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 1. Js.kh 
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dk 

;ksxQy gSµ
  Sum of the series 
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 (A) 2log 2 – 1
 (B) 2log 2 – 3
 (C) 2log 2 
 (D) mi;qZä esa ls dksbZ ugha@None of the 

above

 1. (A) fn;k gS] Js.kh 
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   vkaf'kd fHkUu dk iz;ksx djus ij]
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   (,d tksM+us rFkk ?kVkus ij)
   ge tkurs gSa] log(1 + x) 

   
= x

x x x x
− + − + +

2 3 4 5

2 3 4 5
.....

   x = 1 j[kus ij]
   log(1 + 1) = log2 

   = 1 1

2

1

3

1

4

1

5
− + − + + .....

   vr% leh- ,d ls 2log 2 – 1

 2. ;fn fdlh iz{ksI; dk {kSfrt ijkl] izkIr dh xbZ 
egÙke Å¡pkbZ ds cjkcj gks] rks mldk iz{ksI; 
dks.k gSµ

  If the horizontal range of a projectile is 
equal to its gained maximum height, then 
its angle of projection is

  (A) 
4

π

 
(B) tan–12

  (C) tan–14 (D) 
3

π

 2. (C) fn;k gS] {kSfrt ijkl R = egÙke Å¡pkbZ = H

R

H

q

uu

   ge tkurs gS a] {k S frt ijkl] R = 
u

g

2 2sin θ

   egÙke Å¡pkbZ H = 
u

g

2 2

2

sin θ

   Þ  
u

g

2 2sin θ

 
=

 

u

g

2 2

2

sin θ

   Þ  2sinqcosq = sin2

2

q

   Þ  4cosq = sinq
    tanq = 4
    q = tan–14

 3. esin(x + iy) dk okLrfod Hkkx gSµ
  The real part of esin(x +  iy) is
  (A) esinx coshy [cos(cosx sinhy)]
   (B) esinx coshy [sin(cosx sinhy)]
  (C) ecosx sinhy [cos(cosx sinhy)] 
  (D) ecosx sinhy [sin(cosx sinhy)]
 3. (A) fn;k gS] esin(x + iy)

   ge tkurs gSa] sin(a + b)
   = sinacosb + cosbsinb
   vr% esinxcosiy + cosxsiniy

   rFkk  sinix = isinhx dk iz;ksx djus ls
    cosix = coshx
   esinx coshy + cosx isinhy

   esinx coshy.esinx. isinhy

   esinx coshy[eicosx sinhy]
   ge tkurs gSa]
    eix = cosx + isinx
   blfy;s esinx coshy[cos(cosx sinhy) + 

isin(cosxsinhy)] 
   vr% okLrfod Hkkx esinx coshy [cos(cosx 

sinhy)] gksxkA

 4. sinh(x + iy) cjkcj gSµ
  sinh(x + iy) is equal to
  (A) sinx coshy + i coshx siny
  (B) sinhx cosy + i coshx siny
  (C) sinx coshy – i coshx siny
  (D) sinhx cosy – i coshx siny

 4. (B) fn;k gS] sinh(x + iy)
   ge tkurs gSa] sinhx = –isinix
   vr% – isini(x + iy)
   – isin(ix + i2y)
   – isin(–y + ix) 
   sin(a + b) dk iz;ksx djus ls
   –i [sin(–y) cosix + cos(–y) + sinix] 
   –i [cosysinix – cosixsiny] 
   ijUrq  sinix = isinhx
   vr% –i [isinhx cosy – coshx siny]
   Þ –i2sinhx cosy + icoshx siny
   Þ sinhx cosy + icoshx siny

 5. 'kh"kZ ewyfcUnq ij] v{k z-v{k rFkk v¼Z'kh"kZ 

dks.k 
4

π

 
ds ,d yEc o`Ùkh; 'kadq dk lehdj.k 

gSµ
  The equation of a right circular control 

with vertex at the origin the axis the z-axis 

and semi vertical angle 
4

π

 
is

  (A) x2 + z2 = y2 (B) y2 + x2 = z2

  (C) z2 + y2 = x2 (D) xy = z2

 5. (B) Z

x

p
4

   ge tkurs gSa] x2 + y2 = z2tan2q

   tgk¡ q = tan
4

π

   vr%  x2 + y2 = 2 2tan
4

π
z

    x2 + y2 = z2

 6. lim
sin ( )

tan ( )( , ) ( , )x y

xy

xy→

−

−

−
−2 1

1
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3 6  
dk eku gSµ

  
lim

sin ( )

tan ( )( , ) ( , )x y

xy
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−

−

−
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1
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3 6  
is equal to

  (A) 1

3
 (B) 1

2

  (C) 1 (D) 2
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 6. (A) lim
sin ( )

tan ( )( , ) ( , )x y

xy

xy→

−

−

−
−2 1

1
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3 6

    x – 2 = X

    y – 1  = Y j[kus ij

   
lim
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−

−

+ + −
+ + −0 0

1

1

2 2 2

3 2 2 6

   
lim

sin [( )( ) ]

( )( )( , ) ( , )X Y

X Y

X Y→

− + + −
+ + −0 0

1 2 2 2

2 2 2

×
+ + −
+ + −−

[ ( )( ) ]

tan [ ( )( ) ]

3 2 2 6

3 2 2 61

X Y

X Y

×
+ + −
+ + −











( )( )

[ ][ ]

X Y

X Y

2 21 2

3 2 2 6
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vr%
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 7. okLrfod la[;kvksa ds Åij lfeJ la[;kvksa ds 
lfn'k lef"V C(R) dh foek gSµ

  The dimension of the vector space C(R) 
of the complex number over real numbers 
is

 (A) 1 (B) 2
 (C) 3 (D) 4

 7. (B) okLrfod la[;kvks a ds Åij lfeJ 
la[;kvksa ds lfn'k lef"V C(R) dh foek 
2 gksrh gSA

 8. ;fn ljy js[kk y = mx, o`Ùk x2 + y2 – 20y + 
90 = 0 ds ckgj fLFkr gS] rks m dk eku larq"V 
djsxkµ

  If the straight line y = mx lies outside the 
circle x2 + y2 – 20y + 90 = 0, then the value 
of m will satisfy

 (A) |m| < 3 (B) m < 3
 (C) m > 3 (D) |m| > 3

 8. (A) fn;k gS] ljy js[kk y = mx rFkk o`Ùk 
x2 + y2 – 20y + 90 = 0

(0,10)

C 10

mx – y =
0

   o`Ùk ds leh- dh rqyuk x2 + y2 + 2gx + 
2fy + c = 0 ls djus ij] 

    2g = 0, g = 0

    2f = –20
    f = –10
    dsUæ = (–g, –f) Þ (0, 10)

    f=T;k = g f c2 2+ −

     = 0 100 90+ −

     = 10

   vr% 

(0,10)
C

90°

    mx – y = 0
   vr% fp= ls Kkr gS fd fcUnq (0, 10) ls 

js[kk mx – y = 0 ij Mkys x;s yEc dh 
yEckbZ f=T;k ls cM+h gksxhA

   vr% 
m

m

× −

+

0 10

12
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10
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10

    m2 1+  < 10

    m2 + 1 < 10
    m2  < 9
    |m|  < 3

 9. Js.kh lim ....
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  The sum of the series
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  (A) 0 (B) 1
  (C) log3 (D) log4

 9. (D) fn;k gS] Js.kh
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dx

   fufnZ"V lekdyu dk iz;ksx djus ls
   vr% log[ ]1 0

3+ x  = log4

 10. xy-ry ij] ijoy; y2 = x ds vuqfn'k fcUnq 
(0, 0) ls (1, 1) rd cy 

  F
� � �= − + − +( ) ( )x y x i xy y j2 2 2 , }kjk fd;k 

x;k dk;Z gSµ  
  The work done by the force 

  F
� � �= − + − +( ) ( )x y x i xy y j2 2 2 , 

displacing a particle in the xy plane from 
(0, 0) to (1, 1) along the parabola y2 = x, 
is 

  (A) 2
  (B) 3

  (C) 1

3

  (D) blesa ls dksbZ ugha@none of these

 10. (D) fn;k gS] 

   F
� � �= − + − +( ) ( )x y x i xy y j2 2 2

   rFkk  r
�
 = xi y j� �+

    d r
�

 = dxi hy j� �+  
   ge tkurs gSa] W = F.∫

� �
d r

        F
� �
.d r  = [( ) ( ) ]x y x i xy y j2 2 2− − − +� �

[ ]dxi dy j� �+

         F
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.d r  = (x2 – y2 + x)dx – (2xy + y)dy

           
W = ( )x y x dx2 2
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   fn;k gS]  y2 = x
   vr% W = ( )x x x dx2
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 11. vkO;wg 
1 1 0

1 1 0

0 0 0
















 

ds fHkUu vkbxsu eku gSaµ

  The distinct eigen values of the matrix 
1 1 0

1 1 0

0 0 0

















 

are
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  (A) 0, 1 (B) 1, –1
 (C) 0, 2 (D) 1, 2

 11. (C) fn;k gS] vkO;wg 
1 1 0

1 1 0

0 0 0

















   A – lI = 
1 1 0

1 1 0

0 0 0

0 0

0 0

0 0
















−
















λ
λ

λ

   = 

1 1 0

1 1 0

0 0

−
−

−

















λ
λ

λ

   [A – lI] = (1 – l)[–l(1 – l)] – 1(–l) – 0

   vkbxsu eku ds fy;s |A – lI| = 0

     –l(1 – l)2 + l = 0

     l[(1 – l)2 + 1] = 0

     l[1 + l2 – 2l – 1] = 0

     l[l2 – 2l] = 0

     l × l(l – 2) = 0

     l2(l – 2) = 0

   vr%  l = 0,
     l = 2
 12. lehdj.k x2(y – px) = p2y dk O;kid gy gS] 

tgk¡ p = dy

dx

  General solution of x2(y – px) = p2y where 

p = dy

dx  
is

  (A) y2 – c2 = 2cx3 (B) x2(y – cx) = c2y

  (C) xy2 = cx4 + c2 (D) y2 = cx2 + c2

 12. (D) fn;k gS] x2(y – px) = p2y

    y – px = p y

x

2

2

    y = px
p y

x
+

2

2
 

...(1)
   

y ls xq.kk djus ij]

    y2 = 
p

x
y

p

x
y+






 +









2

   ekuk  x2 = u, y2 = v
    2xdx = du, 2ydy = dv

    

dv

du  
= 2

2

y

x

dy

dx
×

   Þ  dv

du  
= y

x

dy

dx

     dv

du  
= y

x
p

    p = p
dv

du
=





    v = px2 + p2

    y2 = cx2 + c2

 13. ekuk (z, 0) ,d Øe fofue; lewg gS] ftlesa 
a, b Î z, a Œ b =det  a + b + 1 ls ifjHkkf"kr 
gSA ekuk a dk O;qRØe a' gS] rks a' dk eku gSµ

  Let (z, 0), where a Œ b =det  a + b + 1, a, 
b Î z is a commutative group. Let a' be 
inverse of a, then a' is equal to

  (A) – a + 1 (B) – a – 1
  (C) – a – 2 (D) – a + 2

 13. (C) fn;k gS]  a Œ b = a + b + 1
    a Œ e = a
    a Œ e = a + e + 1
     a + e + 1 = a
      e  = –1
  vr%  a Œ a' = –1
     a Œ a' = a + a' + 1
   \  a + a' + 1 = –1
     a' = – a – 2 
 14. ;fn lehdj.k x3 – 5x2 – 16x + 80 = 0 ds nks 

ewy 4 rFkk – 4 gSa] rks bl lehdj.k dk rhljk 
ewy gSµ

  If the two roots of the equation x3 – 5x2 – 
16x + 80 = 0 are 4 and – 4, then the third 
root of this equation is

  (A) 1 (B) 2
  (C) 6 (D) 5

 14. (D) fn;k gS] x3 – 5x2 – 16x + 80 = 0 ds 
ewy 4, – 4 gSaA

   ewyksa dk xq.kuQy = 4 × – 4 × a = –80

    a = −
−

80

16

    a = 5

 15. ,d v¼Zxksyk vius cjkcj v¼ZO;kl okys 
xksys ds Åij lkE;koLFkk ds fojke esa gS ;fn 
v¼Zxksys dk piVk ry xksys ij fojke esa gS] 
rks ;g lkE;koLFkk gSµ

  A hemisphere rests in equilibrium on a 
sphere of equal radius. If the flat surface 
of the hemisphere rests on the sphere, then 
this equilibrium is

  (A) LFkkbZ@Stable 

  (B) vLFkkbZ@Unstable

  (C) mnklhu@Neutral

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

 15. (A) LFkkbZ lkE;koLFkk gksxhA

 16. js[kk y = mx + 1 ijoy; y2 = 4x dh Li'kZ 
js[kk gS] ;fn

  The line y = mx + 1 is a tangent to the 
parabola y2 = 4x, if

  (A) m = 1 (B) m = 2

  (C) m = –1 (D) m = –2

 16. (C) fn;k gS] js[kk y = mx + 1
   rFkk ijoy; y2 = 4x

  
(1,0)

y x= 4
2

y mx
=

+ 1

   ge tkurs gSa] fd ;fn dksbZ ljy js[kk 

ijoy; dks Li'kZ djrh gS rc 1 = a

m  
    y2 = 4ax ls rqyuk djus ij
    4a = 4
    a = 1  

 y = mx + 1, 1 = 1

   vr% 1 = a

m  
Þ 1 = 1

m  
Þ m = 1

 17. 
2

0

∞ −∫ xe dx
 
dk eku gSµ

  
2

0

∞ −∫ xe dx
 
is equal to

  (A) 1
2

π
 

(B)
 2
π

  (C) 
2

π

 
(D) p

 17. (A) fn;k gS] 
2

0

∞ −∫ xe dx

   ekuk]  x2 = t x ® 0, t ® 0
     2xdx = dt x ® ¥, t ® ¥

   

e dt

t

t−∞

∫ 20
 
Þ 

1

2 0

e dt

t

t−∞

∫
 

   Þ 1

2

1

2

0
e t dtt− −∞

∫
 

   xkek Qyu dk iz;ksx djus ls Kkr gSA

     n  = e x dxx n− −∞

∫ 1

0

   vr% 
1

2

1

2
1

0
e t dtt−

−





∞

∫

   \ 
1

2

1

2
×

 
= 1

2
× π

 18. a f=T;k rFkk M æO;eku dh ,d oy; dk 
tM+Ro vk?kw.kZ dsUæ ls tkus okyh rFkk blds 
lery ij yEcor~ js[kk ds lkis{k gSµ

  The moment of inertia of a circular ring of 
radius a and mass M about an axis through 
the centre perpendicular its plane is
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  (A)
 

1

2
2Ma
 

(B) Ma2

  (C)
 

