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cvV m¤úwK©Z MyiyZ¡c~Y© welqvw`
exRMwYZxq ivwki M.mv.¸. I j.mv.¸.

mvaviY ¸YbxqK :

†h ivwk `yB ev Z‡ZvwaK ivwki cÖ‡Z¨KwUi ¸YbxqK, G‡K D³ ivwk¸‡jvi mvaviY ¸YbxqK (Common Factor) e‡j| †hgb,  x2y, xy, xy2, 5x ivwk¸‡jvi mvaviY ¸YbxqK x; Avevi, (a2 ( b2), (a + b)2, (a3 + b3) ivwk¸‡jvi mvaviY ¸YbxqK (a + b)|

Mwiô mvaviY ¸YbxqK (M.mv.¸.) :

`yB ev Z‡ZvwaK ivwki wfZi hZ¸‡jv †gŠwjK mvaviY ¸YbxqK Av‡Q, G‡`i mK‡ji ¸Ydj‡K H ivwkØq ev ivwk¸‡jvi Mwiô mvaviY ¸YbxqK (Highest Common Factor) ev ms‡¶‡c M. mv. ¸. (H.C.F) e‡j| †hgb, a3b2c3, a5b3c4 I a4b3c2 GB wZbwU ivwki Mwiô mvaviY ¸YbxqK a3b2c2

Avevi, (x + y)2, (x + y)3, (x2 ( y2) GB wZbwU ivwki M. mv. ¸. (x + y) 

mvaviY ¸wYZK :

†Kv‡bv GKwU ivwk Aci `yB ev Z‡ZvwaK ivwk Øviv wbt‡k‡l wefvR¨ n‡j, fvR¨‡K fvRKØq ev fvRK¸‡jvi mvaviY ¸wYZK (Common Multiple) e‡j| †hgb, a2b2c ivwkwU a, b, c  ab, bc, ca, a2b,  ab2, b2c ivwk¸‡jvi mvaviY ¸wYZK| Avevi,  (a + b)2    (a – b) ivwkwU (a + b), (a + b)2 I (a2 – b2) ivwk wZbwUi mvaviY ¸wYZK|
jwNô mvaviY ¸wYZK (j.mv.¸.) :

`yB ev Z‡ZvwaK ivwki m¤¢ve¨ mKj Drcv`‡Ki m‡e©v”P Nv‡Zi ¸Ydj‡K ivwk¸‡jvi jwNô mvaviY ¸wYZK (Least Common Factor) ev ms‡¶‡c j. mv. ¸. (L.C.F) e‡j| †hgb,  x2y2z ivwkwU x2yz, xy2 I xyz ivwk wZbwUi j. mv. ¸.|

Avevi, (x + y)(x (y) ivwkwU (x + y), (x + y)2 I (x2 (y2) ivwk wZbwUi j. mv. ¸.| 

enywbe©vPwb cÖ‡kœvËi
4.7 : exRMwYZxq ivwki M.mv.¸. I j.mv.¸.

   mvaviY enywbe©vPwb cÖ‡kœvËi

1. xy, xy2, 5x ivwk¸‡jvi mvaviY ¸YbxqK wb‡Pi †KvbwU?
(mnR)

( x
L y
M xy
N xy2
2. x3 + x2y, x2y + xy2 Gi j.mv.¸. wb‡Pi †KvbwU?]

K xy  
L x + y  
M xy(x + y)  
( x3y(x + y)  

3. x ( y, x2 + xy + y2 I  x3 ( y3    Gi j.mv.¸ KZ? 


K x ( y
( x3 ( y3
M (x ( y)2   N x2 + xy + y2    

4. x ( y, x2 ( xy, x2 ( y2 Gi j, mv, ¸ wb‡Pi †KvbwU?


K x ( y
L x(x ( y)
M x2 ( y2
( x(x2 ( y2)
   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi

5. wb‡Pi Z_¨¸‡jv jÿ Ki :


i.
†h ivwk `yB ev Z‡ZvwaK ivwki cÖ‡Z¨KwUi ¸YbxqK Zv‡K D³ ivwk¸‡jvi mvaviY ¸YbxqK e‡j


ii.
a2b, ab, 5bc Gi mvaviY ¸YbxqK b


iii.
(a2 ( b2) I (a2 + b2) Gi mvaviY ¸YbxqK (a + b)2


wb‡Pi †KvbwU mwVK? 
(mnR)

( i I ii
L i I iii
M ii I iii
N i, ii I iii
4.7.1 : Mwiô mvaviY ¸wYZK (M.mv.¸.)

   mvaviY enywbe©vPwb cÖ‡kœvËi

6. a3b2c3 Ges a5b3c4 Gi M.mv.¸ wb‡Pi †KvbwU?
(ga¨g)

K a3b2c2
( a3b2c3
M a5b2c3
N a5b3c3

e¨vL¨v : GLv‡b a3b2c3, a5b3c4 Gi m‡e©v”P mvaviY Nv‡Zi Drcv`K h_vµ‡g a3, b2 I c3

wb‡Y©q M.mv.¸. a3b2c3

7. (x2 + y2)2 Ges (x4 + y4) Gi M. mv. ¸. KZ?
(KwVb)

K x + y
L x2 + y2
M x2 ( y2
( 1

e¨vL¨v :
1g ivwk (x2 + y2)2 = (x2 + y2) (x2 + y2)



2q ivwk (x4 + y4) = (x2)2 + (y2)2



= (x2 + y2)2 ( 2x2y2


wb‡Y©q M. mv. ¸.1

8. x2 ( 4 Ges xy ( 2y Gi M. mv. ¸ wb‡Pi †KvbwU?
(KwVb)

K (x + 2)
( (x ( 2)
M (x ( 4)
N (x + 4)

e¨vL¨v :
1g ivwk = x2 ( 4 = (x)2 ( (q)2 = (x + 2) (x ( 2)



