556 (  cv‡Äix cÖv_wgK mnKvix wk¶K wb‡qvM MvBW
exRMwYZ ( 1 


1.
a3 + 8 Gi Drcv`‡K we‡k­lY †KvbwU ?


K
(a + 2) (a2 – 2a – 4)


L
(a + 2) (a2 + 2a + 4)


o
(a + 2) (a2 – 2a + 4)


N
(a – 2) (a2 – 2a + 4)

hyw³ :  a3 + 8


= (a)3 + (2)3

= (a + 2) (a2 – 2a +4) 
2.
a3 – 9b3 + (a + b)3 Gi Drcv`K †KvbwU ?


o
(a(b) (2a2+5ab+8b2)


L
(a+b) (2a2(5ab+8b2)


M
(a+b) (2a2(5ab(8b2)


N
(a+b) (2a2+5ab(8b2)

hyw³ :  a3 – 9b3 + (a + b)3 

= a3 – b3 + (a + b)3 – 8b3


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

+ (a + b) 2b + 4b2}


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


= (a – b) (2a2 + 5ab + 8b2)
3.
12x3 + 7x ( 10 Gi Drcv`K(

K
(3x + 5) (4x ( 2) 
L
(3x ( 5) (4x + 2) 

o
(4x + 5) (3x ( 2) 
N
(4x ( 5) (3x + 2) 
hyw³: 
12x2 + 7x ( 10


= 12x2 + 15x ( 8x ( 10


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


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

4.
†KvbwU a3+1-Gi Drcv`K? 




K
(a+1) (a+1) (a+1)
L
(a+1) (a2+a+1)


M
(a–1) (a2–a+1)
o
(a+1) (a2–a+1)

hyw³ : a3 + 1 = (a + 1) (a2 – a + 1)

5.
a3 +  eq \f(1,8)  Gi Drcv`K †KvbwU?




O
eq \b(a + \f(1,2)) 

eq \b(a2 – \f(a,2) + \f(1,4)) 

L
eq \b(a – \f(1,2)) 

 eq \b(a2 – \f(a,2) – \f(1,4)) 

M
 eq \b(a – \f(1,2)) 

 eq \b(a2 – \f(a,2) – \f(1,4)) 

N
 eq \b(a + \f(1,2)) 

 eq \b(a2 – \f(a,2) – \f(1,4)) 


hyw³ : a3 + eq \f(1,8) = (a)3 +  eq \b \bc (\f(1,2))3


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


=  eq \b \bc (a + \f(1,2))  eq \b \bc (a2 ( \f(a,2) + \f(1,4))
6.
x2 ( y2 (2y ( 1 Gi GKwU Drcv`K (


K
x ​– y + 2
L
x + y ( 2

o
x ( y ( 1
N
x ( y ( 2

hyw³ : x2 ( y2 – 2y – 1


= x2 ( (y2 + 2y + 1) 


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


= (x + y+ 1) (x ( y ( 1) 

7.
3x2 ( 7x ( 6 - Gi Drcv`K †KvbwU?


o
(3x + 2)(x ( 3)
L
(3x ( 2)(x + 3)


M
(3x + 2)(x + 3)
N
(3x ( 2)(x ( 3)

hyw³ : 3x2 ( 7x ( 6


= 3x2 ( 9x + 2x ( 6


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


= (x ( 3) (3x + 2) 
8.
2x2 ( 5x ( 7 Gi Drcv`K(
 


K
(2x + 7) (x ( 1)
L
(x ( 1) (2x ( 7)

M
(2x ( 1) (x ( 7)
o
(2x ( 7) (x + 1)
hyw³: 
2x2 ( 5x ( 7


= 2x2 ( 7x + 2x ( 7


= x(2x ( 7) + 1 (2x ( 7) 


= (2x ( 7) (x + 1)

9.
x2 ( y2 + 2x + 1 Gi GKwU Drcv`K (


o
x + y + 1 
L
x ( y


M
x + y ( 1
N
x ( y ( 1

hyw³ : x2 ( y2 + 2x + 1


= x2 + 2x + 1 ( y2  


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



= (x +1+y)(x +1 ( y)


=(x + y +1)(x ( y + 1)  

10.
1– a2 + 2ab – b2 Gi Drcv`Kmg�n †KvbwU? 


o
(1 + a – b) (1 – a + b)

 
L
(1 + a + b) (1 – a + b) 


M
(1 + a + b) (1 – a – b)


N
(1 – a + b) (1– a – b)

hyw³ : 1 ( a2 + 2ab ( b2 


= 1 ( (a2 ( 2ab + b2)


= (1)2 ( (a ( b)2 


= (1 + a ( b) (1 ( a + b) 

11.
a2 ( 5a ( 6 - Gi Drcv`Kmg�n †KvbwU ?  


K
(a ( 3) (a + b)


o
(a ( 6) (a + 1)


M
(a + 6) (a ( 1)


N
(a + 3) (a ( 2)

hyw³ :  a2 ( 5a ( 6


= a2 ( 6a + a ( 6


= a (a ( 6) + 1 (a ( 6) 


= (a ( 6) (a + 1) 

12.
x2 ( 10xy ( 11y2 Gi Drcv`K (


K
(x ( y) ( x + 11y)
o
(x ( 11y) ( x + y)

M
(+ 4y) ( x ( 5y)
N
(x + 5y) ( x ( 4y)
hyw³: 
x2 ( 10xy ( 11y2

= x2 ( 11xy + xy ( 11y2

= x(x ( 11y) + y(x ( 11y)


= (x ( 11y) (x + y)

13.
2x2 ( xy ( 6x2 Gi Drcv`K(
[m. wk. wb. c.(wZ¯�v)-10]

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

M
(x + 3y) (2x ( 2y)
N
(2x ( 3y) (2x + 2y)
hyw³: 2x2 ( xy ( 6y2

= 2x2 ( 4xy + 3xy ( 6y2

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


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

14.
2x2 + x – 15-Gi Drcv`K †KvbwU ?
  