3

2
2Ma
 

(D) 
4

3
2Ma

 18. (C) IAB = oy; dk tM+Ro vk?kw.kZ dsUæ ls 
tkus okyh rFkk blds lery ij yEcor~ 
js[kk ds lkis{k 

   vr%  IAB = 1Z + Ma2

     = 1

2  
Ma2 + Ma2

    

IAB = 
3

2
2Ma

 19. vkO;wg A = 
5 4

1 2











 
ds vkbxsu eku gSµ

  The eigen values of the matrix A = 
5 4

1 2











 
are

  (A) 6, 0 (B) 3, 2
  (C) 6, 1 (D) 1, 2

 19. (C) fn;k gS] vkO;wg A = 
5 4

1 2











    A – lI = 
5 4

1 2

0

0









 −











λ
λ

 

     = 
5 4

1 2

−
−











λ
λ

    |A – lI| = (5 – l)(2 – l) – 4 
   vkbxsu eku ds fy;s |A – lI| = 0
   vr%  (5 – l)(2 – l) – 4 = 0
    10 – 7l + l2 – 4 = 0
    l2 – 7l + 6 = 0
    l2 – 6l – l + 6 = 0
    l(l – 6) – 1(l – 6) = 0
    (l – 1) (l – 6) = 0
    l = 1, 6 

 20. ;fn f x
x

x
( ) =

+
+

2

3  
vkSj y = f –1(x), rks 

dy

dx  
cjkgj gSµ

  If f x
x

x
( ) =

+
+

2

3  
and y = f –1(x), then dy

dx  
is equal to

  (A) 
2

3 2( )x +  
(B) 

1

1 2( )x −

  (C) x

x

−
−

2

3  
(D) 

1

1 2( )x +

 20. (B) fn;k gS] f(x) = x

x

+
+

2

3
, y = f –1(x)

   f –1(x) ds fy;s

    

x

x

+
+

2

3  
= y

   
Þ  x + 2 = xy + 3y

   Þ  x – xy = 3y – 2
   Þ  x(1 – y) = 3y – 2

    x = 
3 2

1

y

y

−
−

    f –1(x) = 3 2

1

x

x

−
−

   vr%  y = f x
x

x
− =

−
−

1 3 2

1
( )

    

dy

dx  
= 

( )

( )
( )

1 3

1 2
3 2

− ×
−

+ +
x

x
x

     = 
3 3 3 2

1 2

− + −
−

x x

x( )

    

dy

dx  
= 

1

1 2( )x −

 21. o`Ùk (x – 1)2 + (y – 3)2 = r2 vkSj x2 + y2 – 8x 
+ 2y + 8 = 0 nks fofHkUu fcUnqvksa ij izfrPNsnu 

djrs gSaA fuEufyf[kr esa dkSu lgh gSµ

  The circles (x – 1)2 + (y – 3)2 = r2 and 
x2 + y2 – 8x + 2y + 8 = 0 intersect at two 
distinct points. Which of the following is 
correct. 

 (A) r = 1 (B) 1 < r < 1
 (C) r = 2 (D) 2 < r < 8

 21. (D) fn;k gS] o`Ùk (x – 1)2 + (y – 3)2 = r2

   vkSj x2 + y2 – 8x + 2y + 8 = 0

C
1

C
2

   ;fn nks o`Ùk ,d nwljs dks 2 fofHkUu 

fcUnqvksa ij izfrPNsn djrs gSaA

   rc  C1C2 < r1 + r2 
   igys o`Ùk dk dsUæ (1, 3) rFkk f=T;k r 

gSA 

   nwljs o`Ùk ds fy;s 

    x2 + y2 – 8x + 2y + 8 = 0
   x2 + y2 + 2gx + 2fy + c = 0
     2g = –8, 2f = 2, c = 8
     g = –4, f = 1

     C2(4, –1), r = g f c2 2+ −

     r = 16 1 8+ −

     r = 3

   vr% C1C2 = ( ) ( )1 4 3 12 2− + +

                  =  9 16+  = 5
   \  5 < 3 + r 
     r > 2

 22. ;fn y = sin(log x), rks fuEufyf[kr esa dkSu 
lgh gS \

  If y = sin(logx), then which of the 
following is correct ?

  (A) d y

dx
xy

2

2
0+ =

  (B) d y

dx
y

2

2
0+ =

  (C) x
d y

dx
x

dy

dx
y2

2

2
0+ + =

  (D) x
d y

dx
x

dy

dx
y2

2

2
0− + =

 22. (C) fn;k gS] y = sin(logx)
   x ds lkis{k vodyu djus ij]

     

dy

dx  
= cos(logx) × 1

x

     
x

dy

dx  
= cos(logx)

   
iqu% x ds lkis{k vodyu djus ij]

   
x

d y

dx

dy

dx

2

2
+

 
= −sin log( )x

x

   
x

d y

dx
x

dy

dx
y2

2

2
+ = −

   
x

d y

dx
x

dy

dx
2

2

2
+

 
+ y = 0

 23. ;fn B ,d vkO;wg bl izdkj gS fd B2 = B 
vkSj A = I – B, rks fuEufyf[kr esa dkSu lgh 
ugha gS \

  If B is matrix such that B2 = B and A = 
I – B, then which of the following is not 
correct ? 

  (A) A2 = A (B) A2 = I
  (C) AB = 0 (D) BA = 0

 23. (B) fn;k gS]  B2 = B, A = I – B 
    A = I – B
   nksuksa rjQ oxZ djus ij]
   A2 = (I – B)2 =  I2 + B2 – B – B
         = I2 + B – 2B
   fn;k gS] B2 = B
   vr% A2 = I2 + B – B
   = (I – B) = A Þ A2 = A
   vr% A2 = I mÙkj lgh ugha gksxkA

 24. js[kk lewg y = k(x – 1), k Î R, dh yaddks.kh; 
leNsnh dk lehdj.k gSµ

  The orthogonal trajectories to the family 
of straight lines y = k(x – 1), k Î R, are 
given by

  (A) (x – 1)2 + y2 = c2

  (B) (x – 1)2 + (y – 1)2 = c2

  (C) ky + x – 1 = 0
  (D) x2 + y2 = c2
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 24. (A) fn;k gS] js[kk lewg y = k(x – 1), k ÎR

y = x

x

x  + y  = a2 2 2

le Nsnh lehdj.k

y

    y = k(x – 1) Þ k = y

x −1

    

dy

dx  
= k Þ dy

dx  
= 

y

x( )−1  

    

−dx

dy  
= y

x −1

    (x – 1)dx = – (ydy)
   nksuksa rjQ lekdyu djus ij]

    
( )x dx−∫ 1

 
=

 
−∫ ydy

    

x
x

y2 2

2 2
− +

 
= c

    
x2 – 2x + y2 = 2c

    (x – 1)2 + y2 = 2c + 1 Þ c2 
    (x – 1)2 + y2 = c2

 25. ;fn A = f(x) = 
cos sin

sin cos

x x

x x

0

0

0 0 1

−
















,

 

rks 

A–1

 

gSµ

  

If A = f(x) = 
cos sin

sin cos

x x

x x

0

0

0 0 1

−
















, then 

A–1

 

is
  (A) f(x) (B) –f(x)
  (C) f(–x) (D) –f(–x)

 25. (C) fn;k gS]  A = f(x) 

     

=
 

cos sin

sin cos

x x

x x

0

0

0 0 1

−
















      f(–x)  = 
cos( ) sin( )

sin( ) cos( )

− −
− − −
















x x

x x

0

0

0 0 1

    f(–x) = 
cos sin

sin cos

x x

x x

−
+
















0

0

0 0 1

          f(x) × f(–x)  = 
cos sin

sin cos

x x

x x

0

0

0 0 1

−
















×
−















cos sin

sin cos

x x

x x

0

0

0 0 1

    f(x) × f(–x) = 
1 0 0

0 1 0

0 0 1

















   Þ f(x) × f(–x) = I
   ge tkurs gSa ;fn AB = I
   \ A–1 = B
   vr%  A–1 = f(–x)

 26. A vkSj B ,d ikalk Qsadrs gSaA B }kjk Qsadh xbZ 
la[;k ls A }kjk Qsadh xbZ xbZ la[;k ds vfèkd 
gksus dh izkf;drk gSµ

  A and B throw a dice. The probability 
that A's throw is greater than B's throw 
in numbers is

  (A) 1

2
 (B) 5

6

  (C) 5

12
 (D) 7

12

 26. (C) A rFkk B }kjk Qsads x;s ik¡ls

   S = 

( , ),( , ).......( , )

( , ),( , ).......( , )

( , ),( , ),

1 1 1 2 1 6

2 1 2 2 2 6

3 1 3 2 (( , ).......( , )

( , ),( , ),( , ).......( , )

( , )......

3 3 3 6

4 1 4 2 4 3 4 6

5 1 .. ( , )

( , ),( , )....... ( , )

5 6

6 1 6 2 6 6































   EA }kjk vf/kd vad ikus ij]

   E = 
( , ),( , ),( , ),( , ),( , ),

( , ),( , ),( , ),( , ),( ,

2 1 3 1 3 2 4 1 4 2

4 3 5 1 5 2 5 3 5 4)),

( , ),( , ),( , ),( , ),( , )6 1 6 2 6 3 6 4 6 5

















   izkf;drk P = 
n

n

( )

( )

E

S  
= 15

36  
= 5

12

 27. oØ x2y2 = a2(x2 + y2) dh vuar Lif'kZ;k¡ gSaµ
  Asymptotes of the curve x2y2 = a2(x2 + 

y2) are
  (A) x = 0, y = 0
  (B) x = ± a, y = 0
  (C) x = 0, y = ± a
  (D) x = ± a, y = ± a

 27. (D) fn;k gS]  x2y2 = a2(x2 + y2)
   vuar Lif'kZ;ksa ds fy;s
      x2y2 – a2x2 = a2y2

      x2(y2 – a2) = a2y2
      y2 – a2 = 0
      y = ±a
   iqu%  x2y2 – a2y2 = a2x2
      y2(x2 – a2) = a2x2
      x2 – a2 = 0
      x = ±a
   leh-  x = ±a
      y = ±a

 28. lkekU; jTtqoØ dk dkrhZ; (dkVs Zf'k;u) 
lehdj.k gSµ

  The Cartesian equation of the common 
catenary is

  (A) y2 = c2 + x2

  (B) y c
x

c
= 






cosh

  (C) y = c secx
  (D) y = c tanhx

 28. (B) lkekU; jTtqoØ dk dkrhZ; leh-

   = y c
x

c
= 






cosh

 
gksrk gSA

 29. 1, 2, 3, 4, 5 ls ik¡p vadksa dh la[;k fcuk nksckjk 
vk;s bl izdkj cukbZ tkrh gS fd cuh la[;k 4 
ls foHkkftr gks] bl izdkj ls la[;k cuus dh 
izkf;drk gSµ

  A five digit number is formed by the 
digits 1, 2, 3, 4, 5 without repetition, the 
probability that the number formed is 
divisible by 4, is

  (A) 1

4  
(B)

 

2

5

  (C) 3

5  
(D)

 

1

5

 29. (D) 1, 2, 3, 4, 5 ls cuus okyh dqy la[;k

5 4 3 2 1
   = 5 × 4 × 3 × 2 × 1 = 120
   1, 2, 3, 4, 5 ls cuus okyh la[;k,sa tksfd 

4 ls foHkkftr gSa

3 2 1 1 2
   = 3 × 2 × 1 × 1 × 1

2 4
   = 3 × 2 × 1 × 1 × 1 

3 2
   = 3 × 2 × 1 × 1 × 1

5 2
   = 3 × 2 × 1 × 1 × 1 
   = 4 × 6 = 24

   izkf;drk = 24

120

1

5
=

 30. ;fn sin(q + if) = tana + iseca rks cos2q 
cosh2f dk eku cjkcj gSµ

  If sin(q + if) = tana + iseca, then cos2q 
cosh2f is equal to

  (A) 3 (B) 2

  (C) 6 (D) 4

 30. (A) fn;k gS] ;fn sin(q + if) = tana + iseca
   sinqcoshf + icosqsinhf = tana + 

iseca
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   okLrfod rFkk dkYifud Hkkx dh rqyuk 
djus ij

     sinqcoshf = tana
     cosqsinhf = seca
    sec2a – tan2a = 1
   cos2qsinh2f – sin2qcosh2f = 1

   

cos cosh cos2 1

2

2 1

2

1 2

2

θ φ θ+







−





 −

−







 

×
+








1 2

2

cosh φ

   ge tkurs gSa]  cos2q = 2cos2q – 1 

     cos2q = 1 2

2

2− sin θ

   = –2 + 2cos2qcosh2f = 4
     cos2qcosh2f = 3

 31. ;fn f(x) = ax + b vkSj f(f(f(x))) = 8x + 21 
vkSj ;fn a, b okLrfod la[;k,¡ gksa] rks a + b 
cjkcj gSµ

  If f(x) f(x) = ax + b and f(f(f(x))) = 8x + 
21 and if a, b are real numbers, then a + 
b is equal to 

  (A) 2 (B) 3
  (C) 5 (D) 7

 31. (C) fn;k gS]  f(x) = ax + b
   vkSj  f(f(f(x))) = 8x + 21
   rc  a + b = ?
     f(f(x)) = a(ax + b) + b
      = a2x + ab + b
     f(f(f(x))) = a(a2x + ab + b) + b
      = a3x + a2b + ab + b
   fn;k gS]
      f(f(f(x))) = 8x + 21
   a3x + a2b + ab + b  = 8x + 21 
   rqyuk djus ij]
     a3 = 8 
   rFkk   a2b + ab + b  = 21
     a = 2
       4b + 2b + b = 21
     7b = 21
     b = 3
   vr% a + b = 2 + 3 = 5 

 32. ;fn lfn'k 

  F
� � � �= + + − + −( ) ( ) ( )x y i y z j x az k3 2

  ifjukydh; gS] rks a dk eku gSµ 
  If the vector

  F
� � � �= + + − + −( ) ( ) ( )x y i y z j x az k3 2

  is solenoidal, then a is equal to
  (A) 1 (B) –1
  (C) 2 (D) –2

 32. (C) fn;k gS]

   F
� � � �= + + − + −( ) ( ) ( )x y i y z j x az k3 2  
ifjukydh; gSA

   rc  ∇.F
�

 = 0

   vr% i
d

dx
j

d

dy
k

d

d
� � �+ +










2
.

