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1. Let }{ nf  be a sequence of continuous real valued functions which
converges uniformly to f. Then f  

}{ nf  GÝ® ö©´©v¨¦ öuõhºa] \õº¦PÎß öuõhº Á›ø\¯õÚx f&US ^μõP 

J¸[S®, GÛÀ f –––––––––– 

(A) need not be continuous   
 öuõhºa]¯õP C¸UP AÁ]¯ªÀø» 

(B) is discontinuous 
 öuõhºa]¯ØÓx  
(C) is continuous    
 öuõhºa] Eøh¯x   

(D) is differentiable 
 ÁøP¨£kzu Ti¯x  
(E) Answer not known 
 Âøh öu›¯ÂÀø» 

2. Let nx
n
nx

xfn ≤≤= 0,
sin

)( . Then { }∞
=′ 1nnf  is –––––––––– 

nx
n
nx

xfn ≤≤= 0,
sin

)(  GÛÀ { }∞
=′ 1nnf  BÚx  

(A) Uniformly convergent  

 ^μõP J¸[S®   

(B) Pointwise convergent 
 ¦ÒÎ ÁøP J¸[S®  
(C) Not pointwise convergent  
 ¦ÒÎÁøP J¸[Põx  

(D) Not uniformly convergent but pointwise convergent 
 ^μõP J¸[Põx BÚõÀ ¦ÒÎÁøP J¸[S®  
(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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3. Let ,....2,1,,
sin

)( =∞<<∞−= nx
n
nx

xfn  then =
∞→

)(lim xfn
n

  

,....2,1,,
sin

)( =∞<<∞−= nx
n
nx

xfn  GÛÀ =
∞→

)(lim xfn
n

 

(A) 1 (B) 0 

(C) ∞  (D) 
2
1

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

4. If ....},0,1,0,1,0{)( =ns  then =nsinflim   
....},0,1,0,1,0{)( =ns  GÛÀ =nsinflim  

(A) 0 (B) 1 

(C) – 1 (D) 2 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 



   419-Mathematics 
  [Turn over 

5

5. If ∞
=1}{ nns  is a Cauchy sequence of real numbers, then ∞

=1}{ nns  is  
∞

=1}{ nns  Gß£x ö©´GsPÎß Põê Á›ø\ GßÓõÀ, ∞
=1}{ nns  Gß£x GßÚ?

(A) divergent  

 Â›QßÓ   

(B) both bounded and convergent  
 Áμ®¦Ö ©ØÖ® J¸[S 

(C) unbounded  
 Áμ®¤À»õu   

(D) divergent to minus infinity  
 GÀø»¯ØÓ ÷|º•øÓ Â›²® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

6. 
The series 

∞

=0n

nx  


∞

=0n

nx  GßÓ öuõhº 

(A) Converges in )1,1(−  (B) Converges in )1,1[−  

 )1,1(− &À J¸[S  )1,1[− &À J¸[S 

(C) Converges in ]1,1(−  (D) Converges in ]1,1[−  

 ]1,1(− &À J¸[S  ]1,1[− &À J¸[S 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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7. 
The value of 

∞

=
=

+1 )1(
1

n nn
 


∞

=
=

+1 )1(
1

n nn
 °ß ©v¨¦ 

(A) 0 (B) ∞  

(C) 
2
1

 (D) 1 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

8. Which of the following series is convergent? 
¤ßÁ¸ÁÚÁØÖÒ G¢u öuõhº J¸[S® öuõhº? 

(A)  +
+

+++
1

1
3

1
2

1
n

 (B) 
∞

=






 +

1
2

1
1

1

n n

n

 

(C) 
∞

= −1 22

1

n xn
 (D) )( 2

1

4 nnn −+
∞

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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9. The series  ++++
nlog

1
3log

1
2log

1
 ———— 

 ++++
nlog

1
3log

1
2log

1
 GßÓ öuõhμõÚx 

(A) Converges  (B) Oscillates  
 J¸[S®  Aø»ÄÖ® 

(C) Diverges (D) Uniformly converges  
 Â›²®  ^μõP J¸[S® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

10. Every Cauchy sequence has a  
JÆöÁõ¸ Põê Á›ø\²® J¸ 

(A) convergent subsequence  

 SÂ¢u xønÁ›ø\   

(B) increasing subsequence 
 AvP›UP¨£mh EmÁ›ø\ 

(C) decreasing subsequence  
 CÓ[S® EmÁ›ø\   

(D) positive subsequence  
 ÷|º©øÓ EmÁ›ø\ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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11. Let ]1,0[∈=
q
p

r  be a rational number with 1),( =qp . Let 





 ∈=

=
]1,0[inirrationalis0

rational]1,0[for
1

)(
x

q
p

x
qxf  

Then )(xf  is  

]1,0[∈=
q
p

r  J¸ ÂQu•Ö Gs 1),( =qp  GßP. 







