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[image: image5.wmf]
eq \o((((,cÖkœ(1) y = 5 + 2 eq \r(6)  Ges x2 +  eq \f(1,x2)  =  eq \f(82,9) .
[XvKv †evW©-2019 ( cÖkœ bs 2]  
K.
Drcv`‡K we‡k­lY Ki : m3 ( 3m2 + 3m ( 2.
2
L.
y4 +  eq \f(1,y4)  Gi gvb wbY©q Ki|
4
M.
cÖgvY Ki †h, 27 eq \b(x3 ( \f(1,x3))  = 728.
4
1 bs cÖ‡kœi mgvavb
eq \o((,K)
m3 ( 3m2 + 3m ( 2


= m3 ( 3.m2.1 + 3m.12 ( 13 ( 1


= (m ( 1)3 ( 13

= (m ( 1 ( 1) {(m ( 1)2 + (m ( 1).1 + 12}


= (m ( 2){m2 ( 2m + 1 + m ( 1 + 1}


= (m ( 2)(m2 ( m + 1) (Ans.)
eq \o((,L)
†`Iqv Av‡Q, y = 5 + 2 eq \r(6)


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



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



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



=  eq \f(5 ( 2\r(6),25 ( 24) 



= 5 (  eq 2\r(6)

( y +  eq \f(1,y) = 5 + 2 eq \r(6) + 5 ( 2 eq \r(6) = 10


GLb, y4 +  eq \f(1,y4) = (y2)2 +  eq \b(\f(1,y2))2



=  eq \b(y2 + \f(1,y2))2 ( 2.y2. eq \f(1,y2)



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




= {(10)2 ( 2}2 ( 2




= (100 ( 2)2 ( 2




= (98)2 ( 2




= 9604 ( 2 



= 9602 (Ans.)

eq \o((,M)
†`Iqv Av‡Q,

x2 +  eq \f(1,x2) =  eq \f(82,9)

ev,  eq \b(x ( \f(1,x))2 + 2.x. eq \f(1,x) =  eq \f(82,9)

ev,  eq \b(x ( \f(1,x))2 =  eq \f(82,9) ( 2



=  eq \f(82 ( 18,9) =  eq \f(64,9)

( x (  eq \f(1,x) =  eq \f(8,3)

GLb, 27 eq \b(x3 ( \f(1,x3)) = 27 eq \b\bc\{(\b(x ( \f(1,x))3 + 3.x.\f(1,x) \b(x ( \f(1,x)))


= 27  eq \b\bc\{(\b(\f(8,3))3 + 3\b(\f(8,3)))


= 27 eq \b(\f(512,27) + 8)


= 27 (  eq \f((512 + 216),27) 


= 728


( 27 eq \b(x3 ( \f(1,x3)) = 728 (cÖgvwYZ)
eq \o((((,cÖkœ(2) x =  eq \r(2) + 1 Ges y2 +  eq \f(1,y2)  = 14, y > 0.  
(mgwš^Z Aa¨vq 2 I 3


[w`bvRcyi †evW©-2019 ( cÖkœ bs 2]  
K.
ƒ(z) =  eq \f(1,z2)  (  eq \f(1,z)  ( 12 n‡j ƒ eq \b(( \f(1,2))  wbY©q Ki|
2
L.
†`LvI †h,  eq \b(1 ( \f(1,x10)) x5 = 82.
4
M.
DÏxc‡Ki Z_¨ n‡Z  eq \b(1 ( \f(1,y))  eq \b(y3 + \f(1,y3))  Gi gvb wbY©q Ki| 
4
2 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,

f(z) =  eq \f(1,z2) (  eq \f(1,z) ( 12


( f eq \b(( \f(1,2)) =  eq \f(1,\b(( \f(1,2))2) (  eq \f(1,( \f(1,2)) ( 12



=  eq \f(1,\f(1,4)) (  eq \f(1,( \f(1,2)) ( 12



= 4 + 2 ( 12



= ( 6


( f eq \b(( \f(1,2)) = ( 6 (Ans.)

eq \o((,L)
†`Iqv Av‡Q,

x =  eq \r(2) + 1


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


=  eq \f(\r(2) ( 1,\b(\r(2) + 1)\b(\r(2) ( 1)) [ni I je‡K  eq \b(\r(2) ( 1) Øviv ¸Y K‡i]


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


=  eq \f(\r(2) ( 1,2 ( 1)


=  eq \r(2) ( 1


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

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


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


=  eq \b(2\r(2))3 ( 3.2 eq \r(2)


= 8.2 eq \r(2) ( 6 eq \r(2)


= 16 eq \r(2) ( 6 eq \r(2)


= 10 eq \r(2)

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

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



= 2 eq \r(2) ( 2 



= 4 eq \r(2)

GLb,  eq \b(x3 + \f(1,x3))

 eq \b(x2 ( \f(1,x2)) = 10 eq \r(2) ( 4 eq \r(2)

ev,
x5 ( x +  eq \f(1,x) (  eq \f(1,x5) = 80


ev,
x5 (  eq \f(1,x5) (  eq \b(x ( \f(1,x)) = 80


ev,
x5 (  eq \f(1,x5) ( 2 = 80  eq \b\bc\[(( x ( \f(1,x) = 2)

ev,
x5 (  eq \f(1,x5) = 80 + 2


ev,
x5 (  eq \f(1,x5) = 82


ev,
x5 eq \b(1 ( \f(1,x10)) = 82


(
 eq \b(1 ( \f(1,x10))x5 = 82 (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q, y2 +  eq \f(1,y2) = 14


ev,
 eq \b(y + \f(1,y))2 ( 2.y. eq \f(1,y) = 14


ev,
 eq \b(y + \f(1,y))2 ( 2 = 14


ev,
 eq \b(y + \f(1,y))2 = 14 + 2


ev,
 eq \b(y + \f(1,y))2 = 16


ev,
y +  eq \f(1,y) =  eq \r(16)

(
y +  eq \f(1,y) = 4  [( y > 0]


Avevi, y2 +  eq \f(1,y2) = 14


ev,
 eq \b(y ( \f(1,y))2 + 2.y. eq \f(1,y) = 14


ev,
 eq \b(y ( \f(1,y))2 + 2 = 14


ev,
 eq \b(y ( \f(1,y))2 = 14 ( 2


ev,
 eq \b(y ( \f(1,y))2 = 12


ev,
y (  eq \f(1,y) =  eq \r(12)

(
y (  eq \f(1,y) = 2 eq \r(3) [( y > 0]


GLb, y +  eq \f(1,y) = 4



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


2y = 4 + 2 eq \r(3)  [†hvM K‡i]

ev,
2y = 2 eq \b(2 + \r(3))

ev,
y = 2 +  eq \r(3)

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


=  eq \b(1 ( \f(1,2 + \r(3)))  eq \b\bc\{(\b(y + \f(1,y))3 ( 3.y.\f(1,y) \b(y + \f(1,y)))


=  eq \b\bc\{(1 ( \f(2 ( \r(3),\b(2 + \r(3))\b(2 ( \r(3)))) {(4)3 ( 3.4}



=  eq \b(1 ( \f(2 ( \r(3),4 ( 3)) (64 ( 12)



= {1 ( (2 (  eq \r(3))} ( 52



= (1 ( 2 +  eq \r(3)) ( 52



=  eq \b(\r(3) ( 1) ( 52



= 52 eq \b(\r(3) ( 1) (Ans.)

eq \o((((,cÖkœ(3) b +  eq \f(1,b)  = 5, p4 = 119 (  eq \f(1,p4) 
[PÆMÖvg †evW©-2019 ( cÖkœ bs 1]  
K.
m4 ( 7m2 + 1 †K Drcv`‡K we‡k­lY Ki|
2
L.
cÖgvY Ki †h,  eq \f(b8 ( 1,b4)  = 115 eq \r(21) 
4
M.
cÖgvY Ki †h, p6 ( 1 ( 36p3 = 0
4
3 bs cÖ‡kœi mgvavb
eq \o((,K)  m4 ( 7m2 + 1


= m4 + 1 ( 7m2

= (m2)2 + (1)2 ( 7m2

= (m2 + 1)2 ( 2m2 ( 7m2   [( a2 + b2 = (a + b)2 ( 2ab]


= (m2 + 1)2 ( 9m2

= (m2 + 1)2 ( (3m)2

= (m2 + 3m + 1) (m2 ( 3m + 1) (Ans.)
eq \o((,L) 
†`Iqv Av‡Q, b +  eq \f(1,b)  = 5



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


ev,
b2 +  eq \f(1,b2)  + 2 . b .  eq \f(1,b)  = 25


(
b2 +  eq \f(1,b2) = 23 ... ... (i)


Avevi,
eq \b(b – \f(1,b))2 = eq \b(b + \f(1,b))2 – 4.b.eq \f(1,b)



= 52 – 4




= 21



(
b – eq \f(1,b) 
= eq \r(21) ... ... (ii)
 



GLb,
eq \f(b8 – 1,b4) = eq \f(b8,b4) – eq \f(1,b4) = b4 – eq \f(1,b4)




= (b2)2 – eq \b(\f(1,b2))2 = eq \b(b2 + \f(1,b2))

eq \b(b2 – \f(1,b2)) 





= 23 ( eq \b(b + \f(1,b))

eq \b(b – \f(1,b))




= 23 ( 5 ( eq \r(21)




= 115eq \r(21) (cÖgvwYZ) 


eq \o((,M)
 †`Iqv Av‡Q, p4 = 119 (  eq \f(1,p4) 

ev,
p4 +  eq \f(1,p4)  = 119


ev,
(p2)2 +  eq \b(\f(1,p2))2  = 119

ev,
 eq \b(p2 + \f(1,p2))2  ( 2 . p2 .  eq \f(1,p2)  = 119

ev,
 eq \b(p2 + \f(1,p2))2  = 121

ev,
p2 +  eq \f(1,p2)  = 11


ev,
 eq \b(p ( \f(1,p))2  + 2 . p .  eq \f(1,p)  = 11


ev,
 eq \b(p ( \f(1,p))2 = 9


ev,
p (  eq \f(1,p)  = 3


ev,
 eq \b(p ( \f(1,p))3  = (3)3  [Nb K‡i]

ev,
p3 (  eq \f(1,p3)  ( 3.p. eq \f(1,p)   eq \b(p ( \f(1,p))  = 27


ev,
p3 (  eq \f(1,p3)  ( 3  ( 3 = 27


ev,
p3 (  eq \f(1,p3)  = 36

ev,
p6 ( 1 = 36p3

ev,
p6 ( 1 ( 36p3 = 0 (cÖgvwYZ)
eq \o((((,cÖkœ(4) p = 3 + 2 eq \r(2).
(mgwš^Z Aa¨vq 2 I 3

[wm‡jU †evW©-2019 ( cÖkœ bs 1]  
K.
ƒ(x) = x2 ( 5x + 2k n‡j k Gi †Kvb gv‡bi Rb¨ ƒ(2) = 0 n‡e? 
2
L.
p4 (  eq \f(1,p4)  Gi gvb wbY©q Ki|
4
M.
cÖgvY Ki †h, p eq \r(p)  +  eq \f(1,p\r(p))  = 10 eq \r(2).
4
4 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, f(x) = x2 – 5x + 2k


(
f(2) = 22 – 5.2 + 2k 
= 4 – 10 + 2k = 2k – 6


cÖkœg‡Z, 2k – 6 = 0


ev,
2k = 6



ev,
k = eq \f(6,2)

(
k = 3 (Ans.)

eq \o((,L)
†`Iqv Av‡Q, p = 3 + 2eq \r(2)

ev,
p2 = (3 + 2eq \r(2))2



= 9 + 12eq \r(2) + 8




= 17 + 12eq \r(2)

(
 eq \f(1,p2)  =  eq \f(1,17 + 12) 
 



=  eq \f(1.(17 ( 12),(17 + 12 eq \r(2)) (17 ( 12 eq \r(2))) 




=  eq \f(17 ( 12,(17)2 ( (12 eq \r(2))2) 
 





=  eq \f(17 ( 12,289 ( 288) 
 




= 17 ( 12 eq \r(2)

(
p2 +  eq \f(1,p2)  = 17 + 12 eq \r(2) + 17 ( 12 eq \r(2) = 34


Ges p2 (  eq \f(1,p2)  = 17 + 12 eq \r(2) ( 17 + 12 eq \r(2) = 24 eq \r(2) 


GLb, p4 (  eq \f(1,p4)   = (p2)2 (  eq \b(\f(1,p2))2  



=  eq \b(p2 + \f(1,p2)) 

 eq \b(p2 ( \f(1,p2)) 


= 34 ( 24 eq \r(2)


= 816 eq \r(2) (Ans.)
eq \o((,M)
†`Iqv Av‡Q, p = 3 + 2 eq \r(2)

ev,
p = 2 + 2 eq \r(2) + 1


ev,
p = ( eq \r(2))2 + 2. eq \r(2).1 + 12


ev,
p = ( eq \r(2) + 1)2

(
 eq \r(p) =  eq \r(2) + 1


Avevi,  eq \f(1,\r(p))  =  eq \f(1, + 1) 
 



=  eq \f(1.( ( 1),( eq \r(2) + 1) ( eq \r(2) ( 1)) 
 =  eq \f( ( 1,( eq \r(2))2 ( 12) 
 




=  eq \f( ( 1,2 ( 1) 
 =  eq \r(2) ( 1


(
 eq \r(p) +  eq \f(1,\r(p))  =  eq \r(2) + 1 +  eq \r(2) ( 1 = 2 eq \r(2)

GLb, ( eq \r(p))3 +  eq \b(\f(1,\r(p)))3  =  eq \b(\r(p) + \f(1,\r(p)))3 ( 3.  eq \r(p). eq \f(1,\r(p))  eq \b(\r(p) + \f(1,\r(p)))



= (2 eq \r(2))3 ( 3.2 eq \r(2) 




= 16 eq \r(2) ( 6 eq \r(2) 




= 10 eq \r(2)

ev, ( eq \r(p))3 +  eq \b(\f(1,\r(p)))3  = 10 eq \r(2) 


(
peq \r(p) + eq \f(1,p\r(p)) = 10eq \r(2) (cÖgvwYZ) 
eq \o((((,cÖkœ(5) (i) y2 ( 2 eq \r(30)  = 11, hLb y > 0.


(ii) p =  eq \r(3) +  eq \r(2).
[h‡kvi †evW©-2019 ( cÖkœ bs 1]  
K.
x3 + 9y3 + (x + y)3 †K Drcv`‡K we‡k­lY Ki|
2
L.
(i) bs Gi mvnv‡h¨  eq \f(y8 ( 1,y4)  Gi gvb wbY©q Ki|
4
M.
p3  +   eq \f(1,p3)  = 18 eq \r(3) n‡j (ii) bs m¤úK©wU cÖgvY Ki|
4
5 bs cÖ‡kœi mgvavb
eq \o((,K)
x3 + 9y3 + (x + y)3

= x3 + 8y3 + (x + y)3 + y3

= {x3 + (2y)3} + {(x + y)3 + y3}


= (x + 2y) {x2 – x.2y + (2y)2}+ (x + y + y)

{(x + y)2 – (x + y).y + y2}


= (x + 2y)(x2 – 2xy + 4y2) + (x + 2y)(x2 + 2xy + y2 – xy – y2 + y2)

= (x + 2y)(x2 – 2xy + 4y2) + (x + 2y)(x2 + xy + y2)


= (x + 2y)(x2 – 2xy + 4y2 + x2 + xy + y2)


= (x + 2y)(2x2 – xy + 5y2)
eq \o((,L)
†`Iqv Av‡Q, y2 ( 2 eq \r(30) = 11


ev, y2 = 11 + 2eq \r(30)


= 6 + 2eq \r(30) + 5



= (eq \r(6))2 + 2.eq \r(6).eq \r(5) + (eq \r(5))2


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



= eq \f( – eq \r(5),6 – 5)



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

GLb, y2 + eq \f(1,y2) = eq \b(y + \f(1,y))2 – 2. y. eq \f(1,y)


= (2eq \r(6))2 – 2



= 22

(
y – eq \f(1,y) = eq \r(6) + eq \r(5) ( eq \r(6) + eq \r(5) =2eq \r(5)
(
y2 – eq \f(1,y2) = eq \b(y + \f(1,y))

eq \b(y – \f(1,y))



= 2eq \r(6) . 2eq \r(5)



= 4eq \r(30)
(
eq \f(y8 – 1,y4) = y4 – eq \f(1,y4)



= eq \b(y2 + \f(1,y2))

eq \b(y2 – \f(1,y2))



= 22.4eq \r(30)



= 88eq \r(30) (Ans.)


eq \o((,M)
†`Iqv Av‡Q,


p3 + eq \f(1,p3) = 18eq \r(3)

ev,  eq \f(p6 + 1,p3) = 18 eq \r(3)

ev,  p6 + 1 = 18eq \r(3)p3

ev,  p6 – 18eq \r(3)p3 + 1 = 0


ev,  (p3)2 – 2. p3. 9eq \r(3) + eq \b(9\r(3))2 – eq \b(9\r(3))2 + 1 = 0


ev,  eq \b(p3 – 9\r(3))2 = 243 – 1


ev,  eq \b(p3 – 9\r(3))2 = 121 ( 2

ev,  p3 – 9eq \r(3) = 11eq \r(2)
[eM©g~j K‡i]

ev,  p3 = 9eq \r(3) + 11eq \r(2)




= 3eq \r(3) + 9eq \r(2) + 6eq \r(3) + 2eq \r(2)




= (eq \r(3))3 + 3(eq \r(3))2 . eq \r(2) + 3. eq \r(3)(eq \r(2))2 + (eq \r(2))3




= eq \b(\r(3) + \r(2))3

( p = eq \r(3) + eq \r(2) (cÖgvwYZ)
eq \o((((,cÖkœ(6) (p2 + q2)2 =  eq \r(3,125) , (p2 ( q2)2 =  eq \r(3,64)  Ges x2 = 9 + 4 eq \r(5).


[ewikvj †evW©-2019 ( cÖkœ bs 1]  
K.
x2 ( 2 eq \b(a + \f(1,a)) x + 4 †K Drcv`‡K we‡k­lY Ki|
2
L.
cÖgvY Ki †h, 16(p4 + q4)p2q2 = 18 
4
M.
x5 +  eq \f(1,x5)  Gi gvb wbY©q Ki|
4
6 bs cÖ‡kœi mgvavb
eq \o((,K)  x2 ( 2  eq \b(a + \f(1,a)) x + 4


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


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


= (x ( 2a) eq \b(x ( \f(2,a))  (Ans.)
eq \o((,L) 
†`Iqv Av‡Q, (p2 + q2)2 =  eq \r(3,125) 

ev,
(p2 + q2)2 = 5


ev,
p2 + q2 =  eq \r(5)

Ges (p2 ( q2)2 =  eq \r(3,64) 

ev,
(p2 ( q2)2 = 4


(
p2 ( q2 =  eq \r(4) 

(
p2 ( q2 = 2


L.H.S = 16(p4 + q4)p2q2

= 16{(p2)2 + (q2)2}p2q2

= 16 2 + q2,2))2  eq \b\bc\{(\f((p2 + q2)2 + (p2 ( q2)2,2)) 

 eq \b\bc\{((  eq \b(\f(p2 ( q2,2))2 ) 


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

 eq \b\bc\{( eq \b(\f(,2))2 
(  eq \b(\f(2,2))2 ) 


= 16 eq \b(\f(5 + 4,2))   eq \b(\f(5,4) ( \f(4,4)) 

= 16 (  eq \f(9,2) (  eq \b(\f(5 ( 4,4)) 

= 16 (  eq \f(9,2)  (  eq \f(1,4) 

= 18


= R.H.S (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, x2 = 9 + 4 eq \r(5)



= 5 + 4 eq \r(5) + 4




= ( eq \r(5))2 + 2. eq \r(5).2 + (2)2



= ( eq \r(5) + 2)2

(  
x =  eq \r(5) + 2


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




=  eq \f( ( 2,( eq \r(5) + 2) ( eq \r(5) ( 2)) 
 [ni I je‡K ( eq \r(5) ( 2) Øviv ¸Y K‡i]



=  eq \f( ( 2,5 ( 4) 




=  eq \r(5) ( 2


(
 eq \f(1,x)  =  eq \r(5) ( 2


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




= 2 eq \r(5)

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



= (2 eq \r(5))2 ( 2




= 20 ( 2




= 18


(
x2 +  eq \f(1,x2)  = 18 ... ... ... ... (i)


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



= (2 eq \r(5))3 ( 3.2 eq \r(5)



= 8.5 eq \r(5) ( 6 eq \r(5)



= 40 eq \r(5) ( 6 eq \r(5)



= 34 eq \r(5)

(
x3 +  eq \f(1,x3)  = 34 eq \r(5) ... ... ... ... (ii)


(i) I (ii) bs ¸Y K‡i cvB,

 eq \b(x2 + \f(1,x2))   eq \b(x3 + \f(1,x3))  = 18 ( 34 eq \r(5)

ev,
x5 +  eq \f(1,x)  + x +  eq \f(1,x5)  = 612 eq \r(5)

ev,
x5 +  eq \f(1,x5)  + x +  eq \f(1,x)  = 612 eq \r(5)

ev,
x5 +  eq \f(1,x5)  + 2 eq \r(5) = 612 eq \r(5);    eq \b\bc\[(( x +  \f(1,x) = 2)


ev,
x5 +  eq \f(1,x5)  = 612 eq \r(5) ( 2 eq \r(5)

ev,
x5 +  eq \f(1,x5)  = 610 eq \r(5)

(
x5 +  eq \f(1,x5)  = 610 eq \r(5) (Ans.)

eq \o((((,cÖkœ(7) x2 − 3 = 2 eq \r(2) 
[XvKv †evW©-2017 ( cÖkœ bs 2]  
K.
x Gi gvb wbY©q Ki| 
2
L.
x4 +  eq \f(1,x4) Gi gvb wbY©q Ki| 
4
M.
cÖgvY Ki †h, x5 +  eq \f(1,x5) = 58 eq \r(2)
4
7 bs cÖ‡kœi mgvavb
eq \o((,K)  †`Iqv Av‡Q, x2 − 3 = 2 eq \r(2)

ev,   x2 = 3 + 2 eq \r(2)

ev,   x2 = 2 + 2 eq \r(2) + 1


ev,   x2 = ( eq \r(2))2 + 2. eq \r(2).1 + (1)2 


ev,   x2 = ( eq \r(2) + 1)2 


(    x =  eq \r(2) + 1 (Ans.)
eq \o((,L) 
ÔKÕ †_‡K cvB,

x =  eq \r(2) + 1  

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



=  eq \f(1 ( (\r(2) − 1),(\r(2))2 − (1)2)  [je I ni †K ( eq \r(2) − 1) Øviv ¸Y K‡i]


=  eq \f(\r(2) − 1,2 − 1) 


=  eq \r(2) − 1


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

cÖ`Ë ivwk = 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\bc\{(\b(x + \f(1,x))2 − 2. x. \f(1,x))2 − 2



=  eq \b\bc\{((2\r(2))2  − 2)2 − 2  


= (8 − 2)2 − 2 


= (6)2 − 2



= 36 − 2 


= 34 (Ans.)

eq \o((,M) 
ÔLÕ †_‡K cvB, 

x +  eq \f(1,x) = 2 eq \r(2)  Ges x4 +  eq \f(1,x4) = 34


(  eq \b(x + \f(1,x))  eq \b(x4 + \f(1,x4)) = 2 eq \r(2) ( 34


ev, x5 + x3 +  eq \f(1,x3) +  eq \f(1,x5) = 68 eq \r(2)

ev, x5 +  eq \f(1,x5) = 68 eq \r(2) −  eq \b(x3 + \f(1,x3))


= 68 eq \r(2) −  eq \b\bc\{(\b(x + \f(1,x))3 − 3. x. \f(1,x) \b(x + \f(1,x)))


= 68 eq \r(2) −  eq \b\bc\{((2\r(2))3 − 3. 2\r(2))


= 68 eq \r(2) − (16 eq \r(2) − 6 eq \r(2))



= 68 eq \r(2) − 10 eq \r(2) 


= 58 eq \r(2)

( x5 +  eq \f(1,x5) = 58 eq \r(2) (cÖgvwYZ)
eq \o((((,cÖkœ(8) †Kv‡bv msL¨v I H msL¨vi ¸YvÍK wecixZ msL¨vi mgwó 2 eq \r(3)|

[ivRkvnx †evW©-2017 ( cÖkœ bs 1]  
K.
msL¨vwU‡K a Pj‡K cÖKvk K‡i Dc‡ii Z_¨‡K GKwU mgxKi‡Yi gva¨‡g cÖKvk Ki|
2
L.
a3 +  eq \f(1,a3) Gi gvb wbY©q Ki|
4
M.
cÖgvY Ki †h, a =  eq \r(3) +  eq \r(2)
4
8 bs cÖ‡kœi mgvavb
eq \o((,K)  
awi, msL¨vwU = a


(  msL¨vwUi ¸YvÍK wecixZ msL¨v = eq \f(1,a)

cÖkœvbymv‡i, a + eq \f(1,a) = 2 eq \r(3) (Ans.)

eq \o((,L) 
ÔKÕ †_‡K cvB,


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

cÖ`Ë ivwk = a3 + eq \f(1,a3)



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



= (2 eq \r(3))3 – 3. 2eq \r(3) 
[gvb ewm‡q]



= 24eq \r(3) – 6eq \r(3)



= 18eq \r(3) (Ans.) 

eq \o((,M) 
ÔKÕ n‡Z cvB,


a + eq \f(1,a) = 2eq \r(3) ... ... (i)

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

ev,
(2eq \r(3))2 – 4 = eq \b(a – \f(1,a))2





ev,
8 = eq \b(a – \f(1,a))2

(
a – eq \f(1,a) = 2eq \r(2) ... ... (ii)


(i) I (ii) †hvM K‡i cvB, 


2a = 2eq \r(3) + 2eq \r(2) = 2(eq \r(3) + eq \r(2)) 


(
a = eq \r(3) + eq \r(2) (cÖgvwYZ)  
eq \o((((,cÖkœ(9) b2 –  2eq \r(6)b + 1 = 0
[Kzwgj­v †evW©-2017 ( cÖkœ bs 1]  

K.
†`LvI †h, b +  eq \f(1,b) = 2eq \r(6). 
2
L.
 eq \f(1,b3) (b6 – 1) Gi gvb wbY©q Ki| 
4
M.
cÖgvY Ki †h, b5 +  eq \f(1,b5) = 922eq \r(6). 
4
9 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,  b2 ( 2eq \r(6)b + 1 = 0


ev,
b2 + 1 = 2eq \r(6)b


ev,
eq \f(b2,b) + eq \f(1,b) = 2eq \r(6)

(
b + eq \f(1,b) = 2eq \r(6)  (†`Lv‡bv n‡jv)
eq \o((,L)
ÔKÕ n‡Z cvB,


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

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


= (2eq \r(6))2 ( 4 


= 4.6 ( 4 


= 24 ( 4


= 20


( b ( eq \f(1,b) = eq \r(20) = eq \r(4 ( 5) = 2eq \r(5)

cÖ`Ë ivwk
= eq \f(1,b3) eq \b(b6 ( 1) 


= eq \f(b6,b3) ( eq \f(1,b3)


= b3 ( eq \f(1,b3) 


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

eq \b(b ( )



= (2eq \r(5))3 + 3.2eq \r(5) 


= 8.5eq \r(5) + 6eq \r(5)


= 40eq \r(5) + 6eq \r(5) 


= 46eq \r(5) (Ans.)
eq \o((,M)
ÔKÕ n‡Z cvB, 
b + eq \f(1,b) = 2eq \r(6)

ev,
eq \b(b + \f(1,b))2 = (2eq \r(6))2 [eM© K‡i]

ev,
b2 + 2b.eq \f(1,b) + eq \f(1,b2) = 4.6


ev,
b2 + eq \f(1,b2) = 24 ( 2


(
b2 + eq \f(1,b2) = 22


Avevi, b + eq \f(1,b) = 2eq \r(6)

ev,
eq \b(b + \f(1,b))3 = (2eq \r(6))3  [Nb K‡i]

ev,
b3 + eq \f(1,b3) + 3b.eq \f(1,b)

eq \b(b + \f(1,b)) = 8.6eq \r(6)

ev,
b3 + eq \f(1,b3) + 3.2eq \r(6) = 48eq \r(6)

ev,
b3 + eq \f(1,b3) = 48eq \r(6) ( 6eq \r(6)

(
b3 + eq \f(1,b3) = 42eq \r(6)

GLb, 2)eq \b(b2 + )

eq \b(b3 + \f(1,b3))
 = 22 ( 42eq \r(6)

ev,
b5 + eq \f(1,b) + b + eq \f(1,b5) = 924eq \r(6)

ev,
b5 + eq \f(1,b5) + b + eq \f(1,b) = 924eq \r(6)

ev,
b5 + eq \f(1,b5) + 2eq \r(6) = 924eq \r(6)

ev,
b5 + eq \f(1,b5) = 924eq \r(6) ( 2eq \r(6)