o
(x + 3) (2x – 5)
L
(x – 3) (2x – 5)


M
(x – 3) (2x + 5)
N
(x + 3) (2x + 5)

hyw³ :  2x2 + x – 15


= 2x2 + 6x – 5x – 15


= 2x (x + 3) – 5 (x + 3)


= (x + 3) (2x – 5) 

15.
x2 ( x ( 2 Gi GKwU Drcv`K ( 

K
x ( 1
o
x + 1


M
x ( 3
N
x + 2

hyw³ : 
x2 –  x – 2


= x2 – 2x + x ( 2


= x (x –2) + 1 (x –2)


= ( x – 2) (x + 1)
16.
x2 – 2xy – z2 + 2yz Gi GKwU Drcv`K (x – z) n‡j AciwU (




o
(x – 2y + z)
L
(x – 2y – z)


M
(x + 2y + z)
N
(x + 2y – z)

hyw³ :     x2 ( 2xy ( z2 + 2yz 


= x2 ( z2 ( 2xy + 2yz 


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


= (x – z) (x + z – 2y)


= (x – z) (x – 2y + z)

17.
2x2 – x – 3 Gi Drcv`K †KvbwU?



K
(2x + 3) (x – 1)
L
(2x + 3) (x – 1)


M
(2x – 3) (x – 1)
o
(2x – 3) (x + 1)

hyw³ : 2x2 ( x ( 3


= 2x2 ( 3x + 2x ( 3


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


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

18.
x2 ( 3x ( 10 Gi mwVK Drcv`K †Kvb `ywU?


K
(x(2) (x+5)
o
(x+2) (x(5)


M
(x+3) (x(5)
N
(x(3) (x+5)

hyw³ :
x2 ( 3x ( 10


= x2 ( 5x + 2x ( 10


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


= (x + 2) (x ( 5)
19.
x2 (  eq \b(\f(2,a) ( 3a) x ( 6 Gi Drcv`K †KvbwU?


K
(x ( 3a)(x (  eq \f(2,a) )


L
(x + 3a) (x +  eq \f(2,a) )


o
(x + 3a) (x (  eq \f(2,a) )


N
(x + 3a) (x + 2a)

hyw³ :  x2 (  eq \b(\f(2,a) ( 3a) x ( 6


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


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

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

20.
x2 –  eq \b(a + \f(1,a)) x + 1 Gi Drcv`K †KvbwU ?

K
(x – a)  eq \b(x + \f(1,a)) 
o
(x – a)  eq \b(x – \f(1,a)) 

M
(x + a)  eq \b(x + \f(1,a)) 
N
(x + a)  eq \b(x – \f(1,a)) 
hyw³ :  x2 –  eq \b(a + \f(1,a)) x + 1


= x2 – ax –  eq \f(x,a)  + 1


= x(x – a) –   eq \f(1,a) (x – a) 


= (x – a)  eq \b(x – \f(1,a)) 
21.
2ab – a2 – b2 + c2 Gi Drcv`K †KvbwU ?


o
(c + a – b) (c – a + b)


L
(c + a + b) (c – a + b)


M
(c – a + b) (c – a + b)


N
(c + a + b) (c + a – b)

hyw³ :  c2 – (a2 + b2 – 2ab)


= (c)2 – (a – b)2

= (c + a – b) (c – a + b) 
22.
7p2 ( p ( 8 Gi Drcv`K †KvbwU ?

o
(7p ( 8) (p + 1)
L
(p ( 1) (7p + 8)

M
(p + 1) (7p + 8)
N
(p ( 1) (7p ( 8)

hyw³ :  7p2 ( p ( 8


= 7p2 ( 8p + 7p ( 8


= p(7p ( 8) + 1(7p ( 8)


= (7p ( 8) (p + 1) 

23.
x(x + 3) (x + 4) (x – 1) + 4 Gi Drcv`K †KvbwU ?


o
(x2+3x(2)2
L
(2x2+3x(2)2


M
(x2(3x(2)2
N
(2x2(3x+3)2

hyw³ :   x(x + 3) (x + 4) (x – 1) + 4 


= {x(x + 3)} {(x + 4) (x – 1)} + 4


= (x2 + 3x) (x2 + 3x – 4) + 4


= a(a – 4) + 4     [awi, x2 + 3x = a]


= a2 – 4a + 4


=  (a – 2)2

= (x2 + 3x – 2)2 
24.
a4 – 27a2 + 1 Gi Drcv`K †KvbwU ?


o
(a2+5a(1) (a2(5a(1)


L
(a2(5a(1) (a2+5a+1)


M
(a2(5a(1) (a2+5a+1)


N
(a2(5a(1) (a2(5a+1)
hyw³ :    a4 – 27a2 + 1


= (a2)2 – 2a2 + 1 – 25a2

= (a2 – 1)2 – (5a)2

= (a2 + 5a – 1) (a2 – 5a – 1)
25.
x2 + 3x – a2 – a + 2 Gi Drcv`K †KvbwU ?


o
(x+a+2) (x(a+1)
L
(x(a(2) (x+a+1)


M
(x(a(2) (x(a(1)
N
(x(a+2) (x(a(1)

hyw³ :    x2 + 3x – a2 – a + 2

=  x2 – a2 + 2x – 2a + x + a + 2


= (x – a) (x + a) + 2(x – a) + (x + a +2)


= (x – a) (x + a + 2) + 1(x + a + 2)


=  (x + a + 2) (x – a + 1) 

26.
x2 – x ( (a + 1) (a + 2) Gi Drcv`K †KvbwU ?


K
(x+a+2) (x+a+1)
o
(x(a(2) (x+a+1)


M
(x(a(2) (x(a(1)
N
(x+a(2) (x+a(2)

hyw³ :    x2 – x ( (a + 1) (a + 2)


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


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


= x(x – a – 2) + (a + 1) (x – a – 2)


= (x – a – 2) (x + a + 1)
27.
x2 – x – (a2 + 5a + 6) Gi Drcv`K †KvbwU ?