∈

∈=
=

]1,0[,0

]1,0[,
1

)(
x

q
p

x
qxf  

GÛÀ, )(xf  Gß£x 

(A) not continuous at any rational  
 G¢u J¸ ÂQu•Ö GsoØS® öuõhº] \õº¦ AÀ»   

(B) not continuous at any irrational 
 G¢u J¸ ÂQu•Óõ GsoØS® öuõhº] \õº¦ AÀ» 

(C) continuous at all point of ]1,0[   

 ]1,0[  EÒÍ AøÚzx ¦ÒÎUS® öuõhº]   

(D) not continuous at any point of ]1,0[  

 ]1,0[  EÒÍ G¢u ¦ÒÎUS® öuõhº] \õº¦ AÀ» 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

ÂQu•Ö Gs GÛÀ

ÂQu•Óõ Gs GÛÀ
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12. Let dR  denote the real line with discrete metric. Then the open ball
of radius 1 about dRa ∈ , =]1;[aB   

dR  Gß£x ö©´GsPÎß ¤›{ø» ö©m›U öÁÎ GßP. dRa ∈ &I 

ö£õÖzx Bμ® GßÖ Eøh¯ vÓ¢u £¢x =]1;[aB  –––––––––– BS® 

(A) dR  (B) φ  

(C) }{ a  (D) }1,{ a  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

13. Let n
n xxf =)(  for 10 <≤ x . Then the sequence ∞

=1}{ nnf  of real-valued 
functions converges to  

n
n xxf =)( , 10 <≤ x  GßP. ö©´ ©v¨ö£søn öPõsh öuõhº Á›ø\

∞
=1}{ nnf  G[S SÂQÓx? 

(A) ∞  (B) 0 

(C) 1 (D) 
2
1

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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14. Let xxf =)(  for all ∈x . Then )(xf  is  

&À EÒÍ AøÚzx x US® xxf =)(  GßP. )(xf  J¸ 

(A) a continuous function for all ∈x  except 0=x    

 &À §äâ¯zøu uÂμ AøÚzx ¦ÒÎPÎ¾® J¸ öuõhºa] \õº¦  

(B) a differentiable function for all ∈x  except 0=x   
 &À §äâ¯zøu uÂμ AøÚzx ¦ÒÎPÎ¾® ÁøPø©¯õÚ \õº¦ 

(C) differentiable at 0=x  only  
 0=x  ÂÀ ©mk® ÁøPø©¯õÚ \õº¦   

(D) differentiable for all ∈x  
 &À AøÚzx ¦ÒÎPÎ¾® ÁøPø©¯õÚ \õº¦ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

15. Define RRf →:  by 1)( −+= xxxf  Rx ∈∀ . Then f is  

RRf →: &I 1)( −+= xxxf Rx ∈∀  GÚ Áøμ¯ÖzuõÀ f &BÚx 

–––––––––– BS® 

(A) discontinuous  

 öuõhºa]¯ØÓx   

(B) continuous and differentiable  
 öuõhºa] ©ØÖ® ÁøP¨£kzu Ti¯x 

(C) discontinuous but differentiable   
 öuõhºa]¯ØÓx BÚõÀ ÁøP¨£kzu Ti¯x   

(D) not differentiable at 0 and 1 
 0 ©ØÖ® 1&À ÁøP¨£kzu •i¯õux 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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16. Let BAf →:  be a function and BE ⊆  we call )(1 Ef −  the ————
of E under f. 

BAf →:  J¸ \õº¦ ©ØÖ® BE ⊆  GÛÀ )(1 Ef −  I  f ß RÌ E °ß 
–––––––––– GßQ÷Óõ® 

(A) image (B) inverse image 

 ¤®£®  uø»RÌ ¤®£® 

(C) co-domain (D) range  
 xøn&Aμ[P®  Ãa_ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

17. For ,...,2,1...,2,1 == nm  let 
nm

m
s nm +

=, . Then =
∞→∞→

nm
nm

s ,limlim   

,...,2,1...,2,1 == nm  
nm

m
s nm +

=,  GÛÀ =
∞→∞→

nm
nm

s ,limlim  

(A) ∞  (B) 1 

(C) 0 (D) 
2
1

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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18. Which of the following relations is not true? 
¤ßÁ¸® öuõhº¦PÎÀ Gx Esø© CÀø»? 

(A) )()()( 111 YfXfYXf −−− ∪=∪   

(B) )()()( 111 YfXfYXf −−− ∩=∩  

(C) )()()( YfXfYXf ∪=∪   

(D) )()()( YfXfYXf ∩=∩  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

19. 
If nAAA ...., 21  are countable sets, then 

∞

=1n
nA  is  

nAAA ...., 21  GsohzuUP Pn® GÛÀ 
∞

=1n
nA  

(A) Uncountable (B) Countable 

 GsohzuUPuÀ»  GsohzuUP 

(C) Infinite set  (D) None of these 
 •iÂÀ»õ Pn®  ÷©ØTÔ¯ Hx® CÀø» 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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20. 
The greatest lower bound of the set 







 ++++ ,...

4
1

,
3
1

,
2
1

,1 ππππ  

glb 






 ++++ ,...

