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 1. ;fn (5 + 6cosq + 2cos2q) ds vf/kdre vkSj 
U;wure eku] f}?kkr lehdj.k x2 – px + q = 2 
larq"V djrs gSa] rks p, q gSa] Øe'k%µ

  If the maximum and minimum values of 
(5 + 6cosq + 2cos2q) satisfy the quadratic 
equation x2 – px + q = 2, then p, q are 
respectively.

  (A) 13, 12 (B) 12, 13
  (C) 14, 13 (D) 13, 14

 1. (A) ekuk y = 5 + 6cosq + 2cos2q
   q ds lkis{k vodyu djus ij]

   θ
dy

d
 = – 6sinq – 4sin2q

   U;wure o egÙke eku ds fy,

   θ
dy

d  
= 0

   – 6sinq – 4sin2q = 0
  Þ – 6sinq – 8sinq cosq = 0
  Þ – 2sinq (3 + 4cosq) = 0
   sinq = 0 ;k 3 + 4 cosq = 0

   q = 0 ;k cosq = 3

4
−

  vc 
2

2θ
d y

d
 = – 6cosq – 8cos2q

   q = 0 ij

   

2

2θ
d y

d
 = – 6 – 8 = –14

  \ q = 0 ij y dk eku vf/kdre gksxk
   ymax = 5 + 6 × cos0 + 2 × cos0
   ymax = 13

   cosq = 3

4
−

 
ij

   

2

2θ
d y

d  
= 

3 9
6 8 2 1

4 16
   − × − − × × −      

            = 
9 1

8
2 8
− ×  = 7

2

  \ q = 1 3
cos

4
−  − 
 

 ij y dk eku 
U;wure 

gksxk

  \ ymin = 
3 9

5 6 2 2 1
4 16

 − × + × × −  

          = 9 1
5 2

2 8
− + ×

   ymin = 1 9
5

4 2
+ −

   ymin = 20 1 18

4

+ −

   ymin = 3
4

   y ds vf/kdre o U;wure eku lehdj.k 
x2 – px + q = 2 dks lUrq"V djrs gSaA

  \ 132 – 13p + q = 2 ...(i)

  o 

2
3 3

4 4
p q

  − + 
 

 = 2 ...(ii)

  ?kVkus ij]

   

9
169

16
−  = 

3
13

4
p p−

   
Þ 16 169 9

16

× −  = 
52 3

4

p p−

   
Þ 

49

4

p  = 2695
16

   p = 2695 4

49 16

×
×

 = 13.75
  

leh (i) ls
   132 – 13 × 13.75 + q = 2
   q = 178.75 – 169 + 2
   q = 11.75 

 2. Js.kh 72 + 70 + 68 + ...... + 40 dk ;ksxQy gSµ
  The sum of the series 72 + 70 + 68 + ....  

+ 40 is :
  (A) 950 (B) 952
  (C)  954 (D) 956

 2. (B) ;gk¡ 72 + 70 + 68 + ..............+ 40
   izFke in (a) = 72
   lkokZUrj (d) = 70 – 72 = –2
   vfUre in (l) = 40
    ekuk inksa dh la[;k = n
  \ nok¡ in = vfUre in
   72 + (n – 1)d = 40
   72 + (n – 1) × (–2) = 40

   (n – 1) = 32
2

 = 16

                           = 17=n

   inksa dk ;ksxQy 

   Sn = ( )
2

+
n

a l

    S17 = [ ]17
72 40

2
+

    S17 = 17 112
2
×  = 17 × 56

    S17 = 952 
 3. fn;k x;k gS fd iw.kk±d la[;kvksa dk leqPp; z, 

f}-vk/kkjh lafØ;k *] tks a * b = a + b + 1; a, 
b Î Z }kjk ifjHkkf"kr gS] rks lkis{k ,d lewg 
cukrk gSA bl lewg esa –2 dk izfrykse gSµ

  Given that the set Z of integers forms 
a group under the binary operations *, 
defined by a * b = a + b + 1; a, b Î Z. 
The inverse of –2 in the group is :

  (A) 2 (B) 4
  (C)  –2 (D) 0
 3. (D)  a * b = a + b + 1
  ekuk (–2) dk izfrykse x gS
  rc   –2 * x = –1
  ( –1 rRled xq.k gSA)
  \   –2 + x + 1 = –1
    x = –2 + 2
    x = 0
  vFkkZr~  (–2)–1 = 0 

 4. Js.kh 
1 1 1

...
21 77 165

+ + +
 
ds izFke nl inksa 

dk ;ksx gSµ

  The sum of first ten terms of the series

  

1 1 1
...

21 77 165
+ + +

  (A) 10

129  
(B)

 

20

129

  (C) 30

129  
(D)

 

40

129

 4. (A) 1 1 1
........

21 77 165
+ + +

   

1 1 1
........

3 7 7 11 11 15
+ + +

× × ×

   Js.kh dk nok¡ in

   Tn = 
1

(4 1)(4 3)− +n n

   Tn = 
1 1 1

4 4 1 4 3
 − − + n n

   [vkaf'kd fHkUu djus ij]

m- iz- yksd lsok vk;ksx] ,y-Vh- xzsM] 2018
xf.kr

gy iz'u&i=
ijh{kk frfFk % 29-07-2018
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   n = 1, 2, 3, ........ j[kus ij

   T1 = 
1 1 1

4 3 7
 −  

   T2 = 
1 1 1

4 7 11
 −  

   T3 = 
1 1 1

4 11 15
 −  

   . . . .
   . . . . 
   . . . .
   . . . .

   T9 = 
1 1 1

4 35 39
 −  

   T10 = 
1 1 1

4 39 43
 −  

   T1 + T2 + T3 + .......... T10

 =
1 1 1 1 1 1 1 1

.....
4 3 7 7 11 39 39 43

 − + − + − + −  

  ;k S10 = 
1 1 1

4 3 43
 −    

=
 

1 43 3

4 129

− 
  

         = 
1 40

4 129
 
  

   S10 = 10
129  

 5. lehdj.kksa ax2 + bx + c = 0, a'x2 + b'x + c' = 0 
ds ,d mHk;fu"B ewy gksus dk izfrca/k gSµ

  The condition that the equations ax2 + bx 
+ c = 0, a'x2 + b'x + c' = 0 have a common 
root is :

  (A) (bc' – b'c)2 = (ca' – c'a)(ab' – a'b)
  (B) (ab' – a'b)2 = (ca' – c'a)(bc' – b'c)
  (C) (ca' – c'a)2 = (bc' – b'c)(ab' – a'b)

  (D) mi;qZä esa ls dksbZ ugha@None of the 
above

 5. (C) ax2 + bx + c = 0

   a'x2 + b'x + c' = 0
  \ aa2 + ba + c = 0
  o a'a2 + b'a + c' = 0

lw= 
 

2

1 2 1 2−
x

b c c b
 = 

1 2 1 2−
x

a c c a  
= 

1 2 1 2

1

−a b b a

  

2

' '

α
−bc b c

 = 
' 'ca c a

α
−

 = 
1

' 'ab ba−

   a = 
' '

' '

bc b c

ca c a

−
−

  nwljs o rhljs ls]

   a = 
' '

' '

ca c a

ab ba

−
−

  
\

 

' '

' '

bc b c

ca c a

−
−

 = 
' '

' '

ca c a

ab ba

−
−

   (ca' – c'a)2 = (bc' – b'c) (ab' – a'b)  

 6. p dk og eku] ftlds fy, lehdj.k x2 – 
(p – 2)x – p + 1 = 0 ds ewyksa ds oxks± dk ;ksx 
U;wure gks] gksxkµ

  The value of p for which the sum of the 
squares of the roots of the equation x2 – 
(p – 2)x – p + 1 = 0 is minimum, will be

  (A) 0 (B) 1
  (C) 2 (D) 3

 6. (B) x2 – (p – 2)x – p + 1 = 0

  ekuk ewy a o b gSaA

  rc   a + b = p – 2
− 

  
b

a

  o   a.b = 1 – p
 
  

c

a

  vc   a2 + b2 = (a + b)2 – 2a.b ls

     a2 + b2 = (p – 2)2 – 2(1 – p) = y (ekuk)

  \   y = p2 + 4 – 4p – 2 + 2p

     y = p2 – 2p + 2

  ;k  y = (p – 1)2 + 1

  y ds U;wure eku ds fy, p = 1

 7. Qyu f(x) = 2
2

log ( 3)

3 2

x

x x

+
+ +  

dk izkUr gSµ

  The domain of the function f(x) =
 

2
2

log ( 3)

3 2

x

x x

+
+ +  

is :

  (A) R – {–1, –2} 
  (B) (–2, ¥)
  (C) R – {–1, –2, –3} 

  (D) (–3, ¥) – {–1, –2}

 7. (D) ;gk¡  f(x) = 2
2

log ( 3)

3 2

+
+ +

x

x x

    Qyu f(x) ifjHkkf"kr gksxk ;fn

    x + 3 > 0 rFkk x2 + 3x + 2 ¹ 0

    ;k x > –3 rFkk (x + 2)(x + 1) ¹ 0

    ;k x > –3 rFkk x ¹ –1, –2

    vr% Qyu f(x) dk izkUr = (–3, ¥) – 
{–1, –2}

 8. eku yhft, fd * ,d f}-vk/kkjh lafØ;k] 
èkukRed ifjes; la[;kvksa ds leqPp; Q+ 

ij fu;e * ,
3

ab
a b =

 
" a, b Î Q+ }kjk 

ifjHkkf"kr gSA rc 4 * 6 dk izfrykse gSµ

  Let * be a binary operation defined on the 
set of positive rational numbers Q+ by the 

rule * ,
3

ab
a b =

 
" a, b Î Q+. Then the 

inverse of 4 * 6 is :

  (A) 9
8  

(B)
 

2

3

  (C) 
3

8  
(D)

 

3

2

 8. (A)  a * b = 
3

ab

   izfrykse  a ® a–1

   \  aoa–1 = e " a Î Q+

   o rRled lafØ;k

    aoe = eoa = a

   vr%  a * e = 
3

a e×

   Þ  a = 
3

ae

 
Þ e = 3

   rFkk 
4*6

3
 = 

4 6

3

×

 
= 8

   ;gk¡  8 * 8–1 = 3 ( a * a–1 = e)

   vr%  
8 8

3

1.( )−

 
= 3

    (8–1) = 
9

8

   vFkkZr~ 4 * 6 dk izfrykse = 
9

8

 9. vu~-vkcsyh lewg dh U;wure dksfV gSµ

  The least order of non-Abelian group is :
  (A) 4 (B) 5
  (C) 6 (D) 8

 9. (C) ,d vu~-vkcsyh lewg] tks vu~-fofues; 
Hkh dgykrk gSA ,d ,slk lewg gS ftlds 
dqN rRo vkokxeu ugha djrs gaSA lcls 
ljy vu~-vkcsyh lewg f}dQyd lewg 

D3 gksrk gS ftldk Øe 6 gSA

 10. ;fn Qyu f : R ® R, f(x) = x2 + x ls 
ifjHkkf"kr gS] rks Qyu f  gSµ

  If the function f : R ® R is defined by f(x) 
= x2 + x then the function f is :

  (A) ,dSdh ij vkPNknd ugha@one-one but 
not onto

  (B) vkPNknd ij ,dSdh ugha@onto but not 
one-one

  (C) ,dSdh ,oa vkPNknd nksuksa@both one-one 
and onto

  (D) u rks ,dSdh] u gh vkPNknd@neither 
one-one nor onto
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 10. (A) f : R ® R,  f(x) = x2 + x
   ekuk x1 o x2 dksbZ nks eku bl izdkj gSa 

fd x1, x2 Î R
   vc  f(x1) = f(x2)
    x1

2 + x1 = x2
2 + x2

    x1
2 – x2

2 + x1 – x2 = 0
    (x1 – x2)[x1 + x2 – 1] = 0
   \  x1 = x2 
   o  x1 + x2 – 1 = 0
   vr% Qyu ,dSdh ugha gS D;ksafd nksuksa 

fLFkfr;k¡ lEHko gSaA
   rFkk ekuk y = x2 + x tgk¡ y Î R " y
   vr% x Î R ds fy, y lEHko gS ijUrq y 

ds izR;sd eku ds fy, dksbZ fcEc ugha gSA
   vr% f(x) vkPNknd ugha gSA

 11. fuEufyf[kr dFkuksa ij fopkj dhft,µ
  Consider the following statements : 
  I.  ;fn A ,d fo"ke-lefer vkO;wg gS] rks A2 

lefer gksxkA@If A is skew-symmetric 
matrix, then A2 is symmetric.

  II. ,d fo"ke dksfV okys fo"ke-lefer vkO;wg 
dk vuqjs[k lnSo 'kwU; gksrk gSA@Trace of 
a skew-symmetric matrix of an odd 
order is always zero.

  mi;qZä dFkuksa esa ls dkSu-lk@ls lR; gS@gSaµ
  Which of the above statements is/are true ?
  (A)  dsoy I@Only I
  (B) dsoy II@Only II
  (C) I vkSj II nksuksa@Both I and II
  (D) u rks I u gh II@Neither I nor II

 11. (B) I. ;fn A ,d fo"ke lefer vkO;wg gSA
   \  A' = –A
   rks  (A2)' = (A')2

    (A2)' = (–A)2

    (A2)' = A2

   vr% A2 ,d lefer vkO;wg gSA
   II. ,d fo"ke dksfV okys fo"ke-lefer 

vkO;wg dk vuqjs[k lnSo 'kwU; gksrk gSA
   ekuk A ,d fo"ke-lefer vkO;wg gS 

ftldh dksfV n × n gS tgk¡ n ,d fo"ke 
la[;k gSA 

   rc ifjHkk"kk ls] 
    det(A) = det(A') ...(i)
   rFkk ;g ,d fo"ke lefer vkO;wg gSA
   \  det(A') = (–1)n det(A)
   ( n ,d fo"ke la[;k gSA)
   \  det(A') = – det(A) ...(ii)
   leh- (i) o (ii) ls]
    det(A) = –det(A) 
    2det(A) = 0
   ;k  det(A) = 0

   vFkkZr~ fo"ke lefer vkO;wg ds fod.kZ ds 
rRo 'kwU; gSaA

   vr% bl vkO;wg dk vuqjs[k Hkh 'kwU; gksxkA

 12. lehdj.k fudk;
    x + 2y + 3z = 1
    2x + y + 3z = 2
    x + y + 2z = 3 dk
  The system of equations
    x + 2y + 3z = 1
    2x + y + 3z = 2
    x + y + 2z = 3 
  has
  (A)  dksbZ gy ugha gS@no solution
  (B) vf}rh; gy gS@unique solution
  (C) vuUr gy gS@infinite solution
  (D) mi;qZä esa ls dksbZ ugha@None of the above

 12. (A) leh- x + 2y + 3z = 1
    2x + y + 3z = 2
    x + y + 2z = 3

   vr%  A = 
1 2 3

2 1 3

1 1 2

 
 
 
  

,

    B = 
1

2

3

 
 
 
  

  o   X = 
 
 
 
  

x

y

z   

  \   |A| = 
1 2 3

2 1 3

1 1 2

  = 1(2 – 3) –2(4 – 3) + 3(2 – 1)
  = –1 – 2 + 3 = 0
  \   |A| = 0
  vr% vkO;wg O;qRØe.kh; ugha gSA
  vFkkZr~ lehdj.kksa dk dksbZ gy ugha gSA

 13. ;fn A ,d 2 × 2 vkO;wg bl izdkj gS fd vuqjs[k 
A = 6, |A| = 12, rks vuqjs[k (A–1) gSµ

  If A is a 2 × 2 matrix such that trace A = 6, 
|A| = 12, then trace (A–1) is :

  (A) 1
2  

(B)
 

1

3

  (C) 1
6  

(D)
 
1

 13. (A)  vuqjs[k A = 6
    |A| = 12

   \ vuqjs[k (A–1) = 
(A)

| A |

vujq s[k

   

1 A
A

| A |
− 

= 
 
∵

     
= 
6 1

12 2
=

 14. ;fn 3
3

1 1
,f x x

x x
 − = −    

rc f(1) dk eku 

gSµ

  If 3
3

1 1
,f x x

x x
 − = −    

then the value of 

f (1) is :
  (A) –2 (B) –1
  (C) 0 (D) 4

 14. (D) ;gk¡ 
1 −  

f x
x  

= 3
3

1
−x

x

   rc f(1)

   vFkkZr~  
1 −  

x
x  

= 1

   
;k  

3
1 −  

x
x  

= 13

   3
3

1 1
3

 − − −  
x x

x x  
= 1

    3
3

1
3− −x

x  
= 1

    3
3

1
−x

x  
= 4

   
\  f(1) = 3

3

1
−x

x  
= 4

   
\  f(1) = 4

 15. lehdj.k |x|2 + |x| – 6 = 0 ds fy,µ
  For the equation |x|2 + |x| – 6 = 0 :
  (A) dsoy ,d ewy gS@there is only one 

root 
  (B) ewyksa dk ;ksx –1 gS@the sum of roots is 

–1
  (C) ewyksa dk xq.kuQy – 4 gS@the product 

of roots is – 4
  (D) pkj ewy gSa@there are four roots

 15. (D) lehdj.k |x|2 + |x| – 6 = 0
   izFke fLFkfrµ
    |x|2 = x2, |x| = x ls
    x2 + x – 6  = 0
    (x + 3) (x – 2) = 0
    x = –3, 2
   f}rh; fLFkfrµ
    |x|2 = x2 o |x| = –x ls
    x2 – x – 6  = 0
    (x + 2) (x – 3) = 0
    x = 3, –2 
   vr% lehdj.k ds pkj ewy gSaA
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 16. ;fn lehdj.k (a – b)x2 + (c – a)x + (b – c) = 0 
ds ewy cjkcj gksa] rks a, b, c gSaµ

  If the roots of the equation (a – b)x2 + 
(c – a)x + (b – c) = 0 are equal, a, b, c are 
in :

  (A) lekUrj Js<+h esa@arithmetic pro-
gression

  (B) xq.kksÙkj Js<+h esa@geometric progression
  (C) gjkRed Js<+h esa@harmonic progression
  (D) mi;qZä esa ls dksbZ ugha@None of the above