K
(x(a(3) (x+a(1)
L
(x(a(3) (x(a+2)


o
(x(a(3) (x+a+2)
N
(x+a(3) (x(a(2)

hyw³ :    x2 ( x ( (a2 + 5a + 6)


= x2 ( x ( (a2 + 3a + 2a + 6)


= x2 ( x ( {a(a + 3) + 2(a + 3)}


= x2 ( x ( (a + 3)(a + 2)


= x2 – { (a + 3) – ( a + 2)}x – (a + 3) (a + 2)


= x2 ( (a + 3)x + (a + 2)x ( (a + 3)(a + 2)


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


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

28.
(x(3) (5x + 4) GKwU mgxKi‡Yi Drcv`K n‡j mgxKiYwU(

K
x3(15x(14=0
o
x2(11x(12=0


M
11x2+15x(12=0
N
†KvbwUB bq
hyw³ : (x(3) (5x+4)


= 5x(15x+4x(12


= 5x2(11x(12

29.
x2(7x+12 = KZ ?


o
(x(4) (x(3)
L
(x+4) (x+3)


M
(x(3) (x+4)
N
(x+4) (x(3)

hyw³ : x2(7x+12


= x2(3x(4x+12


= (x(3) (x(4)

30.
x2(3x(10 Gi mwVK Drcv`K †Kvb `ywU ?


K
(x(2) (x+5)
o
(x+2) (x(5)


M
(x+3) (x(5)
N
(x(3) (x+5)

hyw³ : x2(3x(10


= x2(5x+2x(10


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


= (x(5) (x+2)

31.
(x(y) (y+3) †Kvb ivwki Drcv`K ?


K
x2(3y+3x
L
xy(3y+y2


o
xy(y2(3y+3x
N
xy(3y+y2+3x

hyw³ : (x(y) (y+3)


= x2(y2+3x(3y


= xy(y2(3y+3x

32.
2x2(x(3 Gi Drcv`K wK wK ?


K
(2x+3) (x+1)
L
(2x+3) (x(1)


M
(2x(3) (x(1)
o
(2x(3) (x+1)

hyw³ : 2x2(x(3


= 2x2(3x+2x(3


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


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


· B ivwk‡K A ivwki Drcv`K ev Factor ejv n‡e hw` B  ivwk w`‡q A ivwk wefvR¨ nq| 


†hgb: x+2, x2 + 5x + 6 Gi GKwU Drcv`K, KviY x2 + 5x + 6 = (x + 2) (x + 3) 

· GKwU ivwk Drcv`‡K we‡k­wlZ n‡q‡Q; GK_v ZLbB ejv n‡e hLb ivwkwU‡K KZK¸‡jv †gŠwjK Drcv`‡Ki ¸Ydjiƒ‡c cÖKvk Kiv nq|


x4 + 2x2 ( 24 = (x2 – 4) (x2 +6), GLv‡b x2 ( 4  †gŠwjK Drcv`K bq| d‡j GB Ae¯’vq ivwkwU †gŠwjK Drcv`‡K we‡k­wlZ nqwb| Avevi x4 + 2x2 ( 24 = (x ( 2) (x +2) (x2 + 6), GLv‡b (x ( 2), (x + 2) Ges  (x2 + 6) cÖ‡Z¨‡K †gŠwjK Drcv`K| AZGe GB Ae¯’vq ivwkwU Drcv`‡K we‡k­wlZ n‡q‡Q|

· px2+qx+r AvKv‡ii ivwkgvjvi Drcv`K wbY©q 


GB cÖKv‡ii ivwkgvjvi Drcv`K wbY©q Ki‡Z n‡jÑ


K. 
cÖ_‡g x2 Gi mnM p Ges x ewR©Z c` r  Gi ¸Ydj‡K Ggb `ywU Drcv`‡K cÖKvk Ki‡Z n‡e hv‡`i exRMwYZxq †hvMdj x Gi mnM q Gi mgvb nq|

L. 
jä Drcv`K `ywUi mvnv‡h¨ qx  †K cÖKvk Ki‡Z nB‡e Ges

M.
Ae‡k‡l ivwkgvjvi c`¸‡jv‡K `ywU wØc` ivwk‡Z msNe× K‡i Dnv‡K Drcv`‡K we‡k­lY Ki‡Z n‡e|


12x2 + x – 6


   (12) ( ( – 6) = –72 = 9 ( (– 8) Ges 9x – 8x = x


( cÖ`Ë ivwk = 12x2+9x ( 8x ( 6




= (12x2 + 9x) – (8x + 6)




= 3x (4x + 3) –2(4x + 3)




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

· x2+px+q AvKv‡ii wÎc` ivwkgvjv Drcv`K 

GB cÖKv‡ii ivwkgvjv‡K Drcv`‡K we‡k­lY Ki‡Z n‡j


 (K)
q †K `ywU Drcv`‡K cÖKvk Ki‡Z n‡e hv‡`i exRMwYZxq †hvMdj (†hvMdj ev we‡qvMdj) p nq|

 (L) c‡i jä Drcv`K `ywUi mvnv‡h¨ px †K cÖKvk Ki‡Z n‡e|



d‡j cÖ`Ë ivwkgvjvwU GKwU Pvi c`hy³ ivwkgvjvq iƒcvš�wiZ n‡e| c‡i ivwkgvjvwU‡K `ywU c` ivwk‡Z msNe× K‡i Dnv‡K Drcv`‡K we‡k­lY Ki‡Z n‡e|

· PviwU ¸YbxqK wewkó ivwkgvjvi Drcv`K wbY©q   


GBiƒc PviwU ¸YbxqK wewkó ivwkgvjvi Drcv`K wbY©q Ki‡Z n‡j cÖ`Ë ¸YbxqK PviwU‡K Ggbfv‡e msNe× K‡i wb‡Z n‡e †h, cÖ_g ¸YbxqK `ywUi Ges †kl ¸YbxqK `ywUi ¸Ydj x2 Ges x  Gi mnM ci¯•i mgvb nq| 