4
1

,
3
1

,
2
1

,1 ππππ  ªP¨ ö£›¯ RÌ GÀø» GßÚ? 

(A) ∞−  (B) 0 

(C) π  (D) 1+π  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

21. Evaluate   − θddrrar 22 , over the upper half of the circle
θcosar =  

Cμmøh öuõSv¯õÚ   − θddrrar 22 , θcosar =  GßÓ Ámhzvß 

÷©À £Sv ÷©À PnUQkP. 

(A) 
18

)43(3 −π
a  (B) 

4
3 4aπ  

(C) 
16

4a−π
 (D) 

8

3aπ
 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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22. The volume bounded by the cylinder 422 =+ yx , the planes 4=+ zy
and 0=z  is ————. 

4=+ zy  ©ØÖ® 0=z  BQ¯ uÍ[PÒ ©ØÖ® 422 =+ yx   GßÓ 
E¸øÍ¯õÀ `Ì¢x Áøμ¯ÖUP¨£mh Chzvß PÚAÍÄ 

(A) π6  (B) π16  

(C) π36  (D) π32  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

23. 
 =−−

2/

0

1212 cossin
π

θθθ dnm   

 =−−
2/

0

1212 cossin
π

θθθ dnm  

(A) ),(
2
1

nmβ  (B) ),(2 nmβ  

(C) )2,2( nmβ  (D) )2,2(
2
1

nmβ  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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24. Find the volume of the solid generated by resolving the finite region
bounded by the curves ,12 += xy  5=y  about the line 3=x . 

ÁøÍÁøμ ,12 += xy  ©ØÖ® 5=y BÀ `Ç¨£k® •iÄÖ £Sv¯õÀ 
E¸ÁõUP¨£k® vs©zvß PÚ AÍøÁ 3=x GßÓ ÷|º÷Põmøh ö£õÖzx 
PshÔ¯Ä®. 

(A) π36  cubic units (B) π24  cubic units 

(C) π12  cubic units (D) π64  cubic units 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

25. Change the order of integration  
2

0 1

xe

dxdy  gives ———— 

 
2

0 1

xe

dxdy  À C¸US® öuõøP±k Á›ø\ø¯ ©õØÔÚõÀ ———— 

(A)  
xe

dydx
1

2

0

 (B)  
2

1

2

log

e

y

dydx  

(C)  
2

log 1

2

y

e

dydx  (D)  
2

1

log

2

e y

dydx  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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26. Evaluate  dx
xx 22 cossin

1
 

 dx
xx 22 cossin

1
 I ©v¨¤k 

(A) xx cottan −  (B) xx tancot −  

(C) xx cottan +  (D) xx tancot +  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

27. Which one is following correct expansion of θ5cos ? 

¤ßÁ¸ÁÚÁØÔÀ Gx \›¯õÚ Â›ÁõUP® θ5cos ? 

(A) θθθ cos5cos20cos16 25 ++   

(B) θθθ cos6cos6cos16 35 +−  

(C) θθθ cos5cos20cos16 35 +−   

(D) θθθ 456 cos5cos20cos16 +−  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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28.  =dxx3sec   

(A) )}tan(seclogtansec{
2
1

xxxx ++   

(B) 
4

sec4 x
 

(C) xx tansec3 2   

(D) xxxx tansectansec ++   

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

29. 
=−+ dxxbaf

b

a

)(  

(A) 
b

a

dxxf )(  (B)  +
b

a

dxxaf )(  

(C)  +
b

a

dxxbf )(  (D) 0 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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30. Evaluate  dxx3sin2  

©v¨¤kP  dxx3sin2  

(A) 





 −

6
6cos

2
1 x

x  (B) 





 −

3
3sin

2
1 x

x  

(C) 





 −

6
6sin

2
1 x

x  (D) 









−

2
sin

2
1 2 x

x  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

31. Find the radius of curvature of the curve )sin( ttax −= , 
)cos1( tay −=  at π=t  

ÁøÍÂß ÁøÍÄ Bμ® )sin( ttax −=  )cos1( tay −= π=t  CÀ 
PshÔ¯Ä® 

(A) a4  (B) a
4
1  

(C) a8  (D) a
8
1

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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32. The equation of tangent to the ellipse 2434 22 =+ yx  at the point 

)2,3(  is  

)2,3(  GßÓ ¦ÒÎ°À 2434 22 =+ yx }ÒÁmhzvß öuõk÷Põmiß 
\©ß£õk 

(A) 24334 =+ yx  (B) 12634 =+ yx  

(C) 12332 =+ yx  (D) 24332 =+ yx  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

33. Find the radius of curvature of the curve 244 =+ yx  at (1, 1) 

244 =+ yx  GßÓvß BμÁøÍÁøμø¯ (1, 1) GßQÓ ¦ÒÎ°À PnUQk 

(A) 23  (B) 32  

(C) 
3
2+  (D) 

3
2−  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

34. The radius of curvature at any point on the curve θnar nn cos=  is  

θnar nn cos=  GßÓ ÁøÍÁøμ°ß G¢u J¸ ¦ÒÎ°¾® ÁøÍÁøμ°ß 
Bμ® 

(A) 
1)1( ++ n

n

rn

a
 (B) 