2q ivwk = xy ( 2y = y(x ( 2)



wb‡Y©q M. mv. ¸. (x ( 2)

9. (x + y)3 Ges x3 + y3 Gi M.mv.¸. KZ?
(mnR)

K (x + y)3
L (x + y)2
M x3 + y3
( (x + y)
10. x2 ( 4, x3 ( 8 I x2 ( 2x Gi M.mv.¸. KZ?
(ga¨g)

K x + 2
( x ( 2
M x2 + 2x + 4
N x2 ( 2x + 8

11. a3 ( 3a2 ( 10a, a3 + 6a2 + 8a I a4 ( 5a3 ( 14a2 Gi M.mv.¸. †KvbwU?
(KwVb)

K a
( a(a + 2)
M a(a + 2)2
N a(a2 ( 4)

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi

12. 4(a + 2)2 Ges 2(a2 ( b2) ivwk `ywUi Rb¨


i. msL¨v mn‡Mi M. mv. ¸. 2
 ii. mvaviY Drcv`K 2(a + b) 


iii. M. mv. ¸.2(a + b)

wb‡Pi †KvbwU mwVK? 
(mnR)

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

13. p(q + r), pq(q + r)- Gi †ÿ‡Î


i. mnM¸‡jvi ¸Ydj pq
ii. mvaviY Drcv`K p(q + r)


iii. M. mv. ¸. p(q + r)


wb‡Pi †KvbwU mwVK? 
(mnR)

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

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi

( wb‡Pi Z‡_¨i Av‡jv‡K cÖkœ¸‡jvi DËi `vI :

(x + y)3, 24(x + y)2, 32(x2 ( y2) wZbwU ivwk

14. cÖ`Ë ivwk¸‡jvi mnM¸‡jvi M. mv. ¸. KZ?
(mnR)

K 6
L 4
M 3
( 1


e¨vL¨v : 1, 24 I 32 Gi M. mv. ¸. = 1
15. 1g I 2q ivwki M. mv. ¸. wb‡Pi †KvbwU?
(ga¨g)

K 3(x + y)
L 2(x + y)

( (x + y)2
N 24(x + y)


e¨vL¨v : 1g ivwk, (x + y)3 = (x + y)(x + y)(x + y)



     2q ivwk, 24(x + y)2 = 2 ( 2 ( 2 ( 3 ( (x + y)(x + y)


wb‡Y©q M. mv. ¸. (x + y)2
16. cÖ`Ë ivwk¸‡jvi M. mv. ¸. wb‡Pi †KvbwU?
(KwVb)

K 2(x + y)
L 2(x + y)2
M (x + y)2
( (x + y)


e¨vL¨v : 1g I 2q ivwk, †ÿ‡Î 29 bs cÖ‡kœi e¨vL¨v †`L



3q ivwk, 32(x2 ( y2) = 2 ( 2 ( 2 ( 2 ( 2 ( (x + y)(x ( y)



wb‡Y©q M. mv. ¸. (x + y)

4.7.2 : jwNô mvaviY ¸wYZK (j.mv.¸.)

   mvaviY enywbe©vPwb cÖ‡kœvËi

17. x2yz, xy2 I xyz Gi j.mv.¸. wb‡Pi †KvbwU?
(ga¨g)

( x2y2z
L x2y2z2
M x2yz
N xyz


e¨vL¨v : cÖ`Ë ivwk¸‡jv‡Z m‡e©v”P Nv‡Zi Drcv`K h_vµ‡g x2, y2 Ges z


wb‡Y©q j. mv. ¸. x2y2z.

18. 5x3,10x2y I 20x4 Gi j. mv. ¸. wbY©q Ki? 
(ga¨g)

( 5x2y
L 20x4y2
M 50x9y4
N 100 x24 y2
19. x3 ( y3 Ges x6 ( y6 Gi j.mv.¸. †KvbwU?
(mnR)

K x3 + y3

L x3 ( y3

M (x3 ( y3) (x6 ( y6)
( x6 ( y6

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi

( wb‡Pi Z‡_¨i Av‡jv‡K cÖkœ¸‡jvi DËi `vI :

x2 ( y2, x + y, x3y + x2y2 wZbwU ivwk|

20. 1g I 2q ivwki j. mv. ¸. wb‡Pi †KvbwU?
(ga¨g)

K x + y
L x ( y
( x2 ( y2
N (x + y)2

e¨vL¨v : 1g ivwk, x2 ( y2 = (x + y)(x ( y)


2q ivwk = x + y



wb‡Y©q j. mv. ¸. = (x + y)(x ( y) = x2 ( y2
21. 3q ivwki Drcv`K wb‡Pi †KvbwU?
(ga¨g)

K x2y2
( x + y
M (x + y)2
N x2 + y2

e¨vL¨v : x3y + x2y2 = x2y(x + y)


( 3q ivwki GKwU Drcv`K (x + y)

22. ivwk wZbwUi j. mv. ¸. wb‡Pi †KvbwU?
(KwVb)

( x2y(x2 ( y2)  
L xy(x + y)

M xy2(x + y) 
 N x2y(x ( y)

23. x2 ( y2, 2 (x + y), 2 (x2y + xy2) Gi M.mv.¸ KZ?

( x + y
L x ( y
M x2 ( y2
N 2xy (x + y)
24. a + b, a2 + ab, a2 ( b2 Gi j.mv.¸. wb‡Pi †KvbwU?

K a (a ( b)
L a ( b


( a (a2 ( b2)
N a2 ( b2
25. x2 ( 4 I x2 + 4x + 4 Gi j.mv.¸. wb‡Pi †KvbwU?