(
b5 + eq \f(1,b5) = 922eq \r(6) (cÖgvwYZ)
eq \o((((,cÖkœ(10) x2 = 5 + 2eq \r(6), a + b + c = m, 
[PÆMÖvg †evW©-2017 ( cÖkœ bs 2]  
a2 + b2 + c2 = n Ges a3 + b3 = p3 
K.
x Gi gvb wbY©q Ki| 
2
L.
cÖgvY Ki †h,  eq \f(x8 + 1,x4) = 98
4
M.
hw` c = 0 nq, Z‡e †`LvI †h, m3 + 2p3 = 3 mn. 
4
10 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


x2
= 5 + 2eq \r(6)



= 3 + eq 2\r(3.2) + 2




= eq \b(\r(3))2 + eq 2\r(3).eq \r(2) + eq \b(\r(2))2



= eq \b(\r(3) + \r(2))2 


( x = eq \r(3) + \r(2)  (Ans.)
 

eq \o((,L)
ÔKÕ †_‡K cvB,


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

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

= eq \f(1 ( \b(\r(3) − \r(2)), \b(\r(3))2– \b(\r(2))2) 

= eq \f(\r(3) – \r(2),3 – 2) 

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

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

evgc¶
= eq \f(x8 + 1,x4) 



= eq x4 + \f(1,x4)( 




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



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



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



= eq \b\bc\{(\b(2\r(3))2 – 2)2 – 2 



= (12 – 2)2 – 2




= 100 – 2 



= 98 



= Wvbc¶

( eq \f(x8 + 1,x4) = 98 (cÖgvwYZ)


eq \o((,M)
 †`Iqv Av‡Q,


   a + b + c  = m



a2 + b2 + c2 = n




a3 + b3 = p3



Ges c = 0

(
a + b = m Ges a2 + b2 = n


evgc¶
= m3 + 2p3


= (a + b)3 + 2(a3 + b3)



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


= 3 (a3 + a2b + ab2 + b3)



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



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



= 3mn 
[( a + b = m Ges a2 + b2 = n]



= Wvbc¶

( m3 + 2p3 = 3mn (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(11) x2 +  eq \f(1,x2) = 10. 
[wm‡jU †evW©-2017 ( cÖkœ bs 2]  
K.
x +  eq \f(1,x) Gi gvb wbY©q Ki| 
2
L.
cÖgvY Ki †h,  eq \f(x8 – 1,x4) = 40eq \r(6)
4
M.
x5 –  eq \f(1,x5) Gi gvb wbY©q Ki| 
4
11 bs cÖ‡kœi mgvavb
eq \o((,K)  †`Iqv Av‡Q,

x2 +  eq \f(1,x2) = 10


ev,  eq \b(x + \f(1,x))2 − 2. x.  eq \f(1,x) = 10 

ev,  eq \b(x + \f(1,x))2 – 2 = 10


ev,  eq \b(x + \f(1,x))2 = 12 

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


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

eq \o((,L)
†`Iqv Av‡Q,

x2 +  eq \f(1,x2) = 10


ev,  eq \b(x − \f(1,x))2 + 2. x .  eq \f(1,x) = 10 
ev,  eq \b(x − \f(1,x))2 + 2 = 10


ev,  eq \b(x − \f(1,x))2 = 8


ev,  eq \b(x − \f(1,x))2 = (2 eq \r(2))2 


( x −  eq \f(1,x) = 2 eq \r(2)

evgc¶ =  eq \f(x8 − 1,x4) 


= x4 −  eq \f(1,x4) 


= (x2)2 −  eq \b(\f(1,x2))2


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


= 10 (  eq \b(x + \f(1,x))  eq \b(x − \f(1,x))


= 10 ( 2 eq \r(3) ( 2 eq \r(2) [ÔKÕ n‡Z gvb ewm‡q]


= 40 eq \r(6) 


= Wvbc¶ 

(  eq \f(x8 ( 1,x4) = 40 eq \r(6) (cÖgvwYZ)
eq \o((,M) 
GLv‡b,

 eq \b(x2 + \f(1,x2))  eq \b(x3 − \f(1,x3)) = x5 + x −  eq \f(1,x) −  eq \f(1,x5)


=  eq \b(x5 − \f(1,x5)) +  eq \b(x − \f(1,x))

( x5 −  eq \f(1,x5) =  eq \b(x2 + \f(1,x2))  eq \b(x3 − \f(1,x3)) −  eq \b(x − \f(1,x)) ... ... .... (i)


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


= (2 eq \r(2))3 + 3.2 eq \r(2)  [L n‡Z gvb ewm‡q]


= 16 eq \r(2) + 6 eq \r(2) = 22 eq \r(2)

(i) bs mgxKi‡Y  eq \b(x2 + \f(1,x2)),  eq \b(x3 − \f(1,x3)) I  eq \b(x − \f(1,x)) Gi gvb¸‡jv ewm‡q cvB,

x5 −  eq \f(1,x5) = 10 ( 22 eq \r(2) − 2 eq \r(2) = 220 eq \r(2) − 2 eq \r(2) = 218 eq \r(2) (Ans.)
eq \o((((,cÖkœ(12) x2 – 2x + 1 = 0 
[h‡kvi †evW©-2017 ( cÖkœ bs 2]  
K.
Drcv`‡K we‡k­lY Ki: a4 + a2 + 1. 
2
L.
cÖgvY Ki †h, x2 +  eq \f(1,x2) = x4 + x–4
4
M.
x5 –  eq \f(1,x5) Gi gvb wbY©q Ki| 
4
12 bs cÖ‡kœi mgvavb
eq \o((,K)
a4 + a2 + 1 


= (a2)2 + 2 .a2.1 + (1)2 ( a2 

= (a2 + 1)2 ( a2 


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

= (a2 + a + 1) (a2 ( a + 1) (Ans.)
eq \o((,L)
†`Iqv Av‡Q, 

     x2 ( 2x + 1 = 0 

ev, 
(x)2 ( 2 . x . 1 + (1)2 = 0 


ev, 
(x( 1)2 = 0  ev, x( 1 = 0 


(
x = 1 


evgc¶ = x2 + eq \f(1,x2)  = (1)2 + eq \f(1, (1)2)  = 1 + 1 = 2


Wvbc¶ = x4 + x(4 

= x4 + eq \f(1,x4)  

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

= 1 + 1  

= 2


(
 x2 +  eq \f(1,x2) = x4 + x(4 (cÖgvwYZ)
eq \o((,M)
x5 ( eq \f(1,x5)  = (1)5 ( eq \f(1, (1)5)  [gvb ewm‡q]

= 1 ( 1  

= 0 (Ans.)
eq \o((((,cÖkœ(13) p2 = 5 + 2eq \r(6), a3 + a–3 = 18eq \r(3) Ges a, p > 0
  
[ewikvj †evW©-2017 ( cÖkœ bs 1]  
K.
p –  eq \f(1,p) Gi gvb wbY©q Ki| 
2
L.
†`LvI †h, a = eq \r(3) + eq \r(2), hLb a3 – a–3 > 0. 
4
M.
cÖgvY Ki †h,  eq \f(p10 + 1,p5) = 178eq \r(3).
4
13 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, 

p2 = 5 + 2eq \r(6)  

= 3 + 2 eq \r(3 . 2) + 2 


= eq \b(\r(3))2 + 2 eq \r(3) . eq \r(2) + eq \b(\r(2))2 

= eq \b(\r (3) + \r(2))2 


p = eq \r(3) + eq \r(2)
(
eq \f(1,p) = eq \f(1, \r(3) + \r(2))  


= eq \f(\r(3) ( \r(2), \b(\r(3) + \r(2)) \b(\r(3) – \r(2)))


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


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


= eq \f(\r(3) ( \r(2), 1) 


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

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



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

( p (eq \f(1,p)  = 2eq \r(2) (Ans.) 

eq \o((,L)
m„Rbkxj 5(M) bs mgvavb `ªóe¨| 
eq \o((,M)
ÔKÕ †_‡K cvB, 

p = eq \r(3) + eq \r(2) Ges eq \f(1,p) = eq \r(3) ( eq \r(2)

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

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


ev, eq \b(p + \f(1,p))2 = (2eq \r(3))2  [eM© K‡i]

ev,  p2 + eq \f(1,p2) + 2. p . eq \f(1,p) = 12 


ev,  p2 + eq \f(1,p2) + 2 = 12 


ev,  p2 + eq \f(1,p2) = 12 ( 2 


(   p2 + eq \f(1,p2) = 10............... (i) 


Avevi, p + eq \f(1,p) = 2eq \r(3) 


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


ev,  p3 + eq \f(1,p3) + 3.p.eq \f(1,p) 

eq \b(p + \f(1,p)) = 24eq \r(3)

ev,  p3 + eq \f(1,p3) + 3  2eq \r(3) = 24eq \r(3) 


ev,  p3 + eq \f(1,p3) + 6eq \r(3) = 24eq \r(3) 


ev,  p3 + eq \f(1,p3) = 24eq \r(3) ( 6eq \r(3) 


(  p3 + eq \f(1,p3) = 18eq \r(3)...............(ii)


(i) I  (ii) ¸Y K‡i cvB, 

eq \b(p2 + \f(1,p2)) eq \b(p3 + \f(1,p3)) = 180 eq \r(3) 


ev, p5 + eq \f(1,p5) + p + eq \f(1,p) = 180eq \r(3) 

ev, p5 + eq \f(1,p5) + 2eq \r(3) = 180eq \r(3)

ev, p5 + eq \f(1,p5) = 180eq \r(3) ( 2eq \r(3)  

ev, eq \f((p5)2 + 1,p5) = 178eq \r(3) 


( eq \f(p10 + 1,p5) = 178eq \r(3) (cÖgvwYZ)
eq \o((((,cÖkœ(14) p2 = 7 + 4 eq \r(3)
 [XvKv †evW©-2016 ( cÖkœ bs 1]  
K.
p Gi gvb wbY©q Ki|
2
L.
 eq \f(p6 − 1,p3) Gi gvb wbY©q Ki|
4
M.
cÖgvY Ki †h, p5 +  eq \f(1,p5) = 724.
4
14 bs cÖ‡kœi mgvavb
eq \o((,K)  †`Iqv Av‡Q, 

p2 = 7 + 4 eq \r(3)


= 4 + 4  eq \r(3) + 3



= 22 + 2.2 eq \r(3) + ( eq \r(3))2 



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

(
p = 2 +  eq \r(3) [eM©g~j K‡i]  (Ans.)
eq \o((,L) 
ÔKÕ †_‡K cvB, 

p = 2 +  eq \r(3) 

(
  eq \f(1,p) =  eq \f(1,2 + \r(3)) =  eq \f(2 – \r(3),(2 + \r(3)) (2 – \r(3))) =  eq \f(2 − \r(3),22 − (\r(3))2)


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

GLb,  eq \f(p6 – 1,p3) =  eq \f(p6,p3) –  eq \f(1,p3) = p3 –  eq \f(1,p3) 



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

 eq \b(p – \f(1,p)) 



= (2 +  eq \r(3) – 2 +  eq \r(3))3 + 3(2 +  eq \r(3) – 2 +  eq \r(3)) 



= (2 eq \r(3))3 + 3  2 eq \r(3) 



= 8  3 eq \r(3) + 6 eq \r(3) 



= 24 eq \r(3) + 6 eq \r(3) 



= 30 eq \r(3) (Ans.) 
eq \o((,M) 
ÔKÕ I ÔLÕ †_‡K cvB, 

p = 2 +  eq \r(3),  eq \f(1,p) = 2 –  eq \r(3) Ges p3 – eq \f(1,p3) = 30eq \r(3)

( p +  eq \f(1,p) = 2 +  eq \r(3) + 2 –  eq \r(3) = 4 


evgc¶ = p5 +  eq \f(1,p5) 



=  eq \b(p3 ( \f(1,p3))  eq \b(p2 ( \f(1,p2)) +  eq \b(p + \f(1,p)) 



= 30eq \r(3) (  eq \b(p + \f(1,p))

 eq \b(p – \f(1,p)) +  eq \b(p + \f(1,p))


= 30eq \r(3) ( 4 ( 2eq \r(3) + 4 = 724 



= Wvbc¶

( p5 +  eq \f(1,p5) = 724. (cÖgvwYZ)
eq \o((((,cÖkœ(15) ivBmv Zvi we`¨vjq n‡Z cÖvß e„wË I Dce„wËi †gvU 10,000 UvKv 5 eQ‡ii Rb¨ e¨vs‡K Rgv iv‡L| evwl©K gybvdvi nvi 8%| (m~Î cÖ‡hvR¨)
[ivRkvnx †evW©-2016 ( cÖkœ bs 2]  
K.
x2 – 5x – 6 Gi Drcv`‡K we‡k­lY Ki| 
2
L.
mij gybvdv I Pµe„w× gybvdvi cv_©K¨ wbY©q Ki| 
4
M.
mij gybvdvi †¶‡Î D³ UvKv KZ eQ‡i gybvdv-Avm‡j wØ¸Y n‡e?
4
15 bs cÖ‡kœi mgvavb
eq \o((,K)  x2 − 5x − 6


= x2 − 6x + x − 6


= x(x − 6) + 1(x − 6)


= (x − 6) (x + 1) (Ans.)
eq \o((,L) 
†`Iqv Av‡Q,

g~jab, P = 10,000 UvKv

gybvdvi nvi, r = 8% =  eq \f(8,100)

mgq, n = 5 eQi

Avgiv Rvwb, mij gybvdv, I = Pnr 



=  eq \b(10000 ( 5 ( \f(8,100)) UvKv


= 4000 UvKv

Pµe„w× gybvdvq, gybvdv−g~jab C UvKv n‡j,

C = P (1 + r)n


= 10000  eq \b(1 + \f(8,100))5


= 10000  eq \b(\f(100 + 8,100))5


= 10000  eq \b(\f(108,100))5


= 10000 ( (1.08)5 



= 10000 ( 1.4693281



= 14693.28 UvKv (cÖvq)

( Pµe„w× gybvdv = (14693.28 − 10000) UvKv


= 4693.28 UvKv

( mij gybvdv I Pµe„w× gybvdvi cv_©K¨


= (4693.28 − 4000) UvKv


= 693.28 UvKv (cÖvq) (Ans.)

eq \o((,M) GLv‡b, 

g~jab, P = 10000 UvKv

( gybvdv-g~jab = 2 ( 10000 UvKv = 20000 UvKv

( gybvdv, I = (20000 − 10000) UvKv = 10000 UvKv

gybvdvi nvi, r = 8% =  eq \f(8,100)

mgq, n = ?


Avgiv Rvwb, I = Pnr


ev, n =  eq \f(I,pr)  =  eq \f(10000,10000 ( \f(8,100)) =  eq \f(100,8) =  eq \f(25,2) = 12  eq \f(1,2)

( mgq 12  eq \f(1,2) eQi (Ans.)
eq \o((((,cÖkœ(16) x +  eq \f(1,x) = 6
[w`bvRcyi †evW©-2016 ( cÖkœ bs 2]  
K.
 eq \b(x ( )
2 Gi gvb KZ?
2
L.
†`LvI †h, x3 +  eq \f(1,x3) = 198.
4
M.
cÖgvY Ki †h, x5 +  eq \f(1,x5) = 6726.
4
16 bs cÖ‡kœi mgvavb
eq \o((,K)  †`Iqv Av‡Q, x +  eq \f(1,x) = 6


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


= (6)2 − 4



= 36 − 4



= 32 (Ans.)
eq \o((,L) 
x3 +  eq \f(1,x3) =  eq \b(x + \f(1,x))3 − 3. eq \o(/,x). eq \f(1,\o(/,x))  eq \b(x + \f(1,x))


= (6)3 − 3.6



= 216 − 18 



= 198


( x3 +  eq \f(1,x3) = 198 (†`Lv‡bv n‡jv)
eq \o((,M) †`Iqv Av‡Q,

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


ev,  eq \b(x + \f(1,x))2 = (6)2 [eM© K‡i]

ev, x2 + 2.x. eq \f(1,x) +  eq \f(1,x2) = 36


ev, x2 +  eq \f(1,x2) = 36 − 2


( x2 +  eq \f(1,x2) = 34


ÔLÕ †_‡K cvB, x3 +  eq \f(1,x3) = 198


GLb,  eq \b(x3 + \f(1,x3))  eq \b(x2 + \f(1,x2)) = 198 ( 34 


ev, x5 + x +  eq \f(1,x) +  eq \f(1,x5) = 6732


ev, x5 +  eq \f(1,x5) = 6732 − 6      [( x +  eq \f(1,x) = 6]


( x5 +  eq \f(1,x5) = 6726 (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(17) x + y =  eq \r(3) Ges x2 − y2 =  eq \r(6)
[Kzwgj­v †evW©-2016 ( cÖkœ bs 2]  
K.
xy Gi gvb wbY©q Ki|
2
L.
†`LvI †h, x3 + y3 +  eq \f(\r(27),4) = 3 eq \r(3)
4
M.
16xy (x2 + y2) Gi gvb wbY©q Ki|
4
17 bs cÖ‡kœi mgvavb
eq \o((,K)  †`Iqv Av‡Q,  x + y =  eq \r(3) Ges x2 – y2 =  eq \r(6) 


GLb, x2 – y2 =  eq \r(6) 


ev,  (x + y) (x – y) =  eq \r(6) 


ev,  x – y =  eq \f(\r(6),\r(3)) [( x + y =  eq \r(3)] 


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


(  x – y =  eq \r(2) 


Avgiv Rvwb, 

xy =  eq \f((x + y)2 – (x – y)2,4) 

=  eq \f((\r(3))2 – (\r(2))2,4)  

=  eq \f(3 – 2,4) 

( xy =  eq \f(1,4) (Ans.)

eq \o((,L) ÔKÕ †_‡K cvB, 

x + y =  eq \r(3)  Ges xy =  eq \f(1,4) 


GLb,  x3 + y3 +  eq \f(\r(27),4) 



=  (x + y)3 – 3xy(x + y) +  eq \f(\r(27),4) 



= ( eq \r(3))3 – 3. eq \f(1,4). eq \r(3) +  eq \f(\r(9.3),4)    [gvb ewm‡q]


= 3 eq \r(3) –  eq \f(3\r(3),4) +  eq \f(3 \r(3),4)


= 3 eq \r(3)
(
x3 + y3 +  eq \f(\r(27),4) = 3 eq \r(3) (†`Lv‡bv n‡jv) 


eq \o((,M) †`Iqv Av‡Q, x + y =  eq \r(3) 


ÔKÕ †_‡K cvB, 

x – y =  eq \r(2) 


xy =  eq \f(1,4) 


cÖ`Ë ivwk = 16xy (x2 + y2) 



= 16   eq \f(1,4)   eq \f((x + y)2 + (x – y)2,2)  [ÔKÕ n‡Z]


= 4   eq \f((\r(3))2 + (\r(2))2,2) [gvb ewm‡q] 


= 2  (3 + 2) 



= 2  5 



= 10 (Ans.) 

eq \o((((,cÖkœ(18) a + b + c, a2 + b2 + c2  `yÕwU exRMvwYZxq ivwk|


[PÆMÖvg †evW©-2016 ( cÖkœ bs 2]  
K.
1g ivwk = 0 n‡j, cÖgvY Ki †h, a3 + b3 + c3 = 3abc.
2
L.
1g ivwk = 10, 2q ivwk = 38 n‡j, (a − b)2 + (b − c)2 + (c − a)2 Gi gvb KZ?
4
M.
1g ivwk = 0 n‡j, cÖgvY Ki †h,  eq \f((b + c)2,6 bc) + \f((c + a)2,6 ca) + \f((a + b)2,6 ab) =  eq \f(1,2)
4
18 bs cÖ‡kœi mgvavb
eq \o((,K)  
†`Iqv Av‡Q,

1g ivwk = a + b + c

kZ©g‡Z,

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   [( a + b = – c]


ev, a3 + b3 – 3abc = – c3 


( a3 + b3 + c3 = 3abc (†`Lv‡bv n‡jv) 
eq \o((,L) 
1g kZ©g‡Z, a + b + c = 10


2q kZ©g‡Z, a2 + b2 + c2 = 38

GLv‡b, a + b + c = 10


ev, (a + b + c)2 = 102 [Dfqc¶‡K eM© K‡i]

ev, a2 + b2 + c2 + 2ab + 2bc + 2ca = 100


ev, 38 + 2(ab + bc + ca) = 100    [gvb ewm‡q]

ev, 2(ab + bc + ca) = 100 ( 38


( 2(ab + bc + ca) = 62


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


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


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



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



= (2 ( 38) ( 62 [( 2(ab + bc + ca) = 62]



= 76 ( 62



= 14 (Ans.)

eq \o((,M) 
†`Iqv Av‡Q, 

1g ivwk = a + b + c

( 1g ivwk = 0 n‡j

a + b + c = 0


( a + b = ( c


b + c = ( a


c + a = ( b

Ges ÔKÕ †_‡K cvB, a3 + b3 + c3 = 3abc

GLb,  eq \f((b + c)2,6bc) +  eq \f((c + a)2,6ca) +  eq \f((a + b)2,6ab) =  eq \f((( a)2,6bc) +  eq \f((( b)2,6ca) +  eq \f((( c)2,6ab)


=  eq \f(a2,6bc) +  eq \f(b2,6ca) +  eq \f(c2,6ab)


=  eq \f(a3 + b3 + c3,6abc)


=  eq \f(3abc,6abc)


=  eq \f(1,2)

(  eq \f((b + c)2,6bc) +  eq \f((c + a)2,6ca) +  eq \f((a + b)2,6ab) =  eq \f(1,2) (cÖgvwYZ)
eq \o((((,cÖkœ(19) Rqš— 5% nv‡i 10,000 UvKv 3 eQ‡ii Rb¨ e¨vsK †_‡K FY wbj|
[wm‡jU †evW©-2016 ( cÖkœ bs 1]  
K.
D³ UvKvi mij gybvdv wbY©q Ki|
2
L.
D³ UvKvi mij gybvdv I Pµe„w× gybvdvi cv_©K¨ wbY©q Ki|
4
M.
hw` Dfq gybvdvi cv_©K¨ 45.75 UvKv nq Z‡e Rq‡š—i F‡Yi cwigvY KZ UvKv n‡e?
4
19 bs cÖ‡kœi mgvavb
eq \o((,K)  †`Iqv Av‡Q, 

g~jab, P = 10000 UvKv; 

gybvdvi nvi, r = 5% =  eq \f(5,100) = 0.05 


Ges mgq, n = 3 eQi| 

mij gybvdvi †¶‡Î Avgiv Rvwb, 

I
= Pnr 



= 10000  3   eq \f(5,100) UvKv 


= 1500 UvKv 
( mij gybvdv 1500 UvKv (Ans.)
eq \o((,L) 
Avgiv Rvwb, 

Pµe„w× g~jab, C = P(1 + r)n 


= 10000 (1 + 0.05)3 UvKv 

= 10000  (1.05)3 UvKv 

= 10000  1.157625 UvKv 

= 11576.25 UvKv

( Pµe„w× gybvdv = (11576.25 – 10000) UvKv 

= 1576.25 UvKv 

( gybvdvi cv_©K¨ = (1576.25 – 1500) UvKv 


 = 76.25 UvKv (Ans.)

eq \o((,M) 
ÔLÕ n‡Z cvB, Dfq gybvdvi cv_©K¨ 76.25 UvKv 

Dfq gybvdvi cv_©K¨ 76.25 UvKv n‡j FY nq 10000 UvKv 

   "         "         "         1         "      "      "    "    eq \f(10000,76.25)    " 


 "           "         "       45.75     "     "      "    "    eq \f(10000 ( 45.75,76.25) "



= 6000 UvKv 

( F‡Yi cwigvY 6000 UvKv (Ans.)

eq \o((((,cÖkœ(20) x = 3 + 2 eq \r(2)
[h‡kvi †evW©-2016 ( cÖkœ bs 2]  
K.
 eq \f(1,x) wbY©q Ki| 
2
L.
x6 +  eq \f(1,x6) Gi gvb KZ? 
4
M.
cÖgvY Ki †h,  eq \b(\r(x))3 –  eq \b(\f(1,\r(x)))3 = 14. 
4
20 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,

x = 3 + 2 eq \r(2)

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



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

 eq \b(3 ( 2 eq \r(2))
)



=  eq \f(3 ( 2,32 (  eq \b(2)
2)



=  eq \f(3 ( 2,9 ( 8)



= 3 ( 2 eq \r(2) (Ans.)

eq \o((,L)
†`Iqv Av‡Q, 

x = 3 + 2 eq \r(2)

Ges ÔKÕ n‡Z cvB,

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

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


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


= 62 ( 2 


= 36 ( 2 


= 34


( x6 +  eq \f(1,x6) = (x2)3 + 2) eq \b()
3


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



= (34)3 ( 3.34



= 39304 ( 102



= 39202 (Ans.)

eq \o((,M)
†`Iqv Av‡Q,

x = 3 + 2 eq \r(2)

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


ev, x =  eq \b()
2 + 2.1. eq \r(2) + 12

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

(  eq \r(x) =  eq \r(2) + 1  [eM©g~j K‡i]

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



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

 eq \b( eq \r(2) ( 1)
)



=  eq \f( ( 1, eq \b()
2 ( 12)



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



=  eq \r(2) ( 1


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



=  eq \r(2) + 1 (  eq \r(2) + 1 



= 2


GLb, eq \b()
3 ( eq \b()
)
3 = eq \b( ( eq \f(1,)
)
3 + 3. eq \r(x). eq \f(1,)
  eq \b( (  eq \f(1,)
)



= 23 + 3.2



= 8 + 6



= 14


(  eq \b()
3 (  eq \b()
)
3 = 14 (cÖgvwYZ)
eq \o((((,cÖkœ(21) a4 + a2b2 + b4 = 21 Ges a2 + ab + b2 = 7, †hLv‡b a, b abvÍK Ges a > b.
[ewikvj †evW©-2016 ( cÖkœ bs 1]  
K.
a2 ( ab + b2 Gi gvb wbY©q Ki|
2
L.
cÖgvY Ki †h, 8ab(a2 + b2) = 80.
4
M.
a I b Gi gvb wbY©q Ki|
4
21 bs cÖ‡kœi mgvavb
eq \o((,K)  †`Iqv Av‡Q, 

a4 + a2b2 + b4 = 21


Ges a2 + ab + b2 = 7, †hLv‡b a, b abvÍK Ges a > b


GLv‡b, a4 + a2b2 + b4 = 21


ev, (a2)2 + 2.a2b2 + (b2)2 − a2b2 = 21


ev, (a2 + b2)2 − (ab)2 = 21


ev, (a2 + b2 + ab) (a2 + b2 − ab) = 21


ev, (a2 + ab + b2) (a2 − ab + b2) = 21


ev, 7 (a2 – ab + b2) = 21


( a2 − ab + b2 = 3 (Ans.)

eq \o((,L) †`Iqv Av‡Q, a2 + ab + b2 = 7 .................. (i)


ÔKÕ †_‡K cvB, a2 − ab + b2 = 3 ............. (ii)


mgxKiY (i) I (ii) †hvM K‡i cvB,

2a2 + 2b2 = 10


ev, 2(a2 + b2) = 10


( a2 + b2 = 5


Avevi, mgxKiY (i) †_‡K (ii) we‡qvM K‡i cvB,

2ab = 4


( ab = 2


( evgc¶ = 8ab (a2 + b2) 


= 8 ( 2 ( 5



= 80 


= Wvbc¶

( 8ab (a2 + b2) = 80 (cÖgvwYZ)

eq \o((,M) ÔLÕ †_‡K cvB,

a2 + b2 = 5 ............... (i)


Ges ab = 2 ............. (ii)


Avgiv cvB, (a2 − b2)2 = (a2 + b2)2 − 4a2b2 



= 52 − 4.22 


= 25 − 16 = 9


( a2 − b2 = 3 ................ (iii) [( a > b Ges a, b abvÍK]

mgxKiY (i) I (iii) †hvM K‡i cvB,


2a2 = 8



ev, a2 = 4



( a = 2, [(  a > 0]


GLb, a Gi gvb mgxKiY (ii) G ewm‡q cvB,


2b = 2  ( b = 1


( a = 2 Ges b = 1 (Ans.)
eq \o((((,cÖkœ(22) m2 ( 2 eq \r(2) = 3
 
[wgR©vcyi K¨v‡WU K‡jR, Uv½vBj ( cÖkœ bs 2]  
K.
m Gi gvb wbY©q Ki|
2
L.
m3 +  eq \f(1,m3)  Gi gvb wbY©q Ki|
4
M.
cÖgvY Ki †h, m5 +  eq \f(1,m5) = 58 eq \r(2)
4
22 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 7(K) bs mgvavb `ªóe¨|
eq \o((,L)
ÔKÕ †_‡K cvB, m =  eq \r(2) + 1


(
 eq \f(1,m) =  eq \f(1, + 1)
 =  eq \f( ( 1,( eq \r(2) ( 1) ( eq \r(2) + 1))
 




=  eq \f( ( 1,( eq \r(2))2 ( 12)
 



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



=  eq \r(2) ( 1


(
m +  eq \f(1,m)  =  eq \r(2) + 1 +  eq \r(2) ( 1 = 2 eq \r(2)

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))



= (2 eq \r(2))3 ( 3.2 eq \r(2)



= 8.2 eq \r(2) ( 6 eq \r(2)