1)1( −− n

n

rn

a  

(C) 
2)1( −− n

n

rn

a
 (D) 1)1( −+ n

n

rn
a

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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35. A conic is a locus of a point which moves so that its distance from a 
fixed point is in a constant ratio to its distance from a fixed straight
line.  
The fixed straight line is called the ———— 
J¸ ¦ÒÎ°¼¸¢x, ©ØöÓõ¸ {ø»¯õÚ ¦ÒÎUS® EÒÍ yμzvØS® 
©ØÖ® J¸ {ø»¯õÚ ÷PõmiØS® EÒÍ yμzvØS©õÚ ÂQu® ©õÔ¼¯õP 
C¸¢uõÀ A¢u ¦ÒÎ°ß {¯©¨£õøu T®¦ ÁøÍÁõS® 

A¢u {ø»¯õÚ ÷PõmiØS ————— GßÖ ö£¯º 

(A) focus (B) ecentricity  
 SÂ¯®  ø©¯ ¤ÓÌa] 

(C) circle (D) directrix  
 Ámh®  C¯US Áøμ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

36. If ),1( vux += )1( uvy += , then the Jacobian of x  and y  is  

),1( vux += )1( uvy +=  GÛÀ x  ©ØÖ® y °ß áU÷Põ¤¯ß ©v¨¦ 
————— BS® 

(A) u  (B) v  

(C) vu +  (D) vu ++1  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

37. If ),sin(sin 1 xmy −=  then 

),sin(sin 1 xmy −=  GÛÀ, ¤ÓS, 

(A) 0)1( 12
2 =+−− myyxyx  (B) 0)1( 2

12
2 =+−− ymxyyx  

(C) 0)1( 1
2

2 =+−− myyxxy  (D) 012
2 =−− myxyyx  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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38. If cyx xy =+  then 
dx
dy

  is  

cyx xy =+  GÛÀ 
dx
dy

 Gß£x ————— BS® 

(A) 
1

1

log

log
−

−

+
+−

xy

xy

xyxx

yyyx
 (B) 

1

1

log

log
−

−

+
+

xy

xy

xyxx

yyyx  

(C) 0 (D) cxx y +log  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

39. 
The second order partial derivative 

yx
u
∂∂

∂2

 for 22 594 yxyxu −+=  is  

22 594 yxyxu −+=  UPõÚ Cμshõ® Á›ø\ £Sv ÁøP±k 
yx

u
∂∂

∂2

= 

(A) yx 98 +  (B) yx 109 −  

(C) 9 (D) 8 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

40. Maximum value of 4422 )(2 yxyx +−−  is  
4422 )(2 yxyx +−− – ß «¨ö£¸ ©v¨¦ ————— BS® 

(A) 1 (B) 2 

(C) 3 (D) 4 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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41. Using Stoke’s theorem, if kzjyixr ++=  then  =⋅
C

drr   

kzjyixr ++=  GÛÀ, ì÷hõUì ÷uØÓzvøÚ £¯ß£kzv  ⋅
C

drr ß 

©v¨¦ —————— BS® 

(A) 5 (B) 0 

(C) – 2 (D) 
2
7

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

42. If S  is the surface of the sphere 2222 rzyx =++ then the value of 


→→⋅

S

dSnr  is  

S  Gß£x 2222 rzyx =++  GßÓ ÷PõÍzvß ÷©Ø£μ¨¦ GÛÀ, 
→→⋅

S

dSnr

&Cß ©v¨¦ 

(A) 24 aπ  (B) 34 aπ  

(C) 22 aπ  (D) 32 aπ  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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43. Using Green’s theorem the area bounded by a simple closed curve
C  is ———— 
QŸß ÷uØÓ¨£i GÎ¯ ‰i¯ ÁøÍÄ C &BÀ `Ç¨£mh £μ¨¦ 
—————— BS®. 

(A)  −
C

dxydyx  (B)  −
C

dxydyx
2
1  

(C)  +
C

dxydyx  (D)  +
C

dxydyx
2
1

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

44. If jyixF


22 +=  evaluate  ⋅
C

rdF


, where C is the line of xy = from 

(0, 0) to (1, 1) 

jyixF


22 +=  GÛÀ  ⋅
C

rdF


 ©v¨¤kP. C Gß£x (0, 0) •uÀ (1, 1) Áøμ 

xy =   GÝ® ÷Põk BS®. 

(A) 
2
3

 (B) 
3
2  

(C) 
3
1

 (D) 
2
1

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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45. Using Green’s theorem find dyxyydxyx
C

64)83( 22 −+−  where C is 

the boundary of the rectangular area enclosed by the lines 0=x , 
1=x , 0=y , 2=y  in the yx   plane 

QŸß ÷uØÓzøu¨ £¯ß£kzv dyxyydxyx
C

64)83( 22 −+−  PõsP. C[S 

C Gß£x yx   uÍzvÀ 0=x , 1=x , 0=y , 2=y  GßÓ ÷PõkPÒ \õº¢u 
ö\ÆÁP £μ¨¤ß Áμ®¦ BS®. 