D`vniY : (x+2)(x+3)(x+4)(x+5)–8



(x+2)(x+3)(x+4)(x+5)–8



= {(x+2)(x+5)} {(x+3)(x+4)}–8



= (x2+5x+2x+10)(x2+4x+3x+12)–8



= (x2+7x+10)(x2+7x + 12) – 8



= (a+10)(a+12) – 8

[x2+7x = a, a‡i]



= a2+12a + 10a +120 ( 8



= a2+22a+112
   [(112 = 8( 14 Ges 8 + 14 = 22]



= a(a+8) + 14(a+8)



= (a+8)(a+14) 



= (x2+7x+8)(x2+7x+14) [a Gi gvb ewm‡q]


1.
2 (3x + 5) = ( (x ( 31) †K mgvavb Ki‡j x-Gi gvb n‡e(



K
5
o
3

M
(2
N
(3
hyw³: 
2(3x + 5) = ( (x ( 31)


ev, 6x + 10 = (x + 31


ev, 6x + x = 31 ( 10


ev, 7x = 21


ev, x = 3

2.
3(4x ( 6) = (3x + 9) †K mgvavb Ki‡j x- Gi gvb n‡e ( 


K
2
L
(2


o
3
N
(3

hyw³:
3(4x ( 6) = (3x + 9)


ev, 12x ( 18 = 3x + 9


ev, 12x ( 3x = 18 + 9


ev, 9x = 27


ev, x = 3

3.
3(3x ( 4) = 2 (4x ( 3) †K mgvavb Ki‡j x- Gi gvb n‡e( 



o
6
L
( 4


M
( 6
N
3

hyw³:
3(3x ( 4) = 2 (4x ( 3)


ev, 9x ( 12 = 8x ( 6


ev, 9x ( 8x = 12 ( 6


ev, x = 6

4.
(x + 1) (4x – 7) – (x – 1) (x + 5) = 3 (x + 2)2 + 5 n‡j, x- Gi gvb n‡e (




K
3
L
5


o
–1
N
–3

hyw³ :
 (x + 1) (4x – 7) – (x – 1) (x + 5) = 3 (x + 2)2 + 5


ev,
(4x2 – 3x – 7) – (x2 + 4x – 5) = 3(x2 + 4x + 4) + 5


ev, 
3x2 – 7x – 2 = 3x2 + 12x + 17


ev, 
–19x = 17 + 2


(
x = –1

5.
(x – 7) (4x – 29) = (2x – 5) (2x – 17) + 1 n‡j x- Gi gvb n‡e (




o
9
L
10


M
–7
N
– 9

hyw³ :
 (x – 7) (4x – 29) = (2x – 5) (2x – 17) + 1

ev, 4x2 – 29x – 28x + 203 = 4x2 – 34x – 10x + 85 + 1


ev, –57x + 203 = – 44x + 86


ev, – 57x + 44x = 86 – 203


ev, –13x = –117


ev, x = 9

6.
(3x + 2) (2x – 6) = (4 – 3x) (1– 2x) – 10 n‡j x Gi gvb n‡e (




K
4
o
–2


M
5
N
–3

hyw³ :
(3x + 2) (2x – 6) = (4 – 3x) (1 – 2x) – 10


ev, 6x2 + 4x – 18x – 12  = 4 – 3x – 8x + 6x2 – 10


ev, –14x – 12 = – 6 – 11x


ev, –14x + 11x = – 6 + 12


ev, – 3x = + 6


ev, x  = –  eq \f(6,3)

(
 x = – 2
7.
GKwU fMœvs‡ki ni †_‡K 1 we‡qvM Ki‡j fMœvskwUi gvb  eq \f(1,2) nq Ges j‡ei mv‡_ 7  †hvM Ki‡j fMœvskwUi gvb 1 nq| fMœvskwU KZ?




K
 eq \f(7,15) 
o
 eq \f(6,13) 
M
 eq \f(5,12) 
N
 eq \f(3,7) 
hyw³ :  fMœvskwU =  eq \f(x,y) 


1g kZ©g‡Z,   eq \f(x,y ( 1) =  eq \f(1,2) 




(2x ( y = –1 ............ (i)


2q kZ©g‡Z,
  eq \f(x + 7,y) = 1



( x ( y = ( 7 ...........(ii) 


(i) bs I (ii) bs we‡qvM K‡i, 




2x ( y = ( 1




  x ( y = ( 7



            (()  (+)     (+) 




   x  = 6 


(i) bs mgxKi‡Y x Gi gvb ewm‡q, 




2.6 ( y = ( 1




ev, ( y = ( 1 ( 12




ev,  y  = ( 13 




(  y = 13 


( fMœvskwU =  eq \f(6,13) 

8.
2x + 15 = 27 ( 4x †K mgvavb Ki‡j x-Gi gvb n‡e(

K
(1
o
2

M
(2
N
3
hyw³: 
2x + 15 = 27 ( 4x


ev, 2x + 4x = 27 ( 15


ev, 6x = 12


ev, x = 2

9.
 eq \f(2P ( 1,5) + 1 =  eq \f(p ( 1,10)  mgxKi‡Y p-Gi gvb KZ? 


K
(  eq \f(1,3)
L
3

o
( 3
N
 eq \f(2,3)
hyw³:
 eq \f(2p ( 1, 5)  + 1 =  eq \f(p ( 1, 10) 

ev,   eq \f(2p ( 1 + 5, 5)  =  eq \f(p ( 1, 10) 

ev,  eq \f(2p + 4, 5)  =  eq \f(p ( 1, 10) 

ev, 10 (2p + 4) = 5(p ( 1)


ev, 20p + 40 = 5p ( 5


ev, 15p = (45


ev, p = (3

10.
 eq \f(x,p) +  eq \f(x,q) = 1 mgxKi‡Y x-Gi gvb KZ?