= 16 eq \r(2) ( 6 eq \r(2) 



= 10 eq \r(2) (Ans.) 
eq \o((,M)
ÔLÕ n‡Z cvB, m +  eq \f(1,m)  = 2 eq \r(2) Ges m3 +  eq \f(1,m3) = 10 eq \r(2)

m2 +  eq \f(1,m2)  =  eq \b(m + \f(1,m))2  ( 2.m. eq \f(1,m) 



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


(
 eq \b(m3 + \f(1,m3)) 

 eq \b(m2 + \f(1,m2))  = 10 eq \r(2).6


ev,
m5 + m +  eq \f(1,m) +  eq \f(1,m5) = 60 eq \r(2)

ev,
m5 +  eq \f(1,m5) = 60 eq \r(2) (  eq \b(m + \f(1,m))  = 60 eq \r(2) ( 2 eq \r(2)

(
m5 +  eq \f(1,m5) = 58 eq \r(2) (cÖgvwYZ)
eq \o((((,cÖkœ(23) (i) x2 ( 3 = 2 eq \r(2)

(ii) ƒ(y) = eq \f(y3 ( 3y2 + 1,y(1 ( y))
 
[ivRkvnx K¨v‡WU K‡jR, ivRkvnx ( cÖkœ bs 1]  
K.
cÖgvY Ki †h, ƒ(y(1) = ƒ(1 ( y)
2
L.
x4 + x(4 Gi gvb wbY©q Ki|
4
M.
cÖgvY Ki †h, x5 + x(5 = 58eq \r(2)
4
23 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-2.2 Gi D`vniY-23 `ªóe¨| c„ôv-37
eq \o((,L)
m„Rbkxj 7(K I L) bs mgvavb `ªóe¨|
eq \o((,M)
m„Rbkxj 7(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(24) (i) 12a2 ( 30a ( 1 = 0 GKwU exRMvwYwZK mgxKiY|
(ii) †Kv‡bv msL¨v I H msL¨vi ¸YvÍK wecixZ msL¨vi mgwó 2 eq \r(5)|
 
[cvebv K¨v‡WU K‡jR, cvebv ( cÖkœ bs 1]  
K.
 eq \r(x) +  eq \f(1,\r(x))  = a n‡j, x2 +  eq \f(1,x2)  Gi gvb wbY©q Ki|
2
L.
(i) n‡Z 4a2 +  eq \f(1,36a2) Gi gvb wbY©q Ki|
4
M.
(ii) Gi msL¨vwU‡K x a‡i †`LvI †h,  eq \f(x(x6 ( 1),x8 ( 1) =  eq \f(19,180)

4
24 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,  eq \r(x) +  eq \f(1,\r(x))  = a



ev,  eq \b(\r(x) + \f(1,\r(x)))2  = a2


ev, x + 2 .  eq \r(x) .  eq \f(1,\r(x))  +  eq \f(1,x)  = a2



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


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


ev, x2 + 2.x. eq \f(1,x)  +  eq \f(1,x2)  = a4 ( 4a2 + 4


ev, x2 +  eq \f(1,x2)  = a4 ( 4a2 + 4 ( 2



( x2 +  eq \f(1,x2)  = a4 ( 4a2 + 2 (Ans.)
eq \o((,L)
†`Iqv Av‡Q, 12a2 ( 30a ( 1 = 0



ev, 12a2 ( 1 = 30a


ev,  eq \f(12a2,6a) (  eq \f(1,6a) =  eq \f(30a,6a)


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


ev,  eq \b(2a ( \f(1,6a))2  = 52


ev, 4a2 ( 2.2a. eq \f(1,6a) +  eq \f(1,36a2) = 25


ev, 4a2 +  eq \f(1,36a2) (  eq \f(2,3)  = 25


ev, 4a2 +  eq \f(1,36a2) = 25 +  eq \f(2,3) 


( 4a2 +  eq \f(1,36a2) =  eq \f(77,3) (Ans.)
eq \o((,M)
cÖkœg‡Z,

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

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

ev, x2 + 1 = 2 eq \r(5)x

ev, (x2 + 1)2 = (2 eq \r(5)x)2

ev, x4 + 2x2 + 1 = 20x2

( x4 + 1 = 18x2

evgc¶ =  eq \f(x(x6 ( 1),x8 ( 1) 


=  eq \f(x{(x2)3 ( 1},(x4)2 ( 1) 


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


=  eq \f(x(x2 ( 1) (x4 + 1 + x2),18x2{(x2)2 ( 1})  [gvb ewm‡q]


= 
 eq \f(x\o(,(x2 ( 1)) (18x2 + x2),18x2 (x2 + 1) \o(
[image: image3.emf] 

,(x2 ( 1))) 



= 5) eq \f(x ( 19x2,18x2 ( 2x) 



= 5) eq \f(19x3,36x3) 
= 5) eq \f(19,36 ( 5) 



= 5) eq \f(19,180) 



= Wvbc¶


=  eq \f(x(x6 ( 1),x8 ( 1) = 5) eq \f(19,180) 
  (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(25) ƒ(x) = x3 + kx3 ( 4x ( 8, m =  eq \r(13 + 2\r(42)),

P = a(a + 1) (a + 2) (a + 3) + 1 
(mgwš^Z Aa¨vq 1, 2 I 3

[iscyi K¨v‡WU K‡jR, iscyi ( cÖkœ bs 1]  
K.
ƒ((2) = k2 + 4 n‡j k Gi gvb wbY©q Ki|
2
L.
cÖgvY Ki †h, m3 (  eq \f(1,m3)  = 54eq \r(6)
4
M.
cÖgvY Ki †h, P GKwU c~Y©eM© ivwk|
4 
25 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, ƒ(x) = x3 + kx3 ( 4x ( 8


kZ©g‡Z, ƒ((2) = k2 + 4



ev, (( 2)3 + k(( 2)3 ( 4(( 2) ( 8 = k2 + 4



ev, ( 8 ( 8k + 8 ( 8 = k2 + 4



ev, k2 + 8k + 12 = 0



ev, k2 + 6k + 2k + 12 = 0



ev, k(k + 6) + 2(k + 6) = 0



ev, (k + 6) (k + 2) = 0



( k = (6, ( 2 (Ans.)
eq \o((,L)
†`Iqv Av‡Q, m =  eq \r(13 + 2\r(42))

ev,
m2 = 13 + 2 eq \r(42) 

ev,
m2 = 7 + 2 eq \r(42)  + 6

ev,
m2 = ( eq \r(7) )2 + 2 (  eq \r(6) (  eq \r(7)  + ( eq \r(6) )2

ev,
m2 = ( eq \r(7)  +  eq \r(6) )2


(
m =  eq \r(7)  +  eq \r(6) 

Avevi,  eq \f(1,m)  = 7)  eq \f(1, +  eq \r(6) ) 


ev,
 eq \f(1,m)  = 7)  eq \f(1( (  eq \r(6) ),( eq \r(7)  +  eq \r(6) ) ( eq \r(7)  (  eq \r(6) )) 




= 7)  eq \f( (  eq \r(6) ,( eq \r(7) )2 ( ( eq \r(6) )2) 
  



= 7)  eq \f( (  eq \r(6) ,7 ( 6) 


(
 eq \f(1,m)  =  eq \r(7)  (  eq \r(6) 

GLv‡b, m (  eq \f(1,m)  =  eq \r(7)  +  eq \r(6) (  eq \r(7)  +  eq \r(6)  = 2 eq \r(6) 

(
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)) 



= (2 eq \r(6) )3 + 3.2 eq \r(6) 



= 48 eq \r(6)  + 6 eq \r(6) 



= 54 eq \r(6)  (cÖgvwYZ)
eq \o((,M)
cvV¨eB‡qi Aa¨vq-1 Gi D`vniY-2 `ªóe¨| c„ôv-5
eq \o((((,cÖkœ(26) x2 = 5 + 2 eq \r(6) , p3 (  eq \f(1,p3)  = R Ges p > 0
 
[Kzwgj­v K¨v‡WU K‡jR, Kzwgj­v ( cÖkœ bs 1]  
K.
Drcv`‡K we‡k­lY Ki : x3 ( x ( 6
2
L.
cÖgvY Ki †h,  eq \f(x6 ( 1,x3) (  eq \r(2)  eq \f(x4 + 1,x2) = 12 eq \r(2)
4
M.
R = 46 eq \r(5) n‡j †`LvI †h, p =  eq \r(5) +  eq \r(6) 
4
26 bs cÖ‡kœi mgvavb
eq \o((,K)
x3 ( x ( 6


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


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


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

x2 = 5 + 2 eq \r(6)


= 3 + 2 eq \r(3.2) + 2



= ( eq \r(3))2 + 2 eq \r(3) .  eq \r(2) + ( eq \r(2))2 



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

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

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



=  eq \f(\r(3) ( \r(2),(\r(3) + \r(2)) (\r(3) ( \r(2)))


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


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

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

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


= 2 eq \r(2)

evgc¶ =  eq \f(x6 ( 1,x3) (  eq \r(2)  eq \f(x4 + 1,x2)

= x3 (  eq \f(1,x3) (  eq \r(2)  eq \b(x2 + \f(1,x2))

=  eq \b(x ( \f(1,x))3 + 3.x. eq \f(1,x)  eq \b(x ( \f(1,x)) (  eq \r(2)  eq \b\bc\{(\b(x ( \f(1,x))2 + 2.x.\f(1,x)) 

= (2 eq \r(2))3 + 3.2 eq \r(2) (  eq \r(2) {(2 eq \r(2))2 + 2}


= 8.2 eq \r(2) + 6 eq \r(2) (  eq \r(2) (8 + 2)


= 16 eq \r(2) + 6 eq \r(2) ( 10 eq \r(2) = 12 eq \r(2) 


= Wvbc¶

(  eq \f(x6 ( 1,x3) (  eq \r(2)  eq \f(x4 + 1,x2) = 12 eq \r(2) (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, p3 (  eq \f(1,p3)  = R Ges p > 0


cÖkœg‡Z, R = 46 eq \r(5)

ev,
p3 (  eq \f(1,p3)  = 46 eq \r(5)

ev,
 eq \f(p6 ( 1,p3)  = 46 eq \r(5)

ev,
p6 ( 1 = 46 eq \r(5)p3

ev,
p6 ( 46 eq \r(5)p3 ( 1 = 0

ev,
(p3)2 ( 2.p3.23 eq \r(5) + (23 eq \r(5))2 ( (23 eq \r(5))2 ( 1 = 0

ev,
(p3 ( 23 eq \r(5))2 = (23 eq \r(5))2 + 1

ev,
(p3 ( 23 eq \r(5))2 = 2646

ev,
p3 ( 23 eq \r(5) = 21 eq \r(6) 

ev,
p3 = 21 eq \r(6)  + 23 eq \r(5)

ev,
p3 = ( eq \r(6) )3 + 3.( eq \r(6) )2 eq \r(5) + 3 eq \r(6) .( eq \r(5))2 + ( eq \r(5))3

ev,
p3 = ( eq \r(6)  +  eq \r(5))3

(
p =  eq \r(6)  +  eq \r(5) (cÖgvwYZ)
eq \o((((,cÖkœ(27) (a + b)2 =  eq \r(3,27), a =  eq \r(2) + b Ges (x2 + 1)2 = 3x2.
 
[†dŠR`vinvU K¨v‡WU K‡jR, PÆMÖvg ( cÖkœ bs 1]  
K.
ab Gi gvb wbY©q Ki|
2
L.
cÖgvY Ki †h, a3b + ab3 =  eq \f(5,8)
4
M.
†`LvI †h, x6 + 1 = 0
4
27 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, (a + b)2 =  eq \r(3,27) = 3


ev, a + b =  eq \r(3)

Ges a =  eq \r(2) + b


ev, a ( b =  eq \r(2)

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


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


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


=  eq \f(1,4) (Ans.)
eq \o((,L)
ÔKÕ n‡Z cvB,

a + b =  eq \r(3)

a ( b =  eq \r(2)

GLb, evgc¶ = a3b + ab3


= ab(a2 + b2)



=  eq \f(1,4) .  eq \f((a + b)2 + (a ( b)2,2) [ÔKÕ n‡Z ab =  eq \f(1,4)]


=  eq \f(1,8)  eq \b\bc\{(\b(\r(3))2 + \b(\r(2))2)


=  eq \f(1,8)(3 + 2) =  eq \f(5,8)



= Wvbc¶

( a3b + ab3 =  eq \f(5,8) (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q,

(x2 + 1)2 = 3x2

ev, x2 + 1 =  eq \r(3)x


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

ev,  eq \b(x + \f(1,x))3 =  eq \b(\r(3))3 [Nb K‡i]

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

ev, x3 +  eq \f(1,x3) + 3 eq \b(\r(3)) = 3 eq \r(3)

ev, x3 +  eq \f(1,x3) = 0


ev,  eq \f(x6 + 1,x3) = 0


( x6 + 1 = 0 (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(28) a3 +  eq \f(1,a3) = 18 eq \r(3) 
[wSbvB`n K¨v‡WU K‡jR, wSbvB`n ( cÖkœ bs 1]  
K.
 eq \b(a3 ( \f(1,a3))2 Gi gvb wbY©q Ki|
2
L.
cÖgvY Ki †h, a =  eq \r(3) +  eq \r(2)
4
M.
a5 +  eq \f(1,a5) Gi gvb wbY©q Ki|
4
28 bs cÖ‡kœi mgvavb
eq \o((,K)
 eq \b(a3 ( \f(1,a3))2 =  eq \b(a3 + \f(1,a3))2 ( 4.a3. eq \f(1,a3)

=  eq \b(18\r(3))2 ( 4


= 972 ( 4 

= 968 (Ans.)
eq \o((,L)
m„Rbkxj 5(M) bs mgvavb `ªóe¨|
eq \o((,M)
m„Rbkxj 13(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(29) k = 2x2 (  eq \r(12)x, a + b + c = p, a2 + b2 + c2 = q Ges 
a3 + b3 + c3 = r3. 
[ewikvj K¨v‡WU K‡jR, ewikvj ( cÖkœ bs 2]  
K.
Drcv`‡K we‡k­lY Ki: m3 + 6m2n + 11mn2 + 6n3.
2
L.
k = 2 n‡j x5 +  eq \f(1,x5) Gi gvb wbY©q Ki|
4
M.
c = 0 n‡j †`LvI †h, p3 + 2r3 = 3pq.
4
29 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-3.3 Gi D`vniY-29 `ªóe¨| c„ôv- 58
eq \o((,L)
kZ©g‡Z, k = 2


ev, 2x2 (  eq \r(12)x = 2


ev, 2x2 ( 2 eq \r(3)x = 2


ev, x2 (  eq \r(3)x = 1


ev, x2 ( 1 =  eq \r(3)x


( x (  eq \f(1,x) =  eq \r(3)

 eq \b(x + \f(1,x))2 =  eq \b(x ( \f(1,x))2 + 4.x. eq \f(1,x) =  eq \b(\r(3))2 + 4 = 7


( x +  eq \f(1,x) =  eq \r(7)

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


=  eq \b(\r(3))3 + 3 eq \r(3) = 3 eq \r(3) + 3 eq \r(3)

( x3 (  eq \f(1,x3) = 6 eq \r(3) … … (i)


GLb, x2 (  eq \f(1,x2) =  eq \b(x + \f(1,x))  eq \b(x ( \f(1,x)) = eq \r(7). eq \r(3) … … (ii)


(i) I (ii) bs ¸Y K‡i,

 eq \b(x3 ( \f(1,x3))

 eq \b(x2 ( \f(1,x2)) = 6 eq \r(3) .  eq \r(7) .  eq \r(3)

ev, x5 (  eq \f(1,x) ( x +  eq \f(1,x5) = 18 eq \r(7)

ev, x5 +  eq \f(1,x5) = 18 eq \r(7) + x +  eq \f(1,x)

( x5 +  eq \f(1,x5) = 18 eq \r(7) +  eq \r(7) = 19 eq \r(7) (Ans.)
eq \o((,M)
m„Rbkxj 10(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(30) g(p) =  eq \f(3p2 ( p3 ( 1,p(p ( 1)), x + y = 5 Ges xy = 6


(mgwš^Z Aa¨vq 2 I 3
 
[ivRDK DËiv g‡Wj K‡jR, XvKv ( cÖkœ bs 1]  
K.
(ax ( cy, a2 ( c2) = (0, ay ( cx) n‡j, (x, y) Gi gvb wbY©q Ki|
2
L.
cÖgvY Ki †h, g eq \b(\f(1,p)) = g(1 ( p).
4
M.
x > y n‡j, x5 + y5 Gi gvb wbY©q Ki|
4
30 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, (ax – cy, a2 – c2) = (0, ay – cx) 


µg‡Rv‡oi kZ©g‡Z,

ax – cy = 0 ... (i)


Ges a2 – c2 = ay – cx ev, ay – cx = a2 – c2 ... (ii)


(i) bs †K a Øviv I (ii) bs †K c Øviv ¸Y K‡i †hvM Kwi,

a2x – acy = 0


acy – c2x = a2c – c3

a2x – c2x = a2c – c3 

ev, x(a2 – c2) = c(a2 – c2)


ev, x =  eq \f(c(a2 – c2),(a2 – c2)) 

( x = c


(i) bs G x Gi gvb ewm‡q,  a.c – cy = 0



ev, cy = ac


( y = a


( (x, y) = (c, a) 

Ans. (c, a)

eq \o((,L)
†`Iqv Av‡Q, g(p) =  eq \f(3p2 ( p3 ( 1,p(p ( 1))



=  eq \f(( (p3 ( 3p2 + 1),( p (1 ( p))



=  eq \f(p3 ( 3p2 + 1,p(1 ( p))

AZtci cvV¨eB‡qi Abykxjbx-2.2 Gi D`vniY-23 `ªóe¨| c„ôv-37
eq \o((,M)
cvV¨eB‡qi Abykxjbx-3.2 Gi D`niY-17(M) `ªóe¨| c„ôv-52
eq \o((((,cÖkœ(31) a2 = 7 + 4 eq \r(3), Q = x3 +  eq \f(1,x3) Ges R =  eq \r(3) +  eq \r(2)
 
[wfKvi“bwbmv b~b ¯‹zj GÛ K‡jR, XvKv ( cÖkœ bs 1]  
K.
a Gi gvb wbY©q Ki|
2
L.
†`LvI †h, a5 +  eq \f(1,a5) = 724.
4
M.
Q = 18 eq \r(3) n‡j, cÖgvY Ki †h, x = R
4
31 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 14(K)bs mgvavb `ªóe¨|
eq \o((,L)
m„Rbkxj 14(M)bs mgvavb `ªóe¨|
eq \o((,M)
m„Rbkxj 5(M)bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(32) x2 = 9 + 2 eq \r(20) †hLv‡b x > 0 Ges ƒ(y) = y3 ( 6y2 + 11y ( 6

(mgwš^Z Aa¨vq 2 I 3
 
[exi‡kÖô b~i †gvnv¤§` cvewjK K‡jR, XvKv ( cÖkœ bs 1]  
K.
x Gi gvb wbY©q Ki|
2
L.
y †Kvb gv‡bi Rb¨ ƒ(y) = 0 n‡e?
4
M.
cÖgvY Ki †h, x5 +  eq \f(1,x5) = 610 eq \r(5)
4
32 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


x2 = 9 + 2 eq \r(20)

ev,
x2 = 5 + 2 eq \r(5.4) + 4


ev,
x2 = ( eq \r(5))2 + 2 eq \r(5). eq \r(4) + 22

ev,
x2 = ( eq \r(5) + 2)2 


(
x =  eq \r(5) + 2 (Ans.)
eq \o((,L)
†`Iqv Av‡Q,


ƒ(y) = y3 ( 6y2 + 11y ( 6


( kZ©g‡Z, y3 ( 6y2 + 11y ( 6 = 0


ev,
y3 ( y2 ( 5y2 + 5y + 6y ( 6 = 0


ev,
y2 (y ( 1) ( 5y (y ( 1) + 6(y ( 1) = 0


ev,
(y ( 1) (y2 ( 5y + 6) = 0


ev,
(y ( 1) (y2 ( 3y ( 2y + 6) = 0


ev,
(y ( 1) {y(y ( 3) ( 2 (y ( 3)} = 0


ev,
(y ( 1) (y ( 2) (y ( 3) = 0


(
y = 1, 2, 3


(
wb‡Y©q gvb, y = 1, 2 Ges 3
eq \o((,M)
ÔKÕ †_‡K cvB,


x =  eq \r(5) + 2 [abvÍK gvb wb‡q]

(
 eq \f(1,x) =  eq \f(1,\r(5) + 2) =  eq \f(\r(5) ( 2,(\r(5))2 ( 22)



=  eq \f(\r(5) ( 2,5 ( 4) =  eq \r(5) ( 2


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

(
x2 +  eq \f(1,x2) =  eq \b(x + \f(1,x))2 ( 2 .x. eq \f(1,x)  = (2 eq \r(5))2 ( 2 = 18


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



= (2 eq \r(5))3 ( 3.2 eq \r(5) 



= 40 eq \r(5) ( 6 eq \r(5) = 34 eq \r(5)

GLb, x5 +  eq \f(1,x5) =  eq \b(x3 + \f(1,x3))  eq \b(x2 + \f(1,x2)) (  eq \b(x + \f(1,x))



= 34 eq \r(5) ( 18 ( 2 eq \r(5)



= 612 eq \r(5) ( 2 eq \r(5)



= 610 eq \r(5) (cÖgvwYZ)
eq \o((((,cÖkœ(33) A =  eq \r(\f(5x,2) + \f(1,6))  Ges B = 8 eq \b(x3 ( \f(1,x3)) 
 
[Meb©‡g›U j¨ve‡iUwi nvB ¯‹zj, XvKv ( cÖkœ bs 2]   
K.
mij Ki : (a + b)6 ( (a ( b)6 ( 12ab(a2 ( b2)2
2
L.
A = x n‡j, cÖgvY Ki †h,  eq \f(36x4 + 1,9x2) =  eq \f(79,3)
4
M.
B = 63 n‡j, cÖgvY Ki †h, 2x (  eq \f(2,x)  = 3
4
33 bs cÖ‡kœi mgvavb
eq \o((,K)
(a + b)6 ( (a ( b)6 ( 12ab(a2 ( b2)2

= {(a + b)2}3 ( {(a ( b)2}3 ( 3.4ab.{(a + b) (a ( b)}2

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


= {(a + b)2 ( (a ( b)2}3 = (4ab)3

= 64a3b3 (Ans.)
eq \o((,L)
†`Iqv Av‡Q, A =  eq \r(\f(5x,2) + \f(1,6)) 


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


ev,
x2 =  eq \f(5x,2) +  eq \f(1,6) 


ev,
x2 =  eq \f(15x + 1,6)


ev,
6x2 = 15x + 1


ev,
6x2 ( 1 = 15x


ev,
 eq \f(6x2,3x) (  eq \f(1,3x) = 5


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


ev,
 eq \b(2x ( \f(1,3x))2  = (5)2


ev,
4x2 +  eq \f(1,9x2) ( 2 . 2x .  eq \f(1,3x) = 25



ev,
4x2 +  eq \f(1,9x2) (  eq \f(4,3)  = 25



ev,
4x2 +  eq \f(1,9x2) = 25 +  eq \f(4,3) 


ev,
 eq \f(36x4 + 1,9x2) =  eq \f(75 + 4,3)


(
 eq \f(36x4 + 1,9x2) =  eq \f(79,3) (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q, B = 8 eq \b(x3 ( \f(1,x3)) 

GLb, B = 63 n‡j, 8 eq \b(x3 ( \f(1,x3)) = 63


ev,
8 

 eq \b(x ( \f(1,x)))  eq \b\bc\{(\b(x ( \f(1,x))3 + 3 . x .  
 = 63

ev,
8(p3 + 3p) = 63  eq \b\bc\[(x ( \f(1,x) = p aGi)

ev,
8p3 + 24p ( 63 = 0

ev,
8p3 ( 12p2 + 12p2 ( 18p + 42p ( 63 = 0

ev,
4p2(2p ( 3) + 6p(2p ( 3) + 21(2p ( 3) = 0

ev,
(2p ( 3) (4p2 + 6p + 21) = 0

ev,
2p ( 3 = 0


ev,
2p = 3


(
2 eq \b(x ( \f(1,x))  = 3 (cÖgvwYZ)
eq \o((((,cÖkœ(34) (i) p2 = 7 + 4 eq \r(3)    (ii) x + y =  eq \r(7)  Ges x2 ( y2 =  eq \r(35) 
 
[Av`gRx K¨v›Ub‡g›U cvewjK ¯‹zj, XvKv ( cÖkœ bs 1]  
K.
Drcv`‡K we‡k­lY Ki : 8x3 + 12x2 + 6x ( 63.
2
L.
cÖgvY Ki †h, p5 +  eq \f(1,p5)  = 724.
4
M.
16xy(x2 + y2) Gi gvb wbY©q Ki|
4
34 bs cÖ‡kœi mgvavb
eq \o((,K)
8x3 + 12x2 + 6x – 63


= 8x3 + 12x2 + 6x + 1 – 64


= (2x)3 + 3. (2x)2 . 1 + 3.2x. (1)2 + (1)3 – 64


= (2x + 1)3 – (4)3

= (2x + 1 – 4) {(2x + 1)2 + (2x + 1) . 4 + 42}


= (2x – 3) {(2x)2 + 2.2x.1 + (1)2 + 8x + 4 + 16}


= (2x – 3) (4x2 + 4x + 1 + 8x + 20)


= (2x – 3) (4x2 + 12x + 21) (Ans.)
eq \o((,L)
m„Rbkxj 14(M) bs mgvavb `ªóe¨|
eq \o((,M)
†`Iqv Av‡Q, x + y =  eq \r(7) 

Ges x2 ( y2 =  eq \r(35) 

ev, (x + y) (x ( y) =  eq \r(7) . eq \r(5)

ev,  eq \r(7) (x ( y) =  eq \r(7)  .  eq \r(5)

∴
x ( y =  eq \r(5)

GLb, 16xy(x2 + y2)


= 2.4xy . 2(x2 + y2)


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


= 2 . {( eq \r(7) )2 ( ( eq \r(5))2} {( eq \r(7) )2 + ( eq \r(5))2}


= 2(7 ( 5) (7 + 5) = 2.2.12


= 48 (Ans.)
eq \o((((,cÖkœ(35) ƒ(x) =  eq \f(x3 ( 3x2 + 1,x(1 ( x)) Ges a2 +  eq \f(1,a2) = 14  †hLv‡b a > 0

(mgwš^Z Aa¨vq 2 I 3
 
[knx` exi DËg †jt Av‡bvqvi Mvj©m K‡jR, XvKv ( cÖkœ bs 1]  
K.
ƒ(( 3) Gi gvb wbY©q Ki|
2
L.
ƒ(x2) = ƒ eq \b\bc(\f(1,x2)) Gi mZ¨Zv hvPvB Ki|
4
M.
†`LvI †h,  eq \b\bc(a2 + \f(1,a8)) a3 = 724
4
35 bs cÖ‡kœi mgvavb
eq \o((,K)
ƒ(x) =  eq \f(x3 ( 3x2 + 1,x(1 ( x))

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


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


=  eq \f(( 27 ( 27 + 1,( 3 ( 4) =  eq \f(53,12) (Ans.)
eq \o((,L)
ƒ(x) =  eq \f(x3 ( 3x2 + 1,x(1 ( x))

(ƒ(x2) =  eq \f((x2)3 ( 3 (x2)2 + 1,x2 (1 ( x2)) =  eq \f(x6 ( 3 x4 + 1,x2 (1 ( x2))

(ƒ  eq \b\bc(\f(1,x2)) =  eq \f(\b\bc(\f(1,x2))3 ( 3 \b\bc(\f(1,x2))2 + 1,\f(1,x2) \b\bc(1( \f(1,x2)))


=  eq \f(\f(1,x6) ( 3. \f(1,x4) + 1,\f(1,x2) ( \f(x2 ( 1,x2)) =  eq \f(\f(1 ( 3x2 + x6, x6),\f(x2 ( 1, x4)) 



=  eq \f(1 ( 3x2 + x6,x6) (  eq \f(x4,x2 ( 1) =  eq \f(1 ( 3x2 + x6,x2 (x2 ( 1))

( ƒ (x2) ( ƒ  eq \b\bc(\f(1,x2))

A_©vr ƒ(x2) = ƒ eq \b(\f(1,x2))  mZ¨ bq|
eq \o((,M)
†`Iqv Av‡Q, a2 +  eq \f(1,a2) = 14 ......................(i)


ev,  eq \b\bc(a + \f(1,a))\s\up6(2) ( 2.a. eq \f(1,a) = 14



ev,  eq \b\bc(a + \f(1,a))\s\up6(2)  = 16 



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


GLb, a3 +  eq \f(1,a3)


=  eq \b\bc(a + \f(1,a))\s\up6(3) ( 3.a  eq \f(1,a)  eq \b\bc(a + \f(1,a)) 


= 43( 3.4 = 64 ( 12 = 52


evgc¶ =  eq \b\bc(a2 + \f(1,a8)) a3


= a5 +  eq \f(1,a5)