(A) 20 (B) 10 

(C) 40 (D) 30 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

46. 
Using Parseval's Identity, the value of dt

t
t

2

0

sin

∞







  is  

£õºìöÁÀ¼ß •ØöÓõ¸ø©&ø¯ £¯ß£kzv dt
t

t
2

0

sin

∞









&ß ©v¨£õÚx 

(A) π  (B) 
π
2  

(C) 
2
π

 (D) πn  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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47. 
In Parseval’s identity  

∞

∞−

∞

∞−
=dxxf 2)( ———— ds . 

£õº\ÁÀ •ØöÓõ¸ø©°À  
∞

∞−

∞

∞−
=dxxf 2)( ———— ds  BS®. 

(A) )(sF  (B) )(sF  

(C) 2)(sF  (D) )(
2

sF
π

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

48. Choose the correct answer  
If )(})({ sFxfF = , then  

)(})({ sFxfF = , GÛÀ \›¯õÚ Âøhø¯ ÷uºÄ ö\´P 

(A) )(})({ sF
ds

d
ixfxF

n

n
n =   

(B) )(})({ sF
ds

d
ixfxF

n

n
n −=  

(C) )()(})({ sF
ds

d
ixfxF

n

n
nn −=   

(D) )(})({ sF
ds

d
xfxF

n

n
n =  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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49. 
If 







>

<
=

ax

ax
xf

for0

for1
)( , find Fourier transform of )(xf  

C[S 




>

<
=

ßC¸¨¤ BP&

ßC¸¨¤ BP&

ax

ax
xf

for0

for1
)(  GÛÀ )(xf &ß L§›¯º 

E¸©õØÓ® 

(A) 
s
assin

2
π

 (B) 
s
ascos

2
π  

(C) 
s
assin2

π
 (D) 

s
ascos2

π
 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

50. If )(pf  is the complex Fourier transform of )(xF  then ]cos)([ axxFF
equal to ———— 

)(pf  Gß£x )(xF Cß ]UP»õÚ L÷£õ›¯º E¸©õØÓ® GßÓõÀ )}({ xfF
&Cß ©v¨¦ ——————US \©©õS®. 

(A) )]()([
2
1

apfapf +−−   

(B) )]()([
2
1

apfapf −++  

(C) )]()([
2
1

apfapf −−+   

(D) 













 −−+

2
)(

2
1 pa

fpaf   

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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51. Find the gradient φ∇  if 232 zyx=φ  
232 zyx=φ  GÛÀ \õ´Ä ÂQu® φ∇  PõsP. 

(A) 
→→→

++ kzyxjzyxizxy 3222223 232  

(B) 
→→→

++ jzyxkzyxizyx 223233322 322  

(C) 
→→→

++ kzyxjzyxizyx 42334224 232   

(D) 
→→→

++ kzyxjzyxizyx 2332232 232  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

52. The unit normal to the surface 1022 =−+ zyx  at (1, 1, 1) is ————

1022 =−+ zyx  GßÓ £μ¨¦US (1, 1, 1)&À A»S ö\[Pzx ——————
BS®. 

(A) 
9
22

→→→
−+ kji

 (B) 
3
22

→→→
++ kji  

(C) 
3
22

→→→
−+ kji

 (D) 
→→→

−+ kji 22  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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53. 
If 

→→→→
++= kzjyixr  and  rr =→

||   then, )( →⋅∇ rrn  is 
→→→→

++= kzjyixr  ©ØÖ® rr =→
||  GÛÀ, )( →⋅∇ rrn ß ©v¨¦ 

(A) nrn −+ )2(  (B) nrn )2( +  

(C) nrn )3( +  (D) nrn )4( +   

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

54. 
If )3( 333 xyzzyxgradF −++=

→
, then 

→
Fcurl  is ———— 

)3( 333 xyzzyxgradF −++=
→

 GÛÀ 
→
Fcurl  Gß£x ——————

BS®. 

(A) )(6 zyx ++  

(B) )(3)(3)(3 222 xyzzxyyzx −+−+−  

(C) 1  

(D) 0 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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55. If kjyixr


2++= , then rgrad  is   

kjyixr


2++=  GÛÀ r&ß \õ´Ä ÂQu ©v¨¦ 

(A) 
r
r−  (B) 

r
r  

(C) 
2r

r
 (D) 

2r

r−  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

56. The value of 1a  in the Fourier series of the function xxxf sin)( =
defined in ),( ππ−  is ———— 

xxxf sin)( =  GßÓ \õº¦, ),( ππ− &À Áøμ¯ÖUP¨£mhõÀ, Auß L§›¯º 

öuõh›À 1a &ß ©v¨¦ —————— BS®. 

(A) 
2
1−  (B) 

3
1−  

(C) 2 (D) 4 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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57. In the Fourier series of 2)()( xxf −= π  defined in ),( ππ−  the value 
of the Fourier constant nb  is ————  

2)()( xxf −= π , ),( ππ−  GßÓ CøhöÁÎ°À Áøμ¯ÖUP¨£mh \õº¤ß, 

L÷£õ›¯›ß ‘ nb ’&ß ©v¨¦. 