K (x + 2) (x ( 2)2
L (x + 2) (x ( 2)


( (x + 2)2 (x ( 2)
N (x2 ( 4) (x2 + 4x + 4)

26. a2 ( b2, (a + b)2 Gi M.mv.¸ KZ?

( a + b
L a ( b


M (a + b)2
N (a + b) (a ( b)

27. a3 ( b3 Ges a3 + b3 Gi M.mv.¸.( 

K a ( b
L a + b
M 0
( 1

28. a ( b, a2 ( ab Ges a2 ( b2 Gi j.mv.¸ KZ?


K a (a ( b)
L a ( b

( a (a2 ( b2)
N a2 (b2

29. a2, a I b Gi j.mv.¸. KZ?


K a2  
L ab  
( a2b  
N a3b  

30. fMœvs‡ki j.mv.¸ n‡jv-


(  eq \f(je¸‡jvi j.mv.¸.,ni¸‡jvi M.mv.¸.)
L  eq \f(je¸‡jvi M.mv.¸.,ni¸‡jvi j.mv.¸.)

M  eq \f(je¸‡jvi j.mv.¸.,ni¸‡jvi j.mv.¸.)
N  eq \f(ni¸‡jvi j.mv.¸.,je¸‡jvi j.mv.¸.)
31. 9a3b2c2, 12a2bc I 15ab3c3 Gi M.mv.¸. †KvbwU?

( 3 abc  

L 9 abc 
 
M 12a2b2c2  
N 180a3b3c3  


e¨vL¨v : 9, 12, 15 Gi M.mv.¸.

cÖ`Ë ivwk¸‡jv‡Z m‡e©v”P mvaviY Nv‡Zi Drcv`K h_vµ‡g a, b, c

( M. mv. ¸. 3abc

32. (a ( b), (a2 ( ab) I (a2 ( b2) Gi j.mv.¸. †KvbwU? 


K a(a ( b)  
L (a ( b)
  
( a(a2 ( b2)  
N a2 ( b2  

33. a2 ( 9, a2 ( a ( 6, a3 ( 27 Gi M.mv.¸. wb‡Pi †KvbwU? 


K 1  
L a + 3  
( a ( 3  
N (a + 3)(a ( 3)  

34. x2 ( 9, x2 ( 7x + 12 Ges x3 ( 27 ivwk wZbwUi M. mv. ¸. KZ?

( (x ( 3) 
L (x + 3)

M (x ( 4)

N x2 + 3x + 9
35.  (x3 ( 1) I (x4 + x2 + 1)  Gi M.mv.¸. †KvbwU?


K x  
L x + 1  
( x2 + x + 1  N x2 ( x + 1 

36. wb‡Pi Z_¨¸‡jv jÿ Ki :


i. ab = eq \b(\f(a + b,2))2  ( eq \b(\f(a ( b,2))2 

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


iii. a3 + b3 Ges a3 ( b3 Gi M.mv.¸|


wb‡Pi †KvbwU mwVK? 


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

( 
wb‡Pi Z‡_¨i Av‡jv‡K 15 I 16 bs cÖ‡kœi DËi `vI:

x ( 2, x2 ( 4, xy ( 2y exRMvwYwZK ivwk|
37. ivwk¸‡jv‡Z mvaviY Drcv`K KZ?  


K y(x + 2)(x ( 2) 
L (x + 2)(x ( 2)  


M x + 2  
( x ( 2 

38. ivwk¸‡jvi j.mv.¸ KZ? 


( y(x + 2)(x ( 2)  
L y(x + 2)(x ( 2)2  


M x ( 2  
N y(x ( 2)3 

(
wb‡Pi Z‡_¨i Av‡jv‡K 17 I 18bs cÖ‡kœi DËi `vI :

3(x + y) I 6(x2 ( y2) `yBwU exRMwYZxq ivwk|
39. ivwk `yBwUi M.mv.¸ KZ?


K 6(x + y)
L 3(x ( y)

M 6(x2 ( y2)
( 3(x + y)

40. ivwk `yBwUi j.mv.¸. KZ?


( 6(x2 ( y2)
L 6(x + y)(x + y)


M 18(x2 ( y2)
N 18(x2 ( y2)(x + y)

m„Rbkxj cÖkœ I mgvavb
cÖkœ -1 (  (x ( 5), (x + 2)2, (x2 + 2x)  Ges x2 + 5x + 6 PviwU exRMwYZxq ivwk|
K.
1g ivwki eM© wbY©q Ki|

2

L.
†k‡lv³ ivwk wZbwUi M.mv.¸. wbY©q Ki|

4

M.1g ivwk = y Ges xy = 6 n‡j, x3 ( y3 + 4(x + y)2 Gi gvb wbY©q Ki|




4
((  1bs cª‡kœi mgvavb  ((
K.
1g ivwk (x (5) Gi eM© 



= (x ( 5)2 = (x)2 ( 2. x.5 + (5)2



= x2 ( 10x + 25 (Ans.)
L.
GLv‡b, 2q ivwk = (x + 2)2 = (x + 2) (x + 2)


 
3q ivwk = x2 + 2x = x(x + 2)



 4_© ivwk = x2 + 5x + 6



= x2 + 3x + 2x + 6



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



= (x + 3) (x + 2) 


ivwk¸‡jv‡Z mvaviY Drcv`K (x +2)  Ges Gi m‡e©v”P mvaviY NvZhy³ Drcv`K (x + 2) 


wb‡Y©q M. mv. ¸. = (x + 2) 

M.
 †`Iqv Av‡Q, 1g ivwk = y


A_©vr x ( 5 = y



( x ( y = 5


Ges xy = 6


( x3 ( y3 + 4(x + y)2 


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


= (5)3 + 3.6.5 + 4.(52 + 4(6)  (gvb ewm‡q)


= 125 + 90 + 4(25 + 24)