=  eq \b\bc(a3 + \f(1,a3))  eq \b\bc(a2 + \f(1,a2)) (  eq \b\bc(a + \f(1,a))


= 52 ( 14 ( 4 = 728 ( 4 = 724



= Wvbc¶

(  eq \b(a2 + \f(1,a8))a3 = 724  (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(36) x2 ( 1 = 5x Ges a2 = 3 + 2 eq \r(2)
 
[gvBj‡÷vb K‡jR, XvKv ( cÖkœ bs 1]  
K.
a Gi gvb wbY©q Ki|
2
L.
cÖgvY Ki †h, eq \f(x8 + 1,x4) = 727
4
M.
 eq \b(x2 ( \f(1,x2)) 

 eq \b(a3 ( \f(1,a3)) Gi gvb wbY©q Ki|
4
36 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 7(K)bs mgvavb `ªóe¨|
eq \o((,L)
†`Iqv Av‡Q, x2 ( 1 = 5x


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

evgc¶ =  eq \f(x8 + 1,x4)  = 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\bc\{(\b(x ( \f(1,x))2 + 2. x . \f(1,x))2 ( 2



= (52 + 2)2 ( 2



= (25 + 2)2 ( 2



= 272 ( 2 = 729 ( 2


= 727 = Wvbc¶

(  eq \f(x8 + 1,x4) = 727 (cÖgvwYZ)
eq \o((,M)
ÔKÕ †_‡K cvB, a =  eq \r(2) + 1

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


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


=  eq \f(\r(2) ( 1,2 ( 1) =  eq \r(2)( 1


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

ÔLÕ †_‡K cvB,  x (  eq \f(1,x) = 5

(  eq \b(x + \f(1,x))2 =  eq \b(x ( \f(1,x))2 + 4 . x .  eq \f(1,x)  = 52 + 4 = 29


(  eq \b(x + \f(1,x))=  eq \r(29)

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

 eq \b(a3 ( \f(1,a3))


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

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


= { eq \r(29). 5} {23 + 3.2}



= 5 eq \r(29). {8 + 6} = 5  eq \r(29). 14



= 70  eq \r(29) (Ans.)
eq \o((((,cÖkœ(37) x2 = 11+ 2 eq \r(30), x > 0 Ges a +  eq \f(1,a) = 6
 
[gwZwSj g‡Wj ¯‹zj GÛ K‡jR, XvKv ( cÖkœ bs 1]  
K.
 eq \f(1,x) Gi gvb wbY©q Ki|
2
L.
cÖgvY Ki †h, x6 (  eq \f(1,x6) = 1932 eq \r(30).
4
M.
a5 +  eq \f(1,a5) Gi gvb wbY©q Ki|
4
37 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 5(L) bs mgvavb `ªóe¨|
eq \o((,L)
ÔKÕ n‡Z cvB,

( x =  eq \r(6) +  eq \r(5)

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

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

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


=  eq \b(2\r(6))3 ( 3 eq \b(2\r(6)) = 48 eq \r(6) ( 6 eq \r(6) = 42 eq \r(6) 


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

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

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


=  eq \b(2\r(5))3 + 3 ( 2 eq \r(5)


= 40 eq \r(5) + 6 eq \r(5) 



= 46 eq \r(5)

evgc¶ =  eq \b(x6 ( \f(1,x6)) = (x3)2 (  eq \b(\f(1,x3))2


=  eq \b(x3 + \f(1,x3))

 eq \b(x3 ( \f(1,x3))


= 42 eq \r(6) ( 46 eq \r(5) 



= 1932 eq \r(30) 



= Wvbc¶

( x6 (  eq \f(1,x6) = 1932 eq \r(30) (cÖgvwYZ)
eq \o((,M)
m„Rbkxj 16(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(38) a + b + c = 0 Ges x + y = 5, xy = 6
 
[D`qb D”P gva¨wgK we`¨vjq, XvKv ( cÖkœ bs 2]  
K.
p8 + p4 ( 2 †K Drcv`‡K we‡k­lY Ki|
2
L.
cÖgvY Ki †h, x5 + y5 = 275.
4
M.
cÖgvY Ki †h,  eq \f((b + c)2,3bc) +  eq \f((c + a)2,3ca) +  eq \f((a + b)2,3ab) = 1.
4
38 bs cÖ‡kœi mgvavb
eq \o((,K)
cÖ`Ë ivwk = p8 + p4 ( 2



= p8 + 2p4 ( p4 ( 2



= p4(p4 + 2) ( 1(p4 + 2)



= (p4 + 2)(p4 ( 1)



= (p4 + 2) {(p2)2 ( 12}



= (p4 + 2)(p2 + 1)(p2 ( 1)



= (p4 + 2)(p2 + 1)(p + 1)(p ( 1) (Ans.)
eq \o((,L)
cvV¨eB‡qi Abykxjbx-3.2 Gi D`vniY 17(M) `ªóe¨| c„ôv-52
eq \o((,M)
†`Iqv Av‡Q, a + b + c = 0 

( a + b = ( c, b + c = (a Ges c + a = ( b


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

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

=  eq \f(a2,3bc) +  eq \f(b2,3ca) +  eq \f(c2,3ab) 

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

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

=  eq \f(((c)3 ( 3ab((c) + c3,3abc)  [( a + b = – c]


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

=  eq \f(3abc,3abc) = 1 = Wvbc¶
(
 eq \f((b + c)2,3bc) +  eq \f((c + a)2,3ca) +  eq \f((a + b)2,3ab)  = 1 (cÖgvwYZ)
eq \o((((,cÖkœ(39) x ( 9 ( 4 eq \r(5) = 0 Ges ƒ(y) =  eq \f(y3 ( 3y2 + 1,y(1 ( y))

(mgwš^Z Aa¨vq 2 I 3

[wgicyi K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, XvKv ( cÖkœ bs 1]  
K.
 eq \r(x)  Gi gvb wbY©q Ki|
2
L.
x eq \r(x)  (  eq \f(1,x\r(x)) Gi gvb wbY©q Ki|
4
M.
†`LvI †h, ƒ eq \b(\f(1,y))  = ƒ(1 ( y)
4
39 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, x ( 9 ( 4 eq \r(5) = 0



ev,
x = 9 + 4 eq \r(5)



   = 5 + 4 eq \r(5) + 4




   = ( eq \r(5))2 + 2. eq \r(5).2 + 22


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


∴
 eq \r(x)  =  eq \r(5) + 2 (Ans.)
eq \o((,L)
 eq \f(1,\r(x))  =  eq \f(1,\r(5) + 2)  =  eq \f( ( 2,( eq \r(5) + 2) ( eq \r(5) ( 2))
 =  eq \f( ( 2,( eq \r(5))2 ( 22)
 =  eq \f( ( 2,5 ( 4)
 =  eq \r(5) ( 2

∴
x eq \r(x)  (  eq \f(1,x\r(x)) = ( eq \r(x))3 (  eq \b(\f(1,\r(x)))3 



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

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



= ( eq \r(5) + 2 (  eq \r(5) + 2)3 + 3( eq \r(5) + 2 (  eq \r(5) + 2)




= 43 + 3.4




= 64 + 12 = 76 (Ans.)
eq \o((,M)
cvV¨eB‡qi Abykxjbx-2.2 Gi D`vniY-23 `ªóe¨| c„ôv- 37
eq \o((((,cÖkœ(40) x2 ( 2 eq \r(30) ( 11 = 0; x > 0
 
[BbwRwbqvwis BDwbfviwmwU ¯‹zj GÛ K‡jR, XvKv ( cÖkœ bs 1]  
K.
a3 + 9b3 + (a ( b)3 †K Drcv`‡K we‡k­lY Ki|
2
L.
†`LvI †h, x3 +  eq \f(1,x3) = 42 eq \r(6) 
4
M.
 eq \b(x2 + \f(1,x2)) 

 eq \b(x3 ( \f(1,x3)) Gi gvb wbY©q Ki|
4
40 bs cÖ‡kœi mgvavb
eq \o((,K)
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.)
eq \o((,L)
m„Rbkxj 37(L) bs mgvavb `ªóe¨|
eq \o((,M)
ÔLÕ n‡Z cvB, 

x (  eq \f(1,x) =  eq 2\r(5) 

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

 eq \b(x3 ( \f(1,x3)) 

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

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

=  eq \b\bc\{(\b(2\r(6))2 ( 2) 

 eq \b\bc\{(\b(2\r(5))3 + 3. 2\r(5)) 

= (24 ( 2) (40 eq \r(5) + 6 eq \r(5)) 

= 22 ( 46 eq \r(5) 

= 1012 eq \r(5) (Ans.)
eq \o((((,cÖkœ(41) (i) x2 = 2 eq \r(30) + 11


(ii) a3 +  eq \f(1,a3) = 18 eq \r(3)  
[DËiv nvB ¯‹zj GÛ K‡jR, XvKv ( cÖkœ bs 1]  
K.
x Gi gvb wbY©q Ki|
2
L.
 eq \f(x6 + 1,x3) Gi gvb wbY©q Ki|
4
M.
(ii) bs n‡Z †`LvI †h, a =  eq \r(3) +  eq \r(2) 
4
41 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 5(L) bs mgvavb `ªóe¨|
eq \o((,L)
ÔKÕ n‡Z cvB,

x =  eq \r(6) +  eq \r(5) ... ... ... (i)


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


=  eq \f(\r(6) ( \r(5),\b(\r(6) + \r(5))\b(\r(6) ( \r(5)))


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

(  eq \f(1,x) =  eq \r(6) (  eq \r(5) ... ... ...  (ii)


(i) + (ii) (

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

cÖ`Ë ivwk = eq \f(x6 + 1,x3)


= x3 +  eq \f(1,x3) 



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


=  eq \b(2\r(6))3 ( 3 eq \b(2\r(6))


= 48 eq \r(6) ( 6 eq \r(6)


= 42 eq \r(6) (Ans.)

eq \o((,M)
m„Rbkxj 5(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(42) 2a =  eq \r(7)  +  eq \r(5) Ges 2b =  eq \r(7)  (  eq \r(5)
 
[ivYx wejvmgwY miKvwi evjK D”P we`¨vjq, MvRxcyi ( cÖkœ bs 1]  
K.
ab Gi gvb wbY©q Ki|
2
L.
a2 ( b2 Gi gvb wbY©q Ki|
4
M.
†`LvI †h, (a2 + b2) (a3 + b3) = 33 eq \r(7) 
4
42 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, 2a =  eq \r(7)  +  eq \r(5)


 Ges   2b =  eq \r(7)  (  eq \r(5)

( 4ab = ( eq \r(7)  +  eq \r(5)) ( eq \r(7)  (  eq \r(5))



= ( eq \r(7) )2 ( ( eq \r(5))2 = 7 ( 5 = 2


ev,
4ab = 2


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

(
ab =  eq \f(1,2)  (Ans.)
eq \o((,L)
†`Iqv Av‡Q, 2a =  eq \r(7)  +  eq \r(5) Ges 2b =  eq \r(7)  (  eq \r(5)

(
2a + 2b =  eq \r(7)  +  eq \r(5) +  eq \r(7)  (  eq \r(5)

ev,
2(a + b) = 2 eq \r(7) 

(
a + b =  eq \r(7) 

Avevi, 2a ( 2b = ( eq \r(7)  +  eq \r(5)) ( ( eq \r(7)  (  eq \r(5))


ev,
2(a ( b) =  eq \r(7)  +  eq \r(5) (  eq \r(7)  +  eq \r(5)

ev,
2(a ( b) = 2 eq \r(5)

(
a ( b =  eq \r(5)

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




=  eq \r(7)  .  eq \r(5) 



=  eq \r(35)  (Ans.)
eq \o((,M)
ÔKÕ n‡Z cvB, ab =  eq \f(1,2) 

ÔLÕ n‡Z cvB, a + b =  eq \r(7)

GLv‡b, a2 + b2 = (a + b)2 ( 2ab



= ( eq \r(7) )2 ( 2 .  eq \f(1,2) 


= 7 ( 1 = 6

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



= ( eq \r(7) )3 ( 3 .  eq \f(1,2)  .  eq \r(7) 


= 7 eq \r(7)  (  eq \f(3,2)



=  eq \f(14 ( 3 eq \r(7) ,2)
 


=  eq \f(11,2)


GLb, (a2 + b2) (a3 + b3) = 6 .  eq \f(11,2)
  [gvb ewm‡q]



= 3.11 eq \r(7)  



= 33 eq \r(7) 

( (a2 + b2) (a3 + b3) = 33 eq \r(7)  (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(43) x2 (  eq \r(5)x + 1 = 0 Ges a3 +  eq \f(1,a3)  = 18 eq \r(3) `yBwU exRMvwYwZK ivwk|
 
[gyKzj wb‡KZb D”P we`¨vjq, gqgbwmsn ( cÖkœ bs 1]   
K.
x +  eq \f(1,x)  Gi gvb wbY©q Ki|
2
L.
cÖgvY Ki †h, x5 +  eq \f(1,x5)  = 5 eq \r(5)
4
M.
†`LvI †h, a =  eq \r(3) +  eq \r(2)
4
43 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, 

x2 (  eq \r(5)x + 1 = 0

ev, 
x2 + 1 =  eq \r(5)x


ev, 
 eq \f(x2 + 1,x) =  eq \r(5)

(  x +  eq \f(1,x) =  eq \r(5) (Ans.)
eq \o((,L)
GLv‡b, x2 +  eq \f(1,x2) =  eq \b(x + \f(1,x))2 ( 2x.  eq \f(1,x)


=  eq \b(\r(5))2 ( 2   [ÔKÕ †_‡K]


= 5 ( 2 = 3


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


= ( eq \r(5))3 ( 3. eq \r(5)


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


= 2 eq \r(5)

(  eq \b(x2 + \f(1,x2))  eq \b(x3 + \f(1,x3)) = 3.2 eq \r(5)

ev, 
x5 + x +  eq \f(1,x) +  eq \f(1,x5) = 6 eq \r(5)

ev, 
x5 +  eq \f(1,x5) = 6 eq \r(5) (  eq \b(x + \f(1,x))



= 6 eq \r(5) (  eq \r(5)

( 
x5 +  eq \f(1,x5) = 5 eq \r(5) (cÖgvwYZ)
eq \o((,M)
m„Rbkxj 5(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(44) A = x + y + z, B = x2 (  eq \r(3)x + 1 Ges C = y3 +  eq \f(1,y3) n‡j,
 
[gqgbwmsn wRjv ¯‹zj, gqgbwmsn ( cÖkœ bs 2]  
K.
cÖgvY Ki †h, x3 + y3 + z3 = 3xyz; hLb A = 0.
2
L.
 eq \b(x3 + \f(1,x3)) +  eq \b(x2 + \f(1,x2)) Gi gvb wbY©q Ki, hLb B = 0.
4
M.
cÖgvY Ki †h, C = 18 n‡j y =  eq \f(3 + \r(5),2).
4
44 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 18(K) bs mgvavb `ªóe¨|
eq \o((,L)
†`Iqv Av‡Q,

B = 0


ev, x2 − x eq \r(3) + 1 = 0


ev, x2 + 1 = x eq \r(3)

ev,  eq \f(x2,x) +  eq \f(1,x) =  eq \f(x\r(3),x) [Dfqc¶‡K x Øviv fvM K‡i]

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

cÖ`Ë ivwk =  eq \b(x3 + \f(1,x3)) +  eq \b(x2 + \f(1,x2))


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


= ( eq \r(3))3 − 3. eq \r(3) + ( eq \r(3))2 − 2 



= 3 eq \r(3) − 3 eq \r(3) + 3 − 2



= 1 (Ans.)
eq \o((,M)
†`Iqv Av‡Q, C = 18


ev, y3 +  eq \f(1,y3) = 18


ev,  eq \f(y6 + 1,y3) = 18


ev, y6 + 1 = 18y3 


ev, y6 − 18y3 + 1 = 0 


ev, (y3)2 − 2.y3. 9 + 92 − 92 + 1 = 0


ev, (y3 − 9)2 = 80


ev, y3 − 9 =  eq \r(80)

ev, y3 = 9 + 4 eq \r(5) [(  eq \r(80) =  eq \r(5 ( 16) = 4 eq \r(5)]


ev, 8y3 = 72+ 32 eq \r(5) [Dfqc¶‡K 8 Øviv ¸Y K‡i]

ev, (2y)3 = 27 + 27 eq \r(5) + 45 + 5 eq \r(5)

ev, (2y)3 = (3)3 + 3.32 eq \r(5) + 3.3( eq \r(5))2 + ( eq \r(5))3 


ev, (2y)3 = (3 +  eq \r(5))3 


ev, 2y = 3 +  eq \r(5)

( y =  eq \f(3 + \r(5),2) (cÖgvwYZ)
eq \o((((,cÖkœ(45) a2 ( 5a + 1 = 0, p4 = 119 (  eq \f(1,p4) 
 
[Rvgvjcyi miKvwi evwjKv D”P we`¨vjq, Rvgvjcyi ( cÖkœ bs 1]  
K.
x4 ( 7x2 + 1 †K Drcv`‡K we‡k­lY Ki|
2
L.
†`LvI †h,   eq \f(a8 ( 1,a4)  = 115eq \r(21)

 cc21) 
4
M.
cÖgvY Ki †h, p6 ( 1 ( 36p3 = 0
4
45 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 3(K) bs mgvavb `ªóe¨|
eq \o((,L)
†`Iqv Av‡Q, a2 ( 5a + 1 = 0

ev, a ( 5 +  eq \f(1,a) = 0


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


AZtci m„Rbkxj 3(L) bs mgvavb `ªóe¨|
eq \o((,M)
m„Rbkxj 3(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(46) P = a + b + c, Q = a2 + b2 + c2 
 
[†kicyi miKvwi wf‡±vwiqv GKv‡Wgx, †kicyi ( cÖkœ bs 2]  
K.
P = 0 n‡j, a3 + b3 + c3 Gi gvb wbY©q Ki|
2
L.
c = 0, P = 2, Q = 4 n‡j, (a3 + b3 ( 8)2 Gi gvb wbY©q Ki|
4
M.
P = 10, Q = 15, n‡j (a + b)2 + (b + c)2 + (c + a)2 Gi gvb wbY©q Ki|
4
46 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 18(K)bs mgvavb `ªóe¨|
eq \o((,L)
†`Iqv Av‡Q, P = a + b + c




Q = a2 + b2 + c2 


C = 0, P = 2, Q = 4 n‡j,


2 = a + b ... ... (i)


Ges
4 = a2 + b2 ... ... (ii)



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


ev,
2ab = (a + b)2 ( (a2 + b2) [(i) I (ii) bs †_‡K]

ev,
2ab = 22 ( 4


(
ab = 0


GLb, (a3 + b3 ( 8)2 



= {(a + b)3 ( 3ab (a + b) ( 8}2 



= (23 ( 3.0.2 ( 8)2 



= (8 ( 8)2 



= 0 (Ans.)
eq \o((,M)
†`Iqv Av‡Q, P = a + b + c, Q = a2 + b2 + c2 


P = 10, Q = 15 n‡j,

a + b + c = 10 ... ... (i) Ges a2 + b2 + c2 = 15 ... ... (ii)


GLb, a + b + c = 10


ev,
a2 + b2 + c2 + 2(ab + bc + ca) = 100 [eM© K‡i]

ev,
2(ab + bc + ca) = 100 ( (a2 + b2 + c2)


ev,
2(ab + bc + ca) = 100 ( 15 [(ii) bs †_‡K]

(
2(ab + bc + ca) = 85 ... ... (iii)


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 ( 15 + 85 [(ii) I (iii) †_‡K]


= 115 (Ans.)
eq \o((((,cÖkœ(47) P = a + b + c, ƒ(t) =  eq \f(1 + t2 + t4,t2) Ges R = x3 +  eq \f(1,x3) 

(mgwš^Z Aa¨vq 2 I 3

[ivRkvnx K‡jwR‡qU ¯‹zj, ivRkvnx ( cÖkœ bs 1]  
K.
cÖgvY Ki †h, a3+ b3 + c3 = 3abc, hLb P = 0
2
L.
†`LvI †h, ƒ(t­2) = ƒ(t2)
4
M.
R = 18 n‡j cÖgvY Ki †h, x =  eq \f(3 + \r(5),2)
4
47 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 18(K) bs mgvavb `ªóe¨|
eq \o((,L)
Aa¨vq-2 Gi m„Rbkxj 8(M) bs mgvavb `ªóe¨| c„ôv- 34
eq \o((,M)
m„Rbkxj 44(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(48) a + b =  eq \r(3) , a2 ( b2 =  eq \r(6)  Ges p3 +  eq \f(1,p3) = 18 eq \r(3) 
 
[knx` gvgyb gvngy` cywjk jvBbm& ¯‹zj GÛ K‡jR, ivRkvnx ( cÖkœ bs 2]  
K.
a ( b Gi gvb wbY©q Ki|
2
L.
cÖgvY Ki †h, 16ab(a2 + b2) = 10
4
M.
†`LvI †h, p =  eq \r(3) +  eq \r(2) 
4
48 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, a + b =  eq \r(3)  



Ges a2 ( b2 =  eq \r(6) 


ev, (a + b) (a ( b) =  eq \r(6) 


ev,  eq \r(3) ( (a ( b) =  eq \r(6) 

( a ( b =  eq \f(\r(6),\r(3)) =  eq \r(2)  (Ans.)
eq \o((,L)
m„Rbkxj 17(M) bs mgvavb `ªóe¨|
eq \o((,M)
m„Rbkxj 5(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(49) x2 = 9 + 4 eq \r(5), †hLv‡b, x > 0 
[e¸ov wRjv ¯‹zj, e¸ov ( cÖkœ bs 1]  
K.
a3 – a – 6 †K Drcv`‡K we‡k­lY Ki| 
2
L.
†`LvI †h, x8 – 322x4 + 1 = 0 
4
M.
 eq \f(x10 – 1,x5) Gi gvb wbY©q Ki| 
4
49 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-3.4 Gi D`vniY-30 `ªóe¨| c„ôv-61
eq \o((,L)
†`Iqv Av‡Q, x2 = 9 + 4 eq \r(5)



= 5 + 2. eq \r(5).2 + 4




=  eq \b(\r(5))2 + 2. eq \r(5).2 + 22



=  eq \b(\r(5) + 2)2

( 
x =  eq \r(5) + 2 

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


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


=  eq \f(\r(5) ( 2,\b(\r(5))2 ( 22)


=  eq \f(\r(5) ( 2,5 ( 4) 



=  eq \r(5) ( 2


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


ev, 
x +  eq \f(1,x) = 2 eq \r(5)

ev, 
 eq \b(x + \f(1,x))2 =  eq \b(2\r(5))2 [eM© K‡i]

ev, 
x2 +  eq \f(1,x2) + 2.x. eq \f(1,x) = 20


ev, 
x2 +  eq \f(1,x2) = 18 ... ... ... (i)


ev, 
 eq \b(x2 + \f(1,x2))2 = (18)2 [cyYivq eM© K‡i]

ev, 
(x2)2 +  eq \b(\f(1,x2))2 + 2.x2. eq \f(1,x2) = 324


ev, 
x4 +  eq \f(1,x4) = 324 ( 2


ev,
 eq \f(x8 + 1,x4) = 322 

ev,
x8 + 1 = 322x4 


(
x8 – 322x4 + 1 = 0 (†`Lv‡bv n‡jv) 
eq \o((,M)
ÔLÕ †_‡K cvB, x +  eq \f(1,x) = 2 eq \r(5)

Ges x (  eq \f(1,x)  =  eq \r(5) + 2 (  eq \r(5) + 2 = 4

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


= 43 + 3.4



= 64 + 12



= 76


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

 eq \b(x3 ( \f(1,x3)) = 18 ( 76


ev, 
x5 + x (  eq \f(1,x) (  eq \f(1,x5) = 1368


ev, 
x5 (  eq \f(1,x5) = 1368 (  eq \b(x ( \f(1,x))

ev,
x5 (  eq \f(1,x5)  = 1368 ( 4 [gvb ewm‡q]

ev, 
x5 (  eq \f(1,x5) = 1364 

(
 eq \f(x10 – 1,x5) = 1364 (Ans.)
eq \o((((,cÖkœ(50) x2 = 5 + 2 eq \r(6), a + b = m, a2 + b2 = n Ges a3 + b3 = p3
 
[e¸ov K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, e¸ov ( cÖkœ bs 2]  
K.
x Gi gvb wbY©q Ki|
2
L.
x4 (  eq \f(1,x4) Gi gvb wbY©q Ki|
4
M.
cÖgvY Ki †h, m3 + 2p3 = 3mn.
4
50 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 10(K) bs mgvavb `ªóe¨|
eq \o((,L)
ÔKÕ n‡Z cvB, x =  eq \r(3) +  eq \r(2)

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


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

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

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

cÖ`Ë ivwk = x4 (  eq \f(1,x4) = ( x2)2 (  eq \b(\f(1,x2))2 


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


=  eq \b\bc\{(\b\bc(x + \f(1,x))\s\up5(2) ( 2.x.\f(1,x))

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


= eq \b\bc\{((2 \r(3))2 ( 2).2  eq \r(3).2  eq \r(2) 



= (12 ( 2).4 eq \r(6)  


= 40 eq \r(6)  (Ans.)  
eq \o((,M)
m„Rbkxj 10(M)bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(51) x + y =  eq \r(3) Ges x2 ( y2 =  eq \r(6) n‡j,
 
[iscyi wRjv ¯‹zj, iscyi ( cÖkœ bs 2]  
K.
x + y + z = 0 n‡j, cÖgvY Ki †h, x3 + y3 + z3 = 3xyz.
2
L.
†`LvI †h, x3 + y3 +  eq \f(\r(27),4) = 3 eq \r(3) 
4
M.
hw` x2 Gi gvb 5 + 2 eq \r(6) nq Ges y =  eq \f(1,x) nq Z‡e cÖgvY Ki †h, 

16xy (x2 + y2) = 160.
4
51 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 18(K) bs mgvavb `ªóe¨|
eq \o((,L)
m„Rbkxj 17(L) bs mgvavb `ªóe¨|
eq \o((,M)
†`Iqv Av‡Q,


x2 = 5 + 2 eq \r(6) 


= 3 + 2 eq \r(3) .  eq \r(2)  + 2



=  eq \b(\r(3))2 + 2. eq \r(3) .  eq \r(2) +  eq \b(\r(2))2 


=  eq \b(\r(3) + \r(2))2 

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

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


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


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


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

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


= 2 eq \r(3) 

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


= 2 eq \r(2) 

( 16xy(x2 + y2)


2 . 4xy . 2(x2 + y2)


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


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


= 2(12 ( 8) (12 + 8)


= 2 ( 4 ( 20


= 160


( 16xy(x2 + y2) = 160 (cÖgvwYZ)
eq \o((((,cÖkœ(52) p +  eq \f(1,p) = 5, y (  eq \f(1,y) = m

[iscyi miKvwi evwjKv D”P we`¨vjq, iscyi ( cÖkœ bs 1]  
K.
54y4 + 27y3a ( 16y ( 8a †K Drcv`‡K we‡k­lY Ki|
2
L.
p4 eq \b(1 ( \f(1,p8)) = 115 eq \r(21) cÖgvY Ki|
4
M.
y4 = 119 (  eq \f(1,y4) n‡j, cÖgvY Ki †h, m = ( 3.
4
52 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-3.4 Gi D`vniY-32 `ªóe¨| c„ôv-62
eq \o((,L)
†`Iqv Av‡Q,

p +  eq \f(1,p) = 5


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


= 52 ( 4.1



= 21


( p (  eq \f(1,p) =  eq \r(21)

Avevi, p2 +  eq \f(1,p2) =  eq \b(p + \f(1,p))2 ( 2.p. eq \f(1,p)


= 52 ( 2 = 23


GLb, evgc¶ = p4 eq \b(1 ( \f(1,p8))


= p4 (  eq \f(1,p4)


= (p2)2 (  eq \b(\f(1,p2))2


=  eq \b(p2 + \f(1,p2))

 eq \b(p2 ( \f(1,p2))


=  eq \b(p2 + \f(1,p2))

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

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


= 23.5. eq \r(21)


= 115 eq \r(21)


= Wvbc¶

( p4 eq \b(1 ( \f(1,p8)) = 115 eq \r(21) (cÖgvwYZ)
eq \o((,M)
DÏxcK Abymv‡i, y (  eq \f(1,y) = m


ev, y2 +  eq \f(1,y2) – 2y.  eq \f(1,y) = m2 [eM© K‡i]

ev, y2 +  eq \f(1,y2) = m2 + 2

cÖkœvbymv‡i, y4 = 119 (  eq \f(1,y4)


ev, y4 +  eq \f(1,y4) = 119



ev, (y2)2 +  eq \b(\f(1,y2))2 = 119



ev,  eq \b(y2 + \f(1,y2))2 ( 2.y2. eq \f(1,y2) = 119



ev, (m2 + 2)2 = 119 + 2 = 121



ev, m2 + 2 = 11



ev, m2 = 11 ( 2 = 9



( m = ( 3 (cÖgvwYZ)
eq \o((((,cÖkœ(53) x3 (  eq \f(1,x3)  = 46 eq \r(5), a2 ( 2 eq \r(6) a + 1 = 0 Ges x, a > 0 n‡jÑ
 