(A) 
n
π2

 (B) n

n
)1(

4 −π  

(C) 1)1(
4 +− n

n
π

 (D) 
n
π4

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

58. Find 0a  for the cosine series for the function










<≤−

<≤
=

πππ

π

xx

xx
xf

2
in

2
0in

)(  

\õº¦ 










<≤−

<≤
=

πππ

π

xx

xx
xf

2
;

2
0;

)( &ß öPõø\ß öuõh›ß 0a  ©v¨ø£ Psk¤i

(A) 
2
π

 (B) π  

(C) π2  (D) 
3
π

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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59. If xxf =)( , π20 << x , then 0a  in the Fourier expansion of )(xf  is  

C[S xxf =)( , π20 << x , GÛÀ )(xf &ß L§›¯º öuõhº Â›ÁõUPzvÀ 

0a &ß ©v¨¦ 

(A) π  (B) π2  

(C) 
π
1

 (D) 
π2
1

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

60. If xxf =)(  is defined in ππ <<− x  with period π2 , then the Fourier 
expansion of )(xf  is  

xxf =)(  GßÓ \õº¦ π2  Põ»zvÀ ππ <<− x GßÓ CøhöÁÎ°À 
Áøμ¯øÓ ö\´¯¨£mhx GÛÀ, Auß L§›¯º Â›ÁõUP® 

(A) 
∞

=

−

1
sin

)1(2

n

n

nx
n

 (B) 
∞

=

+−

1

1

sin
)1(2

n

n

nx
n

 

(C) 
∞

= +
−

1
sin

1
)1(2

n

n

nx
n

 (D) 
∞

=

+

+
−

1

1

sin
1
)1(2

n

n

nx
n

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 



419-Mathematics 
 

32

61. Solve 02 2

2

4

4
=++ y

dx
yd

dx
yd

. 

02 2

2

4

4
=++ y

dx
yd

dx
yd

&I wºUP. 

(A) xcxcxcxcy sincossincos 4321 +++=   

(B) ( ) ( ) xxccxxccy sincos 4321 +++=  

(C) xcxcxcxcy 2sin2cos2sin2cos 4321 +++=   

(D) ( ) ( ) xxccxxccy 2sin2cos 4321 +++=  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

62. Find the laplace transform of te t 22 cos . 

te t 22 cos  – ß »õ¨»ì E¸©õØÓzøu PõsP. 

(A) 
1

.
)2(

1
2 +− s

s
s

 (B) 








+−
−+

− 4)2(

)2(
2

1
2
1

2s

s
s

 

(C) 
12 +s

s
 (D) 

1)2(

!
+− ns

n
 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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63. The Wronskian of the set { }xxx 31,1,1 −+−  is 
{ }xxx 31,1,1 −+−  GßÓ Pnzvß Æ÷μõßìQ¯ß —————— BS®. 

(A) 32 +x  (B) 32 2 +x  

(C) 0 (D) 32 4 −x  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

64. 
Solution of 033

2

2

3

3
=−+− y

dx
dy

dx

yd

dx

yd
 is  

033
2

2

3

3
=−+− y

dx
dy

dx

yd

dx

yd
&ß wºÄ 

(A) xeCxBxAy −++= )( 2  (B) xeCxBxAy )( 2++=  

(C) xxx CeBeAey 32 ++=  (D) xxx CeBeAey 32 −−− ++=  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

65. Solve π=++ yDD )12( 2  

π=++ yDD )12( 2 &I wºÄ PõsP.  

(A) π++ −xeBAx )(  (B) π2)( ++ xeBAx  

(C) 0)( 2 ++ xeBAx  (D) 1)( 2 ++ − xeBAx  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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66. The solution of 
x
y

y
x

p
p −=− 1

, where 
dx
dy

P =  is ———— 

wºÄ Põs : 
x
y

y
x

p
p −=− 1

 , C[S 
dx
dy

P =  

(A) 0)()( 22 =−−− cxycyx  (B) 0)()( 44 =+++ cxycyx  

(C) 0)( 22 =






 −++ c
y
x

cyx  (D) 0)( 22 =





 −−− c

x
y

cyx  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

67. The particular integral of the Differential Equation
xeyDD x 2cos)34( 2 =+−  is ––––––––––   

xeyDD x 2cos)34( 2 =+−  GßÓ ÁøPUöPÊ \©ß£õmiß ]Ó¨¦ 
öuõøP¯®  

(A) )2cos2(sin
8

xx
ex

−−
 (B) )2cos2(sin

8
xx

ex
+−  

(C) )2cos2(sin
8

xx
ex

−  (D) )2cos2(sin
8

xx
e x

+
−

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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68. Solve 