K
p + q
o
 eq \f(pq,p + q)

M
p q
N
 eq \f(a + q, pq)
hyw³ :  eq \f(x,p)  +  eq \f(x,q)  = 1


ev,  eq \f(qx + px, pq)  = 1


ev, qx + px = pq


ev, x (p + q) = pq


ev, x =  eq \f(pq,p + q) 
11.
15 ( 5x = 24 ( 8x †K mgvavb Ki‡j x-Gi gvb n‡e(

K
0
L
2
o
3
N
(3

hyw³ : 15 ( 5x = 24 ( 8x


ev, (15x + 8x = 24 ( 15


ev, 3x = 9


ev, x = 3

12.
gv †_‡K †g‡q 18 eQ‡ii †QvU| 6 eQi ci Zv‡`i eq‡mi mgwó 54 eQi n‡j, †g‡qi eZ©gvb eqm KZ?

K
9 eQi
L
10 eQi
o
12 eQi
N
13 eQi
hyw³ : awi, gv‡qi eqm x eQi


†g‡qi eqm (x ( 18) eQi

6 eQi ci gv‡qi eqm (x + 6) eQi I †g‡qi eqm


(x ( 18 + 6) = x – 12 eQi

cÖkœg‡Z, x + 6 + x ( 12 = 54



ev, 2x ( 6 = 54



ev, x = 30


( †g‡qi eqm = (30 ( 18) eQi = 12 eQi

13.
x ( 6 = 7x ( 48 †K mgvavb Ki‡j x-Gi gvb n‡e( 


K
3
L
5
M
(6
o
7

hyw³ : x ( 6 = 7x ( 48


ev, x ( 7x = (48 + 6


ev, ( 6x = ( 42


ev, x = 7

14.
bvwej †_‡K AviRy 9 eQ‡i eo Ges Avjx 5 eQ‡ii †QvU| Zv‡`i eq‡mi mgwó 52 eQi n‡j, Avjxi eqm KZ?


K
9 eQi
o
11 eQi


M
12 eQi
N
13 eQi

hyw³ : g‡bKwi, bvwe‡ji eqm x eQi


(AviRyi eqm x + 9 eQi


( Avjxi eqm x ( 5 eQi

cÖkœg‡Z, x + x + 9 + x ( 5  = 52



ev, 3x + 4 = 52



ev, 3x = 48



ev, x = 16


( Avjxi eQi =  (16 ( 5) eQi = 11 eQi

15.
`yBwU msL¨vi †hvMdj 18 Ges Zv‡`i Aš�i 4 n‡j, msL¨v `yBwU h_vµ‡g (



K
10, 6
o
11, 7


M
12, 6
N
14, 4

hyw³ :  g‡b Kwi, msL¨v `yBwU h_vµ‡g x I y 
  [†hLv‡b x > y ]


1g kZ©g‡Z x + y = 18 .................... (i)


2q kZ©g‡Z x – y = 4 ..................... (ii)


(i) bs I (ii) bs †hvM K‡i, 
2x = 22




( x = 11


(i) bs mgxKi‡Y y Gi gvb ewm‡q, 11 + y = 18




( y = 7


(
wb‡Y©q x = 11 Ges y = 7

16.
5x +3y = 7 Ges 4x + 5y = 3 n‡j x I y  Gi gvb n‡e h_vµ‡g (


K
1, 2
o
2, – 1
M
–1, 2
N
– 2, 1

hyw³ :
 5x + 3y = 7 ............. (i)


 4x  + 5y = 3 ........... (ii)


(i) bs †K 4 Øviv Ges (ii) bs †K 5 Øviv ¸Y K‡i Ges (i) bs n‡Z (ii) bs we‡qvM K‡i,


 20x + 12y –20x –25y = 28 – 15


ev,
– 13y = 13


(
y = –1


(i) bs mgxKi‡Y x Gi gvb ewm‡q,



5x + 3 (–1) = 7


ev,
5x – 3 = 7


ev,
5x – 3 = 7


ev,
5x = 10


(
x = 2


(
wb‡Y©q x = 2, y = – 1

17.
x + y = 2 Ges  y = 3x – 2 n‡j, x I y  Gi gvb n‡e h_vµ‡g (




o
1, 1
L
1, 2
M
2, 2
N
2, 1

hyw³: 
x + y = 2  ............ (i)



y = 3x – 2


(
y – 3x = – 2 ........ (ii)


(i) bs n‡Z (ii) bs we‡qvM K‡i,



4x = 4



( x = 1


(i) bs G x Gi gvb ewm‡q,



1 + y = 2


(
y = 1


( 
wb‡Y©q x = 1 Ges y = 1

18.
 eq \f(x,3) (  eq \f(x,4) =  eq \f(x + 1,6) mgxKi‡Yi x-Gi gvb KZ ? 



K
x = – 1
L
x =  eq \f(1,2) 

o
x = ( 2
N
x = 2

hyw³ :   eq \f(x,3) (  eq \f(x,4) =  eq \f(x + 1, 6) 


ev,  eq \f(4x ( 3x,12) =  eq \f(x + 1,6)

ev,  eq \f(x,12) =  eq \f(x + 1,6)

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


ev, 2x + 2 = x


( x = ( 2

19. eq \f(x,a)  +  eq \f(x,b) = 1 mgxKi‡Y x Gi gvb KZ ?

K
a + b
o
 eq \f(ab, a + b) 

M
ab
N
 eq \f(a + b, ab) 
hyw³:   eq \f(x,a) +  eq \f(x,b) = 1


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


ev,
x  eq \b(\f(b + a, ab))  = 1



(
x =  eq \f(ab, a + b) 
20.
 eq \f(m,3)  + 3 =  eq \f(2m,15) + 6 mgxKi‡Y m Gi gvb KZ? 


K
(15
L
( 15.

M
14
o
15

hyw³ :
 eq \f(m,3) + 3 
=  eq \f(2m,15)  + 6

ev,  eq \f(m,3)  (  eq \f(2m,15)  = 6 ( 3

ev,  eq \f(5m ( 2m, 15)  = 3


ev, 5m = 45


ev, m =  eq \f(45,3) 

ev, m = 15
21.
x –  eq \f(1,x)  = p n‡j  eq \f(c,x(x – p))  Gi gvb KZ ?