 16. (A) leh- (a – b)x2 + (c – a)x + (b – c) = 0 esa

   ekuk  A = (a – b)
    B = (c – a)
    C = (b – c)
   o ewy cjkcj gSa rc

    D = 0
    B2 = 4AC
              (c – a)2   = 4(a – b)(b – c)
   \ c2 + a2 – 2ac = 4[ab – ac – b2 + bc]
   c2 + a2 – 2ac  = 4ab – 4ac – 4b2 + 4bc
   c2 + a2 + 2ac + 4b2 – 4b(a + c) = 0
   ;k (c + a)2 + (2b)2 – 2 × (2b) × (c + a)
     = 0
   ;k (c + a – 2b)2 = 0
   ;k  (c + a – 2b) = 0
   vFkkZr~  2b = a + c
   vr% a, b, c lekUrj Js<+h esa gSaA

 17. ;fn f(x) = cos|x| vkSj g(x) = sin|x|, rksµ

  If f(x) = cos|x| and g(x) = sin|x|, then :

  (A) f vkSj g nksuksa le Qyu gSa@both f and g 
are even functions

  (B) f vkSj g nksuksa fo"ke Qyu gSa@both f and 
g are odd functions

  (C) f ,d le Qyu rFkk g ,d fo"ke Qyu 

gS@f is an even function and g is an 
odd function

  (D) f ,d fo"ke Qyu rFkk g ,d le Qyu 

gS@f is an odd function and g is an 
even function

 17. (A)  f(x) = cos|x| o g(x) = sin|x|
   \  x = –x ij
    f(x) = cos|–x| = cosx
   o  g(x) = sin|–x| = sinx
   vFkkZr~ f(x) o g(x) nksuksa leQyu gSaA

 18. ;fn f (x) = 

2

2

2

1

1

1

x x

x x

x x
 

rks ( )3 3f  dk 

eku gSµ

  

If

 

f (x) = 

2

2

2

1

1

1

x x

x x

x x
 

then the value of 

( )3 3f
 
is :

  (A) – 6 (B) 6
  (C) 4 (D) – 4

 18. (D)

    

f (x) = 

2

2

2

1

1

1

x x

x x

x x

   f(x) = 1(x3 – 1) – x(x2 – x2) + x2(x – x4)
    f(x) = x3 – 1 + x3 – x6

    f(x) = 2x3 – x6 – 1
    x = 3 3  ;k (3)1/3 j[kus ij

    ( )3 3f
 
= 

3 61 1

3 32 3 3 1
   

− −      

     = 2 × 3 – 32 – 1 
     = 6 – 9 – 1

    ( )3 3f
 
= – 4

 19. eku yhft, fd fdlh leqPp; A ij R 
,d lEcU/k gS rFkk eku yhft, fd IA, A 
ij rRled lEcU/k dks n'kkZrk gSA rc R 
izfrlefer gS] ;fn vkSj dsoy ;fnµ  

  Let R be a relation on a set A and let IA 
denote the identity relation on A. Then R 
is antisymmetric, if and only if :

  (A) R = R–1  
  (B) R È R–1 Í IA
  (C) R Ç R–1 Í IA 
  (D) mi;qZä esa ls dksbZ ugha@None of the above

 19. (D) ekuk A ,d vfjDr leqPp; gS rFkk IA, 
A esa ,d lEcU/k gS] tks IA = {(x, y) : 
x, y Î A rFkk x = y} ls ifjHkkf"kr gS] 
rc IA. A ij ,d rRledkjh lEcU/k 
dgykrk gS Lo"V gS fd] ,d leqPp; esa 
,d rRledkjh lecU/k A × A esa mu 
lHkh Øfer ;qXeksa (x, y) ;k leqPp; gksrk 
gS ftuesa fy, x = y

   vr% fdlh leqPp; A ij ifjHkkf"kr R 
izfrlefer dgykrk gS] ;fn xRy rFkk 
yRx Þ x = y] tcfd x, y Î A

   vFkok (x, y)R rFkk (y, x)R Þ x = y
   vFkkZr~ x, y esa lEcU/k rFkk y, x esa lEcU/k 

rHkh lR; gksxk tcfd x = y
   vr% fodYi (D) lgh gSA

 20. ;fn ,d xq.kksÙkj Js<+h dk izFke in x rFkk blds 

vuUr inksa dk ;ksxQy 
1

3  
gks] rks x gS varjky

  
If x is the first term of a geometric 
progression and the sum of its infinite 

terms is
 

1

3
, then x lies in the interval

  (A) 1
0

2
x< <

 
esa
 

(B) 1
1

4
x− < <

 
esa

  (C) 1 1

2 2
x− < <

 
esa
 

(D)
 

2
0

3
x< <

 
esa

 20. (D) xq.kksÙkj Js<+h dk izFke in a = x

   o  S¥ = 
1

3

   ;fn lkokZUrj r gks] rks

    
1

a

r−
 = 1
3

    3x = 1 – r
    r = 1 – 3x
   vc  |r| < 1
    |1 – 3x| < 1
   vFkkZr~ –1 < 1 – 3x < 1
    –2 < – 3x < 0
   ;k  2 > 3x > 0

   ;k  0 < x < 2
3

 21. ;fn 
0

,| | 1,n

n

r s r
∞

=

= <∑
 
rks 2

0

n

n

r
∞

=
∑

 
cjkcj gSµ

  
If 

0

,| | 1,n

n

r s r
∞

=

= <∑
 
then

 

2

0

n

n

r
∞

=
∑

 
is equal 

to :

  (A) 
2

2 1

s

s +
 (B) 

2

2 1

s

s −

  (C) 
2

2

1

s

s −  
(D) s2

 21.  (B)		 	
0

∞

=
∑ n

n

r
	
= s

   
vFkkZr~ 1 + r + r2 + .......... ¥ = s

    

1

1− r  
= s

    
1 – r =

	
1

s
    

 r =

	
1

1−
s

    
 r =

	
1−s

s

	 	 	 rc  
0

∞

=
∑ zn

n

r
 
= 1 + r2 + r4 + ........ ¥

    
  =

	

2

1

1 r−
     

= 2

2

1

( 1)
1

−− s
s

     = 
2

2 2( 1)− −
s

s s
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     = 
2

( 1)( 1)+ − − +
s

s s s s

    

2

0

∞

=
∑ n

n

r
 
=

 

2

2 1−
s

s

 22. vuUr Js.kh 
1 1 1 1

...
1 2 3 4p p p p

+ + + + ∞
 
vfHklkjh 

gS] ;fnµ

  The infinite series

  

1 1 1 1
...

1 2 3 4p p p p
+ + + + ∞

 
is convergent, if :

  (A) p = 0 (B) p < 1
  (C) p = 1 (D) p > 1

 22.  (D) 1 1 1 1
.....

1 2 3 4p p p p
+ + + + ¥

   Js.kh dk nok¡ in

     Un = 1
pn

   rc  Un + 1 = 
1

( 1) pn +

   \  1U

U
n

n

+

 
= 
( 1)

p

p

n

n +

      = 
1

1
1

p

n
 +  

   vfHklkjh ds fy,

     

1U
lim

U
n

n
n

+

→∞
 
= 

1
lim

1
1

pn

n

→∞  +    

= 1
 

   
vr% vuqikr ijh{k.k foQy gksrk gSA

   vc  Vn = 
1

pn

   \  U
lim

V
n

n
n

→∞
 
= 1

    
ijUrq  SVn = 

1
pn∑

 
vfHklkjh gksxk 

;fn P > 1 (P-Js.kh ijh{k.k ls)

 23. fuEu vuqØeksa esa ls dkSu-lk ,d vfHklkjh ugha 
gS \

  Which one of the following sequences is 
not convergent ?

  (A) 1 ( 1)n+ −

  (B) 
1

n

n +

  (C) 
( 1)

1
n

n

−+

  (D) mi;qZä esa ls dksbZ ugha@None of the 
above

 23. (A) fdlh vuUr Js.kh Un ds fdUgha nks Øekxr 
inksa esa vfHklkjh gksus dh 'krZ

    |an| > |an + 1|
  rFkk  lim | U |nn→∞  = 0 
   fuEu Jsf.k;ksa esa] n = 1, 2, 3, ..... ds fy,

    
1 ( 1)n+ −

 = 0, 2, 0, 2, 0......

    1

n

n +  
= 

1 2 3 4
, , , ........
2 3 4 5

    

( 1)
1

n

n

−
+

 
= 

3 2 5
0, , , ......
2 3 4

   vr% Js.kh 1 ( 1)n+ −
 vfHklkjh ugha gSA

 24. ;fn (1 – x + x2)n = a0 + a1x + a2x
2 + ... + 

a2nx
2n rc (a0 + a2 + a4 + ... + a2n) cjkcj 

gSµ
  If (1 – x + x2)n = a0 + a1x + a2x

2 + ... + 
a2nx

2n then (a0 + a2 + a4 + ... + a2n) is equal 
to :

  (A) 3 1

2

n −

 
(B)

 

3 1

2

n +

  (C) 3 2

2

n +

 
(D) 3 2

2

n −

 24. (B) (1 – x + x2)n = a0 + a1x + a2x
2 + ... + 

a2nx
2n   ...(i)

   lehdj.k (i) esa x = –1 j[kus ij]
   (1 + 1 + 1)n = a0 – a1 + a2 – a3 + ....... 

+ a2n
   3n = a0 – a1 + a2 – a3 + .... + a2n ...(ii)
   lehdj.k (i) esa x = 1 j[kus ij]
   (1 – 1 + 1)n = a0 + a1 + a2 + ....... + 

a2n

   1 = a0 + a1 + a2 + a3 + ....... + a2n ...(iii)
   leh- (ii) o leh- (ii) dks tksM+us ij]
   3n + 1 = 2(a0 + a2 + a4 + ..... + a2n)

   ;k a0 + a2 + a4 + ....... a2n = 
3 1

2

+n

 25. ,d vkcsyh lewg dk izR;sd milewg ugha gSµ
  Every subgroup of an Abelian group is 

not :
  (A) pØh;@cyclic 
  (B) vkcsyh@Abelian
  (C) izlkekU;@normal
  (D) mi;qZä esa ls dksbZ ugha@None of the above

 25. (A) lHkh pØh; lewg vkcsyh gksrs gS] ijUrq ,d 
vkcsyh;u lewg ;k milewg vko';d 
:i ls pØh; ugha gksrs gSaA vkcsyh lewg 
esa izR;sd rRo vius vki esa ,d l;qXeu 
oxZ esa gksrk gS vkSj rkfydk esa ,dy rRo 
dh ?kkr 'kkfey gksrh gS ftUgsa tud ds 
:i esa tkuk tkrk gSA

 26. ;fn
 

2 2

. 144a b a b× + =
� � � �

 
vkSj 4a =

�

 
gks] 

rks b
�

 
cjkcj gSµ

  If
 

2 2

. 144a b a b× + =
� � � �

 
and 4a =

�
,
 
then 

b
�

 
is equal to :

  (A) 12 (B) 8
  (C) 4 (D) 3

 26.  (D) 
2 2

.× +
� � � �
a b a b

 
= 144

   
2 2

ˆ. .sin . . : cosθ + θ
� � � �
a b n a b

 
   = 144

   ;k 
2 2 2 2

2 2sin cosθ + θ
� � � �
a b a b

   = 144   
2ˆ( ) 1 = ∵ n

   ;k 
2 2

2 2(sin cos )θ + θ
� �
a b

 
= 144

   
2 2� �

a b
 
= 144   ( sin2q + cos2q = 1)

     
�
a

 
= 4

   \  
2

24
�
b

 
= 144

     

2�
b

 
=

 

144
9

16
=

   	   
�
b

 
= 9 3=

 27. ;fn 
2 ˆˆ ˆF 2x yi xzj yzk= + +

�
 gks] rks div curl 

F
�

 dk eku gSµ
  If 

2 ˆˆ ˆF 2x yi xzj yzk= + +
�

 then the value 

of div curl F
�

 is :
  (A) 0 (B) 1
  (C) 2 (D) 3

 27. (A) 2 ˆˆ ˆF 2x yi xzj yzk= + +
�

  \ curlF
�

 = F
�

∇ ×  = 
2

ˆˆ ˆ

2

∂ ∂ ∂
∂ ∂ ∂

i j k

x y z

x y xz yz

  = ˆ (2 ) ( )
 ∂ ∂

− ∂ ∂ 
i yz xy

y z

    

2ˆ (2 ) ( )
∂ ∂ − − ∂ ∂ 

j yz x y
x z

2ˆ ( ) ( )
 ∂ ∂

+ − ∂ ∂ 
k xz x y

x y

  = 2ˆˆ ˆ[2 ] [0 0] [ ]− − − + −i z x j k z x

  \ 2 ˆˆ(2 ) ( )− + −z x i z x k

  vc div curl F
�

  = ( ). CurlF
�

∇



6   |    

  = ˆˆ ˆ  ∂ ∂ ∂
+ +  ∂ ∂ ∂  

i j k
x y z

  
2 ˆˆ. (2 ) ( ) − + − z x i z x k

  = 2(2 ) ( )
∂ ∂

− + −
∂ ∂

z x z x
x z

  = –1 + 1
  div curl F

�
 = 0

 28. ;fn a
�

 rFkk b
�
 vpj lfn'k gSa] rks ( ), ,

� � �
r a b∇  

cjkcj gSµ

  If a
�

 and b
�

 are constant vectors, then 

( ), ,
� � �
r a b∇  

is equal to :

  (A) 0̂  
(B)

 ( ).a b r
� � �

  (C) a b×
� �

 
(D)

 ( )a b r×
� � �

 28. (C) ekuk  a
�

 = 
ˆˆ ˆ+ +x za i ayj a k

  o   b
�
 = ˆˆ ˆ+ +x y zb i b j b k

  rc   ( ).
� � �

 ∇  r ab
 
= ( ).

� � �
 ∇ × r a b

  tgk¡  r
�
 = ˆˆ ˆxi yj zk+ +

  \   a b×
� �

 = 

ˆˆ ˆ

x y z

x y z

i j k

a a a

b b b

  = ˆ ˆ( ) ( )− − −y z y z x z x zi a b b a j a b b a

ˆ( )+ −x y x yk a b b a

  ( ).r a b×
� � �

 
= ( ) ( )y z y z x z x zx a b b a y a b b a− − −

( )+ −x y x yz a b b a

  vc ( ).
� � �

 ∇ × r a b
 
= 

ˆˆ ˆ ∂ ∂ ∂
+ + ∂ ∂ ∂ 

i j k

x y z

   [x(aybz – byaz) – y(axbz – bxaz) + 
z(axby – bxay)]

  = ˆ ˆ( . ) ( )− − −y z y z x z x zi a b b a j a b b a

  
ˆ( )x y x yk a b b a+ −

  
( ).
� � �

 ∇ × r a b
 
= a b×
� �

 

  29. ( ) ( )c a a b× × ×
� � � �

 
dk eku gSµ

  
The value of ( ) ( )c a a b× × ×

� � � �

 
is :

  (A) 0̂  (B) bc a b  
� � � �

  (C) c ab c  
� � � �

 (D) abc a  
� � � �

 29.  (D) ( ) ( )c a a b× × ×
� � � �

  ekuk   ×
� �
c a  = 

��
d

  rc ( ) ( )c a a b× × ×
� � � �

 
= ( )× ×
�� � �
d a b

   ( )× ×
� � �
a b c

 
= ( ) ( ). .−
� � � � � �
a c b a b c

  \ = ( ) ( ). .−
�� � � �� � �
d b a d a b

  = ( ) ( ). .   × − ×   
� � � � � � � �
c a b a c a a b

  ( ) ( )× × ×
� � � �
c a a b

 
= .   −   
� � � � � � � �
abc a c a a b

  =   
� � � �
abc a

   
0   =  

� � �
∵ c a a

 30. div ( )r a×
� �

] tgk¡ a
�

 ,d vpj lfn'k gS] 

cjkcj gSµ

  div ( )r a×
� �

] where a
�

 is a constant vector, 

is equal to :

  (A) 0 (B) a
�

  (C) r
�

 
(D)

 
.
� �
a r

 30.  (A) ekuk  a
�

 = ˆˆ ˆ
x y za i a j a k+ +

   o   r
�

 = ˆˆ ˆxi yj zk+ +

     r a×
� �

 = 

ˆˆ ˆ

x y z

i j k

a a a

x y z

  = ˆ ˆ( ) ( )y z x zi a z a y j a z a x− − − +
ˆ( )x yk a y a x−

  \ ( )div r a×
� �

 
= ˆˆ ˆi j k

x y z

 ∂ ∂ ∂
+ + ∂ ∂ ∂ 

( ). r a×
� �

  = ( ) ( )y z x za z a y a z a x
x y z

∂ ∂ ∂
− − − +

∂ ∂ ∂

  (axy – ayx)
  = 0 – 0 + 0

  ( )div r a×
� �

 
= 0

 31. ;fn A
��

 vkSj B
��

 v?kw.kZuh; lfn'k gSa] rksµ

  If vectors A
��

 and B
��

 are irrotational, then :

  (A) A B×
�� ��

 v?kw.kZuh; gS

   A B×
�� ��

 is irrotational 
  (B) A B×

�� ��
 ifjukfydh; gS

   A B×
�� ��

 is solenoidal

  (C) A B−
�� ��

 ?kw.kZuh; gS

   A B−
�� ��

 is rotational

  (D) mi;qZä esa ls dksbZ ugha@None of the 
above

 31. (B) A
��

 o B
��

 v?kw.kZuh; gSA

  vFkkZr~ A
��

∇ ×  = 0 o B
��

∇ ×  = 0

  ;k  ( )B. A
�� ��

∇ ×
 
= 0 ...(i)

    ( )A. B
�� ��

∇ ×
 
= 0 ...(ii)

  
?kVkus ij]

  
( ) ( )B. A A. B
�� �� �� ��

∇ × − ∇ ×
 
= 0 ...(iii)

  
	 ( ) ( )B. A A. B
�� �� �� ��

∇ × − ∇ ×
	
= ( )A B

�� ��
∇ ×

[lw= ls]

  vFkkZr~ ( ). A B
�� ��

∇ ×
 
= 0

  
bl izdkj A B×

�� ��
 ,d ifjukfydh; gSA

 32. lfn'k 3

ˆ
,

r

r
�

 

tgk¡

 

ˆˆ ˆ ,r xi yj zk= + +
�

 

gSµ

  The vector 3

ˆ
,

r

r
�

 

where ˆˆ ˆ ,r xi yj zk= + +
�

 

is :

  (A) dsoy ifjukfydh;@only solenoidal

  (B) dsoy v?kw.kZuh;@only irrotational

  (C) ifjukfydh; vkSj v?kw.kZuh; nksukas@both 
solenoidal and irrotational

  (D) u rks ifjukfydh;] u gh v?kw.kZuh;@
neither solenoidal nor irrotational

 32.  (B) ekuk  A
��

 = 3 4

��
� �=
r r

r r

  
( )ˆˆ ˆ
�
∵ = + +r xi yj zk

   

\

  

A
��

 = 2 2 2 2

ˆˆ ˆ

( )

xi yj zk

x y z

+ +
+ +

   vc CurlA
��

 = Ñ × A
��

      = 

4 4 4

ˆˆ ˆ

∂ ∂ ∂
∂ ∂ ∂

i j k

x y z

x y z

r r r

       
Þ

 
4 4 4 4

ˆ ˆ ∂ ∂ ∂ ∂ − − −    ∂ ∂ ∂ ∂ 
z y z x

i j
y r z r x r z r

4 4
ˆ y x
k

x r y r

 ∂ ∂
+ − ∂ ∂ 

  Þ 
2 2 2 2

2 2 2 2

1
.