   
( ) ( ) ( )x y i y z j x az k+ + − + −



3 2� � �

   = 0

   

d

dx
x y

d

dy
y z

d

dz
x az( ) ( ) ( )+ + − + −3 2

   = 0
   1 + 1 – a = 0
   a = 2

 33. xksys x2 + y2 + z2 + x + y + z = 4 dh f=T;k 
gSµ

  The radius of sphere x2 + y2 + z2 + x + y 
+ z = 4 is

  (A) 3 (B) 4

  (C) 19

4  
(D) 19

2

 33. (D) fn;k gS] xksys dh leh- x2 + y2 + z2 + x 
+ y + 2 = 4

   leh- dh rqyuk x2 + y2 + z2 + 2ux + 
2vy + 2wz + d = 0 esa djus ij]

   2u = 1, u = 1

2  
2v = 1, v = 1

2

   2w = 1, w = 1

2
, d = –4

   f=T;k = u v w d2 2 2+ + −  

   = 1

4

1

4

1

4
4+ + +

 
= 3

4
4+

   = 19

2

 34. ewy fcUnq ls tkus okys rFkk funsZ'kkad v{kksa 
ij 1, 3, 5 ds vUr%[k.M dkVus okys xksys dk 
lehdj.k gSµ

  The equation of the sphere passing 
through the origin and making intercepts 
1, 3, 5 with the three coordinate axes is

  (A) x2 + y2 + z2 + x + 3y + 5z = 0
  (B) x2 + y2 + z2 – x + 3y – 5z = 0
  (C) x2 + y2 + z2 + x – 3y + 5z = 0
  (D) x2 + y2 + z2 – x – 3y – 5z = 0

 34. (D) y(0, 3, 0)

(0, 0, 0)

x

z

(1, 0, 0)

(0, 0, 5)

Sphere (xksyk)

   ge tkurs gSa]

   xksys dk O;kid leh- x2 + y2 + z2 + 
2ux + 2vy + 2wz + d = 0 ...(1)

   xksyk (0, 0, 0), (1, 0, 0), (0, 3, 0), (0, 
0, 5) ls gksdj tkrk gSA

   vr%  d = 0 ...(1)
    1 + 2u = 0 ...(2)

   Þ  u = −1

2

    9 + 2v × 3 = 0
    2v + 3 = 0 ...(3)

    v = −3

2

    25 + 2w × 5 = 0

    w = −5

2

   leh- 1 esa x2 + y2 + z2 + 2 × 2
1

2
x
−






 x + 

2×
−








3

2  
× y + 2 ×

−







5

2  
z + 0 = 0

   
Þ x2 + y2 + z2 – x – 3y – 5z = 0 

 35. ;fn ,d 3 × 3 vkO;wg A ds izR;sd vo;o dks 
3 ls xq.kk fd;k x;k gS] rks xbZ cuh vkO;wg dh 
lkjf.kd gSµ

  If each element of a 3 × 3 matrix A is 
multiplied by 3, then the determinant of 
the newly formed matrix is

  (A) 3 |A| (B) 9 |A|
  (C) (|A|)3 (D) 27 |A|

 35. (D) fn;k gS] [A]3 × 3
    A = |A|
    3A = 33|A|
     = 27|A|

 36. vkaf'kd vody lehdj.k 
∂
∂ ∂

= +
2z

x y
x y

 
dk O;kid gy gS z =

  The general solution of the partial 

differential equation 
∂
∂ ∂

= +
2z

x y
x y

 
is 

of the form z = 

  
(A)

 

1

2
xy x y x y( ) ( ) ( )− + +F G

  (B) 1

2
xy x y x y( ) ( ) ( )+ + +F G

  (C) 1

2
xy x y x y( ) ( ) ( )− + F G

 

  (D) 1

2
xy x y x y( ) ( ) ( )+ + F G

 36. (D) fn;k gS] 
∂
∂ ∂

= +
2z

x y
x y

 
   y ds lkis{k lekdyu djus ij]
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∂
∂
z

x  
= xy

y
y+ +

2

2
G( )

   iqu% x ds lkis{k lekdyu djus ij]

    z = x

z
y

y
x y x

2 2

2
+ + +G F( ) ( )

        
= 1

2
xy x y y x( ) ( ) ( )+ + G F

 37. eku yhft, G, ,d dksfV 6 dk pØh; lewg gSA 
rks g Î G ds vo;oksa dh la[;k] ftlls fd G 
= <g> gS] gSµ

  Let G be a cyclic group of order 6. Then, 
the number of elements g Î G, such that 
G = <g> is

  (A) 2 (B) 3
  (C) 4 (D) 5
 37. (A) G = <g> generator group
   G ds vo;oksa dh la[;k 2 gSA

 38. eku yhft, 'a' ,d lewg dk vo;o gS vkSj 
O(a) = 30, O(a18) cjkcj gSµ

  Let 'a' be an element of a group and O(a) 
= 30, O(a18) is equal to

  (A) 2 (B) 5
  (C) 6 (D) 10
 38. (B) fn;k gS] O(a) = 30
       O(a18) = ?
    O(a) = 30 Þ a30 = e
   a18 × a18 ..... 5 ckj = a90 = e
   \  O(a18) = 5

 39. ;fn lfn'k xi j k� � �− +3 7  rFkk i y j zk� � �− −

lajs[kh gSa] rks 
xy

z

2

 
dk eku gSµ

  If the vectors xi j k� � �− +3 7  and i y j zk� � �− −

are colinear, then the value of xy

z

2

 
is 

equal to

  (A) 9

7

 
 (B) 6

7

  (C) −6

7

  (D) mi;qZDr esa ls dksbZ ugha@none of the  
 above

 39. (D) fn;k gS] lfn'k xi j k� � �− +3 7  rFkk 

i y j zk� � �− −  laikrh gSA

   rc i j k� � �, ,  ds xq.kkad lekuqikrh gksaxsA

   xi j k� � �− +3 7 , i yi zk� � �− −

     

x

1  
= 
−
−

=
−

3 7

y z

     xy = 3, y

z
=
−3

7

   Þ  xy

z

2

 
= −9

7

 40. ;fn lfEeJ la[;k;sa a1, a2, a3,.... xq.kksÙkj 
Js.kh esa gSa rFkk lkoZuqikr r bl izdkj gS fd 

a ak
k

n

k
k

n

2 1
1

2 2
1

−
=

+
=

∑ ∑=
 
¹ 0, rks r ds lEHko ekuksa 

dh la[;k gSµ
  If complex numbers a1, a2, a3,.... are in 

G.P. having common ratio r such that 

a ak
k

n

k
k

n

2 1
1

2 2
1

−
=

+
=

∑ ∑=
 
¹ 0, then number of 

possible values of r is
  (A) 1 (B) 2
  (C) 3 (D) 4 

 40. (C) fn;k gS] a ak
k

n

k
k

n

2 1
1

2 2
1

−
=

+
=

∑ ∑=

a1 + a3 + a5 + a7 ..... = a4 + a6 + 
a8 + .....
Þ a + ar2 + ar4 + ..... = ar3 + ar5 + 
ar7 + ..... a(1 + r2 + r4 + .....) ar3(1 
+ r2 + r4 + .....)    
r3 = 1

   vr% r ds laHkkfor eku 3 gksaxsA

 41. sin2(x + iy) dk okLrfod Hkkx gSµ
  Real part of sin2(x + iy) is

  (A) 1

2
1 2 2[ cos cosh ]+ x y

 

  (B) 1

2
1 2 2[ cos cosh ]− x y

 (C) 1

2
1 2 2[ sin sinh ]+ x y

 

 (D) 
1

2
1 2 2[ cos cosh ]− x y

 41. (B) fn;k gS] sin2(x + iy) Þ [sin(x + iy)]2
   Þ (sinxcoshy + isinhycoshx)2
   Þ sin2xcosh2y – sinh2ycos2x + 

i.2sinx coshy sinhy cosx 
   okLrfod Hkkx = sin2xcosh2y – 

sinh2ycos2x 

   gy djus ij] 
1

2
1 2 2[ cos cosh ]− x y

 42. vfrijoy; ds Qksdl ds chp dh nwjh 16 gS 

rFkk bldh mRdsUærk 2  gSA vfrijoy; dk 
lehdj.k gSµ

  The distance between the foci of a 
hyperbola is 16 and its eccentricity is 

2  the equation of hyperbola is

  (A) x2 – y2 = 32 (B) 2x2 – y2 = 16
  (C) x2 – 2y2 = 32 (D) x2 – y2 = 8

 42. (A) fn;k gS]  2ae = 16
     e = 2

   vr%  2 2a×  = 16

     a = 
8

2

     a2 = 64

2
32=

   ge tkurs gS]

(0,0)(– , 0)ae ( ,0)ae(ae, 0)

     e = 1
2

2
+

b

a

     e2 = 1
2

2
+

b

a

   Þ  2 = 1
32

2

+
b

     b2 = 32
   vr% vfrijoy; dk leh- 

     

x

a

y

b

2

2

2

2
−

 
= 1

   
Þ  x y2 2

32 32
−

 
= 1

   Þ  x2 – y2 = 32

 43. 52 + 62 + 72 + .... + 202 dk eku gSµ
  The value of 52 + 62 + 72 + .... + 202 is
 (A) 2040 (B) 2540
 (C) 2840 (D) 3840

 43. (C) fn;k gS] 52 + 62 + 72 + .... 202

   ge tkurs gSa] 12 + 22 + 32 + –

   n2 = n n n( )( )+ +1 2 1

6

   vr% 12 + 22 + 32 + 42 + 52 + 62 + 
202 – (12 + 22 + 32 + 42)

    
\ 20 20 1 20 2 1

6
1 4 9 16

( )( )
( )

+ × +
− + + +

   

20 21 41

6
30

× ×
−

   10 × 7 × 41 – 30 = 2840

 44. ;fn V ,d n-foeh; lfn'k lef"V gS rFkk V 
ij T ,d jSf[kd :ikUrj.k bl izdkj gS fd T 
dh dksfV rFkk 'kwU;rk cjkcj gS] rks  

  If V is a n-dimensional vector space and 
T is a linear transformation on V such that 
rank and nullity of T are identical then

  (A) n le gS@n is even
  (B) n fo"ke gS@n is odd
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  (C) dHkh le rks dHkh fo"ke@some times  
 even some times odd

  (D) mi;ZDr esa ls dksbZ ugha@none of the  
 above

 44. (A) fn;k gS] n = dim[R(T)] + dim[W(T)]
            n = x + x
            n = 2x
    n ,d le gSA 

 45. Qyu f(x) = 1
0

2

−
≠

cos
,

x

x
x

 
dks x = 0 ij 

lrr~ cuk;k tk ldrk gS ;fn f(0) dks ifjHkkf"kr 
djsa] f(0) = 

  The function f(x) = 1
0

2

−
≠

cos
,

x

x
x

 
can 

be made continuous at x = 0 by defining 
f(0) to be equal to

  (A) 1 (B) 1

2

  (C) 0 (D) 2

 45. (B) fn;k gS]  f(x) = 1
2

− cos x

x

   lrr gksus ds fy;s
     f(0) = lim

x→ +0

     f(x) = lim ( )
x

f x
→ −0

     
lim ( )
x

f x
→0  

= lim
cos

x

x

x→

−
0 2

1

   L-hospital ds fu;e ls]

   
lim

sin
x

x

x→0 2  
Þ 

1

2 0
lim

sin
x

x

x→
 
=

 

1

2  

 46. ;fn f(a – x) = f(x), rks 
0

( )∫
a

x f x dx

 
dk eku 

gSµ

  If f(a – x) = f(x) then 
0

( )∫
a

x f x dx

 
is equal 

to

  (A) 
0

( )
2 ∫

aa
f x dx

 
(B)

 0

( )∫
a

a f x dx

  (C) 0
 

(D) 
0

2 ( )∫
a

f x dx

 46. (A) fn;k gS] ;fn f(a – x) = f(x)

   rc 
0

( )
a
x f x dx∫

     I = 0
( )

a
x f x dx∫  ...(1)

     I = ( ) ( )a x f a x dx
a

− −∫0
     I = ( ) ( )a x f x dx

a
−∫0  

fn;k gS

     I = af x dx xf x dx
aa

( ) ( )− ∫∫ 00

     I = af x dx
a

( ) −∫ I
0  

[leh- 1 esa]

     2I = 
0
( )∫

a
a f x dx

     I = 
0
( )

2 ∫
aa

f x dx

 47. ;fn f(x) = ae be

a b

bx ax+
+

,
 
rks f "(0) cjkcj gSA

  If f(x) = ae be

a b

bx ax+
+

, then f "(0) equals

  (A) 0 (B) ab
  (C) a + b (D) ab(a + b)

 47. (B) fn;k gS] f(x) = ae be

a b

bx ax+
+

     f '(x) = abe abe

a b

bx ax+
+

   x ds lkis{k vodyu djus ij

     f "(x) = ab e a be

a b

bx ax2 2+
+

   iqu% x ds lkis{k vodyu djus ij

     f "(0) = ab e a be

a b

2 0 2 0+
+

      = ab a b

a b

2 2+
+

      = ab a b

a b

( )+
+

      = ab

 48. ;fn A
��

 vkSj B
��

 lfn'k bl izdkj gSa fd A
��

 

= B
��

 
= 5 vkSj A B

�� �� � �× = −4 3i k,  rks
 

A B
�� ��

.
 

cjkcj gSA

  If A
��

 and B
��

 are vectors such that A
��

 = 

B
��

 
= 5 and A B

�� �� � �× = −4 3i k,  then A B
�� ��

.  

is equal to

  (A) 5 6  (B) 5 2

  (C) 10 2  (D) 10 6

 48. (D) A
��

 
= B
��

 
fn;k gSA

    
A B
�� ��
×

 
= A B
�� ��

sinq

    
A B
�� ��
×

 
= 25sinq

     ( ) ( )4 32 2+   
= 25sinq

   oxZ djus ij]
    25 = (25)2sin2q ...(1)

    
A B
�� ��

.
 
= A B
�� ��

cosq

    
A B
�� ��

.
 
= 25cosq

    
A B
�� ��

.
2

 
= (25)2cos2q ...(2)

   
leh- 1 o 2 ls]

    
25

2
+ A B
�� ��

.
 
= (25)2[sin2q + cos2q] 

    A B
�� ��

.
2

 
= 625 – 25 = 600

    A B
�� ��

.
 
= 10 6

 49. ;fn js[kk ax + by + c = 0 ijoy; y2 = x dks 
Li'kZ djrh gS] rks fuEufyf[kr esa dkSu lgh gS\

  If the line ax + by + c = 0 touches 
the parabola y2 = x, then which of the 
following is correct?