= 125 + 90 + 4 ( 49 = 125 + 90 + 196 = 411 (Ans.)
cÖkœ -2 ( b2 ( 9, b2 + 7b + 12 Ges b2 ( 27 wZbwU exRMwYZxq ivwk|
K.
cÖ_g ivwki eM© wbY©q Ki|

2

L.
wØZxq ivwk‡K `yBwU ivwki e‡M©i AšÍiiƒ‡c cÖKvk Ki|

4

M.ivwk wZbwUi j.mv.¸. wbY©q Ki|


4
((  2bs cª‡kœi mgvavb  ((
K.
cÖ`Ë ivwk b2 ( 9 Gi eM© = (b2 ( 9)2 = (b2)2 ( 2.b2.9 + (9)2



                                       
= b4 (18b2 + 81 (Ans.)
L.
wØZxq ivwk = b2 + 7b + 12



= b2 + 3b + 4b + 12



= b(b + 3) + 4 (b + 3) 



= (b + 3) (b + 4) 


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

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


=  eq \b(\f(2b + 7,2))2(  eq \b(\f((1,2))2


=  eq \b(\f(2b + 7,2))2(  eq \b(\f(1,2))2 (Ans.)
M.
cÖ`Ë ivwk  = b2 ( 9 = (b)2 ( (3)2 = (b + 3) (b (3) 


wØZxq ivwk = b2 + 7b + 12 = (b + 3) (b + 4)
[ÔL' †_‡K]


Z…Zxq ivwk = b3 ( 27 = (b)3 ( (3)3


= (b ( 3) (b2 ( b ( 3 + 32)



= (b ( 3) (b2 ( 3b + 9)


wb‡Y©q j.mv.¸.= (b + 3) (b ( 3)(b + 4) (b2 ( 3b + 9) 


                       = (b ( 3) (b + 3) (b + 4) (b2 ( 3b + 9) (Ans.)
cÖkœ -3 ( x + y, x2 + y2 Ges x3 + y3 wZbwU exRMwYZxq ivwk|

K.
3q ivwk‡K Drcv`‡K we‡k­lY Ki|
2

L.
1g I 2q ivwki gvb h_vµ‡g 3 Ges 5 n‡j, xy Gi gvb wbY©q Ki|

4

M.
1g ivwk, 3q ivwk I x2 ( y2 Gi j.mv.¸. wbY©q Ki|
4
((  3bs cª‡kœi mgvavb  ((
K.
3q ivwk = x3 + y3 = (x + y) (x2 ( xy + y2) (Ans.)
L.
1g  ivwk = x + y = 3


2q ivwk = x2 + y2 = 5


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


ev, 5 = 32 ( 2xy


ev, 2xy = 9 ( 5


ev, 2xy = 4


ev, xy =  eq \f(4,2)

( xy = 2 (Ans.)
M.
1g ivwk = x + y


3q ivwk = x3 + y 3  = (x + y)(x2 ( xy + y2) 


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


wb‡Y©q j. mv. ¸. = (x + y) (x2 (xy + y2) (x ( y) 



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



= (x2 (y2) (x2 (xy + y2) (Ans.)
cÖkœ -4 ( a2 ( 4, a2 + 4a + 4 Ges a3 ( 8.
Dc‡ii Z‡_¨i Av‡jv‡K wb‡gœ cÖkœ¸‡jvi DËi `vI:
K.
wØZxq ivwki Drcv`‡K we‡k­lY Ki|

2

L.
cÖ_g I Z…Zxq ivwki ¸Ydj‡K wØZxq ivwk Øviv fvM Ki|

4

M.ivwk wZbwUi j.mv.¸. wbY©q Ki|


4
((  4bs cª‡kœi mgvavb  ((
K.
 wØZxq ivwk = a2 + 4a + 4



= (a)2 + 2.a.2 + (2)2 



= (a + 2)2 = (a + 2) (a + 2) (Ans.)
L.
cÖ_g ivwk 
= a2 ( 4 = a2 ( 22 = (a + 2) (a ( 2) 


Z…Zxq ivwk = a3 ( 8 = a3 ( (2)3



= (a ( 2) (a2 + a.2 + 22)



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


ÔK' n‡Z cÖvß, wØZxq ivwk = a2 + 4a + 4 = (a + 2) (a + 2)


cÖkœg‡Z,  eq \f((a2 (4)(a3(8), a2 +4a + 4) =  eq \f((a + 2)(a(2) (a(2)(a2 +2a+ 4),(a +2)(a+ 2))


=  eq \f((a (2)2(a2 +2a +4),(a +2))
M.
ÔLÕ n‡Z cÖ_g ivwk = a2 ( 4 = (a +2) (a (2) 



    Z…Zxq ivwk = a3 (8 = (a (2) (a2 +2a + 4)


 ÔKÕ n‡Z wØZxq ivwk = a2 +4a + 4 = (a +2)(a +2)


( ivwk wZbwUi j. mv. ¸. = (a + 2) (a (2) (a2 + 2a + 4) (a + 2)



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



= (a ( 2) (a3 ( 23)



= (a ( 2) (a3 ( 8) (Ans.)

cÖkœ -5 ( 18(x + y)3, 24 (x + y)2 Ges 32 (x2 (y2) wZbwU exRMwYZxq ivwk|
K.
ivwk¸‡jvi msL¨v mn‡Mi M. mv. ¸. KZ?