( )
ˆ

1

( )

z
y x y z

i

y
z x y z

  ∂
−  ∂ + +  

  ∂  ∂ + +     
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2 2 2 2

2 2 2 2

1

( )
ˆ

1

( )

z
x x y z

j

x
z x y z

  ∂
−  ∂ + +  − +  ∂  ∂ + +   

2 2 2 2

2 2 2 2

1

( )ˆ
1

( )

  ∂
−  ∂ + +  

  ∂  ∂ + +   

y
x x y z

k

x
y x y z

  Þ 
2 2 2 3 2 2 2 3

( 2)(2 ) ( 2)(2 )ˆ
( ) ( )

z y y z
i

x y z x y z

 − −
− + + + +   

2 2 2 3 2 2 2 3

( 2)(2 ) ( 2)(2 )ˆ
( ) ( )

z x x z
j

x y z x y z

 − −
− − + + + + 

2 2 2 3 2 2 2 3

( 2)(2 ) ( 2)(2 )ˆ
( ) ( )

y x x y
k

x y z x y z

 − −
+ − + + + + 

 
Þ

 
2 2 2 3

ˆ ˆ( ) (2 2 )4
ˆ( ) ( )

 − − −
 

+ + + −  

i yz yz j x x

x y z k xy xy

  CurlA
��

 = Ñ × A
��

 = 0 
  vFkkZr~ lfn'k A

��
 dsoy v?kw.kZuh; gSA 

 33. ;fn A B C D× = ×
�� �� �� ��

 vkSj A C B D× = ×
�� �� �� ��

, 
rks lfn'k A D−

�� ��
 vkSj B C−

�� ��
 gSaµ

  If A B C D× = ×
�� �� �� ��

 and A C B D× = ×
�� �� �� ��

, then 

vectors A D−
�� ��

 and B C−
�� ��

 are :

  (A) cjkcj@equal
  (B) lekUrj@parallel
  (C) yEcor~@perpendicular
  (D) 60° ds dks.k ij vkur@inclined at an 

angle of 60° 

 33. (B)  A B×
�� ��

 = C D×
�� ��

 ...(i)

    A C×
�� ��

 = B D×
�� ��

 ...(ii)
   leh- (i) ls leh- (ii) ?kVkus ij]

   A B A C× − ×
�� �� �� ��

 = C D B D× − ×
�� �� �� ��

   ;k ( )A B C
�� �� ��

× −
 
= ( )C B D
�� �� ��

− ×

   ;k ( ) ( )A B C C B D× − − − ×
�� �� �� �� �� ��

 
= 0

   ;k ( ) ( )A B C D B C× − − × −
�� �� �� �� �� ��

 
= 0

   ;k ( ) ( )A D B C− × −
�� �� �� ��

 
= 0

0 × = 
� �
a b

   
vr% lfn'k A D−

�� ��
 o B C−
�� ��

 lekUrj 

gksaxsA 

 34. ;fn , ,a b c
� � �

 vleryh; ,sls bdkbZ lfn'k gSa 

fd ( ) ,
2

b c
a b c

+× × =
� �

� � �

 
rc a
�

 vkSj b
�
 ds 

chp dk dks.k gSµ

  If , ,a b c
� � �

 are non-coplanar unit vectors 

such that
 

( ) ,
2

b c
a b c

+× × =
� �

� � �

 
then the 

angle between a
�

 and b
�

 is :

  (A) 3
4

π
 (B) 

4

π

  (C) 
2

π

 
(D) p

 34. (A)  ( )a b c× ×
� � �

 = 
2

b c+
� �

      
( ) ( ). . .
� � � � � �

−a c b a b c

 
=

 2 2

b c
+

� �

  ;k ( ) ( ). .
2 2

� �
� � � � � �

− − −
b c

a c b a b c
 
= 0

  ;k 
1 1

. .
2 2

� � � � � �   − − +      
a c b a b c

 
= 0

    ,a b
� �

 o c
�
 vleryh; lfn'k gSaA rc 

;s jSf[kdh; LorU= gksaxsA

   vFkkZr~ 1
.

2

� �
−a c  = 0

   rFkk  1
.

2

� �
+a b  = 0 

   vFkkZr~  .
� �
a b  = 

1

2
−

     a b c= =
� � �

 = 1

   (rhuksa bdkbZ lfn'k gSaA)

   \  |a|.|b|.cosq = 
1

2
−

     cosq = 
3

cos
4

π

          q = 
3

4

π

 35. ;fn 1 2 3V ,V ,V
��� ��� ���

 rhu ,sls v'kwU; lfn'k gksa fd

  1 2 3 2 3 1V V V , V V V× = × =
��� ��� ��� ��� ��� ���

, rksµ

  If 1 2 3V ,V ,V
��� ��� ���

 are three non-zero vectors 

such that 1 2 3 2 3 1V V V , V V V× = × =
��� ��� ��� ��� ��� ���

, then–

  (A) 1 2V V=
��� ���

 (B) 2 3V V=
��� ���

  (C) 1 3V V=
��� ���

 (D) 2 1 3V V V
��� ��� ���

= ×

 35. (C)  1 2V V×
��� ���

 = 3V
���

 ...(i)
   vkSj  2 3V V×

��� ���
 = 1V
���

 ...(ii)
   leh- (i) o (ii) ls Li"V gS fd 3 1V ,V

��� ���
 o 

2V
���

 ds yEcor~ gS vkSj 1 2V , V
��� ���

 o 3V
���

 
ds yEcor~ gSA

   vFkkZr~ 1 2V , V
��� ���

 o 3V
���

 ijLij yEcor~ 

gSaA

   vr% leh- (i) o (ii) ls]

    1 2V . V sin90
��� ���

°
 
= 3V
���

   ;k  1 2V . V
��� ���

 = 3V
���

 ...(iii)

   rFkk 2 3V . V sin90
��� ���

°
 
= 1V
���

   ;k  2 3V . V sin90
��� ���

°
 = 1V
���

 ...(iv)

   leh- (iii) o (iv) dk Hkkx djus ij]

    

1 2

2 3

V V

V V

��� ���

��� ���

 

= 
3

1

V

V

���

���

   \  
2

1V
���

 
= 

2

3V
���

   Þ  1V
���

 = 3V
���

 36. lehdj.k 
3

2
3

z

z

− =
+  

O;ä djrk gSµ

  
The equations 3

2
3

z

z

− =
+  

represents :

  (A) ,d ijoy;@a parabola
  (B) ,d vfrijoy;@a hyperbola
  (C) ,d o`Ùk@a circle
  (D) ,d nh?kZo`Ùk@an ellipse

 36. (C)  
3

3

z

z

−
+  

= 2
    

z = x + iy j[kus ij

    

3

3

x iy

x iy

+ −
+ +  

=
 
2

  
;k 

2 2

2 2

( 3)

( 3)

x y

x y

− +
+ +  

= 2
  

;k   (x – 3)2 + y2 = 4[(x + 3)2 + y2]
  (oxZ djus ij)
  x2 + 9 – 6x + y2 = 4x2 + 36 + 24x + 4y2

  \ 3x2 + 3y2 + 30x + 27 = 0
  ;k x2 + y2 + 10x + 9 = 0
  vr% mDr lehdj.k ,d òÙk dks iznf'kZr djrk gSA

 37. ;fn cos sin , N,
2 2

π π   = + ∈      n n n
x i n

 
rks 

1 2 3lim( . . ...... )nn
x x x x

→∞  
gSµ

  
If cos sin , N,

2 2

π π   = + ∈      n n n
x i n

 
then 

1 2 3lim( . . ...... )nn
x x x x

→∞  
is :

  (A) 0 (B) –1
  (C) 1 (D) 2



8   |    

 37. (B)
 

cos sin
2 2

π π   = +      n n n
x i

  rc 1 2 3lim( ........ )nn
x x x x

→∞

=
 
lim cos sin .cos sin ....

2 2 4 4→∞

 π π π π   + + ∞        n
i i

=
 
lim cos .... sin ....

2 4 8 2 4n
n i n

→∞

 π π π π π   + + + + +        

= (fMek;oj izes; ls)

=
 
cos .... sin ....

2 4 8 2 4 8
i

π π π π π π   + + + ∞ + + + + ∞      

= 2 2cos sin
1 1

1 1
2 2

i

π π   
   +   

− −      

(xq.kksÙkj Js<+h ds vuUr inksa dk ;ksx)
= cos(p) + isin(p)
= –1 + 0
= –1

 38. ;fn f(z) = 
{ , } { , }, 0

0, 0

u x y iv x y z

z

+ ≠
 =

ij
ij  

tgk¡ u(x, y) = 
3 3

2 2
,

x y

x y

−
+  

v(x, y) = 
3 3

2 2
,

+
+

x y

x y  

rks 
0

( ) (0)
lim

0z

f z f

z→

−
−  

dk eku] y = x ds fy, 

gksxkµ

  If
 
f(z) = 

{ , } { , }, 0

0, 0

u x y iv x y z

z

+ ≠
 =

ij
ij  

where 

u(x, y) = 
3 3

2 2
,

x y

x y

−
+  

v(x, y) = 
3 3

2 2
,

+
+

x y

x y  
then 

the value of 
0

( ) (0)
lim

0z

f z f

z→

−
−

,
 
along y = x, 

will be :

  (A) 1 – i
 

(B) 1
2

i−

  (C) 1 + i
 

(D) 1
2

i+

 38. (D)  f(z) = u(x, y) + iv(x, y)

    f(z) = 
3 3 3 3

2 2 2 2

x y x y
i

x y x y

 − +
+  + + 

   vr% 
( ) (0)

0

f z f

z

−
−

   = 

3 3 3 3

2 2 2 2

( )
0

0

x y i x y
x y x y

x iy

− ++ −
+ +

+ −  

   ( f(0) = 0)

   = 
3 3 3 3

2 2

( )

( )( )

x y i x y

x y x iy

− + +
+ +

   vc 
( ) (0)

lim
0z

f z f

z→∞

−
−

   = 
3 3 3 3

2 20
0

( )
lim

( )( )x
y

x y i x y

x y x iy→
→

− − +
+ +

   y = x ds fy,

   

(2) (0)
lim

0z

f f

z→∞

−
−

   = 
3 3 3 3

2 20

( )
lim

( )( )x

x x i x x

x x x ix→

− + +
+ +

   = 
3

30

2 1
lim

2 (1 ) 1 1x

x i i i

x i i i→

−
= ×

+ + −

   = 
2

2

1

1 1

i i i

i i

− +
=

− +  
= 1

2

i+

 39. ;fn a = 4 4
cos sin

3 3
i

π π+
 
gks] rc 

3
1

2

n
a+ 

    
dk eku gSµ

  
If

 
a = 4 4

cos sin
3 3

i
π π+ ,

 
then the value of

3
1

2

n
a+ 

    
is :

  (A) (–1)n
 

(B) 
3

1

2 n

  (C) 
3

( 1)

2

n

n

−

 
(D) (–1)n + 1

 39. (C)
 
a = 4 4

cos sin
3 3

i
π π+

   eku j[kus ij]

    a = 
1 3

.
2 2

i− −

  \   
3

1

2

n
a+ 

    
= 

3

1 3
1
2 2
2

n
i 

− − 
  

     = 

3

1 3

2 2
2

n
i 

− 
  

   = 

3

cos sin
3 3

2

n

i
 −π −π   +       
  

   = 3

3 3
cos sin

3 3
2

− π − π   +      
n

n n
i

   (fMek;oj izes; ls)

   = 3

cos sin

2

π − π
n

n i n

   = 3

cos sin

2

n
iπ − π 

  

   = 3 3

1 0 ( 1)

2 2

n n

n

i− − × −  =  

 40. ;fn w(¹1) bdkbZ dk ?kuewy gks] rks (1 + w2 
+ 2w)3n – (1 + w + 2w2)3n dk eku gSµ

  If w(¹1) is cube root of unity, then the 
value of (1 + w2 + 2w)3n – (1 + w + 2w2)3n 
is :

   (A) 0 (B) 1
  (C) w (D) w2

 40. (A) (1 + w2 + 2w)3n – (1 + w + 2w2)3n

   w bdkbZ dk ?kuewy gSA

  vFkkZr~  w3 = 1
  o   1 + w + w2 = 0
  ;k   1 + w = –w2

  rFkk  1 + w2 = –w
  Þ (1 + w2 + 2w)3n – (1 + w + 2w2)3n

  = (–w + 2w)3n – (–w2 + 2w2)3n

     = (w)3n – (w2)3n

     = (w3)n – (w3)2n

     = 1 – 1
     = 0

 41. ;fn q okLrfod gS] rksµ

  If q is real, then :
  (A) cos(iq) = icoshq
  (B) sin(iq) = isinhq
  (C) tan(iq) = tanhq
  (D) cot(iq) = icothq

 41. (B)   sinq = 
2

θ − θ−i ie e

i

  o   sinhq = 
2

θ −θ+e e

  rc   siniq = 
22

2

+θ − θ+i ie e

i

       = 
2

−θ θ−
×

i e e

i i   
= ( )

2

θ −θ−i e e

    siniq = isinhq

 42. ;fn z = x + iy, tgk¡
 

1,i = −
 
rks 

3
2

3

z

z

− =
+

,d o`Ùk fu:fir djrk gS] ftldk dsUæ vkSj 

ftldh f=T;k gS] Øe'k%

  If z = x + iy, where 1,i = −  then 

3
2

3

z

z

− =
+  

represents a circle, whose 

centre and radius, respectively, are :
  (A) (5, 0), 5 (B) (–5, 0), 2
  (C) (–5, 0), 3  (D) (–5, 0), 4

 42. (D)   z = x + iy

  o  
3

3

z

z

−
+  

= 2

  
rc   

3

3

x iy

x iy

+ −
+ +  

= 2
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;k   

2 2

2 2

( 3)

( 3)

x y

x y

− +
+ +  

= 2
  

oxZ djus ij]
    (x – 3)2 + y2 = 4[(x + 3)2 + y2]
  x2 + 9 – 6x + y2 = 4x2 + 4y2 + 36 + 24x
  ;k 3x2 + 3y2 + 30x + 27 = 0
  ;k   x2 + y2 + 10x + 9 = 0
  lehdj.k dh rqyuk]
  x2 + y2 + 2gx + 2fy + c = 0 ls djus ij
    g = 5, f = 0, c = 9
  \ dsUæ  = (– g, – f) = (–5, 0)

  f=T;k = 2 2g f c+ −  = 25 0 9+ −  

  = 16

  = 4

 43. ;fn w(¹1) bdkbZ dk ?kuewy gks] rks {(1 – w 
+ w2)5 + (1 + w – w2)5 – 32} dk eku gSµ

  If w(¹1) is a cube root of unity, then the 
value of {(1 – w + w2)5 + (1 + w – w2)5 – 
32} is :

  (A) 0 (B) – 32
  (C) 32 (D) – 64
 43. (A) [1 – w + w2]5 + [1 + w – w2]5 – 32 

dk eku
    w bdkbZ dk ?kuewy gS
  vFkkZr~  w3 = 1
  o   1 + w + w2 = 0 
  ;k   1 + w = – w2

  rFkk  1 + w2 = – w
  \ [1 + w2 – w]5 + [1 + w – w2]5 – 32
  Þ [–w – w]5 + [–w2 – w2] – 32
  Þ (–2w)5 + (–2w2)5 – 32
  = –32w5 – 32w10 – 32
  = –32(w5 + w10 + 1)
  = –32(w3.w2 + w9.w + 1)
  = –32(w2 + w + 1)   [ w9 = 1, w3 = 1]
  = –32 × 0
  = 0

 44. 3 4i−  dk eku gSµ

  The value of 3 4i−  is :
  (A) 2 + i (B) 1 + i
  (C) 1 – i (D) 2 – i

 44. (D) ekuk  3 4i−   = x + iy
  oxZ djus ij]
    3 – 4i = x2 + i2y2 + 2ixy
    3 – 4i = x2 – y2 + i.(2xy)
   rqyuk djus ij]
    x2 – y2 = 3 ...(i)
  o   2xy = –4 ...(ii)

     x2 + y2 = 2 2 2 2 2( ) 4x y x y− +

  (lw= ls)

    x2 + y2 = 2 2(3) ( 4)+ −

     = 9 16+

    x2 + y2 = 5 ...(iii)
  leh- (i) o (iii) dks tksM+us ij]

    x2 – y2 = 3 ...(i)
    x2 + y2 = 5 ...(iii)                       
  tksM+us ij]

    2x2 = 8
    x2 = 4
    x = ±2
  o ?kVkus ij]

    x2 – y2 = 3 
    x2 + y2 = 5
          –     –      –                      
    –2y2 = –2
    y2 = 1
    y = ±1