K
p + c
L
p – c


o
c
N
p

hyw³ :
  eq \f(c,x(x – p))  =  eq \f(c,x\b(x – x + \f(1,x)))  =  eq \f(c,x. \f(1,x))  = c 
22.
4 eq \b(x – \f(2,3))  = 0 n‡j x Gi gvb KZ ? 


o
 eq \f(2,3) 
L
 eq \f(–2,3) 

M
 eq \f(8,3) 
N
 eq \f(–8,3) 
hyw³ :
4 eq \b(x – \f(2,3)) = 0


 ev,  x –  eq \f(2,3)  = eq \f( 0,4)    ev,  


( x =  eq \f(2,3) 
23.
 eq \f(a2 – b2,a3 + b3)  (  eq \f((a – b),a2 + 2ab + b2)  Gi gvb KZ ?

K
(a + b)2
o
 eq \f((a + b)2,a2 – ab + b2) 

M
(a2 – ab + b2)
N
 eq \f(a – b,a + b) 
hyw³ :
 eq \f(a2 – b2,a3 + b3)  (  eq \f((a – b),a2 + 2ab + b2) 

=  eq \f((a + b) (a – b),(a + b) (a2 – ab + b2))  (  eq \f((a + b)2,(a – b))  


=  eq \f((a + b)2,a2 – ab + b2)  
24.
 eq \b(\f(2,x + 5) + \f(2,x + 4))  

 eq \b(1 + \f(x,4))  Gi gvb KZ ?

K
 eq \f(2x,(x + 5)) 
L
 eq \f((2x + 9),(x + 5)) 

M
(2x + 9) 
o
 eq \f(2x + 9,2(x + 5)) 
hyw³ : 
 eq \b(\f(2,x + 5) + \f(2,x + 4))     eq \b(1 + \f(x,4)) 

=  eq \b\bc\{(\f(2x + 8 + 2x + 10,(x + 4)(x + 5)))  (  eq \f(4 + x,4) 

=  eq \f(2(2x + 9),4(x + 5))  


=  eq \f(2x + 9,2(x + 5))  
25.
 eq \f(\r(2),\r(6) + 2) mgvb (

K
 eq \r(3) + \r(2) 
L
8 ​–  eq \r(2) 

o
 eq \r(3) ( \r(2) 
N
 eq \r(3) + 2

hyw³ :
eq \f(\r(2)\b(\r(6) –2),\b(\r(6) +2)\b(\r(6) –2))  [Dfq c‡¶ (eq \r(6) – 2) ¸Y K‡i]


= eq \f(\r(2).\r(6) – 2\r(2),\b(\r(6))2– (2)2)

= eq \f(\r(2).\r(2).\r(3) – 2\r(2), 6 – 4)

= eq \f(2\b(\r(3) – \r(2)),2) =  eq \r(3) – eq \r(2) 
26.
 eq \f(a2 + b2 – c2 + 2ab,a2 – b2 + c2 + 2ac ) = KZ ? 
 


K
a + b + c 
o
 eq \f(a + b – c, a – b + c) 

M
 eq \f(a – b + c, a + b – c ) 
N
 eq \f(a + b – c, a + b + c) 
hyw³ :
 eq \f(a2 + b2 – c2 + 2ab,a2 – b2 + c2 + 2ac)

=  eq \f((a2 + 2ab + b2) – c2,(a2 + 2ac + c2) – b2)

=  eq \f((a + b)2 – c2,(a + c)2 – b2)

=  eq \f((a + b + c) (a + b – c),(a + b + c) (a – b + c))   =  eq \f(a + b – c,a – b + c)
27.
(2 + x) + 3 = 3 (x + 2) n‡j x Gi gvb KZ?  


K
 eq \f(1,2)
o
(  eq \f(1,2)
M
 eq \f(1,3)
N
(  eq \f(1,3)
hyw³ : (2 + x) + 3 = 3 (x + 2) 


ev, 2 + x + 3 = 3x + 6 


ev, x ( 3x = 6 ( 5 


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

28.
hw` x3 + hx + 10 = 0 Gi GKwU mgvavb 2 n‡j h Gi gvb KZ? 


K
10
o
9
M
(9
N
(2


hyw³ : x3 + hx + 10 = 0


ev, 23 + h(2) + 10 = 0    [( x = 2]


ev, 2h + 8 + 10 = 0


ev, ( 2h = ( 18   ( h =  9 

29.
20 eQi c�‡e© GK e¨w³i eqm Zvi cy‡Îi eq‡mi cuvP¸Y wQj| 16 eQi c‡i cy‡Îi eqm 41 eQi n‡j wcZvi eZ©gvb eqm KZ ?

o
45 eQi
L
50 eQi


M
55 eQi
N
35 eQi

hyw³ : cy‡Îi eZ©gvb eqm = x eQi


16 eQi c‡i cy‡Îi eqm = x + 16

( x + 16 = 41 ev, x = 25

20 eQi c‡i cy‡Îi eqm = 25 ( 20 = 5

(   ,,   ,,   wcZvi  ,,   = 5 ( 5 = 25

( wcZvi eZ©gvb eqm = 25 + 20 = 45 eQi|
30.
GKwU LyuwUi Aa©vsk gvwUi wb‡P, GK-Z…Zxqvsk cvwbi g‡a¨ Ges 2 dzU cvwbi Dc‡i Av‡Q| LyuwUwUi ˆ`N©¨ KZ?