2

L.
cÖ_g ivwk `yBwUi j. mv. ¸. wbY©q Ki|

4

M.DÏxc‡Ki ivwk¸‡jvi M. mv. ¸. wbY©q Ki|

4
((  5bs cª‡kœi mgvavb  ((
K.
 GLv‡b, ivwk¸‡jvi msL¨v mnM h_vµ‡g 18,24 I 32


( 18 = 2 ( 3 ( 3



24 = 2 ( 2 ( 2 ( 3



32 = 2 ( 2 ( 2( 2 ( 2


wb‡Y©q M. mv. ¸. = 2

L. 
GLv‡b, 18 I 24 Gi j. mv. ¸.  = 72


cÖ_g ivwk = 18(x + y)3 = 2 ( 3 ( 3 ( (x + y)(x + y) (x + y) 


wØZxq ivwk = 24 (x + y)2 = 2 ( 2 ( 2 ( 3 ( (x + y) (x + y) 


wb‡Y©q j.mv.¸. = 2 ( 3 ( 3 ( 2 ( 2 ( (x + y) (x + y)(x + y) 
 



= 72 (x + y)3 (Ans.)
M.
GLv‡b, 18, 24 I 32 Gi M. mv. ¸. = 2



    cÖ_g ivwk  = 18 (x + y)3 = 18 (x + y)(x + y)(x + y)




wØZxq ivwk
= 24 (x + y)2 = 24 (x + y)(x + y)




Z…Zxq ivwk
= 32 (x2 – y2) = 32(x + y)(x – y)


wb‡Y©q M. mv. ¸. = 2(x + y)

cÖkœ-6 ( a3 ( 3a2 ( 10a, a3 + 6a2 + 8a, a4 ( 5a3 (14a2 wZbwU exRMwYZxq ivwk|

K.
wØZxq ivwk‡K Drcv`‡K we‡kølY Ki|

2

L.
cÖ_g I wØZxq ivwki j. mv. ¸. wbY©q Ki|

4

M.L Gi cÖvß djvdj I Z…Zxq ivwki M. mv. ¸. wbY©q Ki|4
((  6bs cª‡kœi mgvavb  ((
K.
wØZxq ivwk = a3 + 6a2 + 8a



= a (a2 + 6a + 8) 



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



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



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

L.
cÖ_g ivwk = a3 ( 3a2 ( 10a. 



= a(a2 ( 3a ( 10)



= a(a2 ( 5a + 2a (10)



= a {a(a (5) + 2 (a ( 5)} 



= a(a ( 5) (a + 2) 


ÔKÕ n‡Z cÖvß wØZxq ivwk = a3 + 6a2 + 8a





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


wb‡Y©q j. mv. ¸. = a (a (5) (a + 2) (a + 4) (Ans.)
M.
ÔLÕ n‡Z cÖvß djvdj = a (a (5) (a + 2) (a + 4) 


GLb Z…Zxq ivwk = a4 ( 5a3 (14a2


= a2(a2 ( 5a ( 14)



= a2 (a2 (7a + 2a(14)



= a2 {a(a (7) + 2(a (7)}



= a2(a ( 7)(a + 2) 


wb‡Y©q M. mv. ¸. a (a + 2) 

cÖkœ -7 ( a2b(a3 ( b3), a2b2(a4 + a2b2 + b4) Ges a3 + b3 wZbwU exRMwYZxq ivwk|
K.
3q ivwk‡K Drcv`‡K we‡kølY Ki|

2

L.
1g I 3q ivwki j. mv. ¸. wbY©q Ki|

4

M.2q ivwkmn cÖvß djvd‡ji j. mv. ¸. wbY©q Ki|
4
((  7bs cª‡kœi mgvavb  ((
K.
3q ivwk = a3 + b3 = (a + b)(a2 ( ab + b2)

L.
1g ivwk = a2b(a3 ( b3) = a2b(a ( b)(a2 + ab + b2)


3q ivwk = a3 + b3 = (a + b)(a2 ( ab + b2)


wb‡Y©q j. mv. ¸. = a2b(a ( b)(a2 + ab + b2) (a + b)(a2 ( ab + b2)



= a2b(a3 + b3)(a3 ( b3)




= a2b {(a3)2 ( (b3)2}




= a2b(a6 ( b6) (Ans.)
M.
ÔLÕ n‡Z cÖvß djvdj = a2(a6 ( b6)


2q ivwk = a2b2(a4 + a2b2 + b4)



= a2b2{(a2)2 + 2a2.b2 + (b2)2 ( a2b2}



= a2b2{(a2 + b2)2 ( (ab)2}



= a2b2(a2 + b2 + ab)(a2 + b2 ( ab)


( 2q ivwkmn cÖvß djvd‡ji j. mv. ¸. = a2b(a6 ( b6) ( b



= a2b2(a6 ( b6) Ans.

cÖkœ -8 ( x2 + x ( 2, x2 + 5x + 6, 2x2 + 3x ( 2 Ges 2x3 ( 8x PviwU exRMwYZxq ivwk|

K.
4_© ivwk‡K Drcv`‡K we‡kølY Ki|
2

L.
cÖ_g ivwk `yBwUi M. mv. ¸. wbY©q Ki|
4

M.cÖ`Ë ivwk¸‡jvi M. mv. ¸. I j. mv. ¸. wbY©q Ki|
4
((  8bs cª‡kœi mgvavb  ((
K.
4_© ivwk = 2x3 ( 8x = 2x (x2 ( 4)




= 2x (x2 ( 22) = 2x (x + 2)(x (2) 

L.
1g ivwk = x2 + x ( 2 = x2 + 2x ( x (2



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


2q ivwk = x2 + 5x + 6 = x2 + 3x + 2x + 6




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


( ivwk `ywUi M. mv. ¸. (x + 2) (Ans.)
M.
ÔLÕ n‡Z cÖvß, 1g ivwk = x2 + x ( 2 = (x + 2)(x ( 1) 


Ges 2q ivwk = x2 + 5x + 6 = (x + 3)(x + 2) 


3q ivwk 
= 2x2 + 3x ( 2 = 2x2 + 4x ( x ( 2



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


K n‡Z, 4_© ivwk = 2x3 ( 8x = 2x(x + 2)(x ( 2)

wb‡Y©q j. mv. ¸. 
= 2x(x + 2)(x ( 1)(x + 3)(2x ( 1)(x ( 2)