    3 4− i  = ±2  i

  vFkkZr~ 2 – i ;k –2 + i

 45. ;fn cos(x + iy) = cosa + isina, rks (cosh2y 
+ cos2x) dk eku gSµ

  If cos(x + iy) = cosa + isina, then the 
value of (cosh2y + cos2x) is :

  (A) 1 (B) 2

  (C) –2 (D) 2

 45. (B)  cos(x + iy) = cosa + isina
   ;k cos(x + iy) = eia  ...(i)
   rc cos(x – iy) = e–ia  ...(ii)
   leh- (i) o (ii) dk xq.kk djus ij]

   cos(x + iy) cos(x – iy) = eia.e–ia

   ;k 2cos(x + iy)cos(x – iy) = 1 × 2
  (2 dk xq.kk)

   ;k cos(x + iy + x – iy) + cos(x + 
iy – x + iy) = 2

   cos2x + cosi(2y) = 2
    cosiq = coshq
   vFkkZr~ cosh2y + cos2x = 2

 46. z = – 8i ds rhu ?kuewy gSaµ

  The three cube roots of z = – 8i are :
  (A) 2 , 3 , 3i i i− − −

  (B) 2 , 3 , 3i i i− − − −

  (C) 2 , 3 , 3i i i− − +

  (D) 2 , 3 , 3i i i− − +

 46. (B) z = – 8i ds ?kuewy

   ekuk  w = (z)1/3

    w = (–8i)1/3

    w = (–8)3 (i)1/3

   
 

w = 

1

3

cos 2
2

2

sin 2
2

n

i n

 π π + +    −
 π π +    

cos 2 sin 2
2 2

∵
 π π   = π + + π +        

i n i n

   fMek;oj izes; ls]

    wn = 

2
cos

3 6
2

2
sin

3 6

n

n
i

 π π + +    −
 π π +    

   n = 0 ij

    w0 = 2 cos sin
6 6

i
π π − +  

     = 
3 1

2 .
2 2

i
 

− + 
 

    w0 = 3 i− −

   n = 1 ij

    w1 = 

2
cos

3 6
2

2
sin

3 6
i

 π π + +    −
 π π +    

    w1 = 
5 5

2 cos sin
6 6

i
π π − +  

     = 
3 1

2 .
2 2

i
 −

− + 
 

    w1 = 3 i−

   n = 2 ij

    w2 = 

4
cos

3 6
2

4
sin

3 6
i

 π π + +    −
 π π +    

    w2 = 
3 3

2 cos sin
2 2

i
 π π − +     

     = –2[0 + i(–1)]
    w2 = 2i
   vr% z ds rhu ?kuewy 2 , 3i i− −  o 

3 i−  gSaA

 47. ;fn 
1

Im 4
2 1

z

z

−  = − +   
gks] rks z dk fcUnqiFk gSµ

  
If

 

1
Im 4

2 1

z

z

−  = − +   
then the locus of z is :

  (A) ,d nh?kZo`Ùk@an ellipse
  (B) ,d ijoy;@a parabola
  (C) ,d ljy js[kk@a straight line
  (D) ,d o`Ùk@a circle
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 47. (D) 
1

Im
2 1

z

z

− 
  +  

= – 4
   

z = x + iy j[kus ij]

   

1
Im

2( ) 1

x iy

x iy

 + −
 + +   

= – 4

   

( 1)
Im

(2 1) (2 )

x iy

x i y

 − +
 + +   

= – 4

 

( 1) 2 (2 1) (2 )
Im

(2 1) (2 ) (2 1) (2 )

x y x i y

x i y x i y

 − + + −
× + + + −   

= – 4
  

(gj dk ifjes; dj.k djus ij)

2 2

2 2

( 1)(2 1) 2 ( 1)

(2 1) 2
Im

(2 1) 4

x x i y x

iy x i y

x y

− + − − 
 + + − 
 + +   

= – 4

  
\ 

{ }

2

2 2

2 2

( 1)(2 1) 2

(2 1) 4
Im

(2 1) 2 ( 1)

(2 1) 4

x x y

x y

x y y x i

x y

 − + +
+ + + 

 + − −
 

+ +   
= –  4

  
vFkkZr~ 2 2

(2 1) 2 ( 1)

(2 1) 4

x y y x

x y

+ − −
+ +  

= – 4
   

2xy + y – 2xy + 2y = –4[4x2 + 1 + 
4x + 4y2] 

  ;k –3y = 16x2 + 16y2 + 16x + 4
  ;k 16x2 + 16y2 + 16x + 3y + 4 = 0

  ;k x2 + y2 + x + 3 1

16 4
y +

 
= 0 

  
mDr lehdj.k ,d o`Ùk dks iznf'kZr djrk gSA

 48. ;fn f(z) = (x2 + ay2) + ibxy, z = x + iy dk 
,d lfEeJ oS'ysf"kd Qyu gks] rks a + b dk 
eku gSµ

  If f(z) = (x2 + ay2) + ibxy is a complex 
analytic function of z = x + iy, then the 
value of a + b is :

  (A) 0 (B) 1
  (C) –1 (D) 2
 48. (B)  f(z) = (x2 + ay2) + ibxy
  ekuk  u = x2 + ay2

    v = bxy
  D;ksafd f(z) ,d lfEeJ oS'ySf"kd Qyu gS

  vFkkZr~  
u

x

∂
∂  

= 
v

y

∂
∂

  rFkk  
u

y

∂
∂  

= v

x

∂
−

∂

  \   u

x

∂
∂  

= 2 2( ) 2x ay x
x

∂
+ =

∂

     
∂
∂

v

y  
= ( )bxy bx

y

∂
=

∂

  \   ∂
∂
u

y  
= –

∂
∂
v

x

    2x = bx

  ;k   b = 2

  rFkk  
u

y

∂
∂  

= 2 2( ) 2x ay ay
y

∂
+ =

∂

    

v

x

∂
∂  

= ( )bxy by
x

∂
=

∂

  \   ∂
∂
u

y  
= 

∂
∂
v

x

  Þ   2ay = –by
    2a = –2
    a = –1
  \   a + b = –1 + 2
    a + b = 1 

 49. fuEufyf[kr esa ls dkSu-lk ,d xyr gS \
  Which one the following is false ?
  (A) f (z) = z dgha Hkh oS'ysf"kd ugha gS@ f (z) 

= z is nowhere analytic
  (B) f (z) = z2 loZ= oS'ysf"kd gS@f (z) = z2 is 

analytic everywhere
  (C) f(z) = |z|2, z = 0 ij oS'ysf"kd gS@ f(z) 

= |z|2 is analytic at z = 0
  (D) f(z) = ez loZ= oS'ysf"kd gS@f(z) = ez is 

analytic everywhere

 49. (C) fodYi (A) ls]

    f(z) = z = x – iy
   ;gk¡  u = x, v = –y

   vc  
u

x

∂
∂  

= 1 o 
u

y

∂
∂  

= –1

    
u

y

∂
∂

 = 0 o v

x

∂
∂  

= 0

   
;gk¡ 

u

x

∂
∂  

¹
 

∂
∂

v

y

   vr% f(z) = z oS'ysf"kd ugha gS D;ksafd ;g 
C – R lehdj.k dks lUrq"V ugha djrk gSA

       fodYi (B) ls]  f(z) = z2 = (x + iy)2

    f(z) = x2 – y2 + i(2xy)
   ;gk¡  u = x2 – y2, v = 2xy

   vc  
u

x

∂
∂  

= 2x, 
v

y

∂
∂  

= 2x

   
rFkk  

u

y

∂
∂  

= –2y o 
∂
∂
v

x
 = 2y

   
;gk¡  

u

x

∂
∂  

= 
v

y

∂
∂  

   rFkk
 
 

∂
∂
u

y  
= 

v

x

∂
−

∂
   vr% f(z) = z2 loZ= oS'ysf"kd gS D;ksafd 

;g C – R lehdj.k dks lUrq"V djrk 
gSA

   fodYi (C) ls] f(z) = |z|2 = x2 + y2

   ;gk¡   u = x2 + y2, v = 0

   vc  
u

x

∂
∂  

= 2x, 
v

y

∂
∂  

= 0

   
o  

u

y

∂
∂  

= 2y, v

x

∂
∂  

= 0

   
;gk¡ 

u v

x y

∂ ∂
≠

∂ ∂
; vFkkZr~ f(z) = |z|2, z = 0

 
ij oS'ysf"kd ugha gSA

   fodYi (D) ls]
    f(z) = ez = ex + iy

     = ex.[cosy + isiny]
   ;gk¡  u = excosy 
   o  v = exsiny

   vc  
u

x

∂
∂  

= excosy

   o  
v

y

∂
∂  

= excosy

   rFkk  
u

y

∂
∂  

= –exsiny

   o  
v

x

∂
∂  

= exsiny

   
;gk¡    

u

x

∂
∂  

= 
v

y

∂
∂

   rFkk  
u

y

∂
∂  

= u

x

∂
−

∂

   vr% f(z) = ez loZ= oS'ysf"kd gSA

 50. z Î C ds fy, vlfedk |z + i| > |z – i| gSµ
  For z Î C, the inequality |z + i| > |z – i| is :
  (A) ges'kk lR;@always true
  (B) dHkh Hkh lR; ugha@never true
  (C) Re z > 0 ds fy, lR;@true for Re z > 0
  (D) Im z > 0 ds fy, lR;@true for Im z > 0
 50. (D) |z + i| > |z – i|
  z = x + iy j[kus ij]
  \   |x + iy + i| > |x + iy – i|
     |x + i(y + 1)| > |x + i(y – 1)|

  ;k  2 2( 1)+ +x y  > 2 2( 1)+ −x y

  oxZ djus ij]
    x2 + (y + 1)2 > x2 + (y – 1)2

    y2 + 1 + 2y > y2 + 1 – 2y
  ;k   4y > 0
     y > 0
  vr% Im z > 0 ds fy, lR; gSA

 51. 
2

3

31 3x

x
dx

− +∫
 
dk eku gSµ

  The value of 
2

3

31 3x

x
dx

− +∫
 
is :

  (A) 1
3  

(B) 1
9

  (C) 3 (D) 9

 51. (D) ekuk I = 
2

3

31 3x

x dx
− +∫

 
...(i)
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x = t j[kus ij]

    I = 
2

3

31 3t

t db
− +∫

 
...(ii) (izxq.k 2 ls)

    
x = –t j[kus ij

    dx = – dt 
  rFkk  x = –3 ij t = 3 
    x = 3 ij t = –3

    I = 
2

3

3 1 3 t

t dt−

−−
+∫

    I = 
2

3

3

3

1 3

t

t

t dt
− +∫

 
...(iii)

  
leh- (ii) o (iii) dks tksM+us ij]

    2I = 
2

3

3

(1 3 )

1 3

t

t

t dt
−

+
+∫

    2I = 
3 32 3

33

1

2
t dt t

−−
 =  ∫

     = 
3 31
3 3

3
 + 

    2I = 
1
54

3
×

  Þ  I = 9

 52. oØksa y = sinx, y = cosx vkSj y-v{k }kjk 
ifjc¼ {ks= dk {ks=Qy gSµ

  The area bounded by the curves y = sinx, 
y = cosx and y-axis is :

  (A) 2 1+  (B) 2 1−

  (C) ( )2 2 1−  (D) 2 1

2

+

 52. (B)  y = sinx ...(i)
    y = cosx ...(ii)

  oØksa dh lhek y = 0, 
4

π

x/4

  oØksa o y-v{k ds chp f?kjk {ks=Qy

    A = 4

0
(cos sin )x x dx

π

−∫

    A = [ ]40sin cosx x
π

+

    A = sin cos sin0 cos0
4 4

π π
+ − −

    A = 
1 1

1
2 2

+ −

    A = 
2

1
2

−

    A = 2 1−

 53. ;fn 
2

3 1
lim

2 2x

ax b

x→

+ − =
−  

gks] rks a, b dk 

eku gksxkµ

  If
 2

3 1
lim

2 2x

ax b

x→

+ − =
−

,
 
then the value of 

a, b will be :
  (A) a = b = 3 (B) a ¹ b
  (C) a = 0, b = 4 (D) a = 2, b = 1

 53. (A) 
2

3
lim

2x

ax b

x→

+ −
−  

=
 

1

2

   lhek dk eku j[kus ij]

    

2 3

0

a b+ −

 
= 1
2

   ;k  2 3a b+ −  = 0

    2a b+  = 3
   ;k  2a + b = 9 ...(i)
   rFkk L'HOSPITAL fu;e ls]

   

( )
2

3
lim

( 2)
x

d
ax b

dx
d

x
dx

→

+ −

−
 

=

 

1

2

   2

1
0

2lim
1x

a
ax b

→

× −
+

 
=

 

1

2

   ;k  
2 2

a

a b+  
= 
1

2

   ;k  a = 2a b+

   leh- (i) ls]

    a = 9

    a = 3
   rFkk iqu% lehdj.k (i) ls]

    2 × 3 + b = 9
    b = 3
   vr%  a = b = 3

 54. fuEufyf[kr dFkuksa ij fopkj dhft,µ

  Consider the following statements :

  I. y = |x|, x = 0 ij vodyuh; gS@y = |x| 
is differentiable at x = 0

  II. y = x|x| loZ= vodyuh; gS@y = x|x| is 
differentiable everywhere

   mi;qZä dFkuksa esa ls dkSu-lk@ls lR; gS@

gSa\@Which of the above statements 
is/are true?

  (A) dsoy I@Only I

  (B) dsoy II@Only II

  (C) I vkSj II nksuksa@Both I and II

  (D) u rks I u gh II@Neither I nor II

 54. (B) I. y = |x|, x = 0 ij vodyuh;rk dh 
tk¡p

   ekuk f(x) = |x| = 
, 0

, 0

x x

x x

≥
− <

   vc Rf '(0) = 0

(0 ) (0)
lim
h

f h f

h→

+ −

   = 
0 0

0 0
lim lim1
h h

h

h→ →

+ −
=

 
= 1

   
vkSj Lf '(0) = 

0

(0 ) (0)
lim
h

f h f

h→

− −

   = 
0 0

0 0
lim lim( 1)

→ →

− −
= −

h h

h

h

   = –1
     Rf '(0) ¹ Lf '(0)
   vr% y = |x|, x = 0 ij vodyuh; ugha 

gSA

   II. y = x|x| dh x = a (tgk¡ a ÎR) ij 
vodyuh;rk dh tk¡p

   ekuk f(x) = x|x| = 
2

2

,

,

x x a

x x a

+ ≥


− <

   vc Rf '(a) = 
0

( ) ( )
lim
h

f a h f a

h→

+ −

   = 
2 2

0

( )
lim
h

a h a

h→

+ −

   = 
2 2 2

0

2
lim
h

a h ah a

h→

+ + −

   = 2a

   rFkk Lf '(a) = 
0

( ) ( )
lim
h

f a h f a

h→

− −
−

   = 
2 2

0

( )
lim
h

a h a

h→

− −
−

   = 
2 2 2

0

2
lim
h

a h ah a

h→

+ − −
−

   = 
2

2
1

a
a

−
=

−

   ;gk¡ Rf '(a) = Lf '(a)
   vr% y = x|x| loZ= vodyuh; gSA

 55. ;fn 2 2 21
,x y z

u
= + +

 
rks 

  

u u u
x y z

x y z

∂ ∂ ∂+ +
∂ ∂ ∂  

cjkcj gSµ

  If 2 2 21
,x y z

u
= + +

   
then u u u

x y z
x y z

∂ ∂ ∂+ +
∂ ∂ ∂  

is equal :

  (A) 0 (B) 2u
  (C) –u (D) u2
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 55. (C)  1

u  
= 2 2 2x y z+ +

    
u = ( )

1
2 2 2 2x y z

−

+ +

  rc   
u

x

∂
∂  

= 3
2 2 2 2

1 2

2( )

x

x y z

− ×

+ +

     = 
( )

3
2 2 2 2

x

x y z

−

+ +

  rFkk  u
x

x

∂
∂  

= 
( )

2

3
2 2 2 2

−

+ +

z

x y z  

...(i)

  blh izdkj] 

    u
y

y

∂
∂  

= 
( )

2

3
2 2 2 2

y

x y z

−

+ +
 

...(ii)

  rFkk  u
z

z

∂
∂  

= 
( )

2

3
2 2 2 2

−

+ +

z

x y z  

...(iii)
  

leh- (i), (ii) o (iii) dks tksM+us ij]

  

u u u
x y z

x y z

∂ ∂ ∂
+ +

∂ ∂ ∂  
= 

( )
( )

2 2 2

3
2 2 2 2

− + +

+ +

x y z

x y z

  = 
( )

1
2 2 2 2

1

x y z

−

+ +

  

u u u
x y z

x y z

∂ ∂ ∂
+ +

∂ ∂ ∂  
= –u

 56. ewyfcUnq ls fu;r nwjh p ij ljy js[kkvksa dk 
vody lehdj.k gSµ

  The differential equation of the straight 
lines at a fixed distance p from the origin 
is :

  (A) (xy' – y)2 = p2(1 + y'2)
  (B) (xy' + y)2 = p2(1 + y'2)
  (C) (x – yy')2 = p2(1 + y'2)
  (D) (x – yy')2 = p2(1 + y'2)

 56. (A) ewy fcUnq ls p yEc nwjh ds fy, ljy 
js[kk dk leh-

y

xo

p
a

   xcosa + ysina = p ...(i)
   tgk¡ a yEc dk x-v{k ls >qdko gSA
   leh- (i) dk x ds lkis{k vodyu djus 

ij]

   
cos sin

dy

dx
α + α

 
= 0 

   
;k  cosa = –sina.y'

'
dy

y
dx

 =  

+1

–y'
a
1+

y'
2

   \  –y' = cota 

   \  sina = 
2

1

1 ( ')y+

     cosa = 
2

'

1 ( ')

y

y

−
+

   leh- (i) ls]

   
2 2

'

1 ( ') 1 ( ')

xy y

y y

−
+

+ +  
= p

   
;k  xy' – y = ( )21 '− +p y

   oxZ djus ij]
    (xy' – y)2 = p2(1 + y ' 2)

 57. vody lehdj.k 2dy dy
y x a y

dx dx
 − = +    

dk gy gSµ
  The solution of the differential equation 

2dy dy
y x a y

dx dx
 − = +    

is :