K
10 wg.
L
11 wg.
o
12 wg.
N
13 wg.

hyw³ :  awi, LuywUwUi ˆ`N©¨ = x 


cÖkœg‡Z, x (  eq \b
\bc(\f(x,2) + \f(x,3)) = 2


ev, x (  eq \b
\bc(\f(3x + 2x,6)) = 2


ev,  eq \f(6x ( 5x,6) = 2


ev, x = 6 ( 2 = 12     ( LyuwUwUi ˆ`N©¨ 12 wg.
31.
wcZv I cy‡Îi eZ©gvb eqm GK‡Î 80 eQi 4 eQi c�‡e© wcZvi eqm cy‡Îi eq‡mi 5 ¸Y wQj| Zv‡`i eZ©gvb eqm KZ?

o
cyÎ 16, wcZv 64
L
cyÎ 18, wcZv 66

M
cyÎ 14, wcZv 60
N
cyÎ 12, wcZv 68
hyw³ :   awi, cy‡Îi eZ©gvb eqm = x eQi


( 4 eQi c�‡e© cy‡Îi eqm wQj = x ( 4 


( ,,    ,,     ,, wcZvi   ,,     ,,  = 5x ( 20 


( wcZvi eZ©gvb eqm = 5x ( 20 + 4 = 5x (16


cÖkœg‡Z, 5x ( 16 + x = 80  ev, 6x = 96




( x = 16


( wcZvi eZ©gvb eqm 80 ( 16 = 64 

· ax + b = 0 AvKv‡ii mgxKiY‡K mij mgxKiY e‡j| Bnvi GKwU gvÎ g�j ev exR i‡q‡Q|

· ax2 + bx + c = 0 (a ( 0) GKwU wØNvZ mgxKiY Ges Gi `ywU g�j i‡q‡Q|

· mgxKiY n‡jv GKwU mgZvm�PK eY©bv hvnv wKQy wbw`©ó msL¨K gvb Øviv wm× nq|

· GKwU A‡f` Zvi Aš�M©Z Pj‡Ki †h †Kv‡bv gvb Øviv wm× nq|


ax2 + bx + c = 0 AvKv‡ii mgxKiY‡K wØNvZ mgxKiY e‡j, Gi g�jØq ( I ( n‡j 
· g�jØ‡qi †hvMdj, ( + ( = – eq \f(b,a) 
· g�jØ‡qi ¸Ydj , (( =  eq \f(c,a)  

· (, ( g�j n‡j mgxKiY, x2 – (( + ()x + (( = 0

· wbðvqK, D = b2 – 4ac


g�jØq mgvb n‡j D = 0 = b2 – 4ac

· x =  eq \f(– b ( \r(b2 – 4ac),2a) 
· g�jØq mgvb n‡j wØNvZ ivwkwU c�Y© eM© ivwk nq| 

· mgxKi‡Yi g�jØq Øviv mgxKiY wm× n‡e|

1.
am.an = am+n KLb n‡e ?

K
m abvÍK n‡j
L
n abvÍK n‡j


o
m I n abvÍK n‡j
N
m abvÍK I n FYvÍK n‡j

hyw³ :
m I n abvÍK n‡jB †Kej am.an = am+n
2.
32 Gi 2 wfwËK jMvwi`g KZ ?
 

K
3
L
4

o
5
N
6
hyw³ : 
log232 = log225 = 5log22 = 5(1 = 5
3.
hw` ap = b, bq = c Ges cr = a nq Zvn‡j pqr = KZ ? 


K
0
o
1


M
2
N
3

hyw³ :   cr = a


ev, (bq)r = a


ev, (ap)qr = a


ev, apqr = a1

( pqr = 1 

4.
( eq \r(3,125) )2 Gi gvb KZ ?


K
5
L
125


M
 eq \f(1252,3) 
o
25

hyw³ : 
( eq \r(3,125) )2

= {(53) eq \s(\f(1,3), ) }2

= {5}2 = 25 
5.
amx ( n = 1 n‡j x Gi gvb KZ ?

K
m
L
a


o
 eq \f(n,m) 
N
n

hyw³ :
amx ( n = a(



(
mx ( n = 0


( x =  eq \f(n,m)  

6.
16 Gi 2 wfwËK jMvwi`g KZ ?


K
2
L
3


o
4
N
5

hyw³ :
log216 = log224


= 4log22 = 4 
7.
|x ( 2| > 1 AmgZvi mgvavb Ki“b. 

K
 {x |x > 1} ( {x |x < 2}


L
{x |x > 2} ( {x |x < 3}


M
{x |x > (2} ( {x |x < (1}


o
{x |x > 3} ( {x | x < 1}

hyw³ :
x ( 2 > 1    [abvÍK n‡j]


ev, x > 3


Avevi, ( (x ( 2) > 1   [FYvÍK n‡j]


ev, x ( 2 < ( 1


ev, x < 1


( wb‡Y©q AmgZv {x |x > 3} ( {x |x < 1}  

8.
a > b n‡j Ges c > 0 n‡j †KvbwU mwVK ?


K
 ac < bc
o
a + c > b + c


M
a – c > b – c
N
ac = bc

hyw³ :
a + c > b + c AmgZvwU mwVK| KviY abvÍK msL¨v c Dfq cv‡k hy³ n‡q‡Q|
9.
x > 0 AmgZvwU cÖKvk K‡i (

K
x FYvZ¥K


L
x Gi gvb k�b¨ Gi †P‡q †QvU


M
x abvZ¥K A_ev FYvZ¥K


o
x me©`v abvZ¥K

hyw³ :
k�‡b¨i †P‡q eo msL¨v me©`vB abvÍK| ZvB x me©`vB abvÍK n‡e|

10.
(8x)( + 8x( = KZ ?

K
x8
L
8


o
9
N
2

hyw³ :
(8x)( + 8x(

= 1 + 8.1


= 9 
11.
((x) = x2 ( 5x + 6 n‡j x Gi †Kvb gv‡bi Rb¨ ((x) = 0 n‡e ?