  (A) abc = 1 (B) b2 = 4ac

  (C) a2 = 4bc (D) c2 = 4ab

 49. (B) js[kk ax + by + c = 0

   

y x=
2

( , 0)a

   ;fn js[kk ijoy; dks Li'kZ djrh gSA

   y2 = x dh rqyuk y2 = 4ax rc c = a

m  
ls djus ij

     4a = 1

     a = 1

4

     y = − −
a

b
x

c

b

     y = mx + c

   Þ  c = −c

b
, m = − a

b

     

−c

b  
= 
1

4
−





b

a

     b2 = 4ac

 50. vkaf'kd vody lehdj.k x
u

x
y

u

y

∂
∂

+
∂
∂  

= 0 

dk gy dk :i gS u =

  The solution of PDE x
u

x
y

u

y

∂
∂

+
∂
∂  

= 0 is 

of the form u =

  (A) f(x + y) (B) f(x – y)

  (C) f
y

x







 

(D) f(xy)

 50. (C) fn;k gS] x
u

x
y

u

y

∂
∂

+
∂
∂  

= 0

   Euler's theorem ds iz;ksx ls]
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x

u

x
y

u

y

∂
∂

+
∂
∂  

= hu
   

rqyuk djus ij] h = 0
    degree = 0

   vr%  u = f
y

x








 51. G ,d lewg gS ftldk Øe 30 gS rFkk A, B 
Øe'k% Øe 2 rFkk 5 ds ukeZy milewg gSa] rks 

O
G

AB







 
gSA

  Let G be a group of order 30 and let A, 
B be normal subgroups of orders 2 and 5 

respectively. Then O
G

AB








 
is

  (A) 2 (B) 3
  (C) 5 (D) 10

 51. (B)   O(G) = 30
    O(A) = 2
    O(B) = 5

    
O

G

AB








 
= 

O G

O AB

( )

( )  

     
= 

30

O A OB( )( )

     = 30

2 5×  
= 3

 52. ;fn a vkSj b lehdj.k x2 + x + 1 = 0 ds ewy 
gS] rks lehdj.k ftlds ewy a7 ,oa b4 gks] gS

  If a and b are roots of the equation x2 + 
x + 1 = 0, then the equation whose roots 
are a7 and b4 is

  (A) x2 – x – 1 = 0 (B) x2 – x + 1 = 0 
 (C) x2 + x – 1 = 0 (D) x2 + x + 1 = 0

 52. (D) fn;k gS] leh- x2 + x + 1 = 0 ds ewy a, 
b gSaA

   vr%  a + b = –1, ab = 1
   leh- ftlds ewy a7, b4 gks
   x2 – (a7 + b4)x + a7b4 = 0 ...(1)
    (a – b)2 = (a + b)2 – 4ab
     = 1 – 4 = –3
    a – b = ± 3

   vr% ewy dkYifud gksaxsA
   \  a = w, b = w2

   [1 + w + w2 = 0, w3 = 1]
   leh- 1 esa]
    x2 – [w7 + (w2)4]x + w7(w2)4 = 0
    x2 – (w7 + w8)x + w7w8 = 0
     x2 – [(w3)2w + (w3)2 w2]x+(w3)5 = 0
    x2 – (w + w2)x + 1 = 0
    x2 – (–1)x + 1 = 0
    x2 + x + 1 = 0

 53. Js.kh 

  

1

2

1 2

3

1 2 3

4

1 2 3 4

5
+

+
+

+ +
+

+ + +
+ ....

dk ;ksx gSA
  Sum of the series

  

1

2

1 2

3

1 2 3

4

1 2 3 4

5
+

+
+

+ +
+

+ + +
+ ....

 
is equal to

  (A) 2e (B) e

  (C) e – 1 (D) e

2

 53. (D) fn;k gS]

  

1

2

1 2

3

1 2 3

4

1 2 3 4

5
+

+
+

+ +
+

+ + +
+ ....

    Tn = 
∑
+
n

n 1  
= 

n n

n

( )+
+
1

2 1

     = 
n n

n n

( )

( )

+
+

1

2 1  
=

 

1

2 1n −

    Sn = T1 + T2 + T3 + ........ Tn

     = 
1

2

1

0

1

1

1

2

1

3! ! ! !
.......+ + + +





    Sn = 1

2
e

 54. �F.∫∫
�

s

nds
 
dk eku] tgk¡ F

� � � �= − +4 2xzi y j yzk  

rFkk S ,d ?ku dh lrg gS rks x = 0, x = 1, 
y = 0, y = 1, z = 0, z = 1 ds ifjc¼ gS] gS

  Value of �F.∫∫
�

s

nds , where F
� � � �= − +4 2xzi y j yzk

 
F
� � � �= − +4 2xzi y j yzk  and S is the surface of the cube 

bounded by x = 0, y = 1, z = 0, z = 1 is

  (A) 1 (B) 3

2

  (C) 3 (D) 3

2

 54. (B) fn;k gS] F
� � � �= − +4 2xzi y j yzk

   rc �F.∫∫
�

s

nds
 
dk eku

 
divergence theorem ds iz;ksx ls]

    

�F.∫∫
�

s

nds
 
= v dv

v

.F
�( )∫∫∫

  
∇( ).F
�

 
= i

x
j

y
k

z
� � �∂
∂

+
∂
∂

+
∂
∂











4 2xzi y j yzk� � �− +( )

  

∂
∂

+
∂
∂

− +
∂
∂x

xz
y

y
z

yz4 2( )

       = 4z – 2y + y

  vr% ( )4z y dv
v

−∫∫∫

  Þ ( )4
0

1

0

1

0

1
z y dx dy dz−∫∫∫

   
= 

4

2

2

0

1

0

1

0

1 z
zy dx dy−









∫∫

   
= ( )2 1

0

1

0

1
× −∫∫ y dx dy

 

   
= ( )2

0

1

0

1
−∫∫ y dx dy

   
= 2

2

2

0

1

0

1
y

y
dx−









∫

   
= 2

1

20

1
−






∫ dx

   
= 

1

0

3

2∫ dx

   
= 3

2 0
1[ ]x  = 3

2

 55. ;fn vkO;wg 
k 1 2

1 1 2

1 1 4

− −















 

dh 'kwU;rk 1 gS] 

rks k dk eku gS

  If the nullity of the matrix 
k 1 2

1 1 2

1 1 4

− −
















  is 1, then the value of k is
  (A) 0 (B) 1
  (C) 2 (D) –1

 55. (D) fn;k gS] vkO;wg 
k 1 2

1 1 2

1 1 4

− −
















 

dh 

'kwU;rk 1 gSA
    vkO;wg dh foek = Rank + nullity
    3 = Rank + 1
    Rank = 2
   Rank 2 ds 'determinant = 0
   k(±4 + 2) –1(4 + 2) + 2(1 + 1) = 0
    –2k – 6 + 4 = 0
    –2k – 2 = 0
    –2k = 2
    k = –1

 56. /kukRed iw.kk±d n dk U;wure eku] ftlds fy;s 
(1 + i)n = (1 – i)n, gks] gS

  The smallest value of positive integer n, 
for which (1 + i)n = (1 – i)n, is

  (A) 2 (B) 4
 (C) 6 (D) 8

 56. (B) fn;k gS]  (1 + i)n = (1 – i)n

    

( )

( )

1

1

+
−

i

i

n

n

 
= 1
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1

1

+
−









i

i

n

 
= 1

   
Þ ( ) ( )

( ) ( )

1 1

1 1

+ × +
− × +











i i

i i

n

 
= 1

    
( )1

2

2+









i
n

 
= 1

    
1 2

2

2+ +









i i
n

 
= 1

    
(i)n = 1

   n dk U;wure eku 4 gksxkA

 57. dkfMZ;k;M r = a(1 + cosq) ds vUnj ds ml 

Hkkx dk {ks=Qy tks o`Ùk r = a ds ckgj gS] gSa

  The area inside the cardioid r = a(1 + 
cosq) and outside the circle r = a is

  (A) a2(p + 2)

  (B) a2

4
2

π
+








 (C) a2 (p – 2)
 (D) blesa ls dksbZ ugha@none of these

 57. (B) fn;k gS]  r = a(1 + cosq)
    r = a

    A = rdrd
r

r
θ

θ

θ

1

2

1

2

∫∫

    A = rdrd
r

a
θ

θ

π

π

1

1

2

2
( cos )+

− ∫∫
a(1+cos q)

a

   

r
d

a

a2

2

2

1

2









−

+

∫ π

π θ

θ
( cos )

   =
1

2
12 2 2

2

2 [ ( cos ) ]a a d+ −−∫ θ θπ

π

   =
a

d
2

2

2

2

2
1 2 1(cos cos )θ θ θπ

π

+ + −−∫

   =
a

d
2

2

2

2

2
2(cos cos )θ θ θπ

π

+−∫

   =
a

d
2

2

2

2

1 2

2
2

+
+






−∫

cos
cos

θ
θ θπ

π

   =
a2

2

2

2 2

2

4
2

θ θ
θ

π

π

+ +



 −

sin
sin

   =
a2

2
2 2

2
2

4
2

2

2 2

2
2

4
2

2

π
π

π

π
π

π

×
+

×

+

+
×

+ +






















sin
sin

sin
sin 

    
=

 

a2

2 2
4

π
+





    
A =

 
a2

4
2

π
+








 58. eku yhft, a�  vkSj b�  bdkbZ lfn'k gS vkSj 

buds chp dk dks.k q gSA cos
q
2  

dk eku 

fuEufyf[kr esa dkSu-lk gksxk \

  Let a�  and b�  be two unit vectors and q 
be the angle between them.Which of the 

following will be value of cos
q
2  

?

  (A) 
a b� �+

4  
(B)

 

a b� �−

4

 (C) 
a b� �+

2  
(D)

 

a b� �−

2

 58. (C) fn;k gS]  a
�

 = 
b
�

 = 1

    
a b� �+

2

 
= a b� �+( )2

   = a b a b� � � �2 2
2+ + cosθ

    
a b
� �
+

2

 
= 2 + 2cosq

    
a b
� �
+

2

 
= 2 1 2

2
12+ −






cos

θ

    
a b
� �
+

2

 
= 4

2
2cos
q

    

cosq
2  

= 
a b
� �
+

2

 59. ;fn A vkSj B nks leqPp; bl izdkj gSa fd 
n(A) = 4, n(B) = 3, rks n(A Ç B) dk egÙke 
eku gSµ

  If A and B are two sets such that n(A) = 4, 
n(B) = 3, then the maximum value of 
n(A Ç B) is

  (A) 0  (B) 1
  (C) 4 (D) 3

 59. (D) fn;k gS] n(A)  = 4, n(B) = 3
    n(A Ç B) = ?
   ge tkurs gSa]
   n(A È B) = n(A) + n(B) – n(A Ç B)
  rFkk n(A Ç B) = n(A) + n(B) – n(A È B)

     = 4 + 3 – n(A È B)
     = 7 – n(A È B)
    n(A Ç B)max = 7 – n(A È B)min

   ijUrq n(A È B)min = 4
   n(A Ç B)max = 7 – 4 = 3

 60. y = ae–bx (a, b izkpy gS) dk vody lehdj.k 

gSµ

  The differential equation of y = ae–bx (a 
and b are parameters) is

  (A) y
dy

dx

d y

dx
=










2

2

2

  (B) y
d y

dx

dy

dx

2

2

2

= 







  (C) y
dy

dx

d y

dx






 =

2 2

2

  (D) y
d y

dx

dy

dx

2

2

2








 =

 60. (B) fn;k gS]  y = ae–bx      ...(1)
   x ds lkis{k vodyu djus ij]

    

dy

dx  
= ae–bx × (–b) ...(2)

    

dy

dx  
= –b(ae–bx)

   
Þ  dy

dx  
= –by

   
iqu% x ds lkis{k vodyu djus ij]

    

d y

dx

2

2
 
= −b

dy

dx

   leh- 1 dks 2 ls Hkkx nsus ij]

    
y

dy
dx

 = 
1

−b
 Þ b = 

−dy
dx
y

   vr%  
d y

dx

2

2  = 

dy
dx

y
 × 

dy

dx

   Þ  y
d y

dx

2

2

 
= 

dy

dx








2

 61. 
1 4 7

2 5 8

3 6 9

4 4 7

5 5 8

7 6 9

+

 

dk eku

  The sum of 
1 4 7

2 5 8

3 6 9

4 4 7

5 5 8

7 6 9

+

 

will be

  (A) 'kwU; gksxk@ Zero

  (B) 
5 8 14

7 10 16

10 12 18
 

gksxk



isij  |   11

  (C) 
5 4 7

7 5 8

10 6 9
 

gksxk

  (D) 
1 8 14

2 10 16

3 12 18  

gksxk

 61. (C) fn;k gS] 
1 4 7

2 5 8

3 6 9

4 4 7

5 5 8

7 6 9

+

   

1 4 4 7

2 5 5 8

3 7 6 9

+
+
+

 

= 
5 4 7

7 5 8

10 6 9

 62. (1 – 2x + 3x2 – 4x3 + ......)–n ds foLrkj esa 

xn dk xq.kkad gSµ
  The coefficient of xn in the expansion of 

(1 – 2x + 3x2 – 4x3 + .....)–n

  (A) (–1)n+1n 

  (B) 
2

2

n

n( )

  (C) 
2

1 1

n

n n+ −

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

 62. (B) fn;k gS] (1 – 2x + 3x2 – 4x3 + ......)–n

   rc xn dk xq.kkad gksxk
   fn;k gS] 1 – 2x + 3x2 – 4x3 + .....
        = (1 + x)–2

   vr%       [(1 + x)–2]n = (1 + x)2n

     x4 dk xq.kkad Tr+1 = nCr(x)n–rar
      = 2nCn(x)n(1)r

     xn dk xq.kkad = 2nCn = 
2

2

n

n( )

 63. 
x

x

3

2

9

4

2
−











 
ds izlkj esa var ls pkSFkk in gSµ

  
In the expansion of 

x

x

3

2

9

4

2
−











 
the 4th 

term from the end is

  (A) 48
3x  

(B)
 

84
3x

  (C) 64
3x  

(D)
 

72
3x

 63. (B) fn;k gS] 
x

x

3

2

9

4

2
−











   izlkj esa var ls pkSFks in ds fy;s var ls 
pkSFkk in = (n – r + 1)th in izkjEHk ls

      = (9 – 3 + 1)th = 7th

     T7 = Tr+1 = nCr(x)n–r(a)r

     T6+1 = 9
6

3 9 6 6

4

2
C x

x








−







−

     T7 = 84
3x

 64. ,d xksyk ,d lery ij 20 lseh- izfr lsd.M 

ds osx ls m/okZ/kj Vdjkdj 4 lseh- izfr lsd.M 

ds osx ls okil Åij tkrk gS] rks izR;ku;u 

xq.kkad e dk eku gSµ

  A sphere after collision with a plane 
vertically downwards with velocity 20 
cm per second returns upwards with 
velocity 4 cm/second, then the value of 
the coefficient of restitution e is

  (A) 1

2  
(B)

 

1

3

  (C) 1

4  
(D)

 

1

5

 64. (D) 
20 lseh-@ls-

4 lseh-@ls-

lery

     v = 20 lseh@lsd.M

     ev = 4 lseh@lsd.M

     

ev

v  
=

 