  (A) (x + a)(1 – ay) = cy
  (B) (x + a)(1 + ay) = cy
  (C) (x + a)(1 + ay) = cx
  (D) (y + a)(1 + ax) = cy

 57. (A)  dy
y x

dx
−

 
= 2 dy

a y
dx

 +  

       
− −

dy dy
y x a

dx dx  
= ay2

    ( )
dy

x a
dx

+
 
= y – dy2

  

;k   
(1 )

dy

y ay−
 = dx

x a+

       
1

1

 
+ − 

a
dy

ay y
  = 

dx

x a+

  (vkaf'kd fHkUu djus ij)

  nksuksa vksj lekdyu djus ij]

       
1

1

 
+ − 

a
dy

ay y   = 
dx

x a+

  
log(1 )

log
a ay

y
a

−
+

−  
= log(x + a) + logc'

  
(tgk¡ logc' ,d vpj gS)

  ;k   log
1

y

ay

 
 −   

= log[c'(x + a)]

  
;k   

1

y

ay−  
= c'(x + a)

  
(Antilog ysus ij)

  ;k  (x + a)(1 – ay)  = 
'

y

c

  ;k  (x + a)(1 – ay)  = cy 
1

'c
c

 =  

 58. [1, 2] esa f(x) = x(x – 1) ds fy, yxzkat ek/; 
izes; esa c dk eku gSµ

  The value of c in Lagrange's mean value 
theorem for f(x) = x(x – 1) in [1, 2] is :

  (A) 5
4  

(B)
 

3

2

  (C) 7
4  

(D)
 

9

5

 58. (B)  f(x) = x(x – 1)
    vUrjky = [1, 2]
    a = 1, b = 2
    f '(x) = 2x – 1
   ekuk vUrjky [1, 2] ds e/; dksbZ eku 

c gS rc ySxzkUt ek/; izes; ls

    f  '(c) = 
( ) ( )f b f a

b a

−
−

    2c – 1 = 
2(2 1) 1(1 1)

2 1

− − −
−

    2c – 1 = 2
    2c = 3

    c = 3
2

 59. ;fn
  x = a(cost + tsint)
  y = a(sint – tcost)

  rks 
2

2

d y

dx  
dk eku gSµ

  
If 

  x = a(cost + tsint)
  y = a(sint – tcost)

  
then the value of

 

2

2

d y

dx  
is :

  (A) 3sec
t

t
a  

(B) at sec3t

  (C) 
31 sec t

a t  
(D) 

3seca t

t

 59. (C)   x = a(cost + tsint) ...(i)
     y = a(sint – tcost) ...(ii)
  lehdj.kksa (i) o (ii) dk t ds lkis{k vodyu 

djus ij]

     

dx

dt  
= a[–sint + tcost + sint]

     

dx

dt  
= a[tcost] ...(iii)
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rc

 

dy

dt  
= a[cost + tsint – cost]

     

dy

dt  
= a[tsint] ...(iv)

    
(iii) o (iv) dk Hkkx djus ij]

     

dy

dx  
= 

sin
tan

cos

at t
t

a t t
=  ...(v)

  
leh- (v) dk x ds lkis{k iqu% vodyu djus 
ij]

     

2

2

d y

dx  
= d dy

dx dx
 
  

      
= (tan )

d
t

dx

      
= (tan ).

d dt
t

dt dx

      
= 

2 1
sec .

cos
t

a t t

     

2

2

d y

dx  
= 

31 sec t

a t

 60. ;fn 
0

1
lim sin A
x

x
x→

=
 
vkSj 

1
lim sin B,

→∞
=

x
x

x  
rks fuEu esa ls dkSu-lk lR; gS \

  
If

 0

1
lim sin A
x

x
x→

=
 
and

 

1
lim sin B,

→∞
=

x
x

x  
then which of the following is true ?

  (A) A = B = 0
  (B) A = 0 vkSj B = ¥
  (C) A = 1 vkSj B = ¥
  (D) A = 0 vkSj B = 1

 60. (D)  
0

1
lim sin
x

x
x→  

= A

    
A = 

0

1
lim sin
x

x
x→

     –1 £ 
1

sin 1
x

  ≤  

   ;k 0 £ 
1

sin 1
x

≤

   (fujis{k eku ds fy,)

   ;k 0 £ 
1

. sinx x
x

≤

   ;k 0 £ 
1

sinx x
x

≤

     
0

lim0
x→  

= 0

   o  
0

lim | |
x

x
→  

= 0

  
rc

  
0

1
lim sin
x

x
x→  = 0

  
\

  
A = 0

  
rFkk  

0

1
lim sin
x

x
x→  

= B

  
\   B =

 1
lim sin
x

x
x→∞

  ekuk x = 1
t  

rc x ® ¥ rks t ® 0

  
\   B  = 

0

sin
lim
t

t

t→

    B = 1

 61. vody lehdj.k
 

3( 2 ) , (0) 1
dy

x y y y
dx

+ = =
 

dk gy gSµ
  The solution of the differential equation 

3( 2 ) , (0) 1
dy

x y y y
dx

+ = =
 
is :

  (A) x + y – y3 = 0 
  (B) x – y + y3 = 0
  (C) –x + 2y – 2y3 = 0
  (D) x + 2y – 2y3 = 0

 61. (A)  (x + 2y3) dy

dx  
= y

  
o   y(0) = 1

  \   dy

dx  
= 32

y

x y+

  o   
dx

dy  
= 

32x y

y

+

  Þ   
dx x

dy y
−

 
= 2y2

  P
dx

x
dt

+
 
= Q ls rqyuk djus ij]

    
P =

 1

y
−

    Q = 2y2

  \   I.F. = 
Pdy

e∫
 = 

1
dy

ye
−∫

     = elogy–1 = 
1

y

  \   x × I.F. = Q.I.F. +∫ dy c

    

1
x

y
+

 
= 2 12 .y dy c

y
+∫

    

x

y  
= y2 + c

 
    x = y3 + yc
  \ x = 0 ij] y = 1
    0 = 1 + 1 × c
    c = –1
  \ vHkh"V lehdj.k  x = y3 – y

    x + y – y3 = 0

 62. 

1

1
0

1
lim

1

x

x
x

e

e
+→

−

+  

cjkcj gSµ

  

1

1
0

1
lim

1

x

x
x

e

e
+→

−

+  

is equal to :

  (A) –1 (B) 1
  (C) 0 (D) 2

 62. (B) 
1

1
0

1
lim

1

x

x
x

e

e
+→

−

+  
= 

1

1

1
0

1

1
1

lim
1

1

x

x

x
x

x

e

e

e

e

+→

 − 
 
 + 
 

   = 

1

0

1

0

1
1 1

1

11
11

e

e

 −  −  ∞+
  ++  ∞   

= 1 0

1 0

−
+

   

1

1
0

1
lim

1

x

x
x

e

e
+→

−

+  
= 1

 63. Qyu f(x) = (x – a)m(x – b)n jkWy ds izes; 
dh 'krks± dks larq"V djrk gS] tcµ

  The function f(x) = (x – a)m(x – b)n 
satisfies the conditions of Rolle's theorem, 
when :

  (A) m, n /ku iw.kk±d gksa@m, n are positive 
integers

  (B) m, n /ku iw.kk±d gksa rFkk a < b@m, n are 
positive integers and a < b

  (C) a < b
  (D) m > n
 63. (A)  f(x) = (x – a)m(x – b)n

   f(x), [a, b] esa lrr~ o vodyuh; gS

   \  f(a) = (a – a)m(a – b)n = 0
    f(b) = (b – a)m(b – b)n = 0
   rc  f '(c) = 0
   \ m(x – a)m – 1(x – b)n + m(nx – a)m 

(x – b)n – 1 = 0
   \ (x – a)m – 1(x – b)n – 1 [mx – mb + 

nx – na] = 0
    x = c ij
    (m + n)c = mb + na

    c = 
mb na

m n

+
+

    Qyu o vUrjky jksys dh izes; dks 
lUrq"V djrs gSaA ;g rHkh lEHko gS tcfd 
m, n Î I+ vFkkZr~ m o n /kuiw.kk±d gksaA

 64. eku yhft, f : R ® R ,d vodyuh; Qyu 
bl izdkj gS fd f '(x2) = 4x2 – 1, x > 0 ds 
fy,] f(1) = 1, rc f(4) gSµ
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  Let f : R ® R be a differentiable function 
such that f '(x2) = 4x2 – 1, for x > 0 and 
f(1) = 1. Then f(4) is :

  (A) 64 (B) 30 
  (C) 42 (D) 28

 64. (D) fn;k gS] f '(x2) = 4x2 – 1 ...(i)
   nksuksa vksj x2 ds lkis{k lekdyu djus 

ij]

    
2 2'( )f x dx∫  

= 2 2(4 1)x dx−∫

    f (x2) = 
4

24

2

x
x c− +

    f (x2) = 2x4 – x2 + c
     f(1) = 1
   vFkkZr~  1 = 2 × 1 – 1 + c
    c = 0
   rc  f (x2) = 2x4 – x2

   x = 2 j[kus ij]
    f (22) = 2 × 24 – 22

    f (4) = 32 – 4
    f (4) = 28

 65. ;fn y = xxx
...vuar rd

,
 
rks 

dy
x

dx  
cjkcj gSµ

  
If y = xxx

...to infinity,
 
then

 

dy
x

dx  
is equal to :

  (A) 
2

loge

y

y x x−  (B) 
2

loge

y

x y x−

  (C) 
2

1 loge

y

y x−  (D) 
2

log 1e

y

y x −

 65. (C)  y = xxxx...¥
    

y = xy (vuUr Qyu ds fy,)
  nksuksa vksj y?kqx.kd ysus ij]
    logey = logex

y

    logey = ylogex
  x ds lkis{k vodyu djus ij]

    

1 dy

y dx  
= 1

log .x
dy

y e
x dx

× +

  ;k 
1

loge

dy
x

dx y

 
−    

= y

x

  ;k   
dy

x
dx  

= 
1 loge

y

y x
y

 −
  

  ;k   
dy

x
dx  

= 
2

1 loge

y

y x−

 66. ;fn x = t, y = loge(cost),
 

0, ,
4

t
π ∈     

rks 
2 2

4

0

dx dy
dt

dt dt

π    +      ∫
 
dk eku gSµ

  If
 
x = t, y = loge(cost),

 
0, ,
4

t
π ∈     

then 

the value of
 

2 2

4

0

dx dy
dt

dt dt

π    +      ∫
 
is :

  (A) ( )log 2 1e +

  (B) ( )2 log 2 1e −

  (C) ( )2 log 2 1e +

  (D) ( )2 log 2 1e −

 66. (A)  x = t Þ dx

dt  
= 1

    y = logecost 

  Þ              sin

cos

−
=

dy t

dt t  
= – tant

  
\ 

2 2

4

0

dx dy
dt

dt dt

π    +      ∫
  

= 2 24

0
1 ( tan )t dt

π

+ −∫

  = 24

0
1 tan tdt

π

+∫  

  
= 4

0
sec t dt

π

∫

  = [ ]40log (sec tan )e t t
π

+

  = log sec tan
4 4e

π π +    
– loge(sec0 + tan0)

  
= ( )log 2 1 log(1)+ −

  = ( )log 2 1+

 67. 
1 1 1

lim ...
1 2 6n n n n→∞

 + + + + +   
dk eku gSµ

  
The value of 

  

1 1 1
lim ...

1 2 6n n n n→∞

 + + + + +   
is :

  (A) 0 (B) loge2
  (C) loge3 (D) loge6

 67. (D) 
1 1 1

lim ...
1 2 6n n n n→∞

 + + + + + 

  Þ 
1 1 1

lim ....
1 2 5n n n n n→∞

 + + + + + + 

(laf{kIr :i esa fy[kus ij)

  Þ 
5

1

1
lim

n

n
r n r→∞ = +∑

  Þ 
5

1

1 1
lim

1

n

n
r rn

n

→∞ =

 
 

+  
∑

   ekuk 
r

n  
= x o 1

n  
= dx

 

  rc fuEu lhek a = 
1

∞  
= 0

  
o   mPp lhek b  = 5 5

n

n
=

  \ 
5

1

1 1
lim

1

n

n
r rn

n

→∞ = +
∑

 

= 
5

0 1

dx

x+∫

  
= [ ]50log(1 )x+

  = log(1 + 5) – log(1 + 0)
  = loge6

 68. lim 1 sin
n

n

a

n→∞

 +    
cjkcj gSµ

  lim 1 sin
n

n

a

n→∞

 +    
is equal to :

  (A) e (B) ea

  (C) e2a (D) 0

 68. (B) ekuk y = lim 1 sin
n

n

a

n→∞

 +  

  nksuksa vksj y?kqx.kd ysus ij]

    logy = lim log 1 sin
n

a
n

n→∞

 +  

  = 
1 sin sin

lim log
1

sin
n

a a
n n

a
n n

→∞

 +  
×

  ;k logy = 
1 sin

lim log
sin

n

a
n

a
n

→∞

 +  

sin
lim. .
n

a
n a

a
n

→∞
×

  ekuk 
1

n  
= t rc n ® ¥ rks t ® 0

  
\ logy = 

0 0

(1 sin ) sin
limlog lim. .

sint t

at at
a

at at→ →

+
×

  logy = 1 × 1 × a

  [
0

sin
lim 1
t

at

at→
=

 
rFkk 

0

(1 sin )
lim.In 1

sint

t

t→

+
= ]

  
;k logy = a

  izfry?kqx.kd ysus ij] y = ea

 69. 
1000

| |

0

−∫ x xe dx
 
dk eku gSµ

  The value of
 

1000
| |

0

−∫ x xe dx
 
is :

  (A) e1000 – 1 (B) 
1000 1

1

e

e

−
−

  (C) 1000(e – 1) (D) 1

1000

e −
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 69. (C) 
1000

| |

0

−∫ x xe dx

  lekdyu dh ;ksx lhek yxkus ij]

Þ
 

1 2 3 1000
0 1 2 999

0 1 2 999
....x x x xe dx e dx e dx e dx− − − −+ + +∫ ∫ ∫ ∫

Þ
 

1 2 3 10001 2 999

0 1 2 999
.....x x x xe e e e− − −       + + +       

Þ e1 – e0 + e1 + e0 + e1 + e0 + ...... e1 – e0 

(1000 ckj)
  Þ 1000(e1 – e0)
  = 1000(e – 1)

 70. 
2 xx e dx∫  

dk eku gSµ

  The value of
 

2 xx e dx∫  
is :

  (A) 2ex + c 
  (B) (x2 + 2)ex + c
  (C) (x2 + 2x + 2)ex + c 
  (D) (x2 – 2x + 2)ex + c

 70. (D) I  = 2 xx e dx∫  
(ekuk)

  
		 1 2f f dx∫  

  
= 

1
1 2 2

 − × +  ∫ ∫ ∫
df

f f dx f dx dx c
dx

  I = 2 2x xd
x e x e dx dx c

dx
 − × +  ∫ ∫ ∫

  I = 2 2 .x xx e x e dx c− +∫

  I = 2 2
  − − +    ∫ ∫ ∫x x xd

x e x e dx e dx dx c
dx

  I = x2ex – 2[xex – ex] + c
  I = x2ex – 2xex + 2ex + c
  I = (x2 – 2x + 2)ex + c

 71. 20 (1 )(1 )

xdx

x x

∞

+ +∫
 
dk eku gSµ

  The value of
 

20 (1 )(1 )

xdx

x x

∞

+ +∫
 
is :

  (A) 
2

π
 (B) 

4

π

  (C) 
3

π
 (D) 

8

π

 71. (B) ekuk  I = 20 (1 )(1 )

xdx

x x

∞

+ +∫
 

    I = 20

1 1 1

2 1 1

x
dx

x x

∞ + − +  + +∫

  (vkaf'kd fHkUu djus ij)

    I = 20

1 1 1

2 1 1

∞ + −  + +∫
x

dx
x x

  I = 2 20

1 1 1

2 1 1 1

x
dx

x x x

∞  + −   + + + ∫

   I = 
2 1

0

1 1
log(1 ) tan log(1 )

2 2
x x x

∞
− + + − +  

  I = 
2

1

0

1 1
log tan

2 1

x
x

x

∞

−
  + + +   

  I = 
2

1

0

1
1

1
log tan

12 1

x x

x

∞

−

  
+  

 + 
  +    

 I = 1 11
log(1) tan log1 tan (0)

2
− − + ∞ − − 

     I = 
1
0 0 0

2 2

π + − −  

    I = 
4

π

 

 72. ;fn 
1

2 2 2( )u x y= +  rFkk x
3 + y3 + 3axy = 

5a2 gS] rc (a, a) ij du

dx  
dk eku gSµ

  If 
1

2 2 2( )u x y= +  and x3 + y3 + 3axy = 5a2, 

then the value of
 

du

dx  
at (a, a) is :

  (A) a
  (B) a2

  (C) 3a2 
  (D) mi;qZä esa ls dksbZ ugha@None of the above

 72. (D)  u = ( )
1

2 2 2x y+
 ...(i)

  x ds lkis{k vodyu djus ij]

    

dv

dx  
= 2 2

1
.2 2 '

2
x yy

x y
+

+

     = 2 2

'x yy

x y

+
+  

...(ii)
  

rFkk x3 + y3 + 3axy = 5a2 ...(iii)
  x ds lkis{k vodyu djus ij]
  3x2 + 3y2y' + 3a(xy' + y) = 0
  ;k x2 + y2y' + axy' + ay = 0

    y' = 
2

2

( )ay x

ax y

+
−

+

  leh- (ii) ls]

    

du

dx  
= 

2

2

2 2

( )ay x
x y

ax y

x y

+−
+

+

     = 
2 2 2 2

2 2 2( )

ax xy ay x y

ax y x y

+ − −
+ +

  fcUnq (a, a) ij]

  ( , )a a

dy

dx  
= 

2 2 2 2

2 2 2

. .
0

( . )

a a a a aa a a

a a a a a

+ − −
=

+ +

  \ 
( , )a a

dy

dx  
= 0

 73. vody lehdj.k 2 21 1x dy y− + − dx 

= 0 |x| < 1, dk ,d gy gSµ

  A solution of the differential equation 
2 21 1x dy y− + − dx = 0 (|x| < 1, |y| < 1)  

is :