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

cÖkœ -9 ( (i) 6x2 ( x (1), (ii) 3x2 + 7x + 2 (iii) 2x2 + 3x (2 wZbwU exRMwYZxq ivwk|
K.
(ii)bs Gi †gŠwjK ¸YbxqK¸‡jv †jL|

2

L.
(i) I  (ii)Gi M. mv. ¸. wbY©q Ki|

4

M.DÏxc‡Ki ivwk wZbwUi j. mv. ¸. wbY©q Ki|
4
((  9bs cª‡kœi mgvavb  ((
K.
cÖ`Ë (ii) bs ivwk = 3x2 + 7x + 2



= 3x2 + 6x + x + 2



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



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


wb‡Y©q ¸YbxqKmg~n (x + 2), (3x + 1) 

L.
(i) bs ivwk 
= 6x2 ( x ( 1




= 6x2 ( 3x + 2x ( 1




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




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


(ii) bs ivwk = 3x2 + 7x + 2



= (x + 2) (3x + 1) [K n‡Z]


GLv‡b ivwk `yBwUi g‡a¨ mvaviY ¸YbxqK (3x + 1)| 


( M. mv. ¸. = (3x + 1) (Ans.)

M. 
ÔLÕ bs  n‡Z (i) bs ivwk = 6x2 (x (1 = (2x (1)(3x + 1)


ÔKÕ bs n‡Z (ii) bs ivwk = 3x2 + 7x + 2 = (x + 2) (3x + 1) 

(iii) bs ivwk = 2x2 + 3x ( 2 = 2x2 + 4x ( x ( 2



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


( ivwk wZbwUi j.mv.¸. = (2x (1)(3x + 1)(x + 2) (3x + 1) 



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

DËimn m„Rbkxj cÖkœe¨vsK
cÖkœ-10 ( x2 + x ( 56, x2 + 14x + 40, x2 + x ( 12, x4(256

K. 
cÖ_g ivwk‡K Drcv`‡K we‡kølY Ki|
2

L. 
cÖ_g wZbwU ivwki M. mv. ¸. wbY©q Ki|
4

M.
ÔLÕ Gi cÖvß djvdj I PZz_© ivwki j. mv. ¸. wbY©q Ki|
4

DËi : K. (x + 8) (x ( 7); L. 1; M. (x2 + 16) (x + 4) (x + 2) (x ( 2)

cÖkœ-11 ( a2 ( b2, a4 + a2b2 + b4, a3 + b3, a3 ( b3 PviwU exRMwYZxq ivwk
K.
 cÖ_g ivwk‡K Drcv`‡K we‡k­lY Ki|
2

L. 
ivwk PviwUi j.mv.¸ wbY©q Ki|
4

M. 
hw` cÖ_g ivwkwUi gvb c2 nq, Z‡e cÖgvY Ki †h, a6 ( b6 ( 3a2b2c2 = c6
4


DËi : K. (a + b) (a (b); L. a6(b6

cÖkœ-12 ( x +  eq \f(1,x) = 2 n‡j,

K. 
  eq \b(x ( )2
 Gi gvb wbY©q Ki|
2

L. 
x3 +  eq \f(1,x3) Gi gvb wbY©q Ki|
4

M. 
†`LvI †h, x2 +  eq \f(1,x2) = x4 +  eq \f(1,x4) 
4


DËi : K. 0; L. 2

cÖkœ-13 ( x (  eq \f(1,x) = 3 n‡j,

K. 
x2 +  eq \f(1,x2) = KZ?
2

L. 
x4 +  eq \f(1,x4) = 119 cÖgvY Ki|
4

M. 
†`LvI †h,  x3 +  eq \f(1,x3) =10 eq \r(13).
4

DËi : K. 11

cÖkœ-14 ( †`Iqv Av‡Q, x +  eq \f(1,x) = 3

K.
x (  eq \f(1,x) = KZ?
2

L.
x2 +  eq \f(1,x2) Ges x3 +  eq \f(1,x3) Gi gvb wbY©q Ki|
4

M.
x6 (  eq \f(1,x6) = KZ?
4


DËi : K.  eq \r(5) ; L. 7, 18 ; M. 144 eq \r(5).

Aa¨vq mgwš^Z m„Rbkxj cÖkœ I mgvavb
cÖkœ -15 ( x2 ( y2, 2x + 2y Ges 2x2y + 2xy2 wZbwU exRMwYZxq ivwk|
K.
1g ivwki eM© wbY©q Ki|

2

L.
ivwk wZbwUi j.mv.¸ wbY©q Ki|

4

M.2q ivwk = 6 Ges xy = ( 4 n‡j x3 ( y3 Gi gvb wbY©q Ki|





4
((  15bs cª‡kœi mgvavb  ((
K.
GLv‡b, 1g ivwk = x2 ( y2


x2 ( y2 Gi eM© = (x2 ( y2)2 = (x2)2 ( 2x2y2 + (y2)2


= x4 ( 2x2y2 + y4
L.
1g ivwk = x2 ( y2 = (x + y) (x ( y)


2q ivwk = 2x + 2y = 2(x + y)


3q ivwk = 2x2y + 2xy2 = 2xy(x + y)


( ivwk wZbwUi j.mv.¸ = 2(x + y) (x ( y) xy



    = 2xy (x ( y) (x + y) (Ans.)
M.
†`Iqv Av‡Q, 2q ivwk 2(x + y) = 6 Ges xy = ( 4


GLb, 2(x + y) = 6


ev, (x + y) = 3



ev, (x + y)2 = 9



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



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



ev, (x ( y)2 ( 16 = 9



ev, (x ( y)2 = 9 + 16



ev, (x ( y)2 = 9 + 16



ev, (x ( y)2 = 25



ev, x ( y = 5



cÖ`Ë ivwk, = x3 ( y3 = (x ( y)3 + 3xy (x ( y)



= (5)3 + 3.(( 4) 5 = 125 ( 60 = 65. (Ans.)

cÖkœ -16 ( a ( 5 =  eq \f(1,a)  n‡j,
K.
eq \b(a + \f(1,a))2 Gi gvb wbY©q Ki|

2

L.
a3 + eq \f(1,a3) Gi gvb wbY©q Ki|

4

M.cÖgvY Ki †h, a4 = 727 (  eq \f(1,a4) .