4

20

   Þ e = 
1

5  

 65. fuEufyf[kr dFkuksa ij fopkj dhft,µ

  Consider the following statements

  I. d

dx
hx hx hxsec sec tan=

  II. 
d

dx
x

x
sinh− =

+
1

2

1

1

  fuEufyf[kr esa dkSu-lk@ls lR; gS \ 
  Which of the following is/are true ?
  (A) dsoy I@Only I

  (B) dsoy II@Only II
 (C) I vkSj II nksuksa@I and II both
 (D) u rks I u gh II@neither I nor II

 65. (B) ge tkurs gSa]

    

d

dx
hxsec

 
= –sechx tanx

    d

dx
xsinh−1  = 

1

12x +

 66. ljy js[kk,¡ 3x – 4y + 4 = 0 vkSj 6x – 8y + 
13 = 0 ,d gh o`Ùk dh nks Lif'kZ;k¡ gSaA o`Ùk dh 

f=T;k gSA
  The straight lines 3x – 4y + 4 = 0 and 

6x – 8y + 13 = 0 are tangents to the same 
circle. The radius of the circle is

 (A) 1

2  
(B) 1

4

 (C) 3

2  
(D) 2

 66. (B) fn;k gS] ljy js[kk,¡ 3x – 4y + 4 = 0
   rFkk  6x – 8y + 13 = 0

   Þ  3 4
13

2
x y− +

 
= 0

   
o`Ùk dh 2 Li'khZ gSA

     3x – 4y + 4 = 0

     
3 4

13

2
x y− +

 
= 0

   
nks js[kkvksa ds chp dh nwjh = d 

   = 
c c

a b
1 2

2 2

−

+

   = 
4

13
2

16

8 13

2 5

1

2

−

+
−
×

−
a

, ,

   = 1

2

   d = 2r = 1

2

   r = 1

4

 67. dsUæh; 'kadot 
x

a

y

b

z

c

2

2

2

2

2

2
1+ + =
 
ds funsZ'kd 

xksys dk lehdj.k gSµ
  The equation of the director sphere of the 

central conicoid x

a

y

b

z

c

2

2

2

2

2

2
1+ + =

 
is

  (A) x2 + y2 + z2 = a2 + b2 + c2

  (B) x2 + y2 + z2 = 1 1 1
2 2 2a b c
+ +

  (C) ax2 + by2 + cz2 = a2 + b2 + c2

  (D) x2 + y2 + z2 = 1

 67. (A) dsUæh; 'kadot 
x

a

y

b

z

c

2

2

2

2

2

2
+ +

 
= 1 ds 

funsZ'kd xksys dk leh- = x2 + y2 + z2 
= a2 + b2 + c2 gksxkA
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 68. ,d nkSM+ esa rhu /kkodksa P, Q, R ds thrus dh 

izkf;drk,¡ Øe'k% 
1

3

1

4
,

 
rFkk

 

1

5  
gSaA buesa ls 

nkSM+ esa fdlh Hkh /kkod ds u thrus dh izkf;drk 
gSµ

  The probabilities of winning a race by 

three racers P, Q, R are
 

1

3

1

4
,

 
and 1

5  
respectively. The probability of none of 
them wins in the race is

  (A) 1

5

  (B) 13

60

  (C) 2

5

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

 68. (C) P = P(A) P(B) P(C)

    = 1
1

3
1

1

4
1

1

5
−






 −





 −







    = 2

3

3

4

4

5
× ×

 
= 2

5

 69. js[kk y = x, x-v{k rFkk dksfV;ksa x = 0, x = 2 
ds chp ds {ks=Qy dks x-v{k ds ifjr% ?kqek;k 
tkrk gS] rks bl izdkj tfur Bksl dk xq#Ro 
dsUæ fuEu fcUnq ij gSµ

  The area lying between line y = x, x-axis 
and ordinates x = 0 and x = 2 is revolved 
about x-axis. The centre of gravity of the 
solid thus generated is at the following 
point.

  (A) 
1

2
0,





  

(B)
 

3

2
0,

Ł ł

  (C) 
3

4
0,

Ł ł  
(D)

 

1

4
0,

Ł ł

 69. (B) js[kk y = x, x- v{k] x = 0, x = 2

x = 2
x

y = x

0, 0

   tc x-v{k ds ifjr% ?kwerk gSA rc]

x = 2

y = x

x = 0

   ;g ,d 'kadq tSlh lajpuk cu tk;sxhA

   ge tkurs gSa fd 'kadq dk xq#Roh; dsUnz 

vk/kkj ls 
h
4
 dh nwjh ij gksrk gSA

2

   x q#Roh; dsUn z 
2

4
0,





 vk/kkj l s 

1

2
0,





  gSA

   'kh"kZ ls xq#Roh; dsUnz = 
3h
4

   vr% 3
2

4
0×





,

   'kh"kZ ls 
3

2
0,





 gSA

 70. ;fn lery x + 2y + 3z = p, 'kadot x2 – 2y2 
+ 3z2 = 2 dks Li'kZ djrk gS] rks p dk eku gSµ

  If the plane x + 2y + 3z = p touches the conicoid 
x2 – 2y2 + 3z2 = 2, then the value of p is

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

 70. (D) fn;k gS] lery x + 2y + 3z = p
   'kadot x2 – 2y2 + 3z2 = 2 dks Li'kZ 

djrk gSA

   rc  p2 = l

a

m

b

n

c

2 2 2

+ +

     l = 1, m = 2, n = 3
   'kadot dh rqyuk ax2 + by2 + cz2 = 1 

ls djus ij]

   

x y z2 2 2

2

2

2

3

2
− +

 
= 1

     
a = 1

2
, b = –1, c = 3

2

    p2  = 
1
1
2

2

1

3
3
2

2 2









+
−

+
( )

( )

( )

       = 2 – 4 + 6 = 4
   p = 2
 71. ;fn a, b, c lekUrj Js<+h esa gSa] rks 

  

x x x a

x x x b

x x x c

+ + +
+ + +
+ + +

1 2

2 3

3 4
 

dk eku gSµ

  If a, b, c are in arithmetic progression, 

then the value of 
x x x a

x x x b

x x x c

+ + +
+ + +
+ + +

1 2

2 3

3 4  

is

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

 71. (A) fn;k gS] a, b, c lekUrj Js<+h esa gSA
   rc] a + c = 2b
   a + c – 2b = 0

   

x x x a

x x x b

x x x c

+ + +
+ + +
+ + +

1 2

2 3

3 4

   R1 ® R1 + R3 – 2R2

   

0 0 2

2 3

3 4

a c b

x x x b

x x x c

+ −
+ + +
+ + +

   = 
0 0 0

2 3

3 4

x x x b

x x x c

+ + +
+ + +   

= 0

 72. ;fn X = {1, 2, 3, 4} rks X ij ifjHkkf"kr 

lEcU/k R = {(1, 1), (2, 2), (3, 3), (4, 4), 
(3, 2), (2, 3), (2, 1), (1, 2)} X ij ifjHkkf"kr 

gSµ 
  If X = {1, 2, 3, 4} then the relation R = 

{(1, 1), (2, 2), (3, 3), (4, 4), (3, 2), (2, 3), 
(2, 1), (1, 2)} defined on X is

  (A) LorqY;] lefer rFkk laØked@reflexive,  
 symmetric and transitive 

  (B) LorqY;] lefer ijUrq laØked ugha@

   reflexive, symmetric but not transitive

  (C) lefer] laØked ijUrq LorqY; ugha@
   symmetric, transitive but not  

 reflexive 

  (D) LorqY;] laØked ijUrq lefer ugha@
   reflexive, transitive but not symmetric

 72. (B) fn;k gS] X = {1, 2, 3, 4}

   R = 
( , ),( , ),( , ),( , ),

( , ),( , ),( , ),( , )

1 1 2 2 3 3 4 4

3 2 2 3 2 1 1 2









   LorqY; ds fy;s aRa {(1, 1), (2, 2), (3, 
3), (4, 4)}

   lefer ds fy;s aRb Û bRa ifjHkkf"kr 
gSA

   laØked ds fy;s aRb.bRc Þ cRa 
   vr% ifjHkkf"kr ugha gSA

 73. vody lehdj.k 
dy

dx

dy

dx






 − + =

2

7 12 0
 

dk gy gSµ
  The solution of differential equation 

dy

dx

dy

dx






 − + =

2

7 12 0
 
is

 (A) (y – 4x + c) (y – 3x + c) = 0
 (B) (y + x + c) (y – x + c) = 0
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 (C) (y + 4x + c) (y + 3x + c) = 0
 (D) (y + 2x + c) (y + 3x + c) = 0

 73. (A) fn;k gS] 
dy

dx

dy

dx






 − + =

2

7 12 0

   ekuk D = dy

dx

   Þ  D2 – 7D + 12 = 0
    (D – 4) (D – 3) = 0
    D = 4, 3

    

dy

dx  
= 3, dy

dx  
= 4

    dy = 3dx, dy = 4dx
   lekdyu djus ij]
    y = 3x + c, y = 4x + c
   (y – 3x + c), (y – 4x + c)
   vHkh"V gy
   (y – 3x + c) (y – 4x + c) = 0

 74. (1, 1) ls tkus okyh oØ] tks vody lehdj.k 
dy

dx

y

x
x+ = 2

 
dks larq"V djrh gS] dk lehdj.k 

gSµ
  Equation of the curve passing through (1, 1) 

and satisfying the differential equation 
dy

dx

y

x
x+ = 2

 
is

  (A) xy = x4 + 3 (B) 4xy + x4 = 3

  (C) yex = x4 + 3 (D) 4xy = x4 + 3

 74. (D)   dy

dx

y

x
+

 
= x2

     dy

dx
py+

 
= Q ls rqyuk djus ij]

 
 

     

p = 1

x
, Q = x2

   

vr%  I.F. = e pdx#e pdx#

   Þ e
1
x dx#

 
® elogx = x

     y × I.F. = Q I.F.. dx c+∫
     y × x = x xdx c2 × +∫
     y × x = x dx c3 +∫  

  Þ   y × x = x
c

4

4
+

   leh- (1, 1) larq"V djrh gSA

     1 =
 

1

4
+ c

   Þ  c = 1 1

4

3

4
− =

   vr%  y × x = x4

4

3

4
+

   Þ  4xy = x4 + 3

 75. (Z, +) lewg esa] 2 rFkk 7 ls tfur milewg gSµ
  In the group (Z, +), the subgroup 

generated by 2 and 7 is 
 (A) 9Z (B) 14Z
 (C) Z (D) 5Z

 75. (C) 2, 7 ® H.C.F = 1
   vr% milewg 1 × Z = Z

 76. ;fn lfn'k a
�

 rFkk b
�
 v?kw.kZuh; gSa] rks div

a b
� �
×( )  

cjkcj gSµ

  If a
�

 and b
�

 are irrotational vectors, then 

div a b
� �
×( )  

is equal to

  (A) 1 (B) 2

  (C) 3 (D) 0

 76. (D) fn;k gS] a
�

 rFkk b
�
 v?kw.kZuh; gSa

   vr%  Ñ × a
�

 = 0, Ñ × b
�

 = 0

   vr%  div a b
� �
×( )  

= b a
� �
. ∇×( )

    
− × ∇×( )a b
� �

 = 0

 77. js[kkvksa dh fnd~ dksT;k;sa lehdj.k l + m + 

n = 0 rFkk 2lm + 2nl – mn = 0 dks lUrq"V 

djrh gSaA js[kkvksa ds chp dk dks.k gSµ
  Tha angle between the lines whose 

direction cosines satisfy the equations l 
+ m + n = 0 and 2lm + 2nl – mn = 0 is

  (A) 45°
  (B) 90°
  (C) 120°

  (D) mi;qZDr esa ls dksbZ ugha@none of the 
 above

 77. (C) fn;k gS] js[kkvksa dh fnd dksT;k;sa leh- 
l + m + n = 0 rFkk 2lm + 2nl – mn 
= 0 dks lUrq"V djrh gSA

    l + m + n = 0
   Þ  m + n = –l
    2lm + 2nl – mn = 0
    2l(m + n) – mn = 0
   vr%  –2(m + n)2 – mn = 0
   gy djus ij] –2m2 – 2n2 – 4mn – mn = 0
    –2m2 – 2n2 – 5mn = 0
    2m2 + 2n2 + 5mn = 0
   Þ 2m2 + 5mn + 2n2 = 0
    2m2 + 4mn + mn + 2n2 = 0
   Þ 2m(m + 2n) + n(2n + m) 
        (2m + n) (m + 2n)

   Þ  m = −n

2  
rFkk m = –2n

   tc m = 
−n

2
 ysus ij    

l = m

   \  l

1  
= m

1  
= −n

2
 

    
a1 = 1, b1 = 1, c1 = –2   

tc
 

m = –2n
    l = n

    

l

1  
= n m

1 2
=
−

    
a2 = 1, b2 = –2, c2 = +1

  cosq  = 
a a b b c c

a b c a b c
1 2 1 2 1 2

1
2

1
2

1
2

2
2

2
2

2
2

+ +

+ + × + +

  cosq  = 1 1 1 2 1 2

1 1 4 1 1 4

× + × − + + × −
+ + × + +

( ) ( )

  Þ   1 2 2

6

− −

 
=

 

−
= −

3

6

1

2

    cosq = – 1

2

    q = 120°

 78. ;fn lehdj.k x2 + px + 12 = 0 ds ewyksa dk 
vUrj ,d gks] rks p ds eku gSaµ 

  If the difference of the roots of the 
equation x2 + px + 12 = 0 is one, then the 
values of p are 

  (A) ±7 (B) ±2
  (C) ±3 (D) ±1

 78. (A) fn;k gS] leh- x2 + px + 12 = 0 ds ewyksa 
dk vUrj 1 gSA

   ekuk leh- ds ewy a, b gSaA
   Þ  a + b = –p ...(1)
   rc  ab = 12
    a – b = 1
   vr%  (a + b)2 = (a – b)2 + 4ab 
    p2 = 1 + 48 = 49 
    p = ±7

 79. 3 × 3 ds lHkh okLrfod lefer vkO;wgksa ls cus 
lfn'k lef"V dh foek gSµ

  The dimension of the vector space of all 
3 × 3 real symmetric matrices is 

  (A) 3 (B) 6
  (C) 3n (D) 9

 79. (B) 3 × 3 ds lHkh okLrfod lefer vkO;wgksa 

esa cus lfn'k lef"V dh foek = n n( )+1

2  
fn;k gS]  n = 3

     

3 3 1

2

( )+

 
= 3 4

2

×

      = 6

 80. 4(sin2q + cos4q) ds vf/kdre ,oa U;wure 
ekuksa dk ;ksx gSµ

  Sum of maximum and minimum values 
of 4(sin2q + cos4q) is
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  (A) 3 (B) 4
  (C) 5 (D) 7