  (A) 2 21 1x y y x c− + − =

  (B) xsin–1 y + ysin–1 x = c

  (C) 
2 2

2 21 1

x y
c

x y
+ =

− −

  (D) 2 21 1x x y y c− + − =

 73. (A) 2 21 1x dy y dx− + −  = 0

  ;k   2 21 1

dy dx

y x
+

− −  
= 0

   
nksukas vksj lekdyu djus ij]

    
2 21 1

dy dx

y x
+

− −∫ ∫
 
= c

    
sin–1y + sin–1x = c

 74. ;fn 
3 3

log ,
x y

u
x y

+=
+  

rc 
u u

x y
x y

∂ ∂+
∂ ∂  

dk 

eku gSµ

  
If

 

3 3

log ,
x y

u
x y

+=
+  

then the value of 

u u
x y

x y

∂ ∂+
∂ ∂  

is :

  (A) u (B) 2
  (C) 0 (D) u + 1

 74. (B)  u = 
3 3

log
 +
 + 

x y

x y

     = log(x3 + y3) – log(x + y)
  x ds lkis{k vkaf'kd vodyu djus ij]

    

u

x

∂
∂  

= 2
3 3

1 1
.3x

x y x y
−

+ +

  ;k   
∂
∂
u

x
x  

= 
3

3 3

3x x

x y x y
−

+ +   
...(i)

  
u dk y ds lkis{k vkaf'kd vodyu djus ij]

    

u
y

y

∂
∂  

= 2
3 3

1 1
.3y

x y x y
−

+ +

  ;k   
u

y
y

∂
∂  

= 
3

3 3

3y y

x y x y
−

+ +   
...(ii)

  
leh- (i) o (ii) dks tksM+us ij]

  

u u
x y

x y

∂ ∂
+

∂ ∂  
= 

3 3

3 2 3 3

3 3x x y y

x y x y x y x y
− + −

+ + + +
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3 3

3 2 3 3

3 3x x y y

x y x y x y x y
− + −

+ + + +

     = 
3 3

3 3

3( )x y x y

x y x y

+ +
−

+ +
     = 3 – 1

   

∂ ∂
+

∂ ∂
u u

x y
x y  

= 2

 75. ;fn x + 2y = 8, rc xy dk vf/kdre eku gSµ
  If x + 2y = 8, then the maximum value of 

xy is :
  (A) 20 (B) 16
  (C) 24 (D) 8
 75. (D)  x + 2y = 8
  ekuk  z = xy

  rc   z = 
(8 )

2

x x−

 
= 21

(8 )
2

x x−

  z dk x ds lkis{k vodyu djus ij]

    

dz

dx  
= 
1
[8 2 ]
2

x−

    

dz

dx  
= (4 – x) ...(i)

  
vf/kdre o U;wure eku ds fy,

    

dz

dx  
= 0

  
;k   4 – x = 0

    x = 4
   leh- (i) dk iqu% vodyu djus ij]

    

2

2

d z

dx
 = –1 (½.kkRed)

   
\ x = 4 ij z dk eku vf/kdre gksxkA

   \ z dk vf/kdre eku

    zmax = 21
(8 4 4 )
2

× −

     = 
1
(32 16)
2

−

    zmax = 8

 76. oØ x = a(q + sinq), y = a(1 + cosq) ds 

q
 
= 
2

π

 
Li'kZ-js[kk dk lehdj.k gSµ

  If equation of the tangent at q = 
2

π

 
to the 

curve x = a(q + sinq), y = a(1 + cosq) is : 

  (A)  2
2

x y a
π − = +  

  (B) 
2

a
x y

π− =

  (C) 2
2

x y a
π + = +  

  (D) 
2

a
x y

π+ =

 76. (C)  x = a(q + sinq) ...(i)

    y = a(1 + cosq) ...(ii)

   x o y dk q ds lkis{k vodyu djus ij]

    

dx

dθ  
= a(1 + cosq)

   
rFkk 

dy

dθ  
= –asinq

   
Hkkx nsus ij]

    

dy
d
dx
d

θ

θ  

= 
sin

(1 cos )

a

a

θ
−

+ θ  

    dy

dx
 = sin

1 cos

θ
−

+ θ  

   \ Li'kZ js[kk dh izo.krk

    m = sin

1 cos

θ
−

+ θ

   Li'kZ js[kk dk lehdj.k

    y – y' = m(x – x')

   y – a(1 + cosq) = sin

1 cos

θ
−

+ θ

   [x – a(q + sinq)]

    q = 
2

x

 
ij

   1 cos
2

y a
π − +    

= 
sin
2

1 cos
2

π−

π+

sin
2 2

x a
 π π − +    

    y – a = 
1

1 2
x a a

− π − −  

    y – a = 
2

x a a
π

− + +

    x + y = 2
2

a a
π

+

    x + y = 2
2

a
π +  

 77. oØ y = |x| – 1 rFkk y = –|x| + 1 ls f?kjs {ks= 
dk {ks=Qy gSµ

  The area bounded by the curves y = |x| – 1 
and y = –|x| + 1 is :

  (A) 1 (B) 2
  (C) 2 2  (D) 4

 77. (B)  y = |x| – 1 ...(i)

  
  leh- (i) dh cuh js[kkvksa dk leh-
    y = x – 1 o y = –x – 1
  o   y = –|x| + 1 ...(ii)
  leh- (ii) dh cuh js[kkvksa dk leh-
    y = –x + 1
  o   y = x + 1
  vr% js[kkvksa }kjk f?kjk {ks=Qy

  A = 
0 0

1 1
( 1) ( 1)x dx x dx

− −
+ + − −∫ ∫

0 0 1 1

1 1 0 0
( 1) ( 1) ( 1) ( 1)x dx x dx x dx x dx

− −
+ + − − + − + + −∫ ∫ ∫ ∫

  A = 
0 0 1 12 2 2 2

1 1 0 0

1
2 2 2 2

x x x x
x x x

− −

       −
+ + − − + + + −       

       

0 0 1 12 2 2 2

1 1 0 0

1
2 2 2 2

x x x x
x x x

− −

       −
+ + − − + + + −       

       

  
= 

1 1 1 1
1 1 1

2 2 2 2

− −       + + + + + −              

     = 
1 1 1 1

2 2 2 2
+ + +

    A = 2

 78. fdlh oØ ds fcUnq P(x, y) ij Li'kZ-js[kk dh 

izo.krk 
3

2

y

x

+−
+  

gSA ;fn oØ ewyfcUnq ls 

xqtjrk gS] rks oØ dk lehdj.k gSµ
  The slope of the tangent at the point P(x, y) 

on a curve is
 

3

2

y

x

+−
+

. If the curve passes 

through the origin, then the equation of 
the curve is :

  (A) xy + 2y + 3x = 0
  (B) x2 – y2 + 2x – 3y = 0 
  (C) xy + 6x = 0
  (D) xy – 2y + 3x = 0

 78. (A) Li'kZ-js[kk dh izo.krk

    

dy

dx  
= 3

2

y

x

+
−

+

  ;k   
3

dy

y +  
= 

2

dx

x
−

+

  nksukas vksj lekdyu djus ij]
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    3

dy

y +∫
 
= 

2

dx

x
−

+∫
    logy + 3 = –log(x + 2) + logc
    log[(y + 3)(x + 2)] = logc
   ;k  (y + 3)(x + 2) = c
   oØ ewy fcUnq ls xqtjrk gSA

   vFkkZr~ x = 0, o y = 0 j[kus ij

    (0 + 3)(0 + 2) = c
    c = 6
   vr% vHkh"V oØ dk lehdj.k

    (y + 3)(x + 2) = 6
    xy + 2y + 3x + 6 = 6
    xy + 2y + 3x = 0

 79. ;fn y(x), vody lehdj.k 2
dy

xy
dx

+
 
= x, 

y(0) = 0 dk ,d gy gS] rks lim ( )
x

y x
→∞  

gSµ

  If y(x) is a solution of the differential 

equation
 

2
dy

xy
dx

+
 

= x, y(0) = 0,
 
then 

lim ( )
x

y x
→∞  

is :

  (A) 1

2
−

 
(B) –1

  (C) 1
2

 (D) 1

 79. (C)  2
dy

xy
dx

+
 
= x 

  
;gk¡   P = 2x    

Q = x

    I.F. = 
P 2 2dx xdx xe e e∫ ∫= =

  \   y × I.F. = Q I.F.× +∫ dx c

    y.ex2 = 2xe dx c+∫
    y.ex2 = 

2 2
1x xxe e dx c− × +∫

  ekuk  x2 = t

  rks   xdx = 
2

dt

    y.ex2 = 
1

2
te dt c+∫

    yex2 = 
1

2
te c+

    yex2 = 
21

2
xe c+

     y(0) = 0

  vFkkZr~  x = 0, y = 0

    0 × e0 = 01

2
e c+

    c = 1

2
−

  \   yex2 = 
21 1

2 2
xe −

     y = ( ) 121
1

2
xe

− −  

        0
lim ( )
x

y x
→

−  = 2

1 1
lim 1

2x xe→∞

 −  

     = 
1 1
1

2 e∞
 −  

    lim ( )
x

y x
→∞  = 1

2

 80. ;fn y = y(x) rFkk 
(2 sin )

1

x dy

y dx

+  
 +    

= –cosx, 

y(0) = 1, rks 
2

y
π 

    
cjkcj gSµ

  If y = y(x) and 
(2 sin )

1

x dy

y dx

+  
 +    

= –cosx, 

y(0) = 1,
 
then 

2
y

π 
    

is equal to :

  (A) 1
 

(B) 2
3

  (C) 1

3
−  (D) 1

3

 80. (D)  y = y(x)

  rFkk  
2 sin

1

x dy

y dx

+  
  +  

= – cosx

    
1

dy

y +
 = cos

2 sin

x
dx

x

−
+

  nksuksa vksj lekdyu djus ij]

    1

dy

y +∫
 
= – cos

2 sin

x dx

x+∫
  ekuk  2 + sinx = t
    cosx dx = dt

    1

dy

y +∫
 
= – dt

t∫
    log(y + 1) = –log(t) + logc
    log(y + 1)(2 + sinx) = logc
  ;k  (y + 1)(2 + sinx) = c ...(i)
     y(0) = 1
  lehdj.k (i) esa eku j[kus ij]
   (1 + 1)(2 + sin0) = c
    c = 4
  leh- (i) ls]
    (y + 1)(2 + sinx) = 4

     y = 4
1

2 sin x
−

+

  \   y(x) = 4
1

2 sin x
−

+

  vc   
2

y
π 

    = 
4

1
2 sin

2

−π+

     = 4
1

2 1
−

+

     = 4 1

3 1
−

    2
y

π 
    

= 4 3

3

−

    2
y

π 
    

= 1
3

 81. 9 oLrqvksa dk ek/; Hkkj 15 fdxzk gSA ;fn vkSj 
oLrq tksM+ nsa] rks ek/; Hkkj 16 fdxzk gks tkrk 
gSA rc 10oha oLrq dk Hkkj gSµ

  The mean weight of 9 items is 15 kg. If 
one more item is added, the mean weight 
becomes 16 kg. Then the weight of the 
10th item is :

  (A) 35 fdxzk@35 kg (B) 30 fdxzk@30 kg
  (C) 25 fdxzk@25 kg (D) 20 fdxzk@20 kg

 81. (C) 9 oLrqvksa dk ek/; Hkkj = 15 fdxzk-
   ekuk x fdxzk- dh oLrq dks tksM+us ij ek/; 

Hkkj 16 fdxzk- gks tkrk gSA
   \ 9 oLrqvksa dk dqy Hkkj = 15 × 9 = 135
   \ nl oLrqvksa dk dqy Hkkj = 16

   

9

10

x+oLrqvka s dk Hkkj 

 
= 16

 
    135 + x = 160
    x = 160 – 135
    x = 25 fdxzk-

 82. ;fn P(A) = 7
15

, P(B) = 8
15  

vkSj P(A Ç B)
 

 
= 11
15

,
 
rks P(A/B) dk eku gSµ

  If
 
P(A) = 7

15
, P(B) = 8

15  
and

 
P(A Ç B)

 

 
= 11
15

,
 
then P(A/B) is :

  (A) 3
8  

(B)
 

11

8

  (C) 7
8  

(D)
 

5

8

 82. (B)
   

P(A) = 7
15

, P(B) = 8
15

     P(A Ç B)
 
= 11
15

  \    
A

P
B

 
    

= 
P(A B)

P(B)

∩

 
= 

11

15
8

15
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A

P
B

 
    

= 11
8

 83. ,d flDds dks 6 ckj mNkyrs gSaA Bhd pkj 'kh"kZ 
izkIr gksus dh izkf;drk gSµ

  A coin is thrown 6 times. The probability 
of getting exactly four heads is :

  (A) 1
4  

(B)
 

3

4

  (C) 5

16  
(D)

 

15

64

 83. (D) ,d flDds dks 6 ckj mNkyk tkrk gSA
   dqy lEHkkouk,¡ = 26 = 64
   Bhd 4 'kh"kZ izkIr gksus dh lEHkkouk,¡ = 

6C4 = 
6 5

15
2 1

×
=

×

   vr% Bhd 4 'kh"kZ izkIr gksus dh izf;drk 

= 15
64

 84. ,d FkSys esa 8 yky vkSj 5 lQsn xsansa gSaA ;n`PN;k 
rhu xsansa fudkyh tkrh gSaA ,d yky vkSj nks 
lQsn xsan gksus dh izkf;drk gSµ

  A bag contains 8 red and 5 white balls. 
Three balls are drawn at random. The 
probability that one ball is red and two 
balls are white, is :

  (A) 40

143  
(B)

 

80

146

  (C) 10

296  
(D)

 

5

286

 84. (A)  yky xsaan = 8
    lQsn xsan = 5
    dqy xsan = 13
   igyh yky o nwljh vkSj rhljh lQsn 

gksus dh izkf;drk = 8 5 4

13 12 11
× ×

 
   igyh lQsn o nwljh yky rFkk rhljh 

lQsn gksus dh izkf;drk = 5 4 8

13 12 11
× ×

   igyh o nwljh lQsn rFkk rhljh yky 

gksus dh izkf;drk = 5 8 4

13 12 11
× ×

   vHkh"V izkf;drk =
 

8 5 4 5 4 8 5 8 4

13 12 11 13 12 11 13 12 11
× × + × × + × ×

8 5 4 5 4 8 5 8 4

13 12 11 13 12 11 13 12 11
× × + × × + × ×

   = 
8 5 4

3
13 12 11

× × ×

   = 
40

143

 85. 1, 3, 4, 5, 7, 4 dk ek/; n gSA la[;k 3, 2, 2, 
4, 3, p, 3 dk ek/; n – 1 rFkk mudh ekf/;dk 
q gSA rc p + q gSµ

  The mean of 1, 3, 4, 5, 7, 4 is n. The 
numbers 3, 2, 2, 4, 3, p, 3 have mean n – 1 
and median q. Then p + q is :

  (A) 6 (B) 4
  (C) 7 (D) 5

 85. (C) 1, 3, 4, 5, 7, 4 dk ek/; n gS

  vr% 
1 3 4 5 7 4

6

+ + + + +

 
= n

    n = 
24

4
6

=

  3, 2, 2, 4, 3, p, 3 dk ek/; n – 1 gSA

  \ 
3 2 2 4 3 3

7

p+ + + + + +

 
= n – 1

    17

7

p+

 
= 4 – 1

    
17 + p = 21

    p = 4
  vkjksgh Øe esa la[;k,¡] 2, 2, 3, 3, 3, 4, 4

    ekf/;dk = 
7 1

2

+
ok¡ in

     
= 4ok¡ in

    q = 3
  \   p + q = 4 + 3
    p + q = 7

 86. ;fn ,d vfrijoy;] ftlds izkpfyd lehdj.k 

x = ct, y = c

t  
gSa] dsUæ (0, 0) okys fdlh o`Ùk 

ls fdUgha pkj fcUnqvksa] ftuds izkpy eku t1, 
t2, t3 vkSj t4 ls fu/kkZfjr gSa] esa feyrk gS] rks 
t1.t2.t3.t4 dk eku gSµ

  If a hyperbola, whose parametric 

equations are
 
x = ct, y = c

t
, meets any 

circle with centre at (0, 0) in four points, 
determined by the parametric values t1, 
t2, t3 and t4, then the value of t1.t2.t3.t4 is :

  (A) c2 (B) –c2

  (C) –1 (D) 1

 86. (D) vfrijoy; ds izkpfyd lehdj.k x = ct, 
 

y = c

t

   ekuk o`Ùk dk lehdj.k 
   x2 + y2 + 2yx + 2fy + k = 0
    vfrijoy; o`Ùk dks dkVrk gS vr% x 

o y ds eku lUrq"V djkus ij]

   

2
2 2

2
2 2

c c
c t g ct f k

t t
+ + + +

 
= 0

   
c2t4 + 2gct3 + kt2 + 2fct + c2 = 0

   D;ksafd vfrijoy; o`Ùk dks pkj fcUnqvksa 
t1, t2, t3 o t4 ij dkVrk gS vFkkZr~ ;s 
lehdj.k ds ewy gksaxsA

   vr% prqFkZ ?kkr lehdj.k esa ewyksa dk 

xq.kuQy t1t2t3t4 = 
2

2

E
1

A

c

c
+ = =

 87. nh?kZo`Ùk 
2 2

2 2
1

x y

a b
+ =

 
dh ukfHk;ksa ls bldh 

fdlh Li'khZ ij Mkys x, yEcksa dk xq.kuQy 
gSµ

  The product of the perpendiculars drawn 

from the foci of an ellipse
 

2 2

2 2
1

x y

a b
+ =

 
on any tangent to it, is :

  (A) a2 (B) b2

  (C) –1 (D) 2

 87. (B) nh?kZo`Ùk dk lehdj.k

    