K
x = 1 Ges 5
L
x = 2 Ges 5


o
x = 3 Ges 2
N
x = 3 Ges 5

hyw³ :
((x) = 0


ev, x2 ( 5x + 6 = 0


ev, x ( 3x ( 2x + 6 = 0


ev, x (x – 3) – 2( x–3) = 0


ev, (x – 3) (x – 2) = 9


( x = 3 Ges 2 
12.
x > y Ges xy < 0 n‡j wb‡Pi †KvbwU FYvÍK n‡e?


o
y
L
x


M
x ( y
N
x2 ( y2
hyw³ :
 x > y Ges x ( y k�b¨ A‡c¶v †QvU


( †h †Kv‡bv GKwU FYvÍK n‡Z n‡e


( x > y nIqvq y Aek¨B FYvÍK|

13.
cig wPý e¨envi K‡i wb‡Pi AmgZvwU cÖKvk Ki“b : (7 < x < (1

K
 |x + 4| > 3
o
|x + 4| < 3


M
|x + 3| < 4
N
|x + 4| > 4

hyw³ :
 (7 < x < ( 1

ev, ( 7 + 4 < x + 4 < (1 + 4  [+4 †hvM K‡i]


ev, (3 < x + 4 < 3


A_©vr |x + 4| < 3 
14.
k Gi gvb KZ n‡j x2 – 6x – 1 + k(2x + 1) = 0 mgxKi‡Yi g�jØq mgvb n‡e ?

K
5 A_ev 4
o
5 A_ev 2

M
2 A_ev 4
N
(2 

hyw³ :
 x2 – 6x – 1 + 2kx + k = 0


ev, 
x2 – x(6 – 2k) + k – 1 = 0


(
D = (6 – 2k)2 – 4.1.(k – 1) = 0


ev,
36 + 4k2 – 24k – 4k + 4 = 0


ev,
4k2 – 28k + 40 = 0


ev,
k2 – 7k + 10 = 0


ev,
(k – 5) (k – 2) = 0


(
K = 5 A_ev, 2

15.
hw`  eq \f(loga,y ( z) =  eq \f(logb,z ( x) = eq \f(logc,x ( y) nq, Z‡e axbycz = KZ?


o
1
L
2


M
3
N
4

hyw³ :   eq \f(loga, y – z)  =  eq \f(logb, z – x)  =  eq \f(logc, x – y)  = k n‡j 


( loga = k (y – z)


logb  = k (z – x)


Ges logc = k (x – y)


GLb, x loga + y logb + z logc 


= k (xy – zx + yz – xy + zx – yz)


ev, logax + logby + logcz = 0


ev, logaxbycz = log1


( xx by cz = 1

16.
hw` a = xyp(1, b = xyq(1, c = xyr(1 nq, Zvn‡j aq(r, br(p, cp(q = KZ ?


K
2
o
1


M
4
N
5

hyw³ :

mgvavb :   aq – r b r – p c p–q


= xy(p–1) (q–r).xy(q–1)(r–p) .xy(r–1) (p–q)


= xy pq – q – pr + r .xyqr – r – pq + p.xypr–p–qr + q

= xypq – q – pr + r + qr – r – pq + p + pr – p – qr + q


= (xy)0

= 1 

17.
†Kvb ¯‹z‡ji QvÎ msL¨vi  eq \f(2,3)  gymjgvb Ges  eq \f(1,6)  wn›`y| gymjgvb Qv‡Îi msL¨v wn›`y Qv‡Îi msL¨v A‡c¶v 120 Rb †ewk n‡j, ¯‹z‡ji QvÎ msL¨v KZ ?


K
220
L
210
M
200
o
240

hyw³ :  awi, ¯‹z‡ji QvÎmsL¨v x


( x (  eq \f(2,3)  ( x (  eq \f(1,6)  = 120


ev,  eq \f(4x ( x,6)  = 120


( x =  eq \f(120 ( 6,3)  = 240


(
¯‹z‡ji QvÎ msL¨v  = 240 Rb

18.
x =  eq \f(4,5) n‡j  eq \f(\r(1 ( x), eq \r(1 + 1) ( \r(1 ( x)) 
Gi gvb KZ ? 


K
6
L
4
M
3
o
2

hyw³ : †`Iqv Av‡Q x =  eq \f(4,5) 


( 1 + x = + 1 =  eq \f(9,5) 


Ges 1 ( x = 1 (  eq \f(4,5) =  eq \f(1,5) 


(  eq \f(\r(1 ( x), eq \r(1 + 1) ( \r(1 ( x)) 

=  eq \f(\r(\f(9,5)) + \r(\f(1,5)), \r(\f(9,5)) – \r(\f(1,5)))



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




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




=  eq \f(4,(5) (  eq \f((5,2)   = 2   
· an Øviv n msL¨K a Gi µwgK ¸Ydj †evSvq| †hgb : 54 = 5 ( 5 ( 5 (5 (4 wU 5 Gi ¸Ydj) = 625

· eq \r(n,a) Øviv a Gi n Zg g�j‡K †evSvq| 

· †Kvb ivwki NvZ (Power) k�b¨ n‡j Gi gvb 1 nq|

· hw` ax = n nq Z‡e x †K n Gi a wfwËK jMvwi`g ejv nq Ges †jLv nq x = logan Ges logan †K cov nq a wfwËK jM|

· k�b¨ ev FYvÍK msL¨vi jMvwi`g bvB|   


( m�P‡Ki †¶‡Î m�Îvewj

· a( = 1 

· a–n =  eq \f(1,an) 
· am ( an = am + n
·  eq \f(am,an)  = am – n   [†hLv‡b, m > n]
·  eq \b(\f(a,b))m  =  eq \f(am,bm) 
· (ab)m =  ambm 
· am = an n‡j m = n n‡e|
· (a)m = (b)m n‡j a = b  n‡e|

· (am)n = amn
· ap.aq ........... an = ap+q+.......... + n
· log​aN = x n‡j ax = N n‡e|

· logaMr = rlogaM [M abvÍK Ges r ev¯�e msL¨v]

· logbM =  eq \f(logaM,logab)  [a, b, M cÖ‡Z¨‡K abvÍK msL¨v]

· logaM = logbM ( logab 

· logab ( logba = 1

· loga1 = 0

· logaa = 1

· loga(ax) = x  

· loga(M ( N) = logaM + logaN

· loga(M1.M2.M3 ..... Mn) = logaM1 + logaM2 + ..... + logaMn
· loga  eq \f(M,N)  = logaM – logaN 

· logaxn = nlogax




4. Drcv`K





5. mij mnmgxKiY





6. wewea
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