 80. (D) fn;k gS] y = 4(sin2q + cos4q)

   

dy

dq  
= 4(2sinqcosq – 4cos3qsinq)

     
= 4 × 2sinqcosq    

1 – 2cos2q = –4sin2qcos2q

    

dy

dq  
= –2sin4q ...(1)

   \  2sinacosa = sin2a

   vf/kdre] U;wure eku ds fy;s 
dy

dq  
= 0

    
–2sin4q = 0, 4q = 0, p

   leh- 1 dk q ds lkis{k vodyu djus 
ij]

    

d y

d

2

2q  
= –8cos4q,

    4q = 0, 4q = p

    q = 0, q = 
4

π

   tc   q  = 0

   Þ d y

d

2

2q   
= –8cos0 = –8 (vf/kdre)

   tc   q  = 
4

π

   Þ d y

d

2

2q   
= –8cosp = 8 (U;wure)

   ymax (vf/kdre) q=0

    = 4(sin0 + cos0) = 4

   ymin (U;wure) 
θ π=
4

   = 4
4 4

2 4

sin cos
π π






 + 




















   
= 4

1

2

1

4
× +



  

= 3

   ymax + ymin = 4 + 3 = 7

 81. lkjf.kd 

1 2 3 4

2 3 4 5

3 4 5 6

4 5 6 7

2 2 2 2

2 2 2 2

2 2 2 2

2 2 2 2

 

dk eku gSµ

  The value of the determinant

  

1 2 3 4

2 3 4 5

3 4 5 6

4 5 6 7

2 2 2 2

2 2 2 2

2 2 2 2

2 2 2 2

 is

  (A) 60
  (B) 96
  (C) 120
  (D) mi;qZDr esa ls dksbZ ugha@None of the  

 above

 81. (D) fn;k gS] 

1 2 3 4

2 3 4 5

3 4 5 6

4 5 6 7

2 2 2 2

2 2 2 2

2 2 2 2

2 2 2 2

   C2 – C1, C3 – C3, C4 – C3

   = 

1 3 5 7

4 5 7 9

9 7 9 11

11 9 11 13

   R2 – R1, R3 – R2, R4 – R3

   =

1 3 5 7

3 2 2 2

5 2 2 2

7 2 2 2

   R3 – R2, R4 – R3

   =

1 3 5 7

3 2 2 2

2 0 0 0

2 0 0 0

 

   = 2

3 5 7

2 2 2

0 0 0

 + 0 = 0 + 0 = 0

 82. ;fn r
r

r
r r

�
�

�
= =, ,

 
rks div r

�
 cjkcj gS

  If r
r

r
r r

�
�

�
= =, ,

 
then div r

�
 is equal to

  (A) 0 (B) –1

 (C) 1

r  
(D) 2

r

 82. (D) fn;k gS]  r�  = r

r

�
, rc

 
div

 
r
�

 gksxkA

   
ekuk]  r

�
 = xi y j zk� � �+ +

     
r
�

 
= x y z2 2 2+ +

     
r
� 2

 
= x2 + y2 + z2 ...(1)

     div r
�

 = ∇.r
�

   
Þ i

x
j

y
k

z
� � �∂
∂

+
∂
∂

+
∂
∂











   
xi y j zk r� � �+ +( )

  

   

∂
∂
× +

∂
× +

∂
∂
+

x

x

r xy

y

r z

z

r

  
Þ 

1 1 1 1 1

r
x

x r r
y

y r r
z

z
+

∂
∂
× + +

∂
∂

+ +
∂
∂

  
Þ 

3 2
2 2 2r

r

r

r

x

y

r

z

y r

r

z
+
−

×
∂
∂

+
−

∂
∂

+
−

∂
∂

   leh- 1 esa

   
2r

r

x

∂
∂  

= 2x, 2r
r

y

∂
∂  

= 2y

   2r
r

z

∂
∂  

= 2z

   
vr% 

3
2 2 2r

x

r

x

r

y

r

y

r

z

r

z

r
+
−

× +
−

× +
−

×

   = 3 1
3

2 2 2

r r
x y z− + +[ ]

   = 3 1
3

2

r r
r− ×

 
Þ 3 1

r r
−

 
= 2

r

 83. ;fn N izkÏr la[;kvksa dk leqPp; gS] rks 

izfrfp=.k f : N ® N, gS tks fd ifjHkkf"kr gS

  f(x) = 
x x

x x

+
−







1

1

;fn fo"ke gS
;fn le gS ,

 
gS

  In N is the set of natural numbers, then 
the mapping f : N ® N defined by

  f(x) = 
x x

x x

+
−





1

1

if is odd

if is even  
is

  (A) ,dSdh ,oa vkPNknd@one-one and onto
  (B) cgq,d ,oa vkPNknd@many to one and  

 onto
  (C) ,dSdh ,oa vukPNknd@one-one and  

 into
  (D) cgq,d ,oa vukPNknd@many to one and  

 into

 83. (A) fn;k gS] f(x) =
 x x

x x

+
−







1

1

;fn fo"ke gS
;fn le gS

   f(1) = 2
   f(2) = 1
   f(3) = 4
   f(4) = 3
   f(5) = 6
   f(6) = 5

   

1

2

3

4

5

6

1

2

3

4

5

6

   vr% ,dSdh vkPNknd gksxkA

 84. vody lehdj.k log ,e

dy

dx
x y







 = −2

 
y(0) 

= 0 dk gy gSµ

  Solution of the differential equation 

loge
dy

dx
x y







 = −2 ,

 
y(0) = 0 to

  (A) ey = 2e2x + 1 (B) 2ey = e2x + 1

  (C) ey = 2e2x + 3 (D) 2ey = e2x – 1
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 84. (B) fn;k gS] loge

dy

dx







 
= 2x – y

     y(0) = 0

     

dy

dx  
= e2x–y

      

= e2xe–y

     

dy

e y−
 
= e2xdx

     
eydy = e2xdx

   lekdyu djus ij]  ey = e
c

x2

2
+

     y(0) = 0 

   fn;k gS] e0 = 1

2
0e c+

     c = 1

2

   vr% ey = e x2

2

1

2
+

     2ey = e2x + 1
 85. ;fn x = log(secq + tanq), rks coshx dk eku 

gSµ
  If x = log(secq + tanq), then coshx is equal 

to 
  (A) tanq (B) cosq
  (C) sinq (D) secq

 85. (D) fn;k gS] x = loge(secq + tanq) rc 
coshx gksxhA

     coshx = e ex x+ −

2

    ex = eloge(secq + tanq)
   Þ secq + tanq

    e–x = 1

sec tanθ θ+
   Þ secq – tanq

  vr% coshx = sec tan sec tanθ θ θ θ+ + −
2

             = 2

2

secq

 
= secq

 86. fuEufyf[kr Qyuksa T : R2 ® R2 esa dkSu-lk 
jSf[kd :ikUrj.k gSµ

  Which of the following functions T : R2 
® R2 is a linear transformation ?

  (A) T(x, y) = (x + 1, y)
  (B) T(x, y) = (x, y + 1)
  (C) T(x, y) = (x + y, 0)
  (D) T(x, y) = (x – 1, y)

 86. (C) fodYi ds iz;ksx ls
   jSf[kd :ikUrj.k ds fy;s izfrfcEc jSf[kd 

gksxkA
   vr% T(x, y) = (x + y, 0)

 87. oØ s = a log tan
π ψ
4 2
+








 
dh fcUnq (s, y) 

ij oØrk f=T;k gSµ

  The radius of curvature of the curve s = 

a log tan
π ψ
4 2
+








 
at (s, y) is

  (A) a tany (B) a secy
  (C) a sec2y (D) a secy tany

 87. (B) fn;k gS] oØ s = a log tan
π ψ
4 2
+








   oØrk f=T;k f = 
∂
∂

s

ψ

   s dk y ds lkis{k vodyu djus ij]

   

∂
∂

s

ψ

 

= a ×
 

1

4 2
tan

π ψ
+








 

× +





×sec2

4 2

1

2

π ψ

   =  
a

2
4 2

4 2

1

4 2
2

×
+








+







×
+








cos

sin cos

π ψ

π ψ π ψ

 
  = 

a

2

1

4 2 4 2

×
+






× +






sin cos

π ψ π ψ

   = 
a

sin
π

ψ
2
+








 

Þ

 

a

cosψ  
   

= a secy 

 88. ;fn f(2) = 4 rFkk f '(2) = 1, rks 

  
lim

( ) ( )
x

xf f x

x→

−
−2

2 2

2  
cjkcj gSµ

  If f(2) = 4 and f '(2) = 1, then

  
lim

( ) ( )
x

xf f x

x→

−
−2

2 2

2  
is equal to

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

 88. (A) fn;k gS] f(2) = 4 rFkk f '(2) = 1 

   
lim

( ) ( )
x

xf f x

x→

−
−2

2 2

2

0

0








   L-hospital ds iz;ksx ls]

   
lim

( ) ’( )
x

xf f x
→

−
2

2 2

1

   Þ 4 2 1

1

− ×

 
= 2

 89. ;fn A ,d vO;qRØe.kh; vkO;wg gks] rks A. 
adj(A) gSµ

  If A is a singular matrix, then A, adj(A) 
is 

  (A) ,d rRled vkO;wg@an identity matrix

  (B) ,d 'kwU; vkO;wg@a null matrix

  (C) ,d vfn'k vkO;wg@a scalar matrix

  (D) mi;qZDr esa ls dksbZ ugha@none of the  
 above

 89. (B) fn;k gS] A ,d vO;qRØe.kh; vkO;wg gSA 
rc A.adj(A) rc] |A| = 0

   ge tkurs gSa] A.adj(A) = |A|I
   \ |A| =  0 rc A.adj(A) = 0

 90. ,d ek=d lfn'k] tks i`"B x2 – xy + z2 = 1 
ds fcUnq (1, 1, 1) ij vfHkyac gks] gS

  A unit vector, which is normal to the 
surface x2 – xy + z2 = 1 at the point (1, 1, 
1) is

  (A) 
i j k� � �− + 2

6
 (B) 

i j k� � �+ − 2

6

  (C) 
i j k� � �+ + 2

6
 (D) 

i j k� � �− − 2

6

 90. (A) fn;k gS] i`"B x2 – xy + z2 = 1
   f = x2 – xy + z2 = 1
   vfHkyEc = gradient f = Ñf

   Þ i
x

j
y

k
z

� � �∂
∂

+
∂
∂

+
∂
∂











   (x2 – xy + z2 – 1)

   
i

x
x xy z

∂
∂

− + −( )2 2 1

  
+

∂
∂

− + −j
y

x xy z� ( )2 2 1

+
∂
∂

− + −k
z

x xy z� ( )2 2 1

   i x y j x k� � �( ) ( ) ( )2 2− + − +   

 (1, 1, 1) ij] i j k� � �( ) ( )2 1 1 2− + − +

   i j k� � �− + 2

    ek=d lfn'k = 
i j k� � �− +
+ +

2

1 1 4

     = 
i j k� � �− + 2

6

 91. dFku A : izR;sd pØh; lewg dk rqY;dkjh 
izfrfcEc Hkh pØh; lewg gSA

  dFku B : izR;sd pØh; lewg vkcsyh gSA rc
  Statement A : Every isomorphic image 

of a cyclic group is cyclic.
  Statement B : Every cyclic group is 

abelian. Then 

  (A) nksuksa A rFkk B lR; gSa@Both A and B  
 are true

  (B) nksuksa A rFkk B xyr gSa@Both A and B  
 are false

  (C) dsoy A lR; gS@A is true only

  (D) dsoy B lR; gS@B is true only
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 91. (A) fn;k gS] dFku A : izR;sd pØh; lewg 
dk rqY;dkjh izfrfcEc Hkh pØh; lewg 
gSA dFku lR; gSA

   dFku B : izR;sd pØh; lewg vkcsyh gSA 
dFku lR; gSA

 92. x

x
dx

7

160

1

1+∫
 
dk eku gSµ

  The value of x

x
dx

7

160

1

1+∫
 
is equal to

  (A) 
4

π  (B) 0

  (C) 
32

π

 
(D) 1

 92. (C) x

x
dx

7

160

1

1+∫
 
Þ 

x

x
dx

7

8 20

1

1+∫ ( )

   ekuk]  x8 = t
     8x7dx = dt

     x7dx = dt

8

   tc  x = 0, t = 0
     x = 1, t = 1 
     8x7dx = dt

     x7dx = dt

8

   Þ 1

8 1 20

1 dt

t+∫
 
Þ 1

8
1

0

1
tan− t

   Þ 1

8
1 01 1(tan tan )− −−

   Þ 1

8 4 32
× =
π π

 93. ;fn ,d lkekU; jTtqoØ ds fdlh fcUnq P ij 

vfHkyEc fu;rk ls fcUnq Q ij feyrk gS rFkk 

P ij lkekU; jTtqoØ dh oØrk f=T;k r gS] 

rks PQ cjkcj gSµ

  If normal at any point P of a common 
catenary meets the directrix at Q and r is 
the radius of curvature of the catenary at 
P, then PQ is equal to
 (A) r (B) c cos y
 (C) c tan y (D) c2 sec y

 93. (A) ;fn ,d lkekU; jTtqoØ ds fdlh fcUnq 

P ij vfHkyEc fu;rk ls fcUnq R ij 

feyrk gS rFkk P ij lkekU; jTtqoØ 

dh oØrk f=T;k P gSA

   rc PQ = r gksxkA 

 94. sin log (ii) dk eku gSµ
  The value of sin log (ii) is

  (A) 0 (B) 1

  (C) –1
 

(D) 1

2

 94. (C) fn;k gS] sin log|ii|

   ii = e
−
π
2  gksrk gSA

   vr%  sin(log )e
−
π
2  Þ sin log

−







π
2 e e

     
sin

−







π
2  

Þ −






sin

π
2  

= –1
 

 95. ,d iRFkj 150 ehVj nwj fLFkr ,d 75 ehVj 

Å¡ph nhokj dks Bhd Åij ls ikj djrs gq, 

{kSfrt fn'kk esa tkrk gS] rks iz{ksi dks.k gSµ

  A stone just clears a wall of height 75 
meters situated at a distance 150 meter 
and goes in horizontal direction, then the 
angle of projection is

  (A) 30° (B) 60°
  (C) 45° (D) 75°

 95. (C) egÙke Å¡pkbZ H = 
u

g

2 2

2

sin q

     75 = 
u

g

2 2

2

sin α

     ijkl R = 
u

g

2 2sin q

     300 = 
u

g

2 2sin α

A B

C D

75 m

150 m

u a
150 m

u

   Þ 
300

75  
= 2

2

2

2 2

u

g u
g

sin cos
sin
α α

α×  Þ 4

tanα

    tana = 1

    a = 
4

π

 
= 45º

 96. Qyu f : R ® R, f(x) = sinx; g : R ® R, g(x) 
= x2, ls ifjHkkf"kr gS] rks Qyuksa dk la;kstu 
fog(x) gSµ

  The composite mapping fog(x) of the 
maps f : R ® R, f(x) = sinx; g : R ® R, 
g(x) = x2, is 

  (A) sin x + x2 (B) (sinx)2

  (C) sin x2 (D) x2 sinx

 96. (C) fn;k gS]  f(x) = sinx
     g(x) = x2
     fog(x) = sin(x2) = sinx2

 97. oØ y = x3, x v{k rFkk dksfV;ksa x = –2, x = 1 
ls f?kjs {ks= dk {ks=Qy gSµ

  The area of the region bounded by the 
curve y = x3, x axis and the ordinates x = 
–2 and x = 1 is

  (A) 1 oxZ bdkbZ@1 square unit

  (B) 1

4  
oxZ bdkbZ@

1

4  
square unit

  (C) 3

4  
oxZ bdkbZ@

3

4  
square unit

 
 (D) 17

4  
oxZ bdkbZ@

17

4  
square unit

 97. (D) fn;k gS] y = x3, x-v{k x = –2, x = 1

   

x = – 2

X

x = 1

(0,0)

yY

   A = x dx x dx3 3

0

1

2

0

+ ∫∫
−

      = 
x x4

2

0 4

0

1

4 4
−

+

      = 
2

4

1

4

4( )
+

      = 4
1

4
+

 
= 17

4  
oxZ bdkbZ

 98. 3
0

r n
r

r

n

C
=
∑

 
cjkcj gSµ

  
3

0

r n
r

r

n

C
=
∑

 
is equal to

  (A) 2n  (B) 3n

  (C) 4n (D) 1

 98. (C) fn;k gS] 3
0

r n
r

r

n

C
=
∑

   izlkj djus ij] nC0 + 31nC1 + 32nC2 
+ ............ 3n nCn

   ge tkurs gSa] (1 + x)n = nC0 + nC1x + 
nC2 x2 + ......