2 2

2 2

x y

a b
+

 
= 1

 
   ekuk Li'kZ fcUnq (x0, y0) gSaA
   rc Li'khZ dk lehdj.k

    
0 0
2 2

xx yy

a b
+

 
= 1

   
;fn nh?kZo`Ùk dh ukfHk;ksa ds funsZ'kkad 
(±c, 0) (ekuk) gks] rks bu ls Li'khZ dh nwfj;k¡

    d1 = 

0
2

2 2
0 0
4 4

1
x c
a

x y
a b

+

+

   rFkk 

 

d2 = 

0
2

2 2
0 0
4 4

1
x c
a

x y
a b

−

+

   vc  d1 × d2 = 

2 2
0
4

2 2
0 0
4 4

1−

+

x c
a

x y
a b  

    = 
( )

( )
2 2 4 4 4
0

42 4 2 4
0 0

.
x c a a b

ax b y a

−

+

   = 
( )
( )

2 2 4 4
0

2 4 2 4
0 0

x c a b

x b y a

−

+

    fcUnq nh?kZo`Ùk dks lUrq"V djsxk 

   vr%  
2 2
0 0
2 2

x y

a b
+

 
= 1

   
Þ x0

2b2 + y0
2a2 = a2b2

   ;k  y0
2a4 = a4b2 – x0

2a2b2

   rFkk  b2 = a2 – c2

   rc d1 × d2 = 
( )2 2 4 4
0

2 4 4 2 2 2 2
0 0

x c a b

x b a b a b x

−
+ −  
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    = 
( )

( )
2 2 4 4
0

2 2 2 2 4
0

x c a b

b x b a a

−
 − + 

   = 
( )

( )
2 2 4 2
0

2 2 4
0

x c a b

x c a

−

− +

   = 
( )

( )
2 2 4 2
0

2 2 4
0

x c a b

x c a

−
−

−
 
= –b2

    

nwjh = b2

 88. ekuk y = mx + c, ijoy; y2 = 4ax ds fcUnq 
(am2, –2am) ij vfHkyEc dk lehdj.k gSA 
rks c cjkcj gSµ

  Let y = mx + c be the equation of normal 
to the parabola y2 = 4ax at (am2, –2am). 
Then c is equal to :

  (A) am3 (B) –2am + am3

  (C) 2am + am3 (D) –2am – am3

 88. (D) ijoy;  y2 = 4ax ...(i)
   lehdj.k (i) dk x ds lkis{k vodyu 

djus ij]

    
2

dy
y

dx  
= 4a

    dy

dx

 
= 
2a

y

   fcUnq (am2, –2am) ij Li'khZ dh izo.krk

    
2( , 2 )am am

dy

dx
−  

= M = 2

2

a

am−
 

    M = 
1

m
−

   vfHkyEc dh izo.krk

    M' = 
1

M
m− =

   vfHkyEc dk lehdj.k
    (y + 2am) = m'(x – am2)
    y + 2am = m(x – am2)
    y + 2am = mx – am3

    y = mx – am3 – 2am
   y = mx + c ls rqyuk djus ij]
    c  = –am3 – 2am

 89. ;fn js[kkvksa x2 – 2lxy – 7y2 = 0 dh izo.krk 
dk ;ksx muds xq.kuQy dk pkj xquk gks] rc 
l dk eku gSµ

  If the sum of the slopes of the lines x2 – 
2lxy – 7y2 = 0 is four times their product, 
then the value of l is :

  (A) –1 (B) 2
  (C) –2 (D) 1

 89. (B) js[kk ;qXe dk lehdj.k
    x2 – 2lxy – 7y2 = 0
    ax2 + 2hxy + by2 = 0 ls rqyuk djus 

ij

    a = 1, b = –7, h = –l
   ekuk js[kkvksa dh izo.krk,¡ m1 o m2 gaSA
   \ izo.krkvksa dk ;ksx = 4 × izo.krkvksa 

dk xq.kuQy
    m1 + m2 = 4m1m2

    

2h

b
−

 

= × 4 4
a

b
×

    –2(–l) = 4 × 1
    2l = 4

 90. fdlh vfrijoy; ds ukfHk;ksa ds chp dh nwjh 

16 bdkbZ rFkk bldh mRdsUærk 2  gSA bldk 

lehdj.k gSµ
  The distance between the foci of a 

hyperbola is 16 units and its eccentricity 
is 2 . Its equation is :

  (A) x2 – y2 = 32 (B) 2x2 – y2 = 32
  (C) x2 – 2y2 = 32 (D) 3x2 – 3y2 = 32

 90. (A) vfrijoy; ds ukfHk;ksa ds chp dh nwjh 
= 16 bdkbZ

    S1S2 = 16
    2ae = 16

    a = 
8

e

    mRdsUærk (e) = 2

  \   a = 
8

4 2
2

=

     b2 = a2(e2 – 1)
    b2 = 32(2 – 1)
    b2 = 32
    b = 4 2

  \ vfrijoy; dk lehdj.k

    

2 2

2 2

x y

a b
−

 
= 1

    

2 2

32 32

x y
−

 
= 1

    
x2 – y2 = 32

 91. k ds fdu ekuksa ds fy, js[kk y = kx + 2, 'kkado 
4x2 – 9y2 = 36 dh Li'kZ-js[kk gksxh \

  For what values of k, the line y = kx + 2 
will be tangent to the conic 4x2 – 9y2 = 
36 ?

  (A) 2

3
±

 
(B)

 

2 2

3
±

  (C) 8

9
±

 
(D)

 

4 2

3
±

 91. (B) fn;k gS] 4x2 – 9y2 = 36

   ;k  
2 2

9 4

x y
−

 
= 1 ...(i)

   
fn;k x;k lehdj.k vfrijoy; dks 
iznf'kZr djrk gSA

   vr% vfrijoy; ij Li'kZ js[kk

   y  = 2 2 2mx a m b± −  ...(ii)
   iz'ukuqlkj Li'kZ js[kk dk leh-
    y = kx + 2
   vr% rqyuk djus ij]
    m = k 

   o  2 2 2a k b−  = 2
   ;k  a2k2 – b2 = 4
   leh- (i) ls a2 = 9 o b2 = 4 j[kus ij]
    9k2 – 4 = 4

    k2 = 8
9

    k = 2 2

3
±

 92. òÙkksa ds dsUæksa dk fcUnqiFk] tks ewyfcUnq ls xqtjrk 
gS rFkk js[kk y = 4 ls 6 yEckbZ dkVrk gSµ 

  The locus of the centres of circles, that 
passes through the origin and cuts off a 
length 6 from the line y = 4, is :

  (A) x2 – 8y + 25 = 0
  (B) x2 – 8y – 25 = 0
  (C) x2 + 8y – 25 = 0
  (D) mi;qZä esa ls dksbZ ugha@None of the 

above

 92. (B) ekuk o`Ùk ds dsUæ C(–g, t) rFkk o`Ùk dk 
leh- x2 + y2 + 2gx + 2fy + c = 0

   D;ksafd o`Ùk ewy fcUnq ls xqtjrk gSA

4

3 3

AB y = 4

(–9,– )f
C

   \ lUrq"V djkus ij] 
   0 + 0 + 0 + 0 + c = 0
   Þ  c = 0
   vr% o`Ùk dk leh-
   x2 + y2 + 2gx + 2fy = 0
   vr%  AC = 4 – (–f ) = 4 + f
    BC = f=T;k = 2 2g f+

   o  BA = 3
   vr% ikbFkkxksjl izes; ls]
    BC2 = AC2 + AB2

    g2 + f 2 = (4 + f)2 + 32

    g2 + f 2 = 16 + f 2 + 8f + 9
    g2 + 8f – 25 = 0
   vr% fcUnq iFk x2 – 8y – 25 = 0
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 93. lery 2x + y + z = 6 esa fcUnq (3, 5, 7) dk 
izfrfcEc gSµ

  The image of the point (3, 5, 7) in the 
plane 2x + y + z = 6 is :

  (A) (5, 1, 3) (B) (5, –1, 3)
  (C) (5, 1, –3) (D) (–5, 1, 3)

 93. (D) ekuk fcUnq P(3, 5, 7) ls lery 2x + y 
+ z = 6 ij yEc PN gSA

   vr% PN js[kk ij fdlh pj fcUnq ds 
funsZ'kkad (2l + 3, l + 5, l + 7)

   ;fn ;g fcUnq N gS] rks ;g lery ij 
fLFkr gksxkA

  \ 2(2l + 3) + l + 5 + l + 7 = 6
   4l + 6 + 2l + 12 = 6
    6l = –12
    l = –2
   vr% N funsZ'kkad = [2 × (–2) + 3, –2 + 

5, –2 + 7)] = (–1, 3, 5)
   ekuk fcUnq P(3, 5, 7) dk lery esa 

izfrfcEc Q(x, y, z) gSA
   vr% N, PQ dk e/; fcUnq gksxkA

   \  
1 3

2

x +

 
= –1 Þ x1 = –5

    1 5

2

y +
 = 3 Þ y1 = 1

    1 7

2

z +
 = 5 Þ z1 = 3

   
\ Q1(–5, 1, 3)

 94. ,d js[kk[k.M] ftlds funsZ'kkad v{kksa ij iz{ksi 
–6, 3, 2 gSa] dh fnd~dksT;k,¡ gSaµ

  The direction cosines of a line segment 
whose projections on the coordinate axes 
are –6, 3, 2 are :

  (A) 6 3 2
, ,
7 7 7

−

   (B) 6 3 2, ,
7 7 7

  (C) 6 3 2
, ,
7 7 7

−

  (D) mi;qZä esa ls dksbZ ugha@None of the above

 94. (A) v{kksa ij iz{ksi ax = –6
    by = 3
    cz = 2

   mldh fnDdksT;k,¡

    l = 
2 2 2+ +

x

x y z

a

a b c
 

     
= 

6

36 9 4

−
+ +

       = 
6

7

−

    m  = 
2 2 2
x y z

by

a b c+ +
 

     = 
3

36 9 4+ +

     = 
3

7

    n = 
2 2 2

z

x y z

c

a b c+ +
 

     
= 

2

36 9 4+ +

     = 
2

7

   \ 6 3 2
, ,
7 7 7

−

 95. ;fn js[kk, ¡ 
2 3 4

3 4 5

x y z− − −= =
 
vk Sj 

1 2 3

3 4

x y z

a

− − −= =
 
leryh; gSa] rks a 

cjkcj gSµ

  
If the lines

 

2 3 4

3 4 5

x y z− − −= =
 
and 

1 2 3

3 4

x y z

a

− − −= =
 
are coplanar, then 

a is equal to :
  (A) 1 (B) 2
  (C) 3 (D) 4

 95. (B) js[kk,¡

       

2 3 4

3 4 5

x y z− − −
= =

 
...(i)

   
o
    

1 2 3

3 4

x y z

a

− − −
= =

 
...(ii)

   
\  a1 = 3, b1 = 4, c1 = 5    

a2 = a, b2 = 3, c2 = 4   
o

 
x1 = + 2, y1 = 3, z1 = 4

    x2 = 1, y2 = 2, z2 = 3
    js[kk,¡ leryh; gS
   vFkkZr~ 

   

2 1 2 1 2 1

1 1 1

2 2 2

x x y y z z

a b c

a b c

− − −

 

= 0

   \ 

1 2 2 3 3 4

3 4 5

3 4a

− − −

 

= 0

   
1 1 1

3 4 5

3 4

− − −

a
 

= 0

   –1(16 – 15) + 1(12 – 5a) – 1(9 – 4a) 
= 0

   –1 + 12 – 5a – 9 + 4a = 0
    –a + 2 = 0
    a = 2

 96. (1, 2, 3) ls js[kk 
6 7 7

3 2 2

x y z− − −= =
−  

ij 

Mkys x, yEc dh yEckbZ gSµ
  The length of perpendicular from (1, 2, 3)

 

to the line
 

6 7 7

3 2 2

x y z− − −= =
−  

is :

  (A) 3 (B) 17

  (C) 7 (D) 20

 96. (C) ekuk fcUnq P(1, 2, 3) js[kk 
6

3

x −

 
= 

7 7

2 2

y z− −
=

−  
ij yEc PL Mkyk tkrk

 
gSA

   rc ekuk 
6 7 7

3 2 2

x y z− − −
= =

−  
= l

   
\  x = 3l + 6   
  y = 2l + 7   
  z = 7 – 2l

   vr% js[kk ij fcUnq (3l + 6, 2l + 7, 
7 – 2l) fLFkr gSA

   rc js[kk PL ds fnd~ vuqikr 3l + 6 – 1, 
2l + 7 – 2 o 7 – 2l – 3 gksaxs rFkk js[kk 
ds fnd~ vuqikr 3, 2, –2 gSaA

   nksuks js[kk,¡ ijLij yEc gSa rc 3(3l 
+ 6 – 1) + (2l + 7 – 2) × 2 + (–2)
(7 – 2l – 3) = 0

   9l + 15 + 4l + 10 – 8 + 4l = 0
    17l = –17
    l = –1
   vr% fcUnq L ds funsZ'kkad = (3 × –1 + 

6, 2 × (–1) + 7, 7 – 2 × (–1))
   = (3, 5, 9)
   PL ds chp dh nwjh 

   = 2 2 2(1 3) (2 5) (3 9)− + − + −

   = 4 9 36 7+ + =  

 97. ;fn cosa, cosb, cosg ,d ljy js[kk dh 
fnd~dksT;k,¡ gSa] rc (sin2a + sin2b + sin2g)
cjkcj gSµ

  If cosa, cosb, cosg are the direction 
cosines of a straight line, then (sin2a + 
sin2b + sin2g) is equal to :

  (A) 0 (B) 1
  (C) 3 (D) 2

 97. (D) cosa, cosb, cosg ljy js[kk dh 
fnd~dksT;k,¡ gSa] rc (cos2a + cos2b + 
cos2g) = 1

   rFkk 1 – sin2a + 1 – sin2b + 1 – sin2g 
= 1

   ;k sin2a + sin2b + sin2g = 2



isij  |   21

 98. xksyk x2 + y2 + z2 – x – y – z = 0 dh f=T;k gSµ
  The radius of the sphere x2 + y2 + z2 – x 

– y – z = 0 is :

  (A) 3
2  

(B) 3

2

  (C) 3

2  

(D) 3

 98. (B) xkssys dk lehdj.k x2 + y2 + z2 – x – y 
– z = 0

  Þ x2 – x + y2 – y + z2 – z = 0

  Þ 2 2 21 1 1

4 4 4
− + + − + + − +x x y y z z

  = 
1 1 1

4 4 4
+ +

  

2 2 2
1 1 1

2 2 2
x y z

     − + − + −            
=

 

3

4  
   lehdj.k dh rqyuk (x – a)2 + (y – b)2 

+ (z – c)2 = r2 ls djus ij]

    r = 
3

2

 99. 'kkadc 5x2 – 6xy + 5y2 + 26x – 22y + 2 
fu:fir djrk gSµ

  The conic 5x2 – 6xy + 5y2 + 26x – 22y + 
29 = 0 represents :

  (A) ,d o`Ùk@a circle
  (B) ,d ijoy;@a parabola
  (C) ,d vfrijoy;@a hyperbola
  (D) ,d nh?kZo`Ùk@an ellipse

 99. (A) 'kkado 5x2 – 6xy + 5y2 + 26x – 22y + 
29 = 0 dh Ax2 + Bxy + Cy2 + Dx + 
Ey + F = 0 ls rqyuk djus ij]

   A = 5, B = –6, C = 5, D = 26, E = –22, 
F = 29

   vc fofofDrd B2 – 4AC 
   = (–6)2 – 4 × 5 × 5 = 36 – 100
    B2 – 4AC = –64
   	 B2 – 4AC < 0 rFkk A = C
   vr% 'kkado ,d òÙk dks fu:fir djrk gSA

 100. ml fcUnq] tgk¡ js[kk 
2 3 1

1 1 6

x y z− + −= =
−  

lery 2x + y + z = 7 dk izfrPNsnu djrh 
gS] ds funsZ'kkad gSaµ

  The coordinates of the point, where the 

line
 

2 3 1

1 1 6

x y z− + −= =
−  

intersects the 

plane 2x + y + z = 7, are :
  (A) (2, 1, –7) (B) (7, –1, 2)
  (C) (1, –2, 7) (D) (2, –7, 1)

 100. (C) js[kk dk lehdj.k]

   

2

1

x −
−  

= 
3

1

y +

 
= 

1

6

z −

 
= l (ekuk)

  
\   x = 2 – l    

y =
 
l – 3    

z =
 
6l + 1

   rFkk lery dk lehdj.k
    2x + y + z = 7
    js[kk lery dks izfrPNsn djrh gS vr% 

lUrq"V djkus ij]
   2(2 – l) + l – 3 + 6l + 1 = 7
   4 – 2l + 7l – 2 = 7
    5l = 5
    l = 1
   vr%  x = 2 – 1 = 1
    y = 1 – 3 = –2
   o  z = 6 × 1 + 1 = 7
   vr% izfrPNsnu fcUnq = (1, –2, 7)

 101. ;fn A ,d 3 × 3 O;qRØe.kh; vkO;wg gS] rks 
det(adj A) cjkcj gSµ

  If A is a 3 × 3 non-singular matrix, then 
det (adj A) is equal to :

  (A) 2 det A (B) 3 det A
  (C) (det A)2 (D) (det A)3

 101. (C) ekuk vkO;wg A ,d R;qRØe.kh; vkO;wg 
gSA

   rc  A.adjA = |A|I

     = 
| A | 0 0

0 | A | 0

0 0 | A |

    A.adjA = |A|3
   rFkk  |A.adjA| = |A|3
   ;k |A||adjA| = |A|3
   ;k |adjA| = |A|2
        vFkkZr~ det(adjA) = (detA)2

 102. izfrfp=ksa
  f : R ® R, f(x) = sinx
  g : R ® R, g(x) = x2

  ds la;qä izfrfp=.k fog dk eku gSµ
  The composite mapping fog of the maps
  f : R ® R, f(x) = sinx
  g : R ® R, g(x) = x2

  is :
  (A) sinx + x2 (B) sin(x2)

  (C) (sinx)2 (D) 
2

sin x

x

 102. (B)  f(x) = sinx
    g(x) = x2

   \  fog = f(g(x)) = f(x2)
    fog = sinx2

 103. ,d oxZ vkO;wg P, P2 = I – P dks larq"V djrk 
gSA ;fn Pn = 5I – 8P, rc n cjkcj gSµ