[cywjk jvBÝ ¯‹zj GÛ K‡jR, iscyi ( cÖkœ bs 2]   
K.
Drcv`‡K we‡k­lY Ki : 4m2 +  eq \f(1,4m2) ( 2 + 4m (  eq \f(1,m) 
2
L.
cÖgvY Ki †h, x =  eq \r(6)  +  eq \r(5)
4
M.
a5 (  eq \f(1,a5)  Gi gvb KZ?
4
53 bs cÖ‡kœi mgvavb
eq \o((,K)
4m2 +  eq \f(1,4m2)  – 2 + 4m –  eq \f(1,m) 

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

=  eq \b(2m – \f(1,2m))2  + 2 eq \b(2m – \f(1,2m)) 

=  eq \b(2m – \f(1,2m))   eq \b(2m – \f(1,2m) + 2)   (Ans.)
eq \o((,L) 
m„Rbkxj 26(M) bs mgvavb `ªóe¨|
eq \o((,M)
†`Iqv Av‡Q, a2 ( 2 eq \r(6) a + 1 = 0


ev,
a2 + 1 = 2 eq \r(6) a


ev,
a +  eq \f(1,a)  = 2 eq \r(6)  ... ... ... (i)


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




= (2 eq \r(6) )2 ( 4 = 24 ( 4 = 20



(
a (  eq \f(1,a)  =  eq \r(20)  = 2 eq \r(5)

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



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



= 24 ( 2 = 22


Avevi, a3 (  eq \f(1,a3)  =  eq \b(a ( \f(1,a))3 + 3. a.  eq \f(1,a)  eq \b(a ( \f(1,a)) 



= (2 eq \r(5))3 + 3 ( 2 eq \r(5)



= 40 eq \r(5) + 6 eq \r(5) 



= 46 eq \r(5)

GLb,  eq \b(a2 + \f(1,a2)) 

 eq \b(a3 ( \f(1,a3))  = a5 (  eq \f(1,a)  + a (  eq \f(1,a5) 

(
a5 (  eq \f(1,a5)  =  eq \b(a2 + \f(1,a2)) 

 eq \b(a3 ( \f(1,a3)) (  eq \b(a ( \f(1,a)) 



= 22 ( 46 eq \r(5) ( 2 eq \r(5)



= 1010 eq \r(5) (Ans.)
eq \o((((,cÖkœ(54) p ( 5 = 2 eq \r(6)  
[Kzwgj­v wRjv ¯‹zj, Kzwgj­v ( cÖkœ bs 1]  
K.
x3 ( 9y3 + (x + y)3 †K Drcv`‡K we‡k­lY Ki|
2
L.
 eq \b(\f(p6 + 1,p3))

 eq \b(p2 ( \f(1,p2)) Gi gvb wbY©q Ki|
4
M.
cÖgvY Ki †h, p eq \r(p) (  eq \f(1,p\r(p)) = 22 eq \r(2).
4
54 bs cÖ‡kœi mgvavb
eq \o((,K)
x3 – 9y3 + (x + y)3 


= x3 – y3 + (x + y)3 – 8y3 


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


= (x – y) (x2 + xy + y2) + (x + y – 2y){(x + y)2 + (x + y)(2y + (2y)2}


= (x – y) (x2 + xy + y2) + (x – y) (x2 + 2xy + y2  + 2xy + 2y2 + 4y2)


= (x – y) (x2 + xy + y2) + (x – y) (x2 + 4xy + 7y2) 


= (x – y) (x2 + xy + y2 + x2 + 4xy + 7y2) 


= (x – y) (2x2 + 5xy + 8y2) (Ans.)
eq \o((,L)
†`Iqv Av‡Q, 

    p – 5 = 2eq \r(6) 

ev, p = 5 + 2 eq \r(6) 

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



=  eq \f(1,5 + 2) 
 (  eq \f(5 ( 2,5 ( 2 eq \r(6) ) 
  [ni I je‡K (5 ( 2 eq \r(6) ) Øviv ¸Y K‡i]


= 6)  eq \f(5 ( 2,52 ( (2 eq \r(6) )2) 



= 6)  eq \f(5 ( 2,25 ( 24) 
 



= 5 ( 2 eq \r(6) 

( p +  eq \f(1,p)  = 5 + 2 eq \r(6)  + 5 ( 2 eq \r(6)  = 10

Avevi, p (  eq \f(1,p) = 5 + 2 eq \r(6) ( 5 + 2 eq \r(6) = 4 eq \r(6)

GLb,  eq \b(\f(p6 + 1,p3))  eq \b(p2 ( \f(1,p2)) =  eq \b(p3 + \f(1,p3))  eq \b(p + \f(1,p))  eq \b(p ( \f(1,p))


=  eq \b\bc\{(\b(p + \f(1,p))3 ( 3.p.\f(1,p) \b(p + \f(1,p))) . 10. 4 eq \r(6)


= {103 ( 3.10}. 10. 4 eq \r(6)


= (1000 ( 30).40 eq \r(6)


= 38800 eq \r(6) (Ans.)
eq \o((,M)
†`Iqv Av‡Q, 


p = 5 + 2 eq \r(6) 

ev,
p = ( eq \r(3))2 + 2. eq \r(3). eq \r(2) + ( eq \r(2))2

ev,
( eq \r(p))2  = ( eq \r(3) +  eq \r(2))2


(
 eq \r(p)  =  eq \r(3) +  eq \r(2)

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




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




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




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




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

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

GLb, evgc¶ = p eq \r(p)  (  eq \f(1,p\r(p)) 



= ( eq \r(p) )2 eq \r(p)  (  eq \f(1,(\r(p))2 . \r(p)) 



= ( eq \r(p))3 (  eq \b(\f(1,\r(p)))3 



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

 eq \b(\r(p) ( \f(1,\r(p))) 



= (2 eq \r(2))3 + 3.2 eq \r(2)



= 8.2 eq \r(2) + 6 eq \r(2)



= 16 eq \r(2) + 6 eq \r(2)



= 22 eq \r(2)



= Wvbc¶

(   p eq \r(p)  (  eq \f(1,p\r(p))  = 22 eq \r(2)  (cÖgvwYZ)
eq \o((((,cÖkœ(55) p + q =  eq \r(3) Ges p2 ( q2 =  eq \r(6)

[Mft j¨ve‡iUix nvB ¯‹zj, Kzwgj­v ( cÖkœ bs 1]  
K.
p Gi gvb wbY©q Ki|
2
L.
cÖgvY Ki †h, p3 + q3 (  eq \f(\r(12),8) = 2 eq \r(3).
4
M.
3pq(p2 + q2) Gi gvb wbY©q Ki|
4
55 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,

p + q =  eq \r(3) … … (i)


Ges p2 ( q2 =  eq \r(6)

ev, (p + q)(p ( q) =  eq \r(6)

ev,  eq \r(3) (p ( q) =  eq \r(2) .  eq \r(3)

( p ( q =  eq \r(2) … … (ii)


(i) I (ii) bs †hvM K‡i cvB,

2p =  eq \r(3) +  eq \r(2)

( p =  eq \f(\r(3) + \r(2),2) (Ans.)
eq \o((,L)
ÔKÕ n‡Z cvB,

      p + q =  eq \r(3)

Ges p ( q =  eq \r(2)

  (()


       2q =  eq \r(3) (  eq \r(2)

ev,  q =  eq \f(\r(3) ( \r(2),2)

ÔKÕ  n‡Z, p =  eq \f(\r(3) + \r(2),2)

(  pq =  eq \b(\f(\r(3) + \r(2),2))  eq \b(\f(\r(3) ( \r(2),2)) =  eq \f(1,4)  eq \b\bc\{(\b(\r(3))2 ( \b(\r(2))2) =  eq \f(1,4)

evgc¶ = p3 + q3 (  eq \f(\r(12),8)


= (p + q)3 ( 3pq(p + q) (  eq \f(\r(12),8)


=  eq \b(\r(3))3 ( 3 (  eq \f(1,4)  eq \b(\r(3)) (  eq \f(2\r(3),8) [gvb ewm‡q]


= 3 eq \r(3) (  eq \f(3\r(3),4) –  eq \f(\r(3),4)


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


= 3 eq \r(3) (  eq \r(3)


= 2 eq \r(3)


= Wvbc¶

( p3 + q3 (  eq \f(\r(12),8) = 2 eq \r(3) (cÖgvwYZ)
eq \o((,M)
cÖ`Ë ivwk = 3pq(p2 + q2)



= 3pq{(p + q)2 ( 2pq}



= 3 (  eq \f(1,4)  eq \b\bc\{(\b(\r(3))2 ( 2 ( \f(1,4)) [gvb ewm‡q]


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


=  eq \f(3,4) (  eq \f(5,2) =  eq \f(15,8) (Ans.)

eq \o((((,cÖkœ(56) y = 5 + 2 eq \r(6)  Ges x2 +  eq \f(1,x2)  =  eq \f(82,9) .

[B¯úvnvbx cvewjK ¯‹zj I K‡jR, Kzwgj­v ( cÖkœ bs 1]  
K.
Drcv`‡K we‡k­lY Ki : m3 ( 3m2 + 3m ( 2.
2
L.
y4 +  eq \f(1,y4)  Gi gvb wbY©q Ki|
4
M.
cÖgvY Ki †h, 27 eq \b(x3 ( \f(1,x3))  = 728.
4
56 bs cÖ‡kœi mgvavb

m„Rbkxj 1 bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(57) p2 = 5 + 2 eq \r(6) Ges a2 ( 2 eq \r(6)a + 1 = 0 `yBwU exRMvwYwZK mgxKiY|  
[Kzwgj­v gWvb© nvB ¯‹zj, Kzwgj­v ( cÖkœ bs 1]  
K.
p Gi gvb wbY©q Ki|
2
L.
†`LvI †h, p5 +  eq \f(1,p5) = 178 eq \r(3)
4
M.
cÖgvY Ki †h, eq \f(1,a3) (a6 ( 1) = 46 eq \r(5) 
4
57 bs cÖ‡kœi mgvavb
eq \o((,K) m„Rbkxj 10(K) bs mgvavb `ªóe¨|
eq \o((,L) m„Rbkxj 13(M) bs mgvavb `ªóe¨|
eq \o((,M) m„Rbkxj 9(L) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(58) x = 7 (  eq \f(1,x) 
 [†bvqvLvjx wRjv ¯‹zj, †bvqvLvjx ( cÖkœ bs 3]   
K.
 eq \f(x,x2 + x + 1) Gi gvb KZ?
2
L.
†`LvI †h, x4 +  eq \f(1,x4)  = 2207
4
M.
 eq \b(x2 + \f(1,x2))  eq \b(x4 + \f(1,x4))  Gi gvb wbY©q Ki|
4
58 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, x = 7 (  eq \f(1,x) 

( x +  eq \f(1,x)  = 7 ... ... ... (i)

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



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




=  eq \f(1,7 + 1)  [(i) bs n‡Z]



=  eq \f(1,8)  (Ans.) 
eq \o((,L)
ÔKÕ n‡Z cvB, x +  eq \f(1,x)  = 7

ev,
x2 +  eq \f(1,x2)  + 2 . x .  eq \f(1,x)  = 49 [eM© K‡i]

ev,
x2 +  eq \f(1,x2)  = 47 ... ... ... (ii)

ev,
 eq \b(x2 + \f(1,x2))2 = (47)2

ev,
x4 +  eq \f(1,x4)  + 2 . x2 .  eq \f(1,x2)  = 2209


ev,
x4 +  eq \f(1,x4)  = 2209 ( 2


(
x4 +  eq \f(1,x4)  = 2207 (†`Lv‡bv n‡jv)
eq \o((,M)
ÔLÕ n‡Z cvB, x2 +  eq \f(1,x2) = 47

Ges x4 +  eq \f(1,x4)  = 2207


(  eq \b(x2 + \f(1,x2))  eq \b(x4 + \f(1,x4)) = 47 ( 2207




= 103729 (Ans.)
eq \o((((,cÖkœ(59) †Kv‡bv msL¨v I H msL¨vi ¸YvÍK wecixZ msL¨vi mgwó 2 eq \r(3)|
 
[j²xcyi miKvwi evwjKv D”P we`¨vjq, j²xcyi ( cÖkœ bs 1]  
K.
msL¨vwU‡K x Pj‡K cÖKvk K‡i Dc‡ii Z_¨‡K GKwU mgxKi‡Yi gva¨‡g cÖKvk Ki|
2
L.
x3 +  eq \f(1,x3) Gi gvb wbY©q Ki|
4
M.
cÖgvY Ki †h, x =  eq \r(3) +  eq \r(2)
4
59 bs cÖ‡kœi mgvavb

m„Rbkxj 8 bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(60) i. x = 7 + 4 eq \r(3) 

ii. a + b =  eq \r(7)  Ges a ( b =  eq \r(5) 
 
[†dbx miKvwi evwjKv D”P we`¨vjq, †dbx ( cÖkœ bs 1]  
K.
a + b + c = 0 n‡j †`LvI †h, a3 + b3 + c3 = 3abc
2
L.
32a2b2(a2 + b2) Gi gvb wbY©q Ki|
4
M.
cÖgvY Ki †h,  eq \r(x) (  eq \f(1,\r(x)) = 2 eq \r(3) 
4
60 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 18(K) bs mgvavb `ªóe¨|
eq \o((,L)
†`Iqv Av‡Q, a + b =  eq \r(7)  Ges a ( b =  eq \r(5) 

( cÖ`Ë ivwk = 32a2b2(a2 + b2)



= (4ab)2.2(a2 + b2)



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



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


= (7 ( 5)2 (7 + 5)



= 22 ( 12



= 48 (Ans.)
eq \o((,M)
†`Iqv Av‡Q, x = 7 + 4 eq \r(3) 


= 4 + 4 eq \r(3)  + 3



= 22 + 2.2 eq \r(3)  +  eq \b(\r(3))2 


=  eq \b(2 + \r(3))2 


(  eq \r(x) = 2 +  eq \r(3)   [eM©g~j K‡i]

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


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


=  eq \f(2 ( \r(3),22 ( \b(\r(3))2) 


=  eq \f(2 ( \r(3),4 ( 3) 


= 2 (  eq \r(3) 

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


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


= 2 eq \r(3) 

(  eq \r(x) (  eq \f(1,\r(x))  = 2 eq \r(3)  (cÖgvwYZ)
eq \o((((,cÖkœ(61) x2 ( 12 eq \r(2) = 17 Ges y3 + y(3 = 18 eq \r(3)
 
[†dbx miKvix cvBjU D”P we`¨vjq, †dbx ( cÖkœ bs 1]  
K.
x (  eq \r(5) = 2 n‡j x (  eq \f(1,x) Gi gvb wbY©q Ki|
2
L.
cÖgvY Ki †h, ( eq \r(x))3 (  eq \f(1,(\r(x))3) = 14
4
M.
†`LvI †h,  eq \f(1,y) =  eq \r(3) (  eq \r(2)
4
61 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, 
x –  eq \r(5) = 2 



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


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




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




=  eq \f(2 ( ,22 ( ( eq \r(5))2)




=  eq \f(2 ( ,4 ( 5)




= ( (2 (  eq \r(5))




=  eq \r(5) ( 2


GLb, x (  eq \f(1,x)  =  eq \r(5) + 2 (  eq \r(5) + 2 = 4 (Ans.)
eq \o((,L)
†`Iqv Av‡Q,


x2 – 12 eq \r(2) = 17

ev, 
x2 = 12 eq \r(2) + 17

ev, 
x2 = 8 + 12 eq \r(2) + 9

ev, 
x2 = (2 eq \r(2))2 + 2.2 eq \r(2).3 + (3)2

ev, 
x2 = (2 eq \r(2) + 3)2

ev, 
x = 2 eq \r(2) + 3 [eM©g~j K‡i] 

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

ev, 
x = ( eq \r(2))2 + 2. eq \r(2).1 + (1)2

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

ev, 
 eq \r(x) =  eq \r(2) + 1 [eM©g~j K‡i] 

( 
 eq \r(x) =  eq \r(2) + 1


Zvn‡j,  eq \f(1,\r(x)) =  eq \f(1,\r(2) + 1)

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


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

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


=  eq \r(2) + 1 (  eq \r(2) + 1 = 2


(  eq \b(\r(x))3 (  eq \f(1,\b(\r(x))3) =  eq \b(\r(x))3 (  eq \b(\f(1,\r(x)))3


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


= 23 + 3.1.2



= 8 + 6



= 14


(  eq \b(\r(x))3 (  eq \f(1,\b(\r(x))3)  = 14 (cÖgvwYZ)
eq \o((,M)
m„Rbkxj 5(M) bs mgvavb `ªóe¨|

AZtci, y =  eq \r(3) +  eq \r(2)

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

ev, 
 eq \f(1,y) =  eq \f(1,\r(3) + \r(2))   eq \f(\r(3) – \r(2),\r(3) – \r(2)) 




=   eq \f(\r(3) – \r(2),(\r(3))2 – (\r(2))2)



=  eq \f(\r(3) – \r(2),3 – 2)

( 
 eq \f(1,y) =  eq \r(3) –  eq \r(2) (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(62) a3 + a( 3 = 18 eq \r(3) Ges p2 ( 3 = 2 eq \r(2)
 
[kvnxb GKv‡Wgx ¯‹zj GÛ K‡jR, †dbx ( cÖkœ bs 1]  
K.
p Gi gvb KZ?
2
L.
†`LvI †h, a =  eq \r(3) +  eq \r(2)
4
M.
a5 ( a( 5 Gi gvb wbY©q Ki|
4
62 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 7(K) bs mgvavb `ªóe¨|
eq \o((,L)
m„Rbkxj 5(M) bs mgvavb `ªóe¨|
eq \o((,M)
ÔLÕ n‡Z cvB,

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

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

GLb, a2 (  eq \f(1,a2) =  eq \b\bc(a + \f(1,a))

 eq \b\bc(a ( \f(1,a)) = 2 eq \r(3).2 eq \r(2) = 4 eq \r(6)

Avevi,  eq \b\bc(a2 ( \f(1,a2))

 eq \b\bc(a3 + \f(1,a3)) = 4 eq \r(6).18 eq \r(3) [gvb ewm‡q]

ev,
a5 +  eq \f(1,a) ( a (  eq \f(1,a5) = 72 eq \r(18)

ev,
a5 (  eq \f(1,a5) (  eq \b\bc(a ( \f(1,a)) = 72 eq \r(9 ( 2)

ev,
a5 (  eq \f(1,a5)  ( 2 eq \r(2)  = 72 ( 3 eq \r(2) 

ev,
a5  (  eq \f(1,a5) = 216 eq \r(2)  + 2 eq \r(2) 

( 
a5 (  eq \f(1,a5) = 218 eq \r(2) (Ans.)
eq \o((((,cÖkœ(63) †Kv‡bv e¨emvqx mwgwZi m`m¨MY cÖ‡Z¨‡KB m`m¨ msL¨vi 150 ¸Y Puv`v †`Iqvi wm×vš— wb‡jb| wKš‘ 6 Rb m`m¨ Puv`v bv †`Iqvq cÖ‡Z¨‡Ki Puv`vi cwigvY c~‡e©i †P‡q 1000 UvKv †e‡o †Mj|   
 
[PÆMÖvg K‡jwR‡qU ¯‹zj, PÆMÖvg ( cÖkœ bs 1]  
K.
mwgwZi m`m¨ msL¨v y Gs †gvU Puv`vi cwigvY B n‡j, G‡`i g‡a¨ m¤úK© wbY©q Ki| 
2
L.
mwgwZi m`m¨ msL¨v I †gvU Puv`vi cwigvY wbY©q Ki| 
4
M.
†gvU Puv`vi  eq \f(11,20) Ask 6% nv‡i Ges Aewkó UvKv 7.5% nv‡i 3 eQ‡ii Rb¨ mij gybvdvq wewb‡qvM Kiv n‡jv| †gvU gybvdv wbY©q Ki| 
4
63 bs cÖ‡kœi mgvavb
eq \o((,K)
mwgwZi m`m¨ msL¨v = y 


( cÖ‡Z¨K m`m¨ Puv`v †`Iqvi K_v = 150y UvKv

( †gvU Puv`v, B = 150y ×  y = 150y2  (Ans.)
eq \o((,L)
ÔKÕ †_‡K cvB, B = 150y2 

Avevi, 6 Rb m`m¨ Puv`v bv †`Iqvq †gvU Puv`v, B = (y – 6) (150y + 1000)

( 150y2 = (y – 6) (150y + 1000) 


ev, 150y2 = 150y2 ( 900y + 1000y  –6000


ev, 150y2 – 150y2 + 900y – 1000y =  –6000


ev, –100y = –6000


ev, y = 60


( m`m¨ msL¨v = 60 Rb (Ans.)

Avevi, †gvU Puv`vi cwigvY = 150 × 602 = 5,40,000 UvKv (Ans.)
eq \o((,M)
ÔLÕ †_‡K cvB, †gvU Puv`v = 5,40,000 UvKv 

( 6% nv‡i wewb‡qvM Kiv n‡q‡Q = 5,40,000 ×  eq \f(11,20)


= 2,97,000 UvKv 

Ges 7.5% nv‡i wewb‡qvM Kiv n‡q‡Q = 5,40,000 – 2,97,000 



= 2,43,000 UvKv 

( cÖ_g †¶‡Î gybvdv = g~jab ~ mgq ~ gybvdvi nvi 


= 2,97,000 × 3 ×  eq \f(6,100) 



= 53,460 UvKv 

Ges wØZxq †¶‡Î gybvdv = 2,43,000 × 3 ×  eq \f(7.5,100)


= 54,675 UvKv 

( †gvU gybvdv = 53,460 + 54,675 = 1,08,135 UvKv (Ans.)  
eq \o((((,cÖkœ(64) x2 = 11 ( 2 eq \r(30) , a3 +  eq \f(1,a3)  = P KwZcq exRMvwYwZK ivwk|
 
[B¯úvnvbx cvewjK ¯‹zj I K‡jR, PÆMÖvg ( cÖkœ bs 2]  
K.
x (  eq \f(1,x)  Gi gvb wbY©q Ki|
2
L.
P = 18 eq \r(3) n‡j †`LvI †h, a =  eq \r(3) +  eq \r(2)
4
M.
x5 (  eq \f(1,x5)  Gi gvb wbY©q Ki|
4
64 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,

x2 = 11 ( 2 eq \r(30)

ev, x2 = 6 ( 2 eq \r(6 ( 5) + 5


ev, x2 =  eq \b(\r(6))2 ( 2. eq \r(6). eq \r(5) +  eq \b(\r(5))2

ev, x2 =  eq \b(\r(6) ( \r(5))2

( x =  eq \r(6) (  eq \r(5)

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



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


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


=  eq \r(6) +  eq \r(5)

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


= ( 2 eq \r(5) (Ans.)
eq \o((,L)
m„Rbkxj 5(M) bs mgvavb `ªóe¨|
eq \o((,M)
ÔKÕ †_‡K cvB,

x (  eq \f(1,x) = ( 2 eq \r(5)

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


=  eq \b(( 2\r(5))2 + 2



= 20 + 2



= 22


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


=  eq \b(( 2\r(5))3 + 3. eq \b(( 2\r(5))


= ( 8.5 eq \r(5) ( 6 eq \r(5)


= ( 46 eq \r(5)

(  eq \b(x2 + \f(1,x2))  eq \b(x3 ( \f(1,x3)) = 22 (  eq \b(( 46\r(5))

ev, x5 + x (  eq \f(1,x) (  eq \f(1,x5) = ( 1012 eq \r(5)

ev, x5 (  eq \f(1,x5) = ( 1012 eq \r(5) (  eq \b(x ( \f(1,x))


= ( 1012 eq \r(5) (  eq \b(( 2\r(5))


= ( 1010 eq \r(5) (Ans.)
eq \o((((,cÖkœ(65) (i) p2 = 13 +  eq \r(168)   (ii) U = {1, 2, 3, 4, 5, 6, 7},

B = {x ( ( : x2 > 15 Ges x3 < 225}

Ges C = {x ( ( : 4 ( x ( 7}
(mgwš^Z Aa¨vq 2 I 3

[evsjv‡`k †bŠevwnbx ¯‹zj I K‡jR, PÆMÖvg ( cÖkœ bs 1] 
K.
Drcv`‡K we‡k­lY Ki: 4x2 +  eq \f(1,4x2) ( 2 + 4x (  eq \f(1,x)
2
L.
(ii) bs DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h, (B ( C)( = B( ( C(.
4
M.
†`LvI †h, p3 +  eq \f(1,p3) = 50 eq \r(7)
4
65 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 53(K) bs mgvavb `ªóe¨|
eq \o((,L)
Aa¨vq-2 Gi m„Rbkxj 12(L) bs mgvavb `ªóe¨| c„ôv-36
eq \o((,M)
†`Iqv Av‡Q,

p2 = 13 +  eq \r(168)


= 13 + 2 eq \r(42)


= 7 + 2. eq \r(7). eq \r(6) + 6



=  eq \b(\r(7))2 + 2. eq \r(7). eq \r(6) +  eq \b(\r(6))2


=  eq \b(\r(7) + \r(6))2

( p =  eq \r(7) +  eq \r(6)

Ges  eq \f(1,p) =  eq \f(1,\r(7) + \r(6))


=  eq \f(\r(7) ( \r(6),\b(\r(7) + \r(6))\b(\r(7) ( \r(6)))


=  eq \f(\r(7) ( \r(6),7 ( 6)


=  eq \r(7) (  eq \r(6)

( p +  eq \f(1,p) =  eq \r(7) +  eq \r(6) +  eq \r(7) (  eq \r(6) = 2 eq \r(7)

ev,  eq \b(p + \f(1,p))3 =  eq \b(2\r(7))3

ev, p3 +  eq \f(1,p3) + 3.p. eq \f(1,p)  eq \b(p + \f(1,p)) = 8.7 eq \r(7)

ev, p3 +  eq \f(1,p3) + 3 eq \b(2\r(7)) = 56 eq \r(7)

ev, p3 +  eq \f(1,p3) + 6 eq \r(7) = 56 eq \r(7)

( p3 +  eq \f(1,p3) = 50 eq \r(7) (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(66) A = { x ( N : x, 8 Gi ¸YbxqK} Ges ƒ(x) =  eq \f(1 + x2 + x4,x2) 

(mgwš^Z Aa¨vq 2 I 3
 
[PÆMÖvg K¨v›Ub‡g›U cvewjK K‡jR, PÆMÖvg ( cÖkœ bs 1]  
K.
2.4eq \o(.,6)

eq \o(.,9) †K mvaviY fMœvs‡k Ges eq \f(29,21) †K Ave„Ë `kwgK fMœvs‡k cÖKvk Ki|
2
L.
P(A) wbY©qc~e©K †`LvI †h, A Gi Dcv`vb msL¨v m n‡j P(A) Gi Dcv`vb msL¨v 2m Gi mgvb|
4
M.
ƒ(x) = 15 n‡j x5 (  eq \f(1,x5)  Gi gvb wbY©q Ki|
4
66 bs cÖ‡kœi mgvavb
eq \o((,K)
2.4eq \o(.,6)

eq \o(.,9) = eq \f(2469 ( 24,990)


=  eq \f(2445,990)


=  eq \f(163,66) 


= 2 eq \f(31,66) 

Avevi, 
	21)29(1.380952

	21

	80

	63

	170

	168

	200

	189

	110

	105

	50

	42

	80



( eq \f(29,21) = 1.eq \o(.,3)8095eq \o(.,2)
eq \o((,L)
†`Iqv Av‡Q,


A = {x ( N : x, 8 Gi ¸YbxqK}


= {1, 2, 4, 8}


( P(A) = {{1}, {2}, {4}, {8}, {1, 2}, {1, 4}, {1, 8}, {2, 4}, {2, 8}, {4, 8}, {1, 2, 4}, {1, 2, 8}, {1, 4, 8}, {2, 4, 8}, {1, 2, 4, 8}, ((}


GLv‡b, A Gi Dcv`vb msL¨v, m = 4


Ges P(A) Gi Dcv`vb msL¨v, = 16 = 24 = 2m

( P(A) Gi Dcv`vb msL¨v = 2m (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q, ƒ(x) =  eq \f(1 + x2 + x4,x2) 


    Ges ƒ(x) = 15


(  eq \f(1 + x2 + x4,x2) = 15


ev,  eq \f(1,x2) + 1 + x2 = 15


ev, x2 +  eq \f(1,x2) = 14 .........................(i)


ev,  eq \b(x ( \f(1,x))\s\up5(2)  + 2.x. eq \f(1,x) = 14


ev,  eq \b(x ( \f(1,x))\s\up5(2) = 14 ( 2


ev, x (  eq \f(1,x) =  eq \r(12) 

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

GLb, x3 (  eq \f(1,x3) =  eq \b(x ( \f(1,x))\s\up5(3)  + 3x.eq \f(1,x)  eq \b(x ( \f(1,x)) 


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


= 8.3eq \r(3) +6eq \r(3)


= 24eq \r(3) + 6eq \r(3)


= 30eq \r(3)

A_©vr x3 (  eq \f(1,x3) = 30eq \r(3) ............................(ii)