4
((  16bs cª‡kœi mgvavb  ((
K.
†`Iqv Av‡Q, a ( 5 =  eq \f(1,a)


ev,  eq \b(a ( \f(1,a)) = 5



ev,  eq \b(a ( \f(1,a))2 = 52
[Dfqcÿ‡K eM© K‡i]



ev,  eq \b(a + \f(1,a))2 ( 4.a. eq \f(1,a) = 25



( eq \b(a + \f(1,a))2 = 29 (Ans.)
L.
ÔKÕ †_‡K cvB,


 eq \b(a + \f(1,a))2 = 29


ev, a +  eq \f(1,a) =  eq \r(29)

GLb, cÖ`Ë ivwkgvjv : a3 +  eq \f(1,a3) =  eq \b(a + \f(1,a))3 ( 3.a. eq \f(1,a)  eq \b(a + \f(1,a))

=  eq \b(\r(29))3 ( 3. eq \r(29) = 29 eq \r(29) ( 3 eq \r(29) = 26 eq \r(29) (Ans.)
M.
†`Iqv Av‡Q, a ( 5 =  eq \f(1,a)

ev, a (  eq \f(1,a) = 5


ev,  eq \b(a ( \f(1,a))2 = 25 
[Dfqcÿ‡K eM© K‡i]


ev, a2 ( 2.a. eq \f(1,a) +  eq \f(1,a2) = 25


ev, a2 +  eq \f(1,a2) = 25 + 2


ev, a2 +  eq \f(1,a2) = 27


ev,  eq \B(a2 + \f(1,a2))2 = (27)2
[Dfq cÿ‡K eM© K‡i]


ev, a4 + 2.a2. eq \f(1,a2) +  eq \f(1,a4) = 729


ev, a4 +  eq \f(1,a4) = 729 ( 2


( a4 = 727 (  eq \f(1,a4) (cÖgvwYZ)
cÖkœ -17 ( a2 + b2, 15x ( 20y, 9x2 ( 16y2, 27x3 ( 64y3 PviwU exRMvwYwZK ivwk|
K.
cÖ_g ivwkwUi eM© wbY©q Ki|
2

L.
1g ivwkwUi gvb c2 n‡j cÖgvY Ki †h, a6 + b6 ( c6 + 3a2b2c2 = 0.
4

M.wØZxq, Z…Zxq I PZz_© ivwki j.mv.¸ wbY©q Ki|
4
((  17bs cª‡kœi mgvavb  ((
K.
cÖ_g ivwkwUi eM© 
= (a2 + b2)2


= (a2)2 + 2.a2.b2 + (b2)2


= a4 + 2a2b2 + b4

Ans. a4 + 2a2b2 + b4
L.
kZ©g‡Z, a2 + b2 = c2

evgcÿ = a6 + b6 ( c6 + 3a2b2c2


= (a2)3 + (b2)3 ( c6 + 3a2b2c2


= (a2 + b2)3 ( c6 ( 3a2b2(a + b2) + 3a2b2c2


= (c2)3 ( c6 ( 3a2b2c2 + 3a2b2c2 [( a2 + b2 = c2 ]



= c6 ( c6 ( 3a2b2c2 + 3a2b2c2


= 0 = Wvbcÿ


( a6 + b6 ( c6 + 3a2b2c2 = 0 (cÖgvwYZ)

M.
wØZxq ivwk 
= 15x ( 20y = 5(3x ( 4y)

Z…Zxq ivwk 
= 9x2 ( 16y2 = (3x)2 ( (4y)2


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

PZz_© ivwk 
= 27x3 ( 64y3 = (3x)3 ( (4y)3


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



= (3x ( 4y) (9x2 + 12xy + 16y2)

wb‡Y©q j.mv.¸ = 5(3x ( 4y) (3x + 4y) (9x2 + 12xy + 16y2)


= 5(3x + 4y) (27x3 ( 64y3)

cÖkœ -18 ( x +  eq \f(1,x) = 5 GKwU exRMvwYwZK mgxKiY †hLv‡b x > 0.
K.
3x +  eq \f(3,x) Gi gvb wbY©q Ki|

2

L.
x4 +  eq \f(1,x4) Gi gvb wbY©q Ki|

4

M.cÖgvY Ki †h, x2 (  eq \f(1,x2)  (  x3 +  eq \f(1,x3) 

4
((  18bs cª‡kœi mgvavb  ((
K.
†`Iqv Av‡Q, x +  eq \f(1,x) = 5


3x +  eq \f(3,x)  = 3 eq \b(x + \f(1,x)) = 3 ( 5  [gvb ewm‡q]