+
−

2
1

)(

1

as
L  

wºUPÄ® 








+
−

2
1

)(

1

as
L  

(A) te at−  (B) teat  

(C) taeat  (D) tae at−  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

69. Find 








+
−−

2
22

22
1

)( ap
ap

L  










+
−−

2
22

22
1

)( ap
ap

L I Psk¤i 

(A) att cos  (B) att sin  

(C) att cosh  (D) att sinh  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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70. If ,3sin tyy =+′′  0)0( =y , 0)0( =′y ; then find ][yL  

,3sin tyy =+′′  0)0( =y , 0)0( =′y  GÛÀ ][yL I Psk¤i 

(A) 
)9()1(

3
++ ss

 (B) 
)9()1(

3
−− ss

 

(C) 
)9()1(

3
22 ++ ss

 (D) 
)9()1(

3
22 −− ss

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

71. Laplace Transform technique is very useful in solving differential
equation with ———— coefficients. 
»õ¨»õì E¸Á©õØÓ[PÒ ªP •UQ¯©õÚ £¯ß£õk ÁøPöPÊ 
\©ß£õkPøÍ wº¨£vÀ GßÚ öPÊ ÷uøÁ¨£kQÓx.  

(A) Constant (B) Zero 

 ©õÔ¼  _È 

(C) Variable (D) Non variable  
 ©õÔ  ©õÔ AÀ»õu 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

72. Using Laplace Transforms, the solution of the equation
tyy 5cos1025 =′+′′ , with 2)0( =y , 0)0( =′y   is ———— 

tyy 5cos1025 =′+′′ , 2)0( =y , 0)0( =′y  GßÓ ÁøPUöPÊ \©ß£õmiÀ, 
»õ¨»õì E¸Á©õØÓzøu £¯ß£kzvÚõÀ QøhUS® wºÄ —————— 

(A) ttt 5sin5cos2 +  (B) ttt 5sin5cos2 −  

(C) t5tan  (D) t5cot  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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73. The value of 








+
−

2
1

)2(s
s

L  is ———— 










+
−

2
1

)2(s
s

L  GßÓ \õº¤ß »õ¨»õì ÷|º©øÓ ©õØÓ©õÚx ——————

(A) )21(2 te t −−  (B) )21(2 te t +−  

(C) )21(2 te t −  (D) )21(2 te t +  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

74. Eliminating an arbitrary function from 





=

x
y

fz  gives a partial 

differential equation as ————. 







=

x
y

fz  C¼¸¢x ußÛaø\¯õÚ \õº¦ ö\¯À£õmøh }UQ ö£Ö® £Sv 

ÁøPUöPÊ \©ß£õk —————— BS®.  

(A) 0=+ yqxp  (B) 0=− yqxp  

(C) 0=+ ypxq  (D) 0=− ypxq  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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75. Solve mxlyqlznxpnymz −=−+− )()(  
mxlyqlznxpnymz −=−+− )()( I wºÄ PõsP.  

(A) 0],[ 222 =++++ zyxnzmylxφ   

(B) 0],[ =++++ zyxnzmylxφ  

(C) 0],[ 222222 =++++ zyxnzmylxφ   

(D) 0],[ =−−++ zyxnzmylxφ  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

76. The partial differential equation by elimination of the arbitrary
function from )( 22 yxfZ −=  is ————  

)( 22 yxfZ −= &À ÂvUPmk¨£õhØÓ \õºø£ }UQ £Sv ÁøPöPÊ 
\©ß£õk —————— BS®.  

(A) 0=+ qxpy  (B) qxpyz +=  

(C) 0=+ qypx  (D) qypxz +=  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

77. Solve 022 2 =+−− pqqxypxzx  

022 2 =+−− pqqxypxzx  I wºÄ PõsP.  

(A) )( 22 axbayz −+=  (B) )( 2 aybxaz −+=  

(C) )( 2 axbayz −+=  (D) )( 22 aybaxz −+=  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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78. What is the envelope of the family of straight lines
222 cabcxy ++= ?  
222 cabcxy ++= GßÓ •Ê ‰»® ——————I öuõk® J¸ 

÷|º÷PõkPÎß öuõSvø¯ SÔUQßÓx, ÷©¾® Cx ÷|º÷PõkPÎß 
öuõSv°ß uÊÂ¯õS®.  

(A) Circle (B) Ellipse 

 Ámh®  }ÒÁmh® 

(C) Parabola  (D) Hyperbola  
 £μÁøÍ¯®  {ªº©õø» 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

79. Elimate ba,  from the equation )()( byaxz ++=  and form the 
partial differential equation  

)()( byaxz ++=  GßÓ \©ß£õmiÀ Aø©²® ba,  GßÓ 
ÂvUPmk¨£õhØÓ ©õÔ¼PøÍ }UQ ÷|›¯À £Sv ÁøPU öPÊ \©ß£õmøh 
Á¸ÂUP  

(A) yqxpz +=  (B) 
xy

pq
z

4
=  

(C) pqz =  (D) yqxpz 4+=  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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80. The resulting partial differential equation after eliminating the
function from )( 22 yxfz −=  is  

)( 22 yxfz −=  GßÓ \©ß£õmiÀ \õºø£ }UQ¯ ¤ß QøhUS® £Sv 
ÁøPUöPÊ \©ß£õk 

(A) 022 =+ xqyp  (B) 0=− qxpy  

(C) 0=+ qxpy  (D) 022 =− xqyp  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

81. The time gap between placing of an order and its actual arrival in
the inventory is ————. 
J¸ Bºhøμ øÁ¨£uØS® \μUSPÎÀ Auß Esø©¯õÚ Á¸øPUS® 
Cøh°»õÚ ÷|μ CøhöÁÎ Gß£x ———— BS®.  