   (1 + 3)n = nC0 + 31 nC1 + 32 nC2 + 
............ 

   vr% 4n

 99. ;fn w, bdkbZ dk ?kuewy gks] rks 1 + w + w2 
+ w3 + ........ + w52, w ¹ 1 cjkcj gSµ

  If w is cube root of unity, then 1 + w + w2 
+ w3 + ...... + w52, w ¹ 1 is equal to
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  (A) w (B) 1 – w
  (C) –w2 (D) 1 + w2

 99. (C) fn;k gS] 1 + w + w2 + w3 + ....... w52

   ge tkurs gSa] 1 + w + w2 = 0, w3 = 1
   rFkk rhu Øekxr ?kkrksa dk ;ksx thjks 

gksxkA

   1 + w + w2 + w3 + w4 + w5 + .......
           
   w48 + w49 + w50 + w51 + w52
        
   = w51 + w52 = (w3)17 + w(w3)17

   = 1 + w = –w2

 100. Øe'k% 6 lseh- rFkk 3 lseh- f=T;k ds nks ,d 
gh inkFkZ ls cus lekax Bksl xksys n`<+rk iwodZ 
feys gq;s gSaA cM+s xksys ds dsUæ ls lEiw.kZ fudk; 
ds xq#Ro dsUæ dh nwjh gSµ

  Two uniform solid spheres composed of 
the same material and having their radii 
6 cm and 3 cm respectively are firmly 
united the distance of the centre of gravity 
of the whole body from the centre of the 
larger sphere is

  (A) 4 lseh-@4 cm (B) 3 lseh-@3 cm

  (C) 2 lseh-@2 cm (D) 1 lseh-@1 cm

 100. (D) fn;k gS] r1 = 6, r2 = 3

   V1 = 4

3
23π×

4

3 1
3≠r
 
= 4

3
6 3π× ( )

 
= 288p

   V2 = 4

3
23π×

 
= 4

3
3 3π× ( )

 
= 36p 

igys cM+s xksys dk Hkkj = V1 × W
              = 288pW
   NksVs xksys dk Hkkj = V2  × W
       = 36pW
   cM+s xksys ds dsUæ ls xq- dsUæ dh nwjh = 

V W

V W V W
2 1 2

1 2

( )r r+
+  

= 36 9

288 36

π
π π

W

W W

×
+

   Þ 1 lseh-

 101. ;fn T ,d jSf[kd :ikUrj.k R3 ® R2 ij gS  
tks T(x, y, z) = (x + y, y – z) ls ifjHkkf"kr gSa rks 
Øfer vk/kkj {(1, 1, 1), (1, –1, 0), (0, 1, 0)} 
rFkk {(1, 1), (1, 0)} ls T dh vkO;wg gSµ

  Let T be a linear transformation from R3 
® R2, defined by T(x, y, z) = (x + y, y – 
z) then the matrix T with respect to the 
ordered basis {(1, 1, 1), (1, –1, 0), (0, 1, 
0)} and {(1, 1), (1, 0)} is

  (A) 
0 1 1

2 1 0

−








 

(B) 
−

−










2 0 1

1 1 1

  (C) 
2 1

0 1

1 1

−















 

(D)

 

0 2

1 1

1 0

−
















 101. (A) fn;k gS] T : R3 ® R2, T(x, y, z) = (x 
+ y, y – z)

   Øfer vk/kkj {(1, 1, 1), (1, –1, 0), (0, 
1, 0)}, {(1, 1), (1, 0)} 

   T = 
a b c

a b c
1 1 1

2 2 2











  {1, 1, 1} = {2, 0} Þ a1(1, 1) + a2(2, 0)
  {1, –1, 0} = {0, –1} Þ b1(1, 1) + b2(1, 0)
  {0, 1, 0} = {1, 1} Þ c1(1, 1) + c2(1, 0)
  (a1, a1) + (a2, 0) = (a1 + a2, a1) = (2, 0)
  (b1, b1) + (b2, 0) = (b1 + b2, b1) = (0, –1) 
  (c1, c1) + (c2, 0) = (c1 + c2, c1) = (1, 1)
  a1 + a2 = 2, a1 = 0, b1 + b2 = 0
  a2 = 2, b1 = –1, b2 = 1
  c1 + c2 = 1, c1 = 1, c2 = 0

  T = 
0 1 1

2 1 0

−









 

 102. ekuk V(F), {ks= F ij ,d ifjfer foeh; lfn'k 

lef"V gS rFkk W, V dk ,d mi lef"V gSA ;fn  

dim V = 5 rFkk dim W = 3, rks dim W° gSµ
  Let V(F) be a finite dimensional vector 

space over the field F and W be a subspace 
of V. If dim V = 5, dim W = 3, then dim 
W° is

  (A) 2 (B) 3
 (C) 1 (D) 8

 102. (A) fn;k gS] dim V = 5, dim W = 3
   dimW° = dimV – dimW = 5 – 3 = 2 

 103. ;fn y = 4x – 5 oØ y2 = ax3 + b ds fcUnq (2, 
3) ij Li'kZ js[kk dk lehdj.k gks] rks (a, b) 
cjkcj gSµ

  If y = 4x – 5 is equation of the tangent to 
a curve y2 = ax3 + b at (2, 3), then (a, b) 
is equal to

  (A) (2, 7) (B) (2, –7)
 (C) (–2, 7) (D) (–2, –7)

 103. (B) fn;k gS] y = 4x – 5 oØ y2 = a3 + b ds 
fcUnq (2, 3) ij Li'kZ js[kk leh- gSA

   fcUnq (2, 3), y2 = ax3 + b ij gSA
   vr% (3)2 = a(2)3 + b Þ 9 = 8a + b
   8a + b – 9 = 0    ...(1)
   fodYi ds iz;ksx ls (2, –7) leh- 1 dks 

larq"V djsxkA

 104. M æO;eku rFkk a f=T;k okys [kks[kys xksys dk 
tM+Ro vk?kw.kZ] O;kl ls lkis{k gSµ

  Moment of inertia of a hollow sphere 
about a diameter whose mass is M and 
radius a, is

  (A) M.
2

3

2a

 
(B) M.

2

5

2a

  (C) M.
a2

4  
(D) M.

a2

3

 104. (A) M æO;eku rFkk a f=T;k okys [kks[kys 
xksys dk tM+Ro vk?kw.kZ O;kl ds lkis{k 

M.
2

3

2a

 
gksxkA

 105. ;fn (G, *) ,d lewg gS vkSj x * y = x + 2y 
– 3 " x, y Î G, rks x dk lewg esa O;qRØe gSµ

  If (G, *) is a group and x * y = x + 2y – 3 
" x, y Î G, then inverse of x in the group 
is

  (A) 2 9

4

x +

 
(B) 9 2

4

− x

  (C) x − 3

4  
(D) x + 2

4

 105. (B) fn;k gS] x * y = x + 2y – 3 
    x * x–1 = e
    x * e = x + 2e – 3 = x
    2e = 3

    e = 3

2

    x * x–1 = 3

2

      = x + 2x–1 – 3

    3

2
3+ − x

 
= 2x–1

   Þ 9 2

4

− x

 
= x–1

 106. ;fn W(¹ 1) bdkbZ dk ,d ?kuewy gS rFkk (1 
+ W)7 = A + BW gks] rks A2 + B2 dk eku gSµ

  If W(¹ 1) is a cube root of unity and (1 + 
W)7 = A + BW, then the value of A2 + B2 
is 

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

 106. (C) fn;k gS]  W3 = 1
    (1 + W)7 = A + BW
   ge tkurs gSa] 1 + W + W2 = 0
            1 + W = –W2

   vr%  (–W2)7 = A + BW
    W14 = A + BW
   Þ  W2 = A + BW
   Þ  –1 – W = A + BW
     A = –1, B = –1
   rc  A2 + B2 = 2

 107. (cos ) cos2
3

2

0

4 θ θ θ
π

d∫  
dk eku gSµ

  
(cos ) cos2

3

2

0

4 θ θ θ
π

d∫  
is equal to

  (A) 
≠
2

p

 
(B) 

≠
4 2

p

  (C) 
3

16 2

≠p

 
(D) 3

8

≠p
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 107. (C) (cos ) cos2
3

2

0

4 θ θ θ
π

d∫
   ge tkurs gSa] 
     cos2q = 1 – 2sin2q

   
( sin ) cos1 2 2

3

2

0

4 −∫ θ θ θ
π

d

   ekuk  t = sinq
     dt = cosqdq

   tc  q = 0, q = 
4

π

      t = 0, t = 
1

2

   
( )1 2 2

3

2

0

1

2 −∫ t dt

   ekuk]  t = 
sinu

2
, dt = 

cosu
du

2

   tc  t = 0, u = 0

     t = 
1

2 2
, u =

π

   
1 2

2 2

2

0

2

3

2

− ×








∫

sin cosu u
du

π

   
=

1

2
1 2

0

2

3

2

( sin ) cos−∫ u u du
π

   = 
1

2
2

0

2

3

2

(cos ) cosu u du
π

∫

   = 
1

2
4

0

2 cos u du
π

∫

   ge tkurs gSa] cos2u = 2cos2u – 1

   = 
1

2

1

2

2

0

2
+






∫

cosu
du

π

   = 
1

2

1

4
1 22

0

2 ( cos cos )+ +∫ u u du
π

   = 
1

4 2
1 2

1 2

20

2 + +
+






∫ cos

cos
u

u
du

π

   = 
1

4 2

3 5 2

20

2
+






∫

cos u
du

π

   = 
1

4 2

3

2

5

4
2

0

2u
u+





sin

π

   = 
1

4 2

3

2 2

5

4
0× + −





π
πsin

   = 
1

4 2

3

4

3

16 2
× =

π π

 108. ;fn y = –1 tc x = 0, rks vody lehdj.k 
(1 + e2x)dy + (1 + y2)exdx = 0 dk gy gSµ

  If y = –1 when x = 0, then the solution of 
the differential equation (1 + e2x)dy + (1 
+ y2)exdx = 0 is

  (A) tan–1y + tan–1 ex = 0  
  (B) tan–1 xy + tan–1 ex = 0
  (C) tan–1 y + tan–1 (xex) = 0

  (D) mi;qZDr esa ls dksbZ ugha@none of the  
 above

 108. (A) fn;k gS] (1 + e2x)dy + (1 + y2)exdx = 0

     

dy

y1 2+  
= e

e
dx

x

x1 2+

   lekdyu djus ij]

     

dy

y1 2+∫  
= −

+∫
e

e
dx

x

x1 2

     

dy

y1 2+∫  
= − +∫

e

e
dx

x

x1 2( )

     tan–1y = t = ex

   Þ dt = exdx

     tan–1y = −
+∫
dt

t1 2

   Þ tan–1y = –tan–1 t + c
     tan–1y = –tan–1 ex + c
   tc  y = –1 rc x = 0
     tan–1(–1) = –tane0 + c
     –tan–1y = –tan1 + c
     c = 0
     tan–1y + tan–1ex = 0

 109. ;fn f(x) = ax2 + 2bx + 1, a vkSj b 
èkukRed okLrfod la[;k,¡ gSa rFkk b2 < a, rks 

fuEufyf[kr esa dkSu lgh gksxk \

  If f(x) = ax2 + 2bx + 1, a and b are positive 
real numbers and b2 < a, then which of 

the following is correct ?
  (A) f(x) = 0 " x Î R

  (B) f(x) > 0 " x Î R
  (C) f(x) < 0 " x Î R

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

 109. (B) fn;k gS] f(x) = ax2 + 2bx + 1, a, b > 0, 
       b2 < a

   D = b2 – 4a
       = 4b2 – 4a
       = 4(b2 – a) \ b2 < a vr% D < 0 
   ;fn D < 0, a > 0 rc f(x) > 0 " x Î R

 110. ;fn H vkSj K ,d lewg G ds milewg bl 

izdkj gSa fd O(H) = 3 vkSj O(K) = 5, rks 

O(H Ç K) D;k gksxk \

  If H and K are subgroups of a group G 
such that O(H) = 3 and O(K) = 5, then 
what will be O(H Ç K) ?