GLb, (i) I (ii) ¸Y K‡i cvB,


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

 eq \b(x3 ( \f(1,x3)) = 14.30eq \r(3)


ev, x5 + x (  eq \f(1,x) (  eq \f(1,x5) = 420eq \r(3)


ev, x5 (  eq \f(1,x5) +  eq \b(x ( \f(1,x)) = 420eq \r(3)


ev, x5 (  eq \f(1,x5) = 420eq \r(3) ( 2eq \r(3)


( x5 (  eq \f(1,x5) = 418eq \r(3) (Ans.)
eq \o((((,cÖkœ(67) P +  eq \f(1,P + 2) = 3, x3 + y3 = m Ges x2 + y2 = n
(mgwš^Z Aa¨vq 2 I 3
  
[PÆMÖvg miKvwi evwjKv D”P we`¨vjq, PÆMÖvg ( cÖkœ bs 1] 
K.
ƒ(x + 2) = 3x ( 2 n‡j, ƒ eq \b(( \f(1,3))  Gi gvb wbY©q Ki|
2
L.
DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h, (P + 2)5 +  eq \f(1,(P + 2)5)  = 2525
4
M.
m = 8 Ges n = 4 n‡j, (x + y) Gi gvb wbY©q Ki|
4
67 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, ƒ(x + 2) = 3x ( 2


awi, x + 2 = y


(
x = y ( 2


(
ƒ(y) = 3(y ( 2) ( 2 = 3y ( 6 ( 2 = 3y ( 8


(
ƒ eq \b(( \f(1,3))  = 3 eq \b(\f(( 1,3))  ( 8 = ( 1 ( 8  = ( 9 (Ans.)
eq \o((,L)
†`Iqv Av‡Q, 


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


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

ev,
(P + 2) +  eq \f(1,(P + 2))  = 5 ... ... ... ... (i)

ev,
 eq \b\bc\{((P + 2) + \f(1,(P + 2)))2  = 52 

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


(
(P + 2)2 +  eq \f(1,(P + 2)2) = 25 ( 2 = 23 ... ... ... ... (ii)

Avevi, (P + 2)3 +  eq \f(1,(P + 2)3)  =  eq \b\bc\{((P + 2) + \f(1,(P + 2)))3 

( 3 . (P + 2) .  eq \f(1,(P + 2))  eq \b\bc\{((P + 2) + \f(1,(P + 2)))



= (5)3 ( 3.5   [(i) n‡Z]



= 125 ( 15


(
(P + 3)3 +  eq \f(1,(P + 2)3)  = 110 ... ... ... ... (iii)

(ii) I (iii) ¸Y K‡i cvB,

 eq \b\bc\{((P + 2)2 + \f(1,(P + 2)2)) 

 eq \b\bc\{((P + 2)3 + \f(1,(P + 2)3))  = 23 ( 110


ev,
(P + 2)5 +  eq \f(1,(P + 2)5)  +  eq \f(1,(P + 2))  + (P + 2) = 2530

ev,
(P + 2)5 +  eq \f(1,(P + 2)5)  + 5 = 2530


(
(P + 2)5 +  eq \f(1,(P + 2)5)  = 2525 (cÖgvwYZ)
eq \o((,M)
cÖkœg‡Z, x3 + y3 = 8 ... ... ... ... (i)



x2 + y2 = 4 ... ... ... ... (ii)

(i) ( (ii) ( y K‡i cvB,


x3 + y3 ( x2y ( y3 = 8 ( 4y


ev,
x3 ( 8 = x2y ( 4y

ev,
y(x2 ( 4) = x3 ( 8


(
y =  eq \f(x3 ( 8,x2 ( 4)  ... ... ... ... (iii)

(ii) bs G y Gi gvb ewm‡q,


x2 +  eq \b(\f(x3 ( 8,x2 ( 4))2  = 4


ev,
x2(x2 ( 4)2 + (x3 ( 8)2 = 4(x2 ( 4)2

ev,
x2(x2 ( 4)2 ( 4(x2 ( 4)2 = ( (x3 ( 8)2

ev,
(x2 ( 4)2 (x2 ( 4) = ( (x3 ( 8)2

ev,
(x2 ( 4)3 = ( (x3 ( 8)2

ev,
x6 ( 12x4 + 48x2 ( 64 + x6 ( 16x3 + 64 = 0

ev,
2x6 ( 12x4 ( 16x3 + 48x2 = 0

ev, 
2x2(x4 ( 6x2 ( 8x + 24) = 0

ev, 
x2(x4 ( 2x3 + 2x3 ( 4x2 ( 2x2 + 4x ( 12x + 24) = 0


ev, 
x2{x3(x ( 2) + 2x2(x ( 2) ( 2x(x ( 2) ( 12(x ( 2)} = 0

ev, 
x2(x ( 2) (x3 + 2x2 ( 2x ( 12) = 0

ev, 
x2(x ( 2) (x3 ( 2x2 + 4x2 ( 8x + 6x ( 12) = 0

ev, 
x2(x ( 2) (x ( 2) (x2 + 4x + 6) = 0


( 
x2(x ( 2)2 (x2 + 4x + 6) = 0


nq, x2  = 0 
A_ev, (x ( 2)2 = 0
A_ev, x2 + 4x + 6 = 0


(   x = 0
( x = 2
( x =  eq \f(( 4 ( \r(42 ( 4.1.6),2.1) 





=  eq \f(( 4 ( \r(( 8),2) 




hv MÖnY‡hvM¨ bq|

x = 2 (i) bs G ewm‡q, 23 + y3 = 8

ev,
y3 = 8 ( 8   (  y = 0


(
x + y = 2 + 0 = 2 (Ans.)
eq \o((((,cÖkœ(68) x2 = 6 + 2 eq \r(5) 
[†m›U c­vwmWm nvB ¯‹zj, PÆMÖvg ( cÖkœ bs 1]  
K.
cÖgvY Ki †h, x =  eq \r(5)  + 1
2
L.
x +  eq \f(1,x) Ges  x (  eq \f(1,x) Gi gvb wbY©q Ki|
4
M.
cÖgvY Ki †h, x3 (  eq \f(1,x3) =  eq \f(130 + 63\r(5),8)
4
68 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,

x2 = 6 + 2 eq \r(5) 

ev,
x2 = 5 + 1 + 2 eq \r(5) 

ev,
x2 =  eq \b\bc(\r(5))\s\up5(2) + 2 eq \r(5) .1 + 12

ev,
x2 =  eq \b\bc(\r(5) + 1)\s\up5(2)

(
 x =  eq \r(5) + 1 (cÖgvwYZ)
eq \o((,L)
 eq \f(1,x) =  eq \f(1,\r(5) + 1)


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


=  eq \f(\r(5) ( 1,(\r(5))2 ( 1) =  eq \f(1,4)  eq \b\bc(\r(5) ( 1)

( x +  eq \f(1,x) =  eq \r(5) + 1 +  eq \f(\r(5) ( 1,4)


=  eq \f(4\r(5) + 4 + \r(5) ( 1,4)  =  eq \f(5\r(5) + 3,4) (Ans.)

x (  eq \f(1,x) =  eq \r(5) + 1 (  eq \f(\r(5) ( 1,4)


=  eq \f(4\r(5) + 4 ( \r(5) + 1,4)


=  eq \f(3\r(5) + 5,4) (Ans.)
eq \o((,M)
evgc¶ = x3 (  eq \f(1,x3)

=  eq \b\bc(x ( \f(1,x))\s\up6(3) + 3.x eq \f(1,x)  eq \b\bc(x ( \f(1,x))

=  eq \b(\f(3\r(5) + 5,4))3+ 3   eq \f(3\r(5) + 5,4)

=  eq \f((3\r(5))3 + 53 + 3.3\r(5).5(3\r(5) + 5),64) +  eq \f(3(3\r(5) + 5),4)

=  eq \f(135\r(5) + 125 + 45\r(5) (3\r(5) + 5),64) +  eq \f(3(3\r(5) + 5),4)

=  eq \f(135\r(5) + 125 + 675 + 225\r(5), 64) +  eq \f(3(3\r(5) + 5),4)

=  eq \f(360\r(5) + 800,64) +  eq \f(9\r(5) + 15,4)

=  eq \f(360\r(5) + 800 + 144\r(5) + 240,64)

=  eq \f(504\r(5) + 1040,64)

=  eq \f(8(63\r(5) + 130),64) 

=  eq \f(130 + 63\r(5),8)  (cÖgvwYZ)
eq \o((((,cÖkœ(69) A = {x : x ( ( Ges x2 ( 5x + 6 = 0}

B = {x : x ( ( Ges 2 < x < 6}

y2 ( 2 eq \r(42) ( 13 = 0, y > 0
(mgwš^Z Aa¨vq 2 I 3

[Rvjvjvev` K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, wm‡jU ( cÖkœ bs 1]  
K.
A †K ZvwjKv c
×wZ‡Z cÖKvk Ki|
2
L.
cÖgvY Ki †h, (A\B) ( (B\A) = (A ( B) \ (A ( B).
4
M.
 eq \f(y10 + 1,y5) Gi gvb wbY©q Ki|
4
69 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, A = {x : x ( ( Ges x2 ( 5x + 6 = 0}

GLv‡b, x2 ( 5x + 6 = 0


ev, x2 ( 3x ( 2x + 6 = 0


ev, x(x ( 3) ( 2(x ( 3) = 0

ev, (x ( 3)(x ( 2) = 0 

( x = 2, 3 

( A = {2, 3} (Ans.)
eq \o((,L)
†`Iqv Av‡Q, B = {x : x ( ( Ges 2 < x < 6}

GLv‡b, ( = {1, 2, 3, 4, 5, 6, ...........}


( B = {3, 4, 5}

ÔKÕ †_‡K cvB, A = {2, 3}

GLb, A\B = {2, 3} ( {3, 4, 5} = {2}


B\A = {3, 4, 5} ( {2, 3} = {4, 5}



A ( B = {2, 3} ( {3, 4, 5} = {2, 3, 4, 5}



A ( B = {2, 3} ( {3, 4, 5} = {3}

(A\B) ( (B\A) = {2} ( {4, 5} = {2, 4, 5}

Ges (A ( B) \ (A ( B) = {2, 3, 4, 5} ( {3} = {2, 4, 5}


( (A\B) ( (B\A) = (A ( B)\(A ( B). (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, y2 ( 2 eq \r(42) ( 13 = 0 

ev,
y2 = 7 + 2 eq \r(42)  + 6

ev,
y2 = ( eq \r(7) )2 + 2 (  eq \r(6) (  eq \r(7)  + ( eq \r(6) )2

ev,
y2 = ( eq \r(7)  +  eq \r(6) )2


(
y =  eq \r(7)  +  eq \r(6) 

Avevi,  eq \f(1,y)  = 7)  eq \f(1, +  eq \r(6) ) 


ev,
 eq \f(1,y)  = 7)  eq \f(1( (  eq \r(6) ),( eq \r(7)  +  eq \r(6) ) ( eq \r(7)  (  eq \r(6) )) 




= 7)  eq \f( (  eq \r(6) ,( eq \r(7) )2 ( ( eq \r(6) )2) 
 




= 7)  eq \f( (  eq \r(6) ,7 ( 6) 


(
 eq \f(1,y)  =  eq \r(7)  (  eq \r(6) 

GLb, y2 +  eq \f(1,y2)  =  eq \b(y + \f(1,y))2  ( 2.y. eq \f(1,y) 



= ( eq \r(7)  +  eq \r(6)  +  eq \r(7)  (  eq \r(6) )2 ( 2




= (2 eq \r(7) )2 ( 2 




= 4 ( 7 ( 2


(
y2 +  eq \f(1,y2)  = 26


Avevi, y3 +  eq \f(1,y3)  =  eq \b(y + \f(1,y))3 – 3.y.  eq \f(1,y) 

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



= ( eq \r(7)  +  eq \r(6)  +  eq \r(7)  (  eq \r(6) )3 ( 3(2 eq \r(7) )




= (2 eq \r(7) )3 ( 6 eq \r(7) 



= 8 ( 7 eq \r(7)  ( 6 eq \r(7) 

(
y3 +  eq \f(1,y3)  = 50 eq \r(7) 

Avevi,  eq \b(y3 + \f(1,y3))   eq \b(y2 + \f(1,y2)) = y5 + y +  eq \f(1,y)  +  eq \f(1,y5) 

ev,
50 eq \r(7)  ( 26 = y5 +  eq \f(1,y5)  + y +  eq \f(1,y) 

ev,
1300 eq \r(7)  = y5 +  eq \f(1,y5)  + 2 eq \r(7) 

ev,
y5 +  eq \f(1,y5)  = 1300 eq \r(7)  ( 2 eq \r(7) 

(  eq \f(y10 + 1,y5) = 1298 eq \r(7) (Ans.)
eq \o((((,cÖkœ(70) x = 2 +  eq \r(3) Ges x + y = 4
 
[gva¨wgK I D”P gva¨wgK wk¶v †evW©, h‡kvi ( cÖkœ bs 2]  
K.
Drcv`‡K we‡k­lY Ki: p2 ( 9q2 + 16p + 64.
2
L.
x3 (  eq \f(1,x3) Gi gvb wbY©q Ki|
4
M.
cÖgvY Ki †h, x3y + xy3 = 14.
4
70 bs cÖ‡kœi mgvavb
eq \o((,K)
p2 ( 9q2 + 16p + 64


= p2 + 16p + 64 ( 9q2

= (p2 + 2.p.8 + 82) ( (3q)2

= (p + 8)2 ( (3q)2

= (p + 8 + 3q)(p + 8 ( 3q)


= (p + 3q + 8)(p ( 3q + 8) (Ans.)

eq \o((,L)
†`Iqv Av‡Q,

x = 2 +  eq \r(3)

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


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


=  eq \f(2 ( \r(3),22 ( \b(\r(3))2)


=  eq \f(2 ( \r(3),4 ( 3)


= 2 (  eq \r(3)

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

cÖ`Ë ivwk = x3 (  eq \f(1,x3)


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


=  eq \b(2\r(3))3 + 3.2 eq \r(3)


= 8.3 eq \r(3) + 6 eq \r(3)


= 24 eq \r(3) + 6 eq \r(3)


= 30 eq \r(3) (Ans.)
eq \o((,M)
†`Iqv Av‡Q,

x = 2 +  eq \r(3) … … (i)


x + y = 4 … … (ii)


(ii) bs n‡Z cvB,

x + y = 4


ev, y = 4 ( x = 4 (  eq \b(2 + \r(3)) = 4 ( 2 (  eq \r(3) = 2 (  eq \r(3)

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


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


= 2 eq \r(3)

evgc¶ = x3y + xy3


= xy(x2 + y2)



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


=  eq \f(42 ( \b(2\r(3))2,4) (  eq \f(42 + \b(2\r(3))2,2)


=  eq \f(16 ( 12,4) (  eq \f(16 + 12,2)


= 1 ( 14



= 14



= Wvbc¶

( x3y + xy3 = 14 (cÖgvwYZ)
eq \o((((,cÖkœ(71) (i) x2 + 1 = 7x Ges (ii) P(m) =  eq \f(m3 ( 3m2 + 1,m(1 ( m)) 

(mgwš^Z Aa¨vq 2 I 3
 
[ewikvj wRjv ¯‹zj, ewikvj ( cÖkœ bs 1]  
K.
Drcv`‡K we‡k­lY Ki: 4b2 +  eq \f(1,4b2) ( 2 + 4b (  eq \f(1,b) 
2
L.
xeq \r(x) (  eq \f(1,x\r(x))  Gi gvb wbY©q Ki| [x > 0]
4
M.
cÖgvY Ki †h, P eq \b(\f(1,x)) = P(1 ( x).
4
71 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 53(K) bs mgvavb `ªóe¨|
eq \o((,L)
†`Iqv Av‡Q,


x2 + 1 = 7x


ev, x +  eq \f(1,x) = 7  [x Øviv Dfqc¶‡K fvM K‡i]


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


ev,  eq \b(\r(x) ( \f(1,\r(x)))2 + 2 .  eq \r(x) .  eq \f(1,\r(x)) = 7


ev,  eq \b(\r(x) ( \f(1,\r(x)))2  = 7 ( 2


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


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

GLb, cÖ`Ë ivwk = x eq \r(x) (  eq \f(1,x\r(x)) 


=  eq \b(\r(x))3 (  eq \b(\f(1,\r(x)))3 


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


=  eq \b(\r(5))3 + 3 . 1 .  eq \r(5) 


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


= 8 eq \r(5)  (Ans.)
eq \o((,M)
cvV¨eB‡qi Abykxjbx-2.2 Gi D`vniY-23 `ªóe¨| c„ôv-37
eq \o((((,cÖkœ(72) P = x2 (  eq \r(5)x + 1 Ges Q = a + b + c n‡j,
 
[wc‡ivRcyi miKvwi evwjKv D”P we`¨vjq, wc‡ivRcyi ( cÖkœ bs 1]  
K.
P = 0 n‡j x +  eq \f(1,x)  Gi gvb wbY©q Ki|
2
L.
Q = 0 n‡j  eq \f((b + c)2,3bc) +  eq \f((c + a)2,3ca) +  eq \f((a + b)2,3ab)  Gi gvb wbY©q Ki|
4
M.
P = 0 n‡j cÖgvY Ki †h, x5 +  eq \f(1,x5) = 5 eq \r(5)|
4
72 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 43(K) bs mgvavb `ªóe¨|
eq \o((,L)
m„Rbkxj 38(M) bs mgvavb `ªóe¨|
eq \o((,M)
m„Rbkxj 43(L) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(73) x2 (  eq \r(5)x + 1 = 0 Ges P =  eq \r(5)
(mgwš^Z Aa¨vq 2 I 3

[ebvbx we`¨vwb‡KZb ¯‹zj GÛ K‡jR, XvKv ( cÖkœ bs 1]  
K.
x +  eq \f(1,x) Gi gvb wbY©q Ki|
2
L.
†`LvI †h, x5 +  eq \f(1,x5) = 5 eq \r(5)
4
M.
cÖgvY Ki †h, P GKwU Ag~j` msL¨v|
4
73 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 43(K) bs mgvavb `ªóe¨|
eq \o((,L)
m„Rbkxj 43(L) bs mgvavb `ªóe¨|
eq \o((,M)
Avgiv Rvwb, 4 < 5 < 9


( 
 eq \r(4) < eq \r(5) < eq \r(9) 

ev, 
2 <  eq \r(5) < 3  

myZivs  eq \r(5) Gi gvb 2 A‡c¶v eo Ges 3 A‡c¶v †QvU|

AZGe,  eq \r(5) c~Y© msL¨v bq| 

( 
 eq \r(5) g~j` msL¨v A_ev Ag~j` msL¨v| 

hw`  eq \r(5) g~j` msL¨v nq Z‡e 

awi,  eq \r(5) =  eq \f(p,q) ; †hLv‡b p I q DfqB ¯^vfvweK msL¨v I ci¯úi mn‡gŠwjK Ges q > 1

ev, 
5 =  eq \f(p2,q2)  [eM© K‡i]

ev, 
5q =  eq \f(p2,q)  [Dfqc¶‡K q Øviv ¸Y K‡i]

¯úóZ, 5q c~Y© msL¨v| wKš—y  eq \f(p2,q) c~Y© msL¨v bq KviY p I q ¯^vfvweK msL¨v I Giv ci¯úi mn‡gŠwjK Ges q > 1.


( 
5q Ges  eq \f(p2,q)  mgvb n‡Z cv‡i bv, A_©vr 5q (  eq \f(p2,q) .

( 
 eq \r(5) Gi gvb  eq \f(p,q)  AvKv‡ii †Kv‡bv msL¨vB n‡Z cv‡i bv, A_©vr  eq \r(5) (  eq \f(p,q) .


myZivs,  eq \r(5) g~j` msL¨v bq| 

(
 eq \r(5) A_©vr P GKwU Ag~j` msL¨v| (cÖgvwYZ)
eq \o((((,cÖkœ(74) A = {x ( ( : x3 ( 7x2 + 12x = 0}, P = a2 ( 2 eq \r(42) ( 13, a > 0,

 Q = x + y, x2 ( y2 = R
(mgwš^Z Aa¨vq 2 I 3

[eªvBU ¯‹zj A¨vÛ K‡jR, XvKv ( cÖkœ bs 1]  
K.
A †mUwU‡K ZvwjKv c×wZ‡Z wbY©q Ki|
2
L.
P = 0 n‡j, a5 (  eq \f(1,a5) Gi gvb wbY©q Ki|
4
M.
Q = 6 Ges R = 24 n‡j, †`LvI †h, x3 + y3 ( 3(x2 + y2) + 4(x ( y)2 = 112
4
74 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, A = {x ( ( : x3 ( 7x2 + 12x = 0}


GLb, x3 ( 7x2 + 12x = 0


ev,
x (x2 ( 7x + 12) = 0


ev,
x{x2 ( 3x ( 4x + 12} = 0


ev,
x{x (x ( 3) ( 4 (x ( 3)} = 0


ev,
x(x ( 3) (x ( 4) = 0


(
x = 0, 3, 4


wKš‘ x ( ( nIqvq,


A = {3, 4} (Ans.)
eq \o((,L) 
†`Iqv Av‡Q, P = 0


(
a2 ( 2 eq \r(42) ( 13 = 0


ev,
a2 = 2 eq \r(42) + 13


ev,
a2 = 6 + 2 eq \r(42) + 7


ev,
a2 = ( eq \r(6))2 + 2. eq \r(6). eq \r(7) + ( eq \r(7))2 


ev,
a2 = ( eq \r(6) +  eq \r(7))2

(
a =  eq \r(6) +  eq \r(7)

(
 eq \f(1,a) =  eq \f(1,\r(7) + \r(6))


=  eq \f(\r(7) ( \r(6),(\r(7) + \r(6)) (\r(7) ( \r(6)))


=  eq \f(\r(7) ( \r(6),7 ( 6)


=  eq \r(7) (  eq \r(6)

(
a +  eq \f(1,a) =  eq \r(6) +  eq \r(7) +  eq \r(7) (  eq \r(6)



= 2 eq \r(7)

Ges
a (  eq \f(1,a) =  eq \r(6) +  eq \r(7) (  eq \r(7) +  eq \r(6)



= 2 eq \r(6)

GLb,   eq \b(a2 + \f(1,a2))  eq \b(a3 ( \f(1,a3))


= a5 (  eq \f(1,a) + a (  eq \f(1,a5)


=  eq \b(a5 ( \f(1,a5)) +  eq \b(a ( \f(1,a))

(
a5 (  eq \f(1,a5) =  eq \b(a2 + \f(1,a2))  eq \b(a3 ( \f(1,a3)) (  eq \b(a ( \f(1,a))

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

=  eq \b\bc\{(\b(2\r(7))2 ( 2)  eq \b\bc\{(\b(2\r(6))3 + 3.2\r(6)) ( 2 eq \r(6)

= {28 ( 2} {48 eq \r(6) + 6 eq \r(6)} ( 2 eq \r(6)

= 26.54 eq \r(6) ( 2 eq \r(6)

= 1404 eq \r(6) ( 2 eq \r(6)

= 1402 eq \r(6) (Ans.)
eq \o((,M)
†`Iqv Av‡Q, Q = 6


(
x + y = 6 ... ... (i)


Ges
R = 24


(
x2 ( y2 = 24


ev,
(x + y) (x ( y) = 24


ev,
6(x ( y) = 24


(
x ( y = 4 ... ... (ii)


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


=  eq \f(62,4) (  eq \f(42,4) =  eq \f(36,4) (  eq \f(16,4) 



=  eq \f(36 ( 16,4) =  eq \f(20,4) = 5


GLb, x3 + y3 ( 3(x2 + y2) + 4(x ( y)2 



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



= 63 ( 3.5.6 ( 3{62 ( 2.5} + 4.42 [gvb ewm‡q]


= 216  ( 90 ( 3 {36 ( 10} + 64


=  216 ( 90 ( 3.26+ 64


= 216 ( 90 ( 78 + 64



= 112

(
x3 + y3 ( 3(x2 + y2) + 4(x ( y)2 = 112 (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(75) Rbve iwng mv‡ne evwl©K 5% gybvdvq 3 eQ‡ii Rb¨ 8000 UvKv wewb‡qvM K‡i‡Qb|

[†m›U d«vwÝm †Rwfqvm© Mvj©m nvB ¯‹zj GÛ K‡jR, XvKv ( cÖkœ bs 2]  
K.
Drcv`‡K we‡k­lY Ki : 4a2 +  eq \f(1,4a2) ( 2 + 4a (  eq \f(1,a)
2
L.
mij gybvdv I Pµe„w× gybvdvi cv_©K¨ KZ?
4
M.
hw` GKB Avm‡j 4% nvi gybvdvq 2 eQ‡ii mij gybvdv I Pµe„w× gybvdvi cv_©K¨ 1 UvKv nq| Zvn‡j Avmj KZ?
4
75 bs cÖ‡kœi mgvavb
eq \o((,K) 
m„Rbkxj 53(K) bs mgvavb `ªóe¨|
eq \o((,L) 
†`Iqv Av‡Q, 


Avmj, p = 8000 UvKv


mgq, n = 3 eQi

gybvdvi nvi, r = 5% =  eq \f(5,100)  = 0.05


(
mij gybvdv, I = Pnr




= 8000 ( 3 ( 0.05




= 1200 UvKv

Pµe„w× gybvdv = P(1 + r)n ( P




= 8000 (1 + 0.05)3 ( 8000




= 1261 UvKv

(
gybvdvi cv_©K¨ = (1261 ( 1200) UvKv = 61 UvKv (Ans.)
eq \o((,M) 
†`Iqv Av‡Q, 


mgq, n = 2 eQi


gybvdvi nvi, r = 4% =  eq \f(4,100)  = 0.04


awi, Avmj = P UvKv

(
mij gybvdv = Pnr




= P ( 2 ( 0.04




= 0.08P


Ges Pµe„w× gybvdv = P(1 + r)n ( P




= P(1 + 0.04)2 ( P




= 0.0816P


cÖkœvbymv‡i, 0.0816P ( 0.08P = 1


ev,
P(0.0816 ( 0.08) = 1


ev,
P ( 0.0016 = 1


ev,
P =  eq \f(1,0.0016) 

ev,
P = 625


(
Avmj 625 UvKv| (Ans.)
eq \o((((,cÖkœ(76) ivqnvb 5% nv‡i 10,000 UvKv 3 eQ‡ii Rb¨ e¨vsK †_‡K FY wbj|
(mgwš^Z Aa¨vq 1 I 3

[gvwbKMÄ miKvwi D”P we`¨vjq, gvwbKMÄ ( cÖkœ bs 1]  
K.
42.34 eq \o(·,7) eq \o(·,8) †K mvaviY fMœvs‡k cÖKvk Ki|
2
L.
D³ UvKvi mij gybvdv I Pµe„w× gybvdvi cv_©K¨ wbY©q Ki|
4
M.
hw` Dfq gybvdvi cv_©K¨ 45.75 UvKv nq, Z‡e ivqnv‡bi F‡Yi cwigvY KZ UvKv n‡e?
4
76 bs cÖ‡kœi mgvavb
eq \o((,K) 
42.34 eq \o(·,7) eq \o(·,8) =  eq \f(423478 ( 4234,9900)


=  eq \f(419244,9900) =  eq \f(34937,825) 



= 42  eq \f(287,825) (Ans.)
eq \o((,L) 
m„Rbkxj 19(K + L)bs mgvavb `ªóe¨|
eq \o((,M)
m„Rbkxj 19(M)bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(77) p2 = 9 + 4 eq \r(5) Ges Q = 7

(mgwš^Z Aa¨vq 1 I 3

[ivRevox miKvwi D”P we`¨vjq, ivRevox ( cÖkœ bs 2]  
K.
p Gi gvb wbY©q Ki|
2
L.
cÖgvY Ki †h, p8 + 1 = 322p4 
4
M.
†`LvI †h,  eq \r(Q) GKwU Ag~j` msL¨v|
4
77 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, p2 = 9 + 4 eq \r(5)



= 5 + 2. eq \r(5).2 + 4




=  eq \b(\r(5))2 + 2. eq \r(5).2 + 22



=  eq \b(\r(5) + 2)2

( 
p =  eq \r(5) + 2 (Ans.)
eq \o((,L) 
m„Rbkxj 49(L) bs mgvavb `ªóe¨|
eq \o((,M) 
Aa¨vq-1 Gi m„Rbkxj 3(M) bs mgvavb `ªóe¨| c„ôv-30
eq \o((((,cÖkœ(78) (i) a2 = 11 + 2 eq \r(30) Ges (ii) x3 + x(3 = 42 eq \r(6)

[wkeMÄ miKvwi g‡Wj nvB ¯‹zj, PuvcvBbeveMÄ ( cÖkœ bs 1]  
K.
a (  eq \f(1,a) Gi gvb wbY©q Ki|
2
L.
(ii) bs n‡Z x Gi gvb wbY©q Ki|
4
M.
†`LvI †h,  eq \f(a10 + 1,a5) = 922 eq \r(6)
4
78 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, a2 = 11 + 2 eq \r(30)


= 6 + 2 eq \r(30) + 5



= ( eq \r(6))2 + 2. eq \r(6). eq \r(5) + ( eq \r(5))2 



= ( eq \r(6) +  eq \r(5))2 


( a =  eq \r(6) +  eq \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))) =  eq \r(6) (  eq \r(5)

