvq 8000 UvKvi 3 eQ‡ii mij gybvdv I Pµe„w× gybvdvi cv_©K¨ wbY©q Ki| 

mgvavb : GLv‡b, p = 8000 UvKv



n = 3 eQi



r = 5% =  EQ \f(5,100) 

mij gybvdvi †¶‡Î, I = Pnr 



= eq \o(
,8000,400)(3 (  EQ \f(\o(
,5,1),\o(
,100)\o(
,20)1 ) UvKv 



= 1200 UvKv


Pµe„w× gybvdvi †¶‡Î me„w×g~j,



C = P (1 + r)n


= 8000  EQ \B(1 + \F(5,100))3 UvKv



= 8000  EQ \B(1 + \F(1,20))3 UvKv



= 8000  EQ \B(\F(20 + 1,20))3 UvKv



= 8000  EQ \B(\f(21,20))3 UvKv



= EQ \f(1\o(
,20)\o(
,400)  \o(
,8000).21.21.21,\o(
,20,1) ( \o(
,20,1) ( \o(
,20,1)) UvKv



= 21 ( 21 ( 21 UvKv = 9261 UvKv


( Pµe„w× gybvdv = c – p



= (9261 – 8000) UvKv = 1261 UvKv


 Dfq gybvdvi cv_©K¨ = (1261 ( 1200) UvKv = 61 UvKv|


wb‡Y©q cv_©K¨ 61 UvKv| 
cÖkœ \ 40 \ wgwói Dci g~j¨ ms‡hvRb Ki (VAT) x%| GKRb we‡µZv f¨vUmn P UvKvi wgwó weµq Ki‡j Zuv‡K KZ f¨vU w`‡Z n‡e? x = 15, P = 2300 n‡j, f¨v‡Ui cwigvY KZ?

mgvavb : g‡bKwi, f¨vU ev‡` weµqg~j¨ C UvKv


x% f¨vUmn wgwói weµqg~j¨ =  eq \b(C + \f(Cx,100)) UvKv



= C  eq \b(1 + \f(x,100)) UvKv


kZ©vbymv‡i, C  eq \b(1 + \f(x,100)) = P



ev, C =  eq \f(P,1 + \f(x,100)) =  eq \f(P,\f(100 + x,100)) =  eq \f(100P,100 + x)

( f¨v‡Ui cwigvY (P ( C) UvKv =  eq \b(P ( \f(100P,100 + x)) UvKv



=  eq \f(100P + Px ( 100P,100 + x) UvKv



=  eq \f(Px,100 + x) UvKv


GLb, x = 15 Ges P = 2300 n‡j,


f¨v‡Ui cwigvY =  EQ \f(15 ( 2300,100 + 15)   UvKv       [x I p Gi gvb ewm‡q]



=  EQ \f(15 ( 2300,115)  UvKv = 300 UvKv

AZGe, we‡µZv‡K f¨vU w`‡Z n‡e  EQ \F(px,(100 + x))  UvKv Ges f¨v‡Ui cwigvY 300 UvKv|  (Ans.)
cÖkœ \ 41 \ †Kv‡bv msL¨v I H msL¨vi ¸YvZ¥K wecixZ msL¨vi mgwó 3
K.
msL¨vwU‡K x Pj‡K cÖKvk K‡i Dc‡ii Z_¨‡K GKwU mgxKi‡Yi gva¨‡g cÖKvk Ki|

L.
eq x3 ( \f(1,x3) Gi gvb wbY©q Ki|

M.
cÖgvY Ki eq x5 + \f(1,x5) = 123 
mgvavb : 
(K)
g‡b Kwi, msL¨vwU x

( x Gi ¸YvZ¥K wecixZ eq \f(1,x)

wb‡Y©q mgxKiY, x + eq \f(1,x) = 3
(L)
ÔKÕ †_‡K cvB, x + eq \f(1,x) = 3

Avgiv Rvwb,eq \b(x ( \f(1,x))2 = eq \b(x + \f(1,x))2( 4xeq \f(1,x)


ev, eq \b(x ( \f(1,x))2 = (3)2 ( 4 [gvb ewm‡q]



ev, eq \b(x ( \f(1,x))2= 9 ( 4 = 5 ( x ( eq \f(1,x) = eq \r(5)


( cÖ`Ë ivwk
= x3 ( eq \f(1,x3) = eq \b(x ( \f(1,x))\s\up8(3) + 3xeq \f(1,x) \b(x ( \f(1,x))