  (A) 1 (B) 3
  (C) 5 (D) 15

 110. (A) fn;k gS]  O(H) = 3, O(K) = 5

     O(H Ç K) = 
O H O K

O HK

( ) ( )

( )

×

      = 3 5

15

×

 
= 1

 111. f}?kkr lehdj.k

  x xy y x y2 22 2 2 4 4 2 1 0+ + + + + =  

ljy js[kkvksa dk ;qXe fu:fir djrk gS] rks 
buds chp dh nwjh gSµ

  The equation of second degree

  x xy y x y2 22 2 2 4 4 2 1 0+ + + + + =  
represents a pair of straight lines, the 
distance between them is

  (A) 4 (B) 
4

3

  (C) 2 (D) 2 3

 111. (C) fn;k gS] leh- x2 + 2 2  xy + 2y2 + 

4x + 4 2 y + 1 = 0
   leh- dh rqyuk ax2 + by2 + 2gx + 2fy 

+ 2hxy + c = 0 ls djus ij]

   a = 1, b = 2, 2f = 4 2 , 2h = 2 2

   2g = 4 Þ g = 2, f = 2 2 , h = 2 , 
c = 2

    chp dh nwjh d = 2
2g ac

a a b

−
+( )

     = 2
4 1 1

1 1 2

− ×
+( )

    d = 2

 112. ;fn xy = yx, rks 
x

y

dy

dx  
cjkcj gSµ

  If xy = yx, then 
x

y

dy

dx  
is equal to

  (A) 
x y y

y x x

log

log

+
+  

(B)
 

x y y

y x x

log

log

−
−

  (C) 
y x x

x y y

log

log

+
+  (D) 

y x x

x y y

log

log

−
−

 112. (B) fn;k gS]  xy = yx

   nksuksa rjQ log djus ij
     logxy = logyx
   Þ  ylogx = xlogy
   x ds lkis{k vodyu djus ij]

    

y

x
x

dy

dx
+ log

 
= 

x

y

dy

dx
y+ log

     

y

x
y− log

 
= 

x

y

dy

dx
x

dy

dx
− log

     

dy

dx  
= 

y x y

x
x y x

y

−

×
−

log
log
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x

y

dy

dx  
= 

y x xy

x y x

−
−

log

log

      = 
x y y

y x x

log

log

−
−

 113. ,d d.k oØ x = t3 – 2, y = t2 + 1, z = 2t + 
1 ds vuqxr pyrk gSA t = 1 ij mlds Roj.k 

dk ?kVd i j k� � �− +  dh fn'kk esa gSµ

  A particle moves along the curve x = t3 
– 2, y = t2 + 1, z = 2t + 1. The component 
of its acceleration at t = 1 in the direction 
i j k� � �− +  is

 (A) 4 (B) 4 3

 (C) 
4

3  
(D) 2

 113. (C) fn;k gS] x = t3 – 2, y = t2 + t, z = 2t + 1

   ekuk r
�
 = xi y j zk� � �+ +  ,d moving 

vector gSA

   

dr

dt  
= ∂
∂

+
∂
∂

+
∂
∂

x

t
i

y

t
j

z

t
k� � �

   

∂
∂

2

2

r

t  
= a

x

t
i

y

t
j

z

t
k

� � � �=
∂
∂

+
∂
∂

+
∂
∂

2

2

2

2

2

2

   

∂
∂
x

t  
= 3t2, ∂

∂
y

t  
= 2t, ∂

∂
z

t  
= 2

   

∂
∂

2

2

x

t  
= 6t, ∂

∂

2

2

y

t  
= 2, ∂

∂

2

2

z

t  
= 0

 

    a
�

  = 6 2t i j� �+

   t = 1 ij a t

�
=1  = 6 2i j� �+

   

a→

b→

   fn;k gS] a b
� �
.

   rc a
�

 dk b
�

 

   lkis{k ?kVd = 
a b

b

� �

�
.

   vr% 
6 2

3

i j i j k� � � � �+( ) − +( ).

   = 
6 2

3

−

 
= 

4

3

 114. ;fn V = (x2 + y2 + z2)–1/2] rks 

  
x

x
y

y
z

z

∂
∂

+
∂
∂

+
∂
∂

V V V

 
cjkcj gSµ

 
  If V = (x2 + y2 + z2)–1/2] then

  
x

x
y

y
z

z

∂
∂

+
∂
∂

+
∂
∂

V V V

 
is equal to

 

 (A) V
 

(B) 1

2
V

 (C) –V (D) 0

 114. (C) fn;k gS] V = (x2 + y2 + z2)–1/2

   Euler's theorem ds iz;ksx ls]

   
x

x
y

y
z

z

∂
∂

+
∂
∂

+
∂
∂

V V V

 
= nv

   
put x, y, z = dx, dy, dz

   V = (d2x2 + d2y2 + d2z2)–1/2

   Þ V = (d2)–1/2 (x2 + y2 + z2)–1/2

   Þ d–1(x2 + y2 + z2)–1/2

   Þ n = –1

   vr% x
x

y
y

z
z

∂
∂

+
∂
∂

+
∂
∂

V V V

 
= –1 × V

= –V 

 115. ;fn f(x) = |x – 1| + |x| rks f '(1) dk eku gSµ
  If f(x) = |x – 1| + |x| then f '(1) is equal to
 (A) 0
 (B) 1
 (C) –1
 (D) vfLrRo esa ugha@does not exist

 115. (D) fn;k gS] f(x) = |x – 1| + |x| rc f '(1)
   f '(1) dk eku laHko gksxkA ;fn f(x), x = 

1 ij vodyuh; gksxkA
   ijUrq |x – 1|

x = 1
x

y

   f(x) vodyuh; ugha gSA 
   vr% f(x) dk vfLrRo ugha gSA 

 116. vkaf'kd lehdj.k (mz – ny) 
∂
∂

z

y  
+ (nx – lz)

∂
∂

z

y  
= ly – mx dk gy gSµ

  The solution of the partial differential 

equation
 
(mz – ny) 

∂
∂

z

y  
+ (nx – lz)

∂
∂

z

y  
= 

ly – mx
 
is

  (A) f(x2 + xz, y2 + yz) = 0
  (B) f(z2 + xy, y2 + xz) = 0
  (C) f(x2 + y2, lx + my) – 0
  (D) f(x2 + y2 + z2, lx + my + nz) = 0

 116. (D) fn;k gS] (mz – ny)
∂
∂

+ −
∂
∂

z

x
nx lz

z

y
( )

 
= ly – mx

   Lagrange's subsidiary leh- ls

   

dx

mz ny−  
= dy

nx lz−  
= 

dz

ly mx−   
...(1)

   

xdx

mz ny x( )−  
= 

ydy

nx lz y( )−

   
= 

zdz

ly mx z−( )

  = 
xdx ydy zdz

mz ny x nx lz y ly mx z

+ +
− + − + −( ) ( ) ( )

  = xdx ydy zdz+ +
0   

= ly – mx
  

Þ xdx + ydy + zdz = 0
  lekdyu djus ij]

  
xdx ydy zdz+ + ∫∫∫  

= 0∫
  x2 + y2 + z2 = c1     ...(2)

       iqu%
 

ldx mdy ndz

l mz ny m nx lz n ly mx

+ +
− + − + −( ) ( ) ( )  

  ldx + mdy + ndz = 0
  lekdyu djus ij]
   lx + my + nz = c2   ...(3)
  leh- 2 o 3 ls
   f(x2 + y2 + z2, lx + my + nz) = 0

 117. ;fn hxy + gx + fy = c, h ¹ 0 ,d js[kk ;qXe 
ds lehdj.k dks fu:fir djrk gS] rks

  If the equation hxy + gx + fy = c, h ¹ 0 
represents a pair of straight lines, then

 (A) fc + gh = 0 (B) fh + cg = 0
 (C) gf + ch = 0 (D) gc + f 2 = 0

 117. (C) fn;k gS] hxy + gx + fy = c
   js[kk ;qXe dks fu:fir djrk gSA
   ax2 + by2 + 2gx + 2fy + 2hxy + c = 0
   D = abc + 2fgy – af2 – bg2 – ch2

   0 = 0 2
2 2 2

0 0
4

2

+ − − +. . . .
f g h

c
h

     fgh + ch2 = 0
     fg + ch = 0

 118. Qyu f(x) = |x – 5| ds fy;s fuEufyf[kr esa ls 
dkSu lgh ugha gS \

  For the function f(x) = |x – 5|, which of 
the following is not correct ? 

  (A) Qyu x = 5 ij lrr~ gS@The function  
 f(x) is continuous at x = 5

  (B) Qyu x = –5 ij lrr~ ugha gS@The  
 function f(x) is not continuous at x  
 = –5

  (C) Qyu x = 0 ij vodyuh; gS@The  
 function f(x) is differentiable at x = 0

  (D) Qyu x = –5 ij vodyuh; gS@The  
 function f(x) is differentiable at x = –5

 118. (B) fn;k gS] f(x) = |x – 5|

x = 5

x

y

   vr% x = 5 ij vodyuh; ugha gksxk 
ijUrq x = 5 ij lrr~ gksxkA

   x = –5 ij lrr~ ds fy;s 

   
lim | | ( )
x

x x
→−

− = − −
5

5 5



20   |    

   
lim

x
x

→− +
− −

5
5

 
= –(–5 – 5) = 10

      
lim

x
x

→− −
−

5
5

 
= –(x – 5) 

    
lim

x
x

→− −
− −

5
5

 
= 10

   
vr% x = –5 ij Hkh lrr~ gksxkA

 119. vody lehdj.k k
d y

dx

dy

dx

2

2

2
3

2

1= + 

















  

dh dksfV ,oa ?kkr gSaµ

  The order and degree of the differential 

equation
 
k

d y

dx

dy

dx

2

2

2
3

2

1= + 

















  

are

 (A) dksfV 2 ?kkr 3@order 2 degree 3
 (B) dksfV 2 ?kkr 2@order 2 degree 2
 (C) dksfV 3 ?kkr 2@order 3 degree 2
 (D) mi;qZDr esa ls dksbZ ugha@None of the 

above

 119. (B) fn;k gS] k
d y

dx

2

2
 
= 1

2
3

2

+ 



















dy

dx

   oxZ djus ij]

   
k

d y

dx
2

2

2

2










 
= 1

2

+ 







dy

dx

   dksfV] ?kkr = 2

 120. ;fn oØ y = f(x) ds fcUnq (a, b) ij vfHkyEc 

/kukRed x v{k ls 
3

4

π

 
dks.k cukrk gS] rks f'(a)

dk eku cjkcj gSµ
  If the normal to curve y = f(x) at the 

point
 
(a, b) makes an angle 3

4

π

 
with the 

positive x axis, then f '(a) is equal to
  (A) 1 (B) –1

  (C) a

b
 (D)

 

b

a

 120. (A) fn;k gS]  y = f(x)

   vfHkyEc dk slope mn = tan
3

4

≠

 
= –1

   
vr%  MT = MN

−1  
= 1

     
f '(a) = MT = 1

 121. ;fn u
x y

x y
=

+
+











−sin 1
2 2

] rks x
u

x
y

u

y

∂
∂

+
∂
∂  

dk eku cjkcj gSµ 

  If u
x y

x y
=

+
+











−sin 1
2 2

, then x
u

x
y

u

y

∂
∂

+
∂
∂  

is equal to
  (A) cos 2u (B) tan u
  (C) tan 2u (D) cot u

 121. (B) fn;k gS] u = sin
( )− +

+
1

2 2x y

x y

   Euler's theorem ds iz;ksx ls]

   sin u = 
x y

x y
f

2 2+
+

=

   f = 
x y

x y

2 2+
+  

Þ 
( ) ( )dx dy

dx dy

2 2+
+

   = 
d x y

x y

( )2 2+
+

    f = 
d x y

x y

( )2 2+
+

   vr%  n = 1

   vr% x
f

x
y

f

y

∂
∂

+
∂
∂  

= 1f
   

(Euler's theorem)
    f = sinu 

    

∂
∂
f

x  
= cosu

u

x

∂
∂

    

∂
∂
f

y  
= cosu

u

y

∂
∂

   
x u

u

x
y

u

y
u×

∂
∂

+
∂
∂

cos cos
 
= sinu

   
leh- 1 ls]

   
x

u

x
y

u

y

∂
∂

+
∂
∂  

= sin

cos
tan

u

u
u=

 

 122. ;fn W = {(x, y, z) Î R3 : x + y – z = 0} 
lfn'k lef"V R3 dh mi lef"V gS] rks W dh 
foek gSµ 

  If W = {(x, y, z) Î R3 : x + y – z = 0} is 
subspace of the vector space R3, then dim 
W is

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

 122. (C) ;fn W = {(x, y, z) Î R3 : x + y – z = 0}
   dimW = 3 – (Lora= viokn)
   dimW = 3 – (1) = 2

 123. ;fn y = cos (3 cos–1x), rks 
d y

dx

3

3
 
cjkcj gSµ

  If y = cos(3cos–1x), then d y

dx

3

3
 is equal to

  (A) 0 (B) 3
  (C) 16 (D) 24

 123. (D) fn;k gS]  y = cos(3cos–1x)
     y = coscos–1(4x3 – 3x)
   ge tkurs gSa]
     y = 4x3 – 3x
   [3cos–1x = cos–1(4x3 – 3x)]

   x ds lkis{k vodyu djus ij]

     

dy

dx  
= 12x2 – 3x

     d y

dx

2

2
 
= 24x – 3

     d y

dx

3

3
 
= 24 

 124. ,d lewg tks fd Øe fofues;h ugha gS] esa de 
ls de gksrs gSaµ

  A non-commutative group has at least

  (A) 2 vo;o@2 elements 

  (B) 3 vo;o@3 elements

  (C) 5 vo;o@5 elements

  (D) 6 vo;o@6 elements

 124. (D) ,d lewg tks fd Øe fofues;h ugha gSA esa 
de ls de 6 vo;o gksrs gSaA (izes; ls)

 125. vfrijoy; 2x2 – 3y2 = 6 ij fcUnq (–2, –1) 
ls [khaph x;h Li'kZ js[kkvksa ds lehdj.k gSaµ

  The equation of the tangents drawn from 
the point (–2, –1) to the hyperbola 2x2 – 
3y2 = 6 are

  (A) 3x + y + 5 = 0, x – y + 1 = 0

  (B) 3x + y + 5 = 0, x + y + 1 = 0
  (C) 3x – y + 5 = 0, x + y + 1 = 0

  (D) 3x – y + 5 = 0, x – y + 1 = 0

 125. (D) fn;k gS] vfrijoy; 2x2 – 3y2 = 6

    

x y2 2

3 2
−

 
= 1

    

x

a

y

b

2

2

2

2
−

 
= 1 ls rqyuk djus ij]

   Þ a2 = 3, b2 = 2
   fcUnq (–2, –1) ls [khaph x;h Li'kZ js[kkvksa 

ds lehdj.k

    y = mx a m b+ −2 2 2
 ...(1)

    –1 = m m× − + −( )2 3 22

    2m – 1 = 3 22m −

             (2m – 1)2 = 3m2 – 1
      4m2 + 1 – 4m = 3m2 – 2
   m2 – 4m + 1 + 2 = 0
         m2 – 4m + 3 = 0
   m2 – 3m – m + 3 = 0
   m(m – 3) – 1(m – 3) = 0
           (m – 3) (m – 1) = 0
   \ m = 3, 1
   vr% Li'kZ js[kkvksa ds lehdj.k
   3x – y + 5 = 0, x – y + 1 = 0

 qq