= 15 (Ans.)
L. 
†`Iqv Av‡Q, x +  eq \f(1,x) = 5


ev,  eq \b(x + \f(1,x))2 = 52 [Dfqcÿ‡K eM© K‡i]


ev, (x)2 + 2.x. eq \f(1,x) +  eq \b(\f(1,x))2 = 25


ev,  x2 +  eq \f(1,x2) + 2 = 25


ev,  x2 +  eq \f(1,x2) = 25 ( 2


ev, x2 +  eq \f(1,x2) = 23


ev,  eq \b(x2 + \f(1,x2))2= (23)2 [Dfqcÿ‡K eM© K‡i]


ev, (x2)2 + 2.x2. eq \f(1,x2) +  eq \b(\f(1,x2))2= 529


ev, x4 +  eq \f(1,x4)  + 2 = 529


ev, x4 +  eq \f(1,x4)  = 529 ( 2


( x4 +  eq \f(1,x4) = 527 (Ans.)
M. 
†`Iqv Av‡Q, x +  eq \f(1,x) = 5


 Avgiv Rwb,  eq \b(x ( \f(1,x))2=  eq \b(x + \f(1,x))2( 4.x.  eq \f(1,x) 


= (5)2 ( 4 = 25 ( 4 = 21


( x (  eq \f(1,x)  =  eq \r(21)  [eM©g~j K‡i]


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

 eq \b(x ( \f(1,x)) = 5 (  eq \r(21) [gvb ewm‡q]



= 5  eq \r(21)

Wvbcÿ = x3 +  eq \f(1,x3) =  eq \b(x + \f(1,x))3 ( 3.x.  eq \f(1,x)   eq \b(x + \f(1,x)) 



= (5)3 ( 3.1.5 = 125 ( 15 = 110 


A_©vr x2 +  eq \f(1,x2)  ( x3 +  eq \f(1,x3) (cÖgvwYZ)
cÖkœ -19 ( y2 ( 2y ( 1 = 0 Ges y4 + y2 + 1.
K.
2q ivwki Drcv`‡K we‡k­lY Ki|

2

L.
1g mgxKiY †_‡K y2 +  eq \f(1,y2) Gi gvb wbY©q Ki|

4

M. eq \b(\f(y6 ( 1,y3)) 

 eq \b(y + \f(1,y)) Gi gvb wbY©q Ki|

4
((  19bs cª‡kœi mgvavb  ((
K.
2q ivwk = y4 + y2 + 1


= (y2)2  + 2.y2.1 + (1)2 ( y2

= (y2 + 1) ( y2 


= (y2 + 1 + y) (y2 + 1 ( y)


= (y2 + y +1) (y2 ( y + 1) (Ans.) 
L.
y2 ( 2y (1 = 0


ev, y2 (1 = 2y 


ev,  eq \f(y2 (1,y) = 2 [Dfqcÿ‡K y Øviv fvM K‡i]


ev,  eq \f(y2,y) ( \f(1,y) = 2


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


ev,  eq \b(y ( \f(1,y))2 = (2)2 [Dfqcÿ‡K eM© K‡i]


ev, y2 +  eq \f(1,y2) ( 2.y.  eq \f(1,y) = 4


ev, y2 +  eq \f(1,y2) ( 2 = 4


ev, y2 +  eq \f(1,y2) = 4 + 2


( y2 +  eq \f(1,y2) = 6 (Ans.)

M.
ÔLÕ n‡Z cvB,  y2 +  eq \f(1,y2)  = 6


ev,  eq \b(y + \f(1,y))2( 2.y.  eq \f(1,y) = 6


ev,  eq \b(y + \f(1,y))2( 2 = 6


ev,  eq \b(y + \f(1,y))2= 6 + 2 = 8


( y +  eq \f(1,y) =  eq \r(8) = 2 eq \r(2)

Ges y (  eq \f(1,y) = 2


(  eq \b(\f(y6(1,y3))

 eq \b(y + \f(1,y)) =  eq \b(\f(y6,y3) (\f(1,y3))

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


=  eq \b(y3 ( \f(1,y3))  eq \b(y + \f(1,y))


= ( \f(1,y))3 eq \b\bc\{( + 3y.  eq \f(1,y)

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

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



= ( \f(1,y))3 eq \b\bc\{( + 3  eq \b(y ( \f(1,y)))

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



= {(2)3 + 3 ( 2} 2 eq \r(2)


= (8 + 6) ( 2 eq \r(2)


= 14 ( 2 eq \r(2) = 28 eq \r(2) (Ans.)
cÖkœ -20 ( a +  eq \f(1,a) = 5 Ges a > 1.
K.
 eq \b(a ( \f(1,a))\s\up8(2) Gi gvb wbY©q Ki|

2

L.
a4 +  eq \f(1,a4) Gi gvb wbY©q Ki|

4

M.†`LvI †h, a6 ( 110a3 + 1 = 0.


4
((  20bs cª‡kœi mgvavb  ((
K.
 †`Iqv Av‡Q, 
a +  eq \f(1,a) = 5



(  eq \b(a ( \f(1,a))\s\up8(2) =  eq \b(a + \f(1,a))\s\up8(2) ( 4.a.  eq \f(1,a) 


= (5)2 ( 4.1 [gvb ewm‡q]



= 25 ( 4 = 21 (Ans.)
L.
m„Rbkxj 18 (L) Gi Abyiƒc|
M. †`Iqv Av‡Q, a +  eq \f(1,a) = 5


evgcÿ = a6( 110a3 + 1



= a3 (  eq \f(1,a3) (a6 (110a3 + 1)



= a3 (  eq \b(\f(a6,a3) (\f(110a3,a3) + \f(1,a3)) 


= a3 ( (a3 +  eq \f(1,a3) ( 110)


= a3 (  eq \b\bc\{(\b(a + \f(1,a))3 (3.a.\f(1,a) \b(a + \f(1,a)) (110)


= a3 (  eq \b\bc\{(\b(a + \f(1,a))3 (3. \b(a + \f(1,a)) (110)


= a3 ( eq \b\bc\{(\b(5)3 (3 ( 5 (110)  [gvb ewm‡q]



= a3 ( (125 ( 15 ( 110)



= a3 ((125 ( 125) = a3 ( 0 = 0 = Wvbcÿ


A_©vr, a6 ( 110a3 + 1 = 0 ( †`Lv‡bv n‡jv)
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