= (eq \r(5))3 + 31eq \r(5)   [gvb ewm‡q]


= 5eq \r(5) + 3eq \r(5) = 8eq \r(5)

wb‡Y©q gvb 8eq \r(5)
 (M)
GLv‡b, eq \b(x3 + \f(1,x3))

eq \b(x2 + \f(1,x2))


= x5 +  eq \f(1,x) + x +  eq \f(1,x5) = eq \b(x5 + \f(1,x5)) + eq \b(x + \f(1,x))

( x5 +  eq \f(1,x5) = eq \b(x3 + \f(1,x3))

eq \b(x2 + \f(1,x2)) ( eq \b(x + \f(1,x))

GLv‡b, x3 +  eq \f(1,x3) = eq \b(x + \f(1,x))\s\up8(3)( 3x eq \f(1,x) eq \b(x + \f(1,x))


= 33 ( 313 = 27 ( 9 = 18


Ges x2 +  eq \f(1,x2) = eq \b(x + \f(1,x))\s\up8(2)( 2x eq \f(1,x) = 32 ( 21 = 9 ( 2 = 7


( x5 +  eq \f(1,x5) = 18.7 ( 3             [ gvb ewm‡q ]


= 126 ( 3 = 123 (cÖgvwYZ)
cÖkœ \ 42 \ †Kv‡bv mwgwZi m`m¨MY cÖ‡Z¨‡KB m`m¨ msL¨vi 100 ¸Y Puv`v †`Iqvi wm×všÍ wb‡jb| wKš‘ 4 Rb m`m¨ Puv`v bv †`Iqvq cÖ‡Z¨‡Ki Puv`vi cwigvY c~‡e©i †P‡q 500 UvKv †e‡o †Mj| 

K.
mwgwZi m`m¨ msL¨v x Ges †gvU Puv`vi cwigvY A n‡j, G‡`i g‡a¨ m¤úK© wbY©q Ki| 

L.
mwgwZi m`m¨ msL¨v I †gvU Puv`vi cwigvY wbY©q Ki| 

M.
†gvU Puv`vi eq \f(1,4) Ask 5% nv‡i Ges Aewkó UvKv 4% nv‡i 2 eQ‡ii Rb¨ mij gybvdvq wewb‡qvM Kiv n‡jv| †gvU gybvdv wbY©q Ki|

mgvavb : 

K.
g‡b Kwi, mwgwZi m`m¨ msL¨v x Rb


Ges RbcÖwZ †`q Puv`vi cwigvY 100x UvKv


Zvn‡j, †gvU Puv`v A = x ( 100x UvKv = 100x2 UvKv (Ans.)
L.
4 Rb m`m¨ Puv`v bv †`Iqvq, cÖK…Zc‡ÿ m`m¨ msL¨v wQj


(x ( 4) Rb Ges Puv`v n‡jv (100x + 500) UvKv


cÖkœvbymv‡i, (x ( 4)(100x + 500) = 100x2


ev, 100x2 + 500x ( 400x ( 2000 = 100x2

ev, 100x = 2000


ev, x =  eq \f(2000,100)

( x = 20


(
mwgwZi m`m¨ msL¨v = 20 Rb Ges



†gvU Puv`vi cwigvY = 100x2 UvKv



= 100 ( (20)2 UvKv



= 100 ( 400 UvKv



= 40000 UvKv

( mwgwZi m`m¨ msL¨v 20 Rb Ges †gvU Puv`vi cwigvY 40000 UvKv| (Ans.)
M.
†gvU UvKvi eq \f(1,4) Ask = eq \b(\f(1,4) ( 40000) UvKv




= 10000 UvKv


( Aewkó UvKv = (40000 ( 10000) UvKv





= 30000 UvKv 


5% nv‡i, r1 = eq \f(5,100) = \f(1,20) UvKv


mgq, n = 2 eQi


g~jab, P1 = 10000 UvKv


gybvdv, I1 = ?


Avgiv Rvwb, I1 = P1nr1 = 10000 ( 2 ( eq \f(1,20) = 1000 UvKv

Avevi, 4% nv‡i, r2 = eq \f(4,100) = \f(1,25) UvKv


mgq, n = 2 eQi


g~jab, P2 = 30000 UvKv


gybvdv, I2 = ?


Avgiv Rvwb, I2 = P2nr2 = 30000 ( 2 ( eq \f(1,25) = 2400 UvKv


†gvU gybvdv, I = I1 + I2 = (1000 + 2400) UvKv 


= 3400 UvKv (Ans.)
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