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


= 2 eq \r(5) (Ans.) 
eq \o((,L) 
†`Iqv Av‡Q, x3 + x(3 = 42 eq \r(6)

(
x3 +  eq \f(1,x3) = 42 eq \r(6)

(
x6 + 1 = 42 eq \r(6)x3 


(
x6 ( 42 eq \r(6)x3 + 1 = 0


(
(x3)2 ( 2.x3.21 eq \r(6) + (21 eq \r(6))2 + 1 ( (21 eq \r(6))2  = 0


(
(x3 ( 21 eq \r(6))2 = 2646 ( 1


(
x3 ( 21 eq \r(6) = 23 eq \r(5)

(
x3 = 21 eq \r(6) + 23 eq \r(5)

(
x3 = 6 eq \r(6) + 18 eq \r(5) + 15 eq \r(6) + 5 eq \r(5)

(
x3 = ( eq \r(6))3 + 3( eq \r(6))2 . eq \r(5) + 3.  eq \r(6)( eq \r(5))2 + ( eq \r(5))3 


(
x3 = ( eq \r(6) +  eq \r(5))3 


(
x =  eq \r(6) +  eq \r(5) (Ans.)
eq \o((,M)
ÔKÕ n‡Z cvB, a =  eq \r(6) +  eq \r(5)


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

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

AZtci m„Rbkxj 9(M) bs mgvavb `ªóe¨|

[we. `ª. 'b' Gi ¯’‡j 'a' n‡e|]

AZtci, a5 +  eq \f(1,a5) = 922 eq \r(6)

(  eq \f(a10 + 1,a5) = 922 eq \r(6) (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(79) p4 = 322 (  eq \f(1,p4) Ges p > 1
[bIMuv wRjv ¯‹zj, bIMuv ( cÖkœ bs 1]  
K.
p2 +  eq \f(1,p2) Gi gvb wbY©q Ki|
2
L.
 eq \b(p2 + \f(1,p2))  eq \b(p3 + \f(1,p3)) = KZ?
4
M.
†`LvI †h, p7 (  eq \f(1,p7) = 24476.
4
79 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, 


p4 = 322 (  eq \f(1,p4)

ev,
p4 +  eq \f(1,p4) = 322


ev,
(p2)2 + 2p2 (  eq \f(1,p2) +  eq \b(\f(1,p2))2 = 322 + 2


ev,
 eq \b(p2 + \f(1,p2))2 = 324


(
p2 +  eq \f(1,p2) = 18 (Ans.)
eq \o((,L) 
ÔKÕ n‡Z cvB,


p2 +  eq \f(1,p2) = 18



ev, p2 + 2p (  eq \f(1,p) +  eq \f(1,p2) = 18 + 2



ev,  eq \b(p + \f(1,p))2 = 20



ev, p +  eq \f(1,p) =  eq \r(20)

GLb,  eq \b(p2 + \f(1,p2)) (  eq \b(p + \f(1,p)) = 18 (  eq \r(20)


ev, p3 + p +  eq \f(1,p) +  eq \f(1,p3) = 18 eq \r(20)


ev,  eq \b(p3 + \f(1,p3)) +  eq \b(p + \f(1,p)) = 18 eq \r(20)


ev, p3 +  eq \f(1,p3)  +  eq \r(20)  = 18 eq \r(20) 


( p3 +  eq \f(1,p3) = 17 eq \r(20)

GLb,  eq \b(p2 + \f(1,p2)) (  eq \b(p3 + \f(1,p3)) = 18 ( 17 eq \r(20)



= 306 eq \r(20) (Ans.)

eq \o((,M)
ÔKÕ bs n‡Z cvB,


p2 +  eq \f(1,p2) = 18


ev,
p2 ( 2p  eq \f(1,p) +  eq \f(1,p2) = 18 ( 2


ev,
 eq \b(p ( \f(1,p))2 = 16


(
p (  eq \f(1,p) = 4 ... ... (i)


GLb,  eq \b(p2 + \f(1,p2)) (  eq \b(p ( \f(1,p)) = 18 ( 4


ev,
p3 ( p +  eq \f(1,p) (  eq \f(1,p3) = 72


ev,
 eq \b(p3 ( \f(1,p3)) (  eq \b(p ( \f(1,p)) = 72


(
p3 (  eq \f(1,p3) = 76


†`Iqv Av‡Q, p4 = 322 (  eq \f(1,p4)

(
p4 +  eq \f(1,p4) = 322


GLb,  eq \b(p4 + \f(1,p4)) (  eq \b(p3 ( \f(1,p3)) = 322 ( 76


ev,
p7 ( p +  eq \f(1,p) (  eq \f(1,p7) = 24472


ev,
 eq \b(p7 ( \f(1,p7)) (  eq \b(p ( \f(1,p)) = 24472


ev,
p7 (  eq \f(1,p7) = 24472 + 4 [(i) bs n‡Z]

(
p7 (  eq \f(1,p7) = 24476 (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(80) x2 ( 3 = 2 eq \r(2) Ges h(t) =  eq \f(t4 + t2 + 1,t2) `yBwU exRMvwYwZK ivwk|

(mgwš^Z Aa¨vq 2 I 3

[†gv‡gbv Avjx weÁvb ¯‹zj, wmivRMÄ ( cÖkœ bs 1]  
K.
Drcv`‡K we‡k­lY Ki: 3x3 + 2x + 5
2
L.
x5 (  eq \f(1,x5) Gi gvb wbY©q Ki|
4
M.
cÖgvY Ki †h, h(t2) = h eq \b(\f(1,t2))
4
80 bs cÖ‡kœi mgvavb
eq \o((,K) 
cÖ`Ë ivwk = 3x3 + 2x + 5



= 3x3 + 3x2 ( 3x2 ( 3x + 5x + 5


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



= (x + 1) (3x2 ( 3x + 5) (Ans.)
eq \o((,L) 
GLv‡b, x2 ( 3 = 2 eq \r(2)

ev, x2 = 3 + 2 eq \r(2) = ( eq \r(2))2 + 2 eq \r(2).1 + (1)2 = ( eq \r(2) + 1)2 


myZivs, x =  eq \r(2) + 1


AZtci m„Rbkxj 2(L) bs mgvavb `ªóe¨|
eq \o((,M)
Aa¨vq-2 Gi m„Rbkxj 8(M)bs mgvavb `ªóe¨| c„ôv- 34
eq \o((((,cÖkœ(81) (i) x2 ( 2 eq \r(56) = 15 (ii) p(x) =  eq \f(x3 ( 3x2 + 1,x(1 ( x))

(mgwš^Z Aa¨vq 2 I 3

[mv‡jnv BmnvK miKvwi evwjKv D”P we`¨vjq, wmivRMÄ ( cÖkœ bs 1]  
K.
16x2 ( 25y2 ( 8xz + 10yz Gi Drcv`‡K we‡k­lY Ki|
2
L.
 eq \f(x6 (1,x3) Gi gvb wbY©q Ki|
4
M.
†`LvI †h, p eq \b(\f(1,x)) = p(1 ( x)
4
81 bs cÖ‡kœi mgvavb
eq \o((,K) 
16x2 – 25y2 – 8xz + 10yz

= (4x)2 – (5y)2 – 2z(4x – 5y)


= (4x + 5y) (4x – 5y) – 2z(4x – 5y)


= (4x – 5y) (4x + 5y – 2z) (Ans.)
eq \o((,L) 
†`Iqv Av‡Q,


x2 ( 2 eq \r(56) = 15


ev,
x2 = 15 + 2 eq \r(56) = 8 + 7 + 2 eq \r(8)

 eq \r(7)

ev,
x2 = ( eq \r(8))2 + 2 eq \r(8)

 eq \r(7) + ( eq \r(7))2 


ev,
x2 = ( eq \r(8) +  eq \r(7))2 


(
x =  eq \r(8) +  eq \r(7)

(
 eq \f(1,x) =  eq \f(1,\r(8) + \r(7))


=  eq \f(\r(8) ( \r(7),(\r(8) + \r(7)) (\r(8) ( \r(7)))


=  eq \f(\r(8) ( \r(7),8 ( 7)


=  eq \r(8) (  eq \r(7)

( x (  eq \f(1,x) =  eq \r(8) +  eq \r(7) (  eq \r(8) +  eq \r(7)


= 2 eq \r(7)

GLb,  eq \f(x6 ( 1,x3) 



= x3 (  eq \f(1,x3)


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


= (2 eq \r(7))3 + 3.2 eq \r(7)


= 56 eq \r(7) + 6 eq \r(7)


= 62 eq \r(7) (Ans.)
eq \o((,M)
cvV¨eB‡qi Abykxjbx-2.2 Gi D`vniY-23 `ªóe¨| c„ôv-37
eq \o((((,cÖkœ(82) (i) 2x (  eq \f(1,3x) = 4 Ges (ii) p2 = 13 + 2 eq \r(42) n‡j

[K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, iscyi ( cÖkœ bs 1]  
K.
x3 + 6x2y + 11xy2 + 6y3 †K Drcv`‡K we‡k­lY Ki|
2
L.
27x3 (  eq \f(1,8x3) Gi gvb wbY©q Ki|
4
M.
p4 +  eq \f(1,p4) Gi gvb wbY©q Ki|
4
82 bs cÖ‡kœi mgvavb
eq \o((,K) 
cvV¨eB‡qi Abykxjbx-3.3 Gi D`vniY-29 `ªóe¨| c„ôv-58
eq \o((,L) 
†`Iqv Av‡Q, 


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


ev,
 eq \f(6x2 ( 1,3x) = 4


ev,
6x2 ( 1 = 12x


ev,
 eq \f(6x2 ( 1,2x) =  eq \f(12x,2x)

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


GLb, 27x3 (  eq \f(1,8x3)


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


=  eq \b(3x ( \f(1,2x))3 + 3.3x. eq \f(1,2x)  eq \b(3x ( \f(1,2x))


= 63 +  eq \f(9,2) . 6



= 216 + 27



= 243 (Ans.)
eq \o((,M)
†`Iqv Av‡Q, p2 = 13 + 2 eq \r(42) 

ev,
p2 = 7 + 2 eq \r(42)  + 6

ev,
p2 = ( eq \r(7) )2 + 2 (  eq \r(6) (  eq \r(7)  + ( eq \r(6) )2

ev,
p2 = ( eq \r(7)  +  eq \r(6) )2


(
p =  eq \r(7)  +  eq \r(6) 

Avevi,  eq \f(1,p)  = 7)  eq \f(1, +  eq \r(6) ) 


ev,
 eq \f(1,p)  = 7)  eq \f(1( (  eq \r(6) ),( eq \r(7)  +  eq \r(6) ) ( eq \r(7)  (  eq \r(6) )) 




= 7)  eq \f( (  eq \r(6) ,( eq \r(7) )2 ( ( eq \r(6) )2) 
 




= 7)  eq \f( (  eq \r(6) ,7 ( 6) 


(
 eq \f(1,p)  =  eq \r(7)  (  eq \r(6) 

( p + eq \f(1,p) = eq \r(7) + eq \r(6) + eq \r(7) – eq \r(6)

ev, p + eq \f(1,p) = 2eq \r(7)

ev, eq \b(p + \f(1,p))2 = (2 eq \r(7))2 [eM© K‡i]

ev, p2 + eq \f(1,p2) + 2. p. eq \f(1,p) = 4.7

ev, p2 + eq \f(1,p2)  = 26

ev, eq \b(p2 + \f(1,p2))2 = (26)2 [cybivq eM© K‡i]

ev, (p2)2 + eq \b(\f(1,p2))2 + 2. p2. eq \f(1,p2) = 676

ev, p4 + eq \f(1,p4) = 676 – 2


( p4 + eq \f(1,p4) = 674 (Ans.)

eq \o((((,cÖkœ(83) (i) x = 7 + 4 eq \r(3)
(ii) p3 ( q3 = 98 Ges p ( q = 2 †hLv‡b, p, q > 0



[exiMÄ miKvwi evwjKv D”P we`¨vjq, w`bvRcyi ( cÖkœ bs 1]  
K.
 eq \f(1,5) x3 ( 25 †K Drcv`‡K we‡k­lY Ki|
2
L.
cÖgvY Ki †h,  eq \b(\r(x) ( \f(1,\r(x)))2= 12
4
M.
p5 + q5 Gi gvb wbY©q Ki|
4
83 bs cÖ‡kœi mgvavb
eq \o((,K) 
 eq \f(1,5) x3 ( 25


=  eq \f(1,5) (x3 ( 125)


=  eq \f(1,5) {(x)3 ( 53}


=  eq \f(1,5) (x ( 5) (x2 + 5x + 25) (Ans.)
eq \o((,L) 
†`Iqv Av‡Q,


x = 7 + 4 eq \r(3)

(
 eq \f(1,x) =  eq \f(1,7 + 4\r(3))



=  eq \f(7 ( 4\r(3),(7 + 4\r(3)) (7 ( 4\r(3)))



=  eq \f(7 ( 4\r(3),72 ( (4\r(3))2)



=  eq \f(7 ( 4\r(3),49 ( 48) 



= 7 ( 4 eq \r(3)

(
x +  eq \f(1,x) = 7 + 4 eq \r(3) + 7 ( 4 eq \r(3)



= 14


GLb,  eq \b(\r(x) ( \f(1,\r(x)))2


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


= 14 ( 2 [gvb ewm‡q]


= 12 (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, p3 ( q3 = 98 ... ... (i)



p ( q = 2 ... ... (ii)


(i) bs †_‡K, (p ( q) (p2 + pq + q2) = 98


ev,
2(p2 + pq + q2) = 98


(
p2 + pq + q2 = 49 ... ... (iii)


(ii) bs †_‡K, (p ( q)2 = 22  

ev,
p2 ( 2pq + q2 = 4 ... ... (iv)


(iii) †_‡K (iv) bs we‡qvM K‡i,


p2 + pq + q2 ( p2 + 2pq ( q2 = 49 ( 4


ev,
3pq = 45


(
pq = 15 ... ... (v)


(
(p + q)2 = (p ( q)2 + 4pq




= 22 + 4.15 [gvb ewm‡q]



= 4 + 60




= 64


(
p + q =  eq \r(64) = 8 ... ... (vi)


(ii) I (vi) bs †hvM K‡i,


p ( q + p + q = 2 + 8


ev,
2p = 10


(
p = 5 ... ... (vii)


(ii) bs G p = 5 ewm‡q, 


5 ( q = 2


ev,
q = 5 ( 2


(
q = 3 ... ... (viii)


GLb, p5 + q5 



= 55 + 35   [gvb ewm‡q]


= 3125 + 243



= 3368 (Ans.)
eq \o((((,cÖkœ(84) x ( 5 +  eq \r(24) = 0 Ges ƒ(y) =  eq \f(y3 ( 3y2 + 1,y(1 ( y))

[jvjgwbinvU miKvwi evwjKv D”P we`¨vjq, jvjgwbinvU ( cÖkœ bs 1]  
K.
†`LvI †h,  eq \r(x) =  eq \r(3) (  eq \r(2)
2
L.
x eq \s\up5(\f(3,2)) + x eq \s\up5(( \f(3,2)) Gi gvb wbY©q Ki|
4
M.
cÖgvY Ki †h, ƒ(a2) ( ƒ(a(2)
4
84 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q,


x ( 5 +  eq \r(24) = 0


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

ev,
x = 3 ( 2 eq \r(6) + 2


ev,
x = ( eq \r(3))2 ( 2. eq \r(3). eq \r(2) + ( eq \r(2))2 


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

(
 eq \r(x) =  eq \r(3) (  eq \r(2) (†`Lv‡bv n‡jv)
eq \o((,L) 
ÔKÕ †_‡K cvB,


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

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



=  eq \f(\r(3) + \r(2),(\r(3) ( \r(2)) (\r(3) + \r(2)))



=  eq \f(\r(3) + \r(2),3 ( 2)



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

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

(
x eq \s\up5(\f(3,2)) + x eq \s\up5(( \f(3,2)) = ( eq \r(x))3 +  eq \f(1,(\r(x))3)



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



= (2 eq \r(3))3 ( 3.2 eq \r(3)



= 8.3 eq \r(3) ( 6 eq \r(3)



= 24 eq \r(3)( 6 eq \r(3)



= 18 eq \r(3) (Ans.)
eq \o((,M)
m„Rbkxj 35(L) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(85) A = {x : x †gŠwjK msL¨v Ges 11 < x < 19}

B = {x : x ( ( Ges x2 ( 16x + 39 = 0} Ges ƒ(x) = (x2 ( 1)2 


(mgwš^Z Aa¨vq 2 I 3

[cÂMo we.wc. miKvwi D”P we`¨vjq, cÂMo ( cÖkœ bs 1]  
K.
A I B †K ZvwjKv c×wZ‡Z cÖKvk Ki|
2
L.
A I B Gi m¤úK©¸‡jvi g‡a¨ hw` x > y m¤úK©wU we‡ePbvq _v‡K Z‡e wi‡jkbwU wbY©q Ki|
4
M.
ƒ(x) = 3x2 n‡j x5 +  eq \f(1,x5) Gi gvb wbY©q Ki|
4
85 bs cÖ‡kœi mgvavb
eq \o((,K) 
A = {x : x †gŠwjK msL¨v Ges 11 < x < 19}


( A = {13, 17}


B = {x : x ( ( Ges x2 ( 16x + 39 = 0}


GLb, x2 ( 16x + 39 = 0


ev,
x2 ( 13x ( 3x + 39 = 0


ev,
x(x ( 13) ( 3 (x ( 13) = 0


ev,
(x ( 13) (x ( 3) = 0


nq, x ( 13 = 0 
A_ev, x ( 3 = 0


ev,
x = 13
ev, x = 3


(
B = {3, 13} (Ans.)
eq \o((,L) 
ÔKÕ n‡Z cvB, A = {13, 17}



Ges B = {3, 13}


awi, wi‡jkbwU R = {(x, y) : x ( A, y ( B Ges x > y}


GLv‡b, A ( B = {13, 17} ( {3, 13}




= {(13, 3), (13, 13), (17, 3), (17, 13)}


(
x > y m¤úK©wU we‡ePbvq wb‡Y©q wi‡jkb

R = {(13, 3), (17, 3), (17, 13)} (Ans.)
eq \o((,M)
 †`Iqv Av‡Q, ƒ(x) = (x2 ( 1)2 


Avevi, ƒ(x) = 3x2 


(
3x2 = (x2 ( 1)2 


ev,
x2 ( 1 =  eq \r(3)x


AZtci, m„Rbkxj 29(L) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(86) x + y =  eq \r(3) Ges x2 ( y2 =  eq \r(6) 

[AvIqvi †jwW Ae dv‡Zgv D”P gva¨wgK we`¨vjq, Kzwgj­v ( cÖkœ bs 1]  
K.
xy Gi gvb wbY©q Ki|
2
L.
†`LvI †h, x3 + y3 +  eq \f(\r(27),4) = 3 eq \r(3)
4
M.
20xy (x2 + y2) Gi gvb wbY©q Ki|
4
86 bs cÖ‡kœi mgvavb
eq \o((,K) 
m„Rbkxj 17(K)bs mgvavb `ªóe¨|
eq \o((,L) 
m„Rbkxj 17(L)bs mgvavb `ªóe¨|
eq \o((,M)
†`Iqv Av‡Q, x + y =  eq \r(3)

ÔKÕ †_‡K cvB, x ( y =  eq \r(2) Ges xy =  eq \f(1,4)

cÖ`Ë ivwk: 20xy (x2 + y2)




= 20 (  eq \f(1,4) .  eq \f((x + y)2 + (x ( y)2,2)



= 5 (  eq \f(3 + 2,2)



= 12.5 (Ans.)
eq \o((((,cÖkœ(87) x2 = 5 + 2 eq \r(6) Ges p = y3 +  eq \f(1,y3)

[Be‡b ZvBwgqv ¯‹zj GÊ K‡jR, Kzwgj­v ( cÖkœ bs 1]  
K.
x3 + 9y3 + (x + y)3 †K Drcv`‡K we‡k­lY Ki|
2
L.
DÏxcK n‡Z †`LvI †h,  eq \f(1,x3) (x6 + 1) = 18 eq \r(3)
4
M.
p = 42 eq \r(6) n‡j cÖgvY Ki †h, y =  eq \r(6) +  eq \r(5)
4
87 bs cÖ‡kœi mgvavb
eq \o((,K) 
m„Rbkxj 5(K) bs mgvavb `ªóe¨|
eq \o((,L) 
†`Iqv Av‡Q,


x2
= 5 + 2eq \r(6)



= 3 + eq 2\r(3.2) + 2




= eq \b(\r(3))2 + eq 2\r(3).eq \r(2) + eq \b(\r(2))2



= eq \b(\r(3) + \r(2))2 


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

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



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



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



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

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

(
 eq \f(1,x3) (x6 + 1) =  eq \f(x6 + 1,x3)



= x3 +  eq \f(1,x3)



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



= (2 eq \r(3))3 ( 3.2 eq \r(3)



= 24 eq \r(3) ( 6 eq \r(3)



= 18 eq \r(3)

(
 eq \f(1,x3) (x6 + 1) =18 eq \r(3) (†`Lv‡bv n‡jv)
eq \o((,M)
m„Rbkxj 78(L) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(88) x2 (  eq \r(5)x + 1 = 0 Ges Q GKwU Ag~j` msL¨vi †mU|
(mgwš^Z Aa¨vq 1 I 3

[Kywgj­v K¨v›Ub‡g›U †evW© Avš—t ¯‹zj, Kzwgj­v ( cÖkœ bs 2]  
K.
a3 + 9b3 + (a + b)3 †K Drcv`‡K we‡k­lY Ki|
2
L.
†`LvI †h, x5 +  eq \f(1,x5) = 5 eq \r(5)
4
M.
cÖgvY Ki †h,  eq \r(5) ( Q
4
88 bs cÖ‡kœi mgvavb
eq \o((,K) 
m„Rbkxj 5(K) bs mgvavb `ªóe¨|
eq \o((,L) 
m„Rbkxj 43(K + L) bs mgvavb `ªóe¨|
eq \o((,M)
m„Rbkxj 73(M) bs mgvavb `ªóe¨|

AZtci,  eq \r(5) ( Q (cÖgvwYZ)
eq \o((((,cÖkœ(89) ƒ(x) = 2x (  eq \f(1,3x) GKwU dvskb Ges x2 = 13 +  eq \r(168)

(mgwš^Z Aa¨vq 2 I 3

[Avj-Avwgb GKv‡Wwg ¯‹zj GÊ K‡jR, Puv`cyi ( cÖkœ bs 1]  
K.
x Gi †Kvb gv‡bi Rb¨ ƒ(x) = 0 n‡e?
2
L.
ƒ(x) = 2 n‡j, cÖgvY Ki †h, 54x3 +  eq \f(1,4x3) = 21 eq \r(15)
4
M.
x5 (  eq \f(1,x5) Gi gvb wbY©q Ki|
4
89 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, ƒ(x) = 2x (  eq \f(1,3x)

(
2x (  eq \f(1,3x) = 0


ev,
 eq \f(6x2 ( 1,3x) = 0


ev,
6x2 ( 1= 0


ev,
6x2 = 1


ev,
x2 =  eq \f(1,6)

(
x = (  eq \f(1,\r(6))  (Ans.)
eq \o((,L) 
†`Iqv Av‡Q, ƒ(x) = 2

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


ev,  eq \b(2x ( \f(1,3x))3 = 8


ev, 8x3 (  eq \f(1,27x3) ( 3.2x. eq \f(1,3x)  eq \b(2x ( \f(1,3x)) = 8


ev, 8x3 (  eq \f(1,27x3) ( 2 ( 2 = 8  eq \b\bc\[(( 2x ( \f(1,3x) = 2)

ev, 8x3 (  eq \f(1,27x3) = 12


ev,  eq \f(8,54)  eq \b(54x3 ( \f(54,27 ( 8x3)) = 12


ev, 54x3 (  eq \f(1,4x3) = 81 ... ... ... (i)


GLb,  eq \b(54x3 + \f(1,4x3))2 =  eq \b(54x3 ( \f(1,4x3))2 + 4.54x3. eq \f(1,4x3)

= 812 + 54


= 6615


= 21 ( 21 ( 15


( 54x3 +  eq \f(1,4x3) = 21 eq \r(15)

( 54x3 +  eq \f(1,4x3) = 21 eq \r(15) (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, x2 = 13 +  eq \r(168) 



= 7 +  eq \r(4 . 7 . 6)  + 6




= ( eq \r(7) )2 + 2 eq \r(7) .  eq \r(6)  + ( eq \r(6) )2



= ( eq \r(7)  +  eq \r(6) )2

(
x =  eq \r(7)  +  eq \r(6) 

AZtci m„Rbkxj 74(L) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(90) p4 + p2 + 1 GKwU exRMvwYZxq ivwk|



[AvïMÄ mvi KviLvbv K‡jR, eªvþYevwoqv ( cÖkœ bs 2]  
K.
p4 + p2 + 1 †K Drcv`‡K we‡k­lY Ki|
2
L.
p4 + p2 + 1 = 8p2 n‡j, p3 +  eq \f(1,p3) Gi gvb wbY©q Ki|
4
M.
hw` p4 + p2 + 1 = 6p2 nq Z‡e, †`LvI †h,  eq \b(p + \f(1,p))4 ( p4 +  eq \f(1,p4)
4
90 bs cÖ‡kœi mgvavb
eq \o((,K) 
p4 + p2 + 1


= (p2)2 + 2.p2.1 + 12 ( p2 


= (p2 + 1)2 ( p2 


= (p2 + 1 + p) (p2 + 1 ( p)


= (p2 + p + 1) (p2 ( p + 1) (Ans.)
eq \o((,L) 
†`Iqv Av‡Q, p4 + p2 + 1 = 8p2 


ev,
p2 + 1 +  eq \f(1,p2) = 8


ev,
p2 +  eq \f(1,p2) = 7


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


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


ev,
p +  eq \f(1,p) =  eq \r(9)

(
p +  eq \f(1,p) = 3


GLb, p3 +  eq \f(1,p3) =  eq \b(p + \f(1,p))3 ( 3.p. eq \f(1,p)  eq \b(p + \f(1,p))


= 33 ( 3.3



= 18 (Ans.)
eq \o((,M)
†`Iqv Av‡Q, p4 + p2 + 1 = 6p2 


ev,
p2 + 1 +  eq \f(1,p2) = 6


(
p2 +  eq \f(1,p2) = 5


(
 eq \b(p + \f(1,p))2 = p2 +  eq \f(1,p2) + 2.p. eq \f(1,p)



= 5 + 2




= 7


(
 eq \b\bc\{(\b(p + \f(1,p))2)2 = 72 


(
 eq \b(p + \f(1,p))4 = 49


Avevi, p2 +  eq \f(1,p2) = 5


(
p4 +  eq \f(1,p4) + 2.p2 .  eq \f(1,p2) = 25 [eM© K‡i]

(
p4 +  eq \f(1,p4) = 25 ( 2


(
p4 +  eq \f(1,p4) = 23


(
 eq \b(p + \f(1,p))4 ( p4 +  eq \f(1,p4) (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(91) a =  eq \r(13) + 2 eq \r(3) n‡jÑ

[†eMgMÄ miKvwi KvwiMwi D”P we`¨vjq, †bvqvLvjx ( cÖkœ bs 1]  
K.
a (  eq \f(1,a) Gi gvb KZ?
2
L.
cÖgvY Ki †h,  eq \f(13a,a2 ( \r(13)a + 1) =  eq \r(13)
4
M.
a5 +  eq \f(1,a5) Gi gvb wbY©q Ki|
4
91 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, a =  eq \r(13) + 2 eq \r(3)

(
 eq \f(1,a) =  eq \f(1,\r(13) + 2\r(3))



=  eq \f(\r(13) ( 2\r(3),(\r(13) + 2\r(3)) (\r(13) ( 2\r(3)))



=  eq \r(13) ( 2 eq \r(3)

(
a (  eq \f(1,a) =  eq \r(13) + 2 eq \r(3) (  eq \r(13) + 2 eq \r(3)



= 4 eq \r(3)
eq \o((,L) 
ÔKÕ n‡Z cvB,  eq \f(1,a)  =  eq \r(13)  ( 2 eq \r(3)

( a +  eq \f(1,a) =  eq \r(13) + 2 eq \r(3) +  eq \r(13) ( 2 eq \r(3) = 2 eq \r(13)

GLb,  eq \f(13a,a2 ( \r(13)a + 1) =  eq \f(13,a ( \r(13) + \f(1,a))



=  eq \f(13,\b(a + \f(1,a)) ( \r(13)) 




=  eq \f(13,2\r(13) ( \r(13))



=  eq \f(13,\r(13)) 



=  eq \r(13)

(  eq \f(13a,a2 ( \r(13)a + 1) =  eq \r(13) (cÖgvwYZ)
eq \o((,M)
ÔLÕ n‡Z cvB, a +  eq \f(1,a) = 2 eq \r(13)

(
a2 +  eq \f(1,a2) + 2.a. eq \f(1,a) = 4 ( 13  [eM© K‡i]

(
a2 +  eq \f(1,a2) = 52 ( 2


(
a2 +  eq \f(1,a2) = 50 ... ... (i)