  A square matrix P satisfies P2 = I – P. If 
Pn = 5I – 8P, then n is equal to :

  (A) 4 (B) 5
  (C) 6 (D) 7

 103. (C) fn;k gS]  P2 = I – P ...(i)
   ;k  P3 = P – P2 ( PI = P)
    P3 = P – (I – P) (leh- (i) ls)
   \  P3 = 2P – I
   blh izdkj]
    P4 = 2P2 – P = 2(I – P) – P
    P4 = 2I – 3P
   rFkk  P5 = 2P – 3P2 = 2P – 3(I – P)
    P5 = 2P + 3P – 3I = 5P – 3I
   vr%  P6 = 5P2 – 3P = 5(I – P) – 3P
    P6 = 5I – 8P ...(ii)
   vr% leh- (ii) dh Pn = 5I – 8P ls rqyuk 

djus ij] 
    n = 6

 104. log4(x – 1) = log2(x – 3) ds gyksa dh la[;k 
gSµ

  The number of solutions of log4(x – 1) = 
log2(x – 3) is :

  (A) 2 (B) 3
  (C) 1 (D) 0
 104. (C)  log4(x – 1) = log2(x – 3)
    log4(x – 1) = 1/2(4)

log ( 3)x −

    log4(x – 1) = 2log4(x – 3)
1

log X log X∵ n
aa

n
 =  

    log4(x – 1) = log4(x – 3)2

   ;k  (x – 1) = (x – 3)2

   Þ  x2 + 9 – 6x = x – 1
    x2 – 7x + 10 = 0
    (x – 5)(x – 2) = 0
    x = 5, 2
   vr%  x = 5
   \ gyksa dh la[;k 1 gS
   (D;ksafd 2, log(x – 3) dks vifjHkkf"kr 

dj nsxk)

 105. vkO;wg A = 0 0

0

a h g

b

c c

 
 
 
    

ds vfHkyk{kf.kd 

(vkbxsu) eku gSaµ
  The eigenvalues of the matrix A = 

0 0

0

a h g

b

c c

 
 
 
    

are :

  (A) a, h, g (B) a, g, c
  (C) a, h, c (D) a, b, c

 105. (D)  A = 0 0

0

a h g

b

c c

 
 
 
  

   vfHkyk{kkf.kd eku ds fy,
    |A – lI| = 0 (tgk¡ l ,d vpj gS)
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0 0

0

a h g

b

c c

− λ
− λ

− λ
 

= 0
   

(a – l)[(b – l)(–l)] – h[0 – 0] + 
g[0 – 0] = 0

   \ (a – l)(b – l)(c – l) = 0
   vr% l ds lEHkkfor eku = a, b, c
   vfHkyk{kf.kd (vkbxsu) eku = a, b, c 

 106. dsoy ,d tud okys pØh; lewg ds vf/kdre 
gks ldrs gSaµ

  A cyclic group having only one generator 
can have at most :

  (A) 1 vo;o@1 element
  (B) 2 vo;o@2 element

  (C) 3 vo;o@3 element 

  (D) 4 vo;o@4 element

 106. (B) ;fn G ds fy, g ,d tud gks] rks g dk 
izfrykse = g–1

   ;fn G dk dsoy ,d tud gS rc g = g–1

   ;k  g2 = e (rRled xq.k)
   vr% g, G dk tud gSA vFkkZr~ Li"V gS 

fd G ds vf/kdre 2 vo;o gks ldrs gSaA

 107. fdlh fo"ke-lefer vkO;wg dk izR;sd fod.khZ; 
vo;o gksrk gSµ

  Every diagonal element of a skew-
symmetric matrix is :

  (A) 'kwU;@zero 
  (B) bdkbZ@unity
  (C) v'kwU;@non-zero
  (D) 'kq¼r% dkYifud@purely imaginary

 107. (A) ekuk A ,d fo"ke lefer vkO;wg gS
   vFkkZr~  AT = –A
   ;k  �A�i j  

= �A�−
i j

   lHkh fod.kZ ds vo;o ds fy,

    î  = ĵ

     A��ii  = A��−
ii

   ;k  2A��ii  = 0

     A��ii  = 0
   vFkkZr~  A11 = A22 = A33 ....... = 0
   vr% fdlh fo"ke lefer vkO;wg dk 

izR;sd fod.khZ; vo;o 'kwU; gksrk gSA

 108. lehdj.k |x|2 + 5|x| + 4 = 0 ds okLrfod gyksa 
dh la[;k gSµ

  The number of real solutions of the 
equations |x|2 + 5|x| + 4 = 0 is :

  (A) 4 (B) 2
  (C) 1 (D) 0

 108. (A) leh-  |x|2 + 5|x| + 4 = 0
  izFke fLFkfrµx2 – 5x + 4 = 0

    x2 – 4x – x + 4 = 0
    x(x – 4) – 1(x – 4) = 0
    (x – 1)(x – 4) = 0
    x = 1, 4
  f}rh; fLFkfrµx2 + 5x + 4 = 0
    x2 + 4x + x + 4 = 0
    x(x + 4) + 1(x + 4) = 0
    (x + 1)(x + 4) = 0
    x = –1, –4
   vr% lehdj.kksa ds okLrfod gy 1, 4, 

–4 o –1 gSA vFkkZr~ 4 gSaA

 109. vuar Js.kh
 

2 3

1 1 1 3 1 1 3 5 1
1 . . . . . . ...
2 2 2 4 2 2 4 6 2

− + − + ∞
 

dk ;ksxQy gSµ
  The sum of the infinite series

  
2 3

1 1 1 3 1 1 3 5 1
1 . . . . . . ...
2 2 2 4 2 2 4 6 2

− + − + ∞
 
is :

  (A) 2

3  
(B)

 

1

3

  (C) 3
 

(D)
 

3

2

 109. (A) Js.kh

  Þ 
2 3

1 1 1 3 1 1 3 5 1
1 . . . . . .
2 2 2 4 2 2 4 6 2

− + −

  Þ 

1 1 1 3
1 . .
2 2 2 2

2 1

   − +      
×

.
2

1

2

  

3
1 3 5
. . 12 2 2

3 2 1 2

−  
  × ×  

+ ......... ¥

   
1 1 1

1 .
2 2 2

 − +    

2
1
1

12
2 2

 +    
  

3

1 1 1
1 2

12 2 2
3 2

   + +      
−

 
+ ........ ¥

   
 (1 + x)–n = 1 – nx + 2( 1)

.
2

n n
x

+
−

   

3( 1)( 2)
.

3

+ +n n n
x

 
+ .......... ¥

   
Li"V gS fd 

1

2
x =

 
o
 

1

2
n =

   vr% Js.kh dk ;ksx = 

1

21
1
2

−

 +  

   = 

1

23

2

−

 
    

= 

1

22

3
 
  

   = 
2

3
 
  

 110. lekarj Js<+h esa rhu la[;kvksa dk ;ksx 51 gS rFkk 
izFke ,oa r`rh; la[;kvksa dk xq.kuQy 273 gSa 
bl Js<+h dk lkoZ vUrj gSµ

  The sum of three numbers in arithmetic 
progression is 51 and the product of first 
and third terms is 273. The common 
difference of this progression is :

  (A) 5 (B) 4
  (C) 3 (D) 6

 110. (B) ekuk lekUrj Js<+h dh rhu la[;k,¡ a – d, 
a, a + d gSaA

   iz'ukuqlkj] a – d + a + a + d = 51
    3a = 51
    a = 17
   rFkk (a – d) × (a + d) = 273
    a2 – d2 = 273
    d2 = 172 – 273
    d2 = 289 – 273
    d2 = 16
    d = ±4
   Js.kh dh la[;k,¡ 13, 17, 21
   rFkk  lokZUrj = 17 – 13 = 4

 111. nks vadksa dk gjkRed ek/; 4 gSA ;fn muds 
lekarj ek/; A rFkk xq.kksÙkj ek/; G, lehdj.k 
2A + G2 = 27 dks lUrq"V djrs gSa] rks vad gSaµ

  The harmonic mean of two numbers is 4. 
If their arithmetic mean A and geometric 
mean G satisfy the equation 2A + G2 = 
27, then the numbers are :

  (A) 1, 3
  (B) 1, 4
  (C) 3, 6
   (D) mi;qZä eas ls dksbZ ugha@None of the above

 111. (C) ekuk vad a o b gSaA
   \  gjkRed ek/; = 4

   \  2ab

a b+  
= 4 

   
;k  ab = 2(a + b) ...(i)

   rc lekUrj ek/; A = 
2

a b+

 

     
=

 4
ab

 
...(ii)

   o   xq.kksÙkj ek/; G = ab  ...(iii)
   D;ksafd A o G lehdj.k 2A + G2 = 27 

dks lUrq"V djrs gaSA

   vr%  2.
4

ab
ab+

 
= 27

    3

2

ab  = 27
    

ab = 18 ...(iv)

   leh- (i) ls]  a + b = 18

2 2

ab
=

    a + b = 9 ...(v)
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   \  a – b  = 
2( ) 4a b ab+ −

     = 29 4 18− ×

     = 81 72 9− =
    a – b = 3 ...(vi)
   leh- (v) o (vi) ls]

    a = 6
   o  b = 3
   vr% vad 3 o 6 gSaA

 112. eku yhft, fd A dk 3 × 3 vkO;wg gS] ftlds 
vfHkyk{kf.kd (vkbxsu) eku 1, –1, 0 gSaA rc 
|I + A100| dk eku gSµ

  Let A be a 3 × 3 matrix with eigenvalues 
1, – 1, 0. Then the value of |I + A100| is :

  (A) 6 (B) 8
  (C) 4 (D) 100

 112. (C) oxZ vkO;wg ds vfHkyk{kf.kd eku l = 1, 
–1, 0

   rc  |I + A100| = |1 + l100|
   vr%  l = 1 ij = |1 + (1)100| = 2
    l = –1 ij = |1 + (–1)100| = 2
   rFkk  l = 0 ij = |1 + 0 | = 1
   vr% |I + A100| dk eku 
     = 2 × 2 × 1 
     = 4

 113. eku yhft, fd loZlfedk vo;o e ds lkFk 
G ,d lewg gSA eku yhft, fd a, b Î G bl 
izdkj gS fd a5 = e rFkk aba–1 = b2 rc o(b) 
gSµ

  Let G be a group with identity element e. 
Let a, b Î G be such that a5 = e and aba–1 
= b2. Then o(b) is :

  (A) 17 (B) 23
  (C) 29 (D) 31

 113. (D) fn;k gS]  aba–1 = b2

   nksuksa vksj oxZ djus ij]

    (aba–1)2 = b4

    (aba–1)(aba–1) = b4

    ab(aa–1)ba–1 = b4

    ab2a–1 = b4

    a(aba–1)a–1 = b4 ( b2 = aba–1)
    a2ba–2 = b4

   iqu% oxZ djus ij]

       (a2ba–2)(a2ba–2) = b8

    a2b(a2a–2)ba–2 = b8

    a2b2a–2 = b8

    a2(aba–1)a–2 = b8

    a3ba–3 = b8

  rFkk (a3ba–3)(a3ba–3) = b16

    a4b2a–4 = b16

    a4(aba–1)a–4 = b16

    a4ba–4 = b16

  vkSj (a4ba–4)(a4ba–4) = b32

    a5ba–5 = b32

   bl izdkj lehdj.k ls 0(b) = (32 – 1) 
= 31 izkIr gksrk gSA

 114. izR;sd oxZ vkO;wg dks O;ä fd;k tk ldrk gSµ
  Every square matrix can be expressed as :
  (A) ,d gfeZVh vkO;wg ds :i esa@a Hermitian 

matrix
  (B) ,d fo"ke-lefer vkO;wg ds :i esa@a 

skew-symmetric matrix
  (C) lefer rFkk fo"ke-lefer vkO;wgksa ds 

;ksx ds :i esa@sum of symmetric and 
skew-symmetric matrices

  (D) mi;qZä esa ls dksbZ ugha@None of the above

 114. (C) ekuk A ,d oxZ vkO;wg gSA

  rc  A  = 
1 1
(A A') (A A')
2 2

+ + −

  ekuk  P = 
1
(A A')
2

+
 
o Q =

 

1
(A A')
2

−

  \   P' = 
1

1
(A A')
2

 +     

  
= ( )1

A' (A ') '
2

+
 
= P

    
P' = 

1
(A A')
2

+

   vr% P ,d lefer vkO;wg gSA
   blh izdkj]

    Q' = 
1

1
(A A')
2

 −  

    Q' = [ ]1 1
A' (A') ' (A A')

2 2
− = − −

     = –Q
   vr% Q ,d fo"ke lefer vkO;wg gSA
   vr% izR;sd oxZ vkO;wg dks ,d lefer 

o fo"ke lefer vkO;wg ;ksx ds :i esa 
fy[kk tk ldrk gSA

 115. vuar Js.kh 

  

1 1 2 1 2 3 1 2 3 4
...

2 3 4 5

+ + + + + ++ + + + ∞
 

dk ;ksxQy gSµ
  The sum of the infinite series

   

1 1 2 1 2 3 1 2 3 4
...

2 3 4 5

+ + + + + ++ + + + ∞
 

is :
  (A) 2e (B) 3e

  (C) 3
2

e

 
(D)

 2
e

 115. (D) Js.kh 

  

1 1 2 1 2 3 1 2 3 4
...

2 3 4 5

+ + + + + ++ + + + ∞

  Js.kh dk nok¡ in

   Tn = 
1 2 3 4 ..........

1

n

n

+ + + +
+

    = 
( 1)
2

1

n
n

n

+

+

    = 
( 1)

2( 1)( ) 1

n n

n n n

+
+ −

   Tn = 
1

2 1n −

   n = 1, 2, 3, 4 ........ j[kus ij

   T1 = 
1 1 1

21 1 2 0 2
= =

−

   T2 = 
1 1

2 2 1 21
=

−

    T3 = 
1 1

2 3 1 2 2
=

−

   leh inksa dks vuUr rd tksM+us ij]
   T1 + T2 + T3 + .......¥ 

     = 
1 1 1
1 ........

2 1 2

 
+ + + ∞ 

 

    S¥ = 
1
[ ]
2

e

2

1 .......
1 2

x x x
e

 
= + + + 

 
∵

    S¥ = 
2

e

 116. vkO;wg A = 
5 4

1 2

 
 
   

ds vfHkyk{kf.kd ewy gSaµ
  

The characteristic roots of the matrix A =  
5 4

1 2

 
 
   

are :

  (A) 1, 6 (B) –1, 6
  (C) –1, – 6 (D) 1, – 6

 116. (A)   A = 
5 4

1 2

 
 
 

   vkO;wg ds vfHkyk{kf.kd ewy ds fy,
    |A – lI| = 0 (tgk¡ l ,d vpj gSA)

    

5 4

1 2

− λ
− λ  

= 0
    

(5 – l)(2 – l) – 4 = 0
    10 – 5l – 2l + l2 – 4 = 0
    l2 – 7l + 6 = 0
    l2 – l – 6l + 6 = 0
    l(l – 1) – 6(l – 1) = 0
    (l – 1)(l – 6) = 0
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    l = 1, 6
   vr% vfHkyk{kf.kd ewy = 1, 6

 117. oxZ vkO;wg A ,oa B ds fy, fuEu esa ls dkSu-lk 
lR; gS \

  For square matrices A and B, which of the 
following is true ?

  (A) (AB)' = A'B' 
  (B) (A + B)' = A' + B'
  (C) (AB)–1 = A–1B–1

  (D) (A + B)–1 = A–1 + B–1

 117. (B) ;fn A o B oxZ vkO;wg gSa rks (A + B)' = 
A' + B' fLFkfr lEHko gksxhA

 118. ,d gfeZVh vkO;wg ds vfHkyk{kf.kd ewy gksrs gSaµ
  The characteristic roots of a Hermitian 

matrix are :
  (A) okLrfod@real
  (B) 'kq¼r% dkYifud@purely imaginary
  (C) lfEeJ la[;k,¡@complex numbers
  (D) mi;qZä esa ls dksbZ ugha@None of the above

 118. (A) ,d lfEeJ vkO;wg A rc ,d gfeZVh 
vkO;wg gksrk gS] ;fn ;g blds la;qXeh 
i{kkUrj ds cjkcj gksrk gSA

   vFkkZr~]  A = (A*)'
   tgk¡ A* la;qXeh vkO;wg gSA

   ekuk  A = 
a b

c d

 
 
 

   rc  A = (A*)'

    

a b

c d

 
 
   

= 
* *

* *

a c

b d

 
 
 

   vFkkZr~  a = a*
    d = d*
   ;g fLFkfr rHkh lEHko gS tc lfeJ la[;k 

,d 'kq¼ okLrfod la[;k gksA
   vr% gfeZVh vkO;wg ds vfHkyk{kf.kd ewy 

okLrfod gksrs gSaA

 119. pØh; lewg {a, a2, a3, a4 = e} dk@ds tud 
gS@gSaµ

  The generator/generators of the cyclic 
group {a, a2, a3, a4 = e} is/ are :

  (A) a4 (B) a2

  (C) a4, a2 (D) a, a3

 119. (D) pØh; lewg (G) = {a, a2, a3, a4 = e}
   lewg dh dksfV o(G) = 4
   vr% ak ,d tud gS ;fn K lkisf{kd 

vHkkT; gks] rks
   vr% 4 ds fy, lkisf{kd vHkkT; la[;k 

1 o 3 gSA
   vr% a, a3 pØh; lewg ds tud gSaA

 120. lkjf.kd 
43 1 6

35 7 4

17 3 2
 

dk eku gSµ

  

The value of the determinant 
43 1 6

35 7 4

17 3 2
 

is :
  (A) 0 (B) 56
  (C) 756 (D) 964

 120. (A)   A = 
43 1 6

35 7 4

17 3 2
 

(ekuk)
   

lafØ;k C1 ® C1 – C2 ls

    

A = 
42 1 6

28 7 4

14 3 2

   C1 ls 7 mHk;fu"B ysus ij]

    A = 
6 1 6

7 4 7 4

2 3 2

    fdlh lkjf.kd ds nks iafä ;k LrEHk 
leku gks] rks lkjf.kd dk eku 'kwU; gksrk 
gSA

   \ ;gk¡  C1 = C3

   vr%  A = 0
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