GLb, a3 +  eq \f(1,a3) =  eq \b(a + \f(1,a))3 ( 3.a. eq \f(1,a)

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



= (2 eq \r(13))3 ( 3 ( 2 eq \r(13)



= 104 eq \r(13) ( 6 eq \r(13)

(
a3 +  eq \f(1,a3) = 98 eq \r(13) ... ... (ii)


(i) I (ii) MyY K‡i cvB,


 eq \b(a2 + \f(1,a2))  eq \b(a3 + \f(1,a3)) = 50 ( 98 eq \r(13)


a5 +  eq \f(1,a) + a +  eq \f(1,a5) = 4900 eq \r(13)

(
a5 +  eq \f(1,a5) = 4900 eq \r(13) (  eq \b(a + \f(1,a))



= 4900 eq \r(13) ( 2 eq \r(13)



= 4898 eq \r(13)

(
a5 +  eq \f(1,a5) = 4898 eq \r(13) (Ans.)
eq \o((((,cÖkœ(92) x2 = 7 + 2 eq \r(12)
(mgwš^Z Aa¨vq 1, 2 I 3

[AvZvZzK© miKvwi g‡Wj nvB ¯‹zj, †dbx ( cÖkœ bs 1]  
K.
A = {0, 1, 3) Ges B = {2, 4, 6} n‡j, †`LvI †h, A I B ci¯úi wb‡ñ` †mU| 
2
L.
x +  eq \f(1,x) Gi gvb wbY©q Ki|
4
M.
cÖgvY Ki †h,  eq \f(x2 ( 7,4) GKwU Ag~j` msL¨v|
4
92 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, A = {0, 1, 3) Ges B = {2, 4, 6}


( A ( B = {0, 1, 3} ( {2, 4, 6}



= (

( A Ges B ci¯úi wb‡ñ` †mU| (†`Lv‡bv n‡jv)
eq \o((,L) 
†`Iqv Av‡Q, x2 = 7 + 2 eq \r(12)


= 7 + 4 eq \r(3)


= 4 + 4  eq \r(3) + 3



= 22 + 2.2 eq \r(3) + ( eq \r(3))2 



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

(
x = 2 +  eq \r(3) [eM©g~j K‡i] 
(
  eq \f(1,x) =  eq \f(1,2 + \r(3)) =  eq \f(2 – \r(3),(2 + \r(3)) (2 – \r(3))) =  eq \f(2 − \r(3),22 − (\r(3))2)


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


( x +  eq \f(1,x) = 2 +  eq \r(3) + 2 –  eq \r(3) = 4 (Ans.)
eq \o((,M)
 eq \f(x2 ( 7,4) =  eq \f(7 + 2\r(12) ( 7,4)


=  eq \f(2\r(4 ( 3),4)


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

awi,  eq \r(3) GKwU g~j` msL¨v|

Zvn‡j Ggb `yBwU ci¯úi mn‡gŠwjK ¯^vfvweK msL¨v p, q > 1 _vK‡e †h,  eq \r(3) =  eq \f(p,q)|

ev, 3 =  eq \f(p2,q2)     [eM© K‡i]

A_©vr 3q =  eq \f(p2,q)   [Dfqc¶‡K q Øviv ¸Y K‡i]

¯úóZ 3q c~Y©msL¨v wKš‘  eq \f(p2,q)  c~Y©msL¨v bq, KviY p I q ¯^vfvweK msL¨v, Giv ci¯úi mn‡gŠwjK Ges q > 1|

( 3q Ges  eq \f(p2,q)  mgvb n‡Z cv‡i bv, A_©vr 3q (  eq \f(p2,q) 

(  eq \r(3) †K  eq \f(p,q)  AvKv‡i cÖKvk Kiv hv‡e bv, A_©vr  eq \r(3) (  eq \f(p,q) 

(  eq \r(3) GKwU Ag~j` msL¨v| (cÖgvwYZ)
eq \o((((,cÖkœ(93) GKwU mgevq mwgwZi m`m¨MY cÖ‡Z¨‡K m`m¨ msL¨vi 100 ¸Y Puv`v †`Iqvi wm×vš— wb‡jv| wKš‘ 5 Rb m`m¨ Puv`v bv †`Iqvq cÖ‡Z¨‡Ki Puv`vi cwigvY c~‡e©i †P‡q 600 UvKv †e‡o †Mj|



[AvZvZzK© miKvwi g‡Wj nvB ¯‹zj, †dbx ( cÖkœ bs 2]  
K.
x2 ( 5x ( 6 †K Drcv`‡K we‡k­lY Ki|
2
L.
mwgwZi m`m¨ msL¨v I †gvU Puv`vi cwigvY wbY©q Ki|
4
M.
†gvU Puv`vi  eq \f(1,5) Ask 5% nv‡i Ges Aewkó 4% nv‡i 5 eQ‡ii Rb¨ mij gybvdvq wewb‡qvM Kiv n‡jv| †gvU gybvdv wbY©q Ki|
4
93 bs cÖ‡kœi mgvavb
eq \o((,K) 
x2 ( 5x ( 6


= x2 ( 6x + x ( 6


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


= (x ( 6) (x + 1) (Ans.)
eq \o((,L) 
awi, mwgwZi m`m¨ msL¨v x


( cÖ‡Z¨‡Ki Puv`vi cwigvY = 100 ( x UvKv = 100x UvKv

( x R‡bi Puv`vi cwigvY  = (100x ( x) UvKv = 100x2 UvKv

5 Rb m`m¨ Puv`v bv †`Iqvq, (x ( 5) R‡bi cÖ‡Z¨‡Ki Puv`vi cwigvY n‡e (100x + 600) UvKv|

cÖkœg‡Z, (x ( 5) (100x + 600) = 100x2

ev, 100x2 + 600x ( 500x ( 3000 = 100x2

ev, 100x = 3000


ev, x =  eq \f(3000,100)  ( x = 30


( mwgwZi m`m¨ msL¨v = 30 Rb 

Ges †gvU Puv`vi cwigvY = 100x2 UvKv


= 100 ( (30)2 UvKv


= 100 ( 900 ,,


= 90,000 UvKv

m`m¨ msL¨v 30 Rb Ges †gvU Puv`vi cwigvY 90,000 UvKv  (Ans.)
eq \o((,M)
†gvU Puv`vi  eq \f(1,5)  Ask =  eq \b(90(000 UvKv Gi \f(1,5)) = 18,000 UvKv

Aewkó UvKvi cwigvY = (90,000 ( 18,000) UvKv = 72,000 UvKv

1g †¶‡Î gybvdv = Pnr = (18,000 ( 5 (  eq \f(5,100) ) UvKv

[(  P = 18,000 UvKv, n = 5 eQi, 
r = 5% =  eq \f(5,100) ]


= 4500 UvKv

2q †¶‡Î gybvdv = Pnr = (72,000 ( 5 (  eq \f(4,100) ) UvKv

[(  P = 72,000 UvKv, n = 5 eQi, 
r = 4% =  eq \f(4,100) ]


= 14400 UvKv
(
†gvU gybvdv = (4500 + 14400) UvKv = 18900 UvKv (Ans.)

eq \o((((,cÖkœ(94) x2 (  eq \r(5)x + 1 = 0 Ges a3 + a(3 = 50 eq \r(7)

[PÆMÖvg †iwm‡WwÝqvj ¯‹zj GÊ K‡jR, PÆMÖvg ( cÖkœ bs 2]  
K.
Drcv`‡K we‡k­lY Ki: x4 ( 6x2 + 1
2
L.
x4 (  eq \f(1,x4) Gi gvb wbY©q Ki|
4
M.
†`LvI †h, a =  eq \r(7) +  eq \r(6)
4
94 bs cÖ‡kœi mgvavb
eq \o((,K) 
x4 ( 6x2 + 1 = x4 ( 2x2 + 1 ( 4x2 



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



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



= (x2 + 2x ( 1) (x2 ( 2x ( 1) (Ans.)
eq \o((,L) 
x2 (  eq \r(5) x + 1 = 0 

ev,
x2 + 1 =  eq \r(5) x 


ev,
 eq \f(x2 + 1,x) =  eq \r(5)   [Dfq c¶‡K x Øviv fvM K‡i]

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

x2 +  eq \f(1,x2)  =  eq \b(x + \f(1,x))2 ( 2.x. eq \f(1,x)    [( a2 + b2 = (a + b)2 ( 2ab]



= ( eq \r(5) )2 ( 2 = 5 ( 2  = 3


Avevi,  eq \b(x ( \f(1,x))2 =  eq \b(x + \f(1,x))2 ( 4.x. eq \f(1,x)   [(  (a ( b)2 = (a + b)2 ( 4ab]




= ( eq \r(5) )2 ( 4 



= 5 ( 4 = 1


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

GLb, x4 (  eq \f(1,x4)  =   eq \b(x2 ( \f(1,x2)) 

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


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

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

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


= (1) eq \r(5).3



=  3 eq \r(5)  (Ans.)
eq \o((,M)
†`Iqv Av‡Q, a3 + a(3 = 50 eq \r(7)

ev,
a3 +  eq \f(1,a3) = 50 eq \r(7)

ev,
 eq \f(a6 + 1,a3) = 50 eq \r(7)

ev,
a6 ( 50 eq \r(7) a3 + 1 = 0


ev,
(a3)2 ( 2.a3.25 eq \r(7) + (25 eq \r(7))2 ( (25 eq \r(7))2  + 1 = 0


ev,
(a3 ( 25 eq \r(7))2 = 4375 ( 1


ev,
(a3 ( 25 eq \r(7))2 = 4374


ev,
a3 ( 25 eq \r(7)= 27 eq \r(6)

ev,
a3 = 25 eq \r(7) + 27 eq \r(6)


= 7 eq \r(7) + 21 eq \r(6) + 18 eq \r(7) + 6 eq \r(6)


= ( eq \r(7))3 + 3.(  eq \r(7))2. eq \r(6) + 3.  eq \r(7).( eq \r(6))2 + ( eq \r(6))3 



= ( eq \r(7) +  eq \r(6))3 


( a3 = ( eq \r(7) +  eq \r(6))3 


( a =  eq \r(7) +  eq \r(6) (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(95) y2 ( 2 eq \r(6) = 5; †hLv‡b y > 0, a + b =  eq \r(13), a ( b =  eq \r(11)

(mgwš^Z Aa¨vq 1 I 3

[Kv‡Rg Avjx ¯‹zj GÊ K‡jR, PÆMÖvg ( cÖkœ bs 1]  
K.
1.9 eq \o(·,4) ( 2. eq \o(·,3) eq \o(·,5) †K mij Ki|
2
L.
y4 (  eq \f(1,y4) Gi gvb wbY©q Ki|
4
M.
 eq \f(7,4) a2b2 (a6 ( b6)2  Gi gvb wbY©q Ki|
4
95 bs cÖ‡kœi mgvavb
eq \o((,K) 
1.9 eq \o(·,4) ( 2. eq \o(·,3)

 eq \o(·,5)

=  eq \f(194  ( 19,90) (  eq \f(235 ( 2,99) 

=  eq \f(175,90) (  eq \f(233,99)

=  eq \f(35,18) (  eq \f(233,99)

=  eq \f(8155,1782) (Ans.)
eq \o((,L) 
†`Iqv Av‡Q,


y2 ( 2 eq \r(6) = 5


ev,
y2 = 5 + 2 eq \r(6)

ev,
 eq \f(1,y2) =  eq \f(1,5 + 2\r(6))

ev,
 eq \f(1,y2) =  eq \f(1,5 + 2\r(6)) (  eq \f(5 ( 2\r(6),5 ( 2\r(6))

ev,
  eq \f(1,y2) =  eq \f(5 ( 2\r(6),52 ( (2\r(6))2)

ev,
 eq \f(1,y2) =  eq \f(5 ( 2\r(6),25 ( 24)

(
 eq \f(1,y2) = 5 ( 2 eq \r(6)

(
y2 +  eq \f(1,y2) = 5 + 2 eq \r(6) + 5 ( 2 eq \r(6) = 10



y2 (  eq \f(1,y2) = 5 + 2 eq \r(6) ( 5 + 2 eq \r(6) = 4 eq \r(6)

cÖ`Ëivwk = y4 (  eq \f(1,y4)



= (y2)2 (  eq \b(\f(1,y2))2



=  eq \b(y2 + \f(1,y2))  eq \b(y2 ( \f(1,y2))



= 10 ( 4 eq \r(6)



= 40 eq \r(6) (Ans.)
eq \o((,M)
†`Iqv Av‡Q, 


a + b =  eq \r(13)


a ( b =  eq \r(11)

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



=  eq \f((\r(13))2,4) (  eq \f((\r(11))2,4)



=  eq \f(13,4) (  eq \f(11,4)



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

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




= ( eq \r(13))3 ( 3. eq \f(1,2)  eq \r(13)



= 13 eq \r(13) (  eq \f(3,2) eq \r(13)



=  eq \f(23\r(13),2)

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




= ( eq \r(11))3 + 3 .  eq \f(1,2) .  eq \r(11)



= 11 eq \r(11) +  eq \f(3\r(11),2)



=  eq \f(25\r(11),2)

cÖ`Ë ivwk =  eq \f(7,4) a2b2 (a6 ( b6)2 




=  eq \f(7,4) (ab)2 {(a3)2 ( (b3)2}2 




=  eq \f(7,4) .  eq \b(\f(1,2))2 {(a3 + b3) (a3 ( b3)}2 




=  eq \f(7,4) .  eq \f(1,4) . {(a3 + b3)2 . (a3 ( b3)2}




=  eq \f(7,16) .  eq \b\bc\{(\b(\f(23\r(13),2))2 . \b(\f(25\r(11),2))2)



=  eq \f(7,16) .  eq \f(6877,4) .  eq \f(6875,4)



=  eq \f(330955625,256) (Ans.)
eq \o((((,cÖkœ(96) A = 2x2 ( 3x ( 2 Ges B = 4x2 ( 5x + 4


[ev›`ievb miKvwi D”P we`¨vjq, ev›`ievb ( cÖkœ bs 1]  
K.
A Gi eM© wbY©q Ki|
2
L.
A = 0 Ges x >  eq \f(1,x) n‡j x2 (  eq \f(1,x2) Gi gvb wbY©q Ki|
4
M.
B = 8 n‡j  eq \f(x6 ( 1,x3) Gi gvb wbY©q Ki|
4
96 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, A = 2x2 ( 3x ( 2 

( A2 = (2x2 ( 3x ( 2)2


= (2x2)2 + (( 3x)2 + (( 2)2 + 2.2x2 . (( 3x) + 2(( 3x) 

(( 2) + 2(( 2) (2x2)


= 4x4 + 9x2 + 4 ( 12x3 + 12x ( 8x2


= 4x4 + x2 + 4 ( 12x3 + 12x  (Ans.)
eq \o((,L) 
†`Iqv Av‡Q,


A = 2x2 ( 3x ( 2


Ges
A = 0


(
2x2 ( 3x ( 2 = 0


ev,
2x2 ( 2 = 3x


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


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

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

ev,
 eq \b(x + \f(1,x))2 ( 4.x. eq \f(1,x) =  eq \f(9,4)

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


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

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

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


=  eq \b(\f(5,2)) .  eq \f(3,2)


=  eq \f(15,4) (Ans.)
eq \o((,M)
†`Iqv Av‡Q,


B = 4x2 ( 5x + 4


Ges
B = 8


(
4x2 ( 5x + 4 = 8


ev,
4x2 + 4 ( 8 = 5x


ev,
4x2 ( 4 = 5x


ev,
x2 ( 1 =  eq \f(5,4) x


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

cÖ`Ëivwk =  eq \f(x6 ( 1,x3) =  eq \f(x6,x3) (  eq \f(1,x3)



= x3 (  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))



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



=  eq \f(125,64) +  eq \f(15,4)



=  eq \f(125 + 240,64) =  eq \f(365,64) (Ans.)
eq \o((((,cÖkœ(97) S = {(x, y) : x ( A, y ( B Ges 2x + y ( 5 = 0} †hLv‡b, A = {(3, (2, (1, 0}, B = {5, 7, 8, 11} Ges z3 (  eq \f(1,z3) = 86 eq \r(10)

(mgwš^Z Aa¨vq 2 I 3

[kvnRvjvj Rv‡gqv Bmjvwgqv ¯‹zj GÛ K‡jR, wm‡jU ( cÖkœ bs 1]  
K.
p3 + 9q3 + (p + q)3 †K Drcv`‡K we‡k­lY Ki|
2
L.
S Aš^q‡K ZvwjKv c×wZ‡Z cÖKvk K‡i Gi †Wv‡gb wbY©q Ki|
4
M.
DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h, z =  eq \r(11) +  eq \r(10)
4
97 bs cÖ‡kœi mgvavb
eq \o((,K) 
m„Rbkxj 5(K)bs mgvavb `ªóe¨|
eq \o((,L) 
†`Iqv Av‡Q, S = {(x, y) : x ( A, y ( B Ges 2x + y ( 5 = 0}


Ges A = {(3, (2, (1, 0}, B = {5, 7, 8, 11}


S Gi ewY©Z kZ© †_‡K cvB, 2x + y ( 5 = 0


ev, y = ( 2x + 5


GLb cÖ‡Z¨K x ( A Gi Rb¨ y = ( 2x + 5 Gi gvb wbY©q K‡i ZvwjKv ˆZwi Kwi|
	x
	(3
	(2
	(1
	0

	y
	11
	9
	7
	5



†h‡nZz 9 ( B Kv‡RB ((2, 9) ( S


( S = {((3, 11), ((1, 7), (0, 5)}


†Wvg S = {(3, (1, 0} (Ans.) 
eq \o((,M)
†`Iqv Av‡Q, z3 (  eq \f(1,z3) = 86 eq \r(10)

ev,
 eq \f(z6 ( 1,z3) = 86 eq \r(10)

ev,
z6 ( 86 eq \r(10) z3 ( 1 = 0


ev,
(z3)2 ( 2.z3.43 eq \r(10) + (43 eq \r(10))2  = 1 + (43 eq \r(10))2 


ev,
(z3 ( 43 eq \r(10))2 = 18491


ev,
z3 ( 43 eq \r(10) = 41 eq \r(11)

ev,
z3 = 43 eq \r(10) + 41 eq \r(11)

ev,
z3 = 11 eq \r(11) + 33 eq \r(10) + 30 eq \r(11) + 10 eq \r(10)

ev,
z3 = ( eq \r(11))3 + 3( eq \r(11))2. eq \r(10) + 3 eq \r(11) . ( eq \r(10))2 + ( eq \r(10))3 


ev,
z3 = ( eq \r(11) +  eq \r(10))3 


(
z =  eq \r(11) +  eq \r(10) (cÖgvwYZ)
eq \o((((,cÖkœ(98) x2 +  eq \f(1,x2) = 34
[†gŠjfxevRvi miKvix D”P we`¨vjq, †gŠjfxevRvi ( cÖkœ bs 1]  
K.
x +  eq \f(1,x) Gi gvb wbY©q Ki|
2
L.
†`LvI †h, x= 3 + 2 eq \r(2)
4
M.
x7 (  eq \f(1,x7) Gi gvb wbY©q Ki|
4
98 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, x2 +  eq \f(1,x2) = 34


ev,
 eq \b(x + \f(1,x))2 ( 2.x  eq \f(1,x) = 34


ev,
 eq \b(x + \f(1,x))2 = 34 + 2


ev,
x +  eq \f(1,x) =  eq \r(36)

(
x +  eq \f(1,x) = 6 (Ans.)
eq \o((,L) 
ÔKÕ n‡Z cvB, x +  eq \f(1,x) = 6


ev,
x2 + 1 = 6x


ev, x2 ( 6x + 1 = 0

ev,
x2 ( 2.3.x + 32 ( 32 + 1= 0


ev,
(x ( 3)2 = 9 ( 1


ev,
(x ( 3)2  = 8


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


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

(
x = 3 + 2 eq \r(2) (†`Lv‡bv n‡jv)
eq \o((,M)
ÔKÕ n‡Z cvB, x +  eq \f(1,x) = 6


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



= 62 ( 4




= 32


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

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



= (4 eq \r(2))3  + 3.4 eq \r(2)



= 128 eq \r(2) + 12 eq \r(2)

(
x3 (  eq \f(1,x3) = 140 eq \r(2) ... ... (i)


Avevi, †`Iqv Av‡Q,


x2 +  eq \f(1,x2) = 34


ev,
x4 +  eq \f(1,x4) + 2.x2. eq \f(1,x2) = 1156


ev,
x4 +  eq \f(1,x4) = 1156 ( 2


(
x4 +  eq \f(1,x4) = 1154 ... ... (ii)


(i) I (ii) ¸Y K‡i cvB,


 eq \b(x3 ( \f(1,x3))  eq \b(x4 + \f(1,x4)) = 140 eq \r(2) ( 1154


ev,
x7 +  eq \f(1,x) ( x (  eq \f(1,x7) = 161560 eq \r(2)

ev,
x7 (  eq \f(1,x7) = 161560 eq \r(2) +  eq \b(x ( \f(1,x))

(
x7 (  eq \f(1,x7) = 161560 eq \r(2) + 4 eq \r(2)



= 161564 eq \r(2) (Ans.)
eq \o((((,cÖkœ(99) x2 +  eq \f(1,x2) = 10 Ges a3 + a(3 = 34 eq \r(5) `yBwU exRMvwYwZK mgxKiY|

[Avjx AvgRv` miKvwi evwjKv D”P we`¨vjq, †gŠjfxevRvi ( cÖkœ bs 2]  
K.
x4 +  eq \f(1,x4) Gi gvb wbY©q Ki|
2
L.
†`LvI †h, x =  eq \r(2\r(6) + 5) 
4
M.
a Gi gvb wbY©q Ki|
4
99 bs cÖ‡kœi mgvavb
eq \o((,K) 
GLb, 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)

= 102 ( 2     [( x2 +  eq \f(1,x2) = 10]


= 100 ( 2 = 98 (Ans.)
eq \o((,L) 
†`Iqv Av‡Q, x2 +  eq \f(1,x2) = 10

ev,  eq \b(x + \f(1,x))2 − 2. x.  eq \f(1,x) = 10 

ev,  eq \b(x + \f(1,x))2 – 2 = 10


ev,  eq \b(x + \f(1,x))2 = 12 

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


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

Avevi, x2 +  eq \f(1,x2) = 10


ev,  eq \b(x − \f(1,x))2 + 2. x .  eq \f(1,x) = 10 
ev,  eq \b(x − \f(1,x))2 + 2 = 10


ev,  eq \b(x − \f(1,x))2 = 8


ev,  eq \b(x − \f(1,x))2 = (2 eq \r(2))2 


( x −  eq \f(1,x) = 2 eq \r(2) … … (ii)

(i) I (ii) †hvM K‡i cvB,


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

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

ev,
x2 = ( eq \r(3) +  eq \r(2))2 


ev,
x2 = 3 + 2 + 2 eq \r(3)

 eq \r(2)

ev,
x2 = 2 eq \r(6) + 5


(
x =  eq \r(2\r(6) + 5) (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q, a3 + a(3 = 34 eq \r(5)

ev,
a3 +  eq \f(1,a3) = 34 eq \r(5)

ev,
 eq \f(a6 + 1,a3) = 34 eq \r(5)

ev,
a6 + 1 = 34 eq \r(5) a3 


ev,
(a3)2 ( 34 eq \r(5)a3 + 1 = 0


ev,
(a3)2 ( 2.a3.17 eq \r(5) + (17 eq \r(5))2 ( (17 eq \r(5))2 + 1 = 0


ev,
(a3 ( 17 eq \r(5))2 = (17 eq \r(5))2 ( 1


ev,
(a3 ( 17 eq \r(5))2 = 1444 = 382 


ev,
a3 ( 17 eq \r(5) = 38


ev,
a3 = 38 + 17 eq \r(5)

ev,
a3 = 23 + 3.22.  eq \r(5) + 3.2.( eq \r(5))2 + ( eq \r(5))3 


ev,
a3 = (2 +  eq \r(5))3 


(
a = 2 +  eq \r(5) (Ans.)
eq \o(((((,cÖkœ(100) y =  eq \r(\f(5y,2) + \f(1,6)) Ges ƒ(y) =  eq \f(y3 ( 3y2 + 1,y(1 ( y))

(mgwš^Z Aa¨vq 2 I 3

[evsjv‡`k wk¶K mwgwZ (Kvgi“¾vgvb MÖ“c), ewikvj ( cÖkœ bs 1]  
K.
ƒ((3) = KZ?
2
L.
†`LvI †h, ƒ eq \b(\f(1,y)) = ƒ(1 ( y)
4
M.
 eq \f(216y6 ( 1,27y3) Gi gvb wbY©q Ki|
4
100 bs cÖ‡kœi mgvavb
eq \o((,K) 
m„Rbkxj 35(K) bs mgvavb `ªóe¨|
eq \o((,L) 
cvV¨eB‡qi Abykxjbx-2.2 Gi D`vniY-23 `ªóe¨| c„ôv-37
eq \o((,M)
†`Iqv Av‡Q,

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

ev, y2 =  eq \f(5y,2) +  eq \f(1,6)    [eM© K‡i]

ev, 2y2 = 5y +  eq \f(1,3)

ev,  eq \f(2y2,y) =  eq \f(5y,y) +  eq \f(1,3y)

( 2y (  eq \f(1,3y) = 5 ... ... (i)


cÖ`Ë ivwk =  eq \f(216y6 ( 1,27y3) = 8y3 (  eq \f(1,27y3)


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


=  eq \b(2y ( \f(1,3y))3 + 3.2y. eq \f(1,3y)  eq \b(2y ( \f(1,3y))


= (5)3 + 2.5



= 135 (Ans.)
eq \o(((((,cÖkœ(101) x2 = 13 + 2 eq \r(42), a + b + c = m; a2 + b2 + c2 = n Ges a3 + b3 = p3 

[m„Rbx we`¨vwb‡KZb, cUzqvLvjx ( cÖkœ bs 1]  
K.
a3 + 3a + 36 †K Drcv`‡K we‡k­lY Ki|
2
L.
x5 +  eq \f(1,x5) Gi gvb wbY©q Ki|
4
M.
hw` c = 0 nq, Z‡e †`LvI †h, m3 + 2p3 = 3mn
4
101 bs cÖ‡kœi mgvavb
eq \o((,K)
a3 + 3a + 36 = a3 + 3a2 ( 3a2 ( 9a + 12a + 36




= a2(a + 3) ( 3a(a + 3) + 12(a + 3)




= (a + 3) (a2 ( 3a + 12) (Ans.)
eq \o((,L) 
m„Rbkxj 69(M) bs mgvavb `ªóe¨|
eq \o((,M)
m„Rbkxj 10(M) bs mgvavb `ªóe¨|
eq \o(((((,cÖkœ(102) 4y2 + 1 = 2y, a =  eq \f(\r(5) + \r(3),2) Ges b =  eq \f(\r(5) ( \r(3),2)

[miKvwi niP›`ª evwjKv D”P we`¨vjq, SvjKvwV ( cÖkœ bs 1]  
K.
x3 ( 3xy2 + 2y3 ivwkwU‡K Drcv`‡K we‡k­lY Ki|
2
L.
cÖgvY Ki †h, 16y4 +  eq \f(1,16y4) + 1 = 0
4
M.
†`LvI †h, a5b ( ab5 = 2 eq \r(15)
4
102 bs cÖ‡kœi mgvavb
eq \o((,K) 
cvV¨eB‡qi Abykxjbx-3.4 Gi D`vniY-31 `ªóe¨| c„ôv-61
eq \o((,L) 
†`Iqv Av‡Q, 4y2 + 1 = 2y


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


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


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


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


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


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


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


ev,
16y4 +  eq \f(1,16y4) + 2 = 1


(
16y4 +  eq \f(1,16y4) + 1 = 0 (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q,


a =  eq \f(\r(5) + \r(3),2)


b =  eq \f(\r(5) ( \r(3),2)

(
a + b =  eq \f(\r(5) + \r(3),2) +  eq \f(\r(5) ( \r(3),2)


=  eq \f(\r(5) + \r(3) + \r(5) ( \r(3),2)


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

a ( b =  eq \f(\r(5) + \r(3),2) (  eq \f(\r(5) ( \r(3),2)


=  eq \f(\r(5) + \r(3) ( \r(5) + \r(3),2) 


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

Ges ab =  eq \f(\r(5) + \r(3),2) (  eq \f(\r(5) ( \r(3),2)


=  eq \f((\r(5))2 ( (\r(3))2,4)


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

( a5b ( ab5 = ab (a4 ( b4)



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



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



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



=  eq \f(1,2)  eq \b\bc\{((\r(5))2 ( 2.\f(1,2))  eq \r(5) .  eq \r(3)


=  eq \f(1,2) {5 ( 1}  eq \r(15)


=  eq \f(1,2) . 4.  eq \r(15)


= 2 eq \r(15)

( a5b ( ab5 = 2 eq \r(15) (†`Lv‡bv n‡jv)
Aa¨vq 3: exRMvwYwZK ivwk





SSC MwYZ †gBW BwR DËicÎ-3K





SSC MwYZ †gBW BwR DËicÎ-3L
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SSC MwYZ †gBW BwR DËicÎ-3N
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