(A) Demand time (B) Lead time 

 ÷uøÁ ÷|μ®  •ßÚo ÷|μ® 

(C) Order cycle (D) Time horizon  
 Bºhº _ÇØ]  ÷|μ AiÁõÚ® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

82. The time period between placements of two successive order is  
Cμsk öuõhºa]¯õÚ u¸Â¨¦PÒ Cøh°»õÚ Põ»® Gß£x 

(A) Order cycle (B) Lead time 

 JÊ[S _ÇØ]  •ußø© Põ»® 

(C) Demand  (D) Purchase time  
 ÷uøÁ  öPõÒ•uÀ Põ»® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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83. In inventory models the price breaks depends on ————. 
\μUS ©õv›PÎÀ Âø» •ÔÄPÒ ———— ö£õÖzux. 

(A) Purchase quantity of the products  

 u¯õ›¨¦PÎß öPõÒ•uÀ AÍøÁ¨    

(B) Nature of demand of the products 
 u¯õ›¨¦PÎß ÷uøÁ°ß ußø©ø¯ 

(C) Non availability of the products  
 ö£õ¸mPÒ QøhUPõø©ø¯  

(D) Quality of the products  
 ö£õ¸mPÎß uμzøu¨  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

84. Job    :  A  B  C  D   E 
Machine M1 :  10   2  18   6  20 
Machine M2 :   4 12 14 16  8 

The optimal sequence of the above problem is  

÷Áø»  :  A  B  C  D   E 
C¯¢vμ® M1 :  10   2  18   6  20 
C¯¢vμ®M2 :   4 12 14 16  8 

÷©÷» öPõkUP¨£mkÒÍ PnUQß EP¢u Á›ø\ 

(A) A – B – C – D – E (B) B – D – C – E – A 

(C) E – D – C – B – A (D) C – E – D – A – B 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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85. 
 

Job  1 2 3 4 5 6 

MA 3 12 5 2 9 11

MB 8 6 4 6 3 1 

MC 13 14 9 12 8 13

Find the Idle time for three machines 
÷Áø» 1 2 3 4 5 6 

CA 3 12 5 2 9 11

CB 8 6 4 6 3 1 

CC 13 14 9 12 8 13
‰ßÖ C¯¢vμ[PÐUPõÚ ö\¯»ØÓ ÷|μzøuU PshÔ¯Ä® 

(A) 34, 48, 7 (B) 36, 50, 9 

(C) 35, 49, 8 (D) 33, 47, 6 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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86. To convert the three machines CBA ,, into two machines 
sequencing problem, if ————.  
‰ßÖ G¢vμ[PÒ CBA ,,  öPõsh öuõhº•øÓ PnUQøÚ, Cμsk 
G¢vμ[PÒ öPõsh PnUPõP ©õØÖÁx, GÛÀ ———— 

(A) Minimum time on Machine ≥A  maximum time on Machine B 
 G¢vμ® A & À SøÓ¢u£m\ ÷|μ® ≥  G¢vμ® B & À AvP£m\ ÷|μ® 

(B) Minimum time on Machine ≤A  maximum time on Machine B 
 G¢vμ® A & À SøÓ¢u£m\ ÷|μ® ≤  G¢vμ® B & À AvP£m\ ÷|μ® 

(C) Maximum time on Machine ≥A  minimum time on Machine B
 G¢vμ® A & À AvP¨£m\ ÷|μ® ≥  G¢vμ® B & À SøÓ¢u£m\ ÷|μ® 

(D) Maximum time on Machine ≤A  minimum time on Machine B
 G¢vμ® A & À AvP¨£m\ ÷|μ® ≤  G¢vμ® B & À SøÓ¢u£m\ ÷|μ® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

87. The longest possible time is  
ªP }sh \õzv¯©õÚ ÷|μ® 

(A) Sequencing time (B) Optimistic time 

 öuõhºÁ›ø\¨£kzx® ÷|μ®  \õuP©õÚ ÷|μ® 

(C) Pessimistic time (D) Most likely time  
 \õuP©ØÓ ÷|μ®  ªPÄ® Â¸¨£©õÚ ÷|μ® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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88. ———— determines the earliest occurrence times of the events in
critical path calculation.  
•UQ¯©õÚ £õøu PnURmiÀ {PÌÄPÎß Bμ®£ {PÌÄ ÷|μ[PøÍ 
———— wº©õÛUQÓx. 

(A) Forward pass (B) Backward pass 

 •ß÷ÚõUQ AÝ¨¦uÀ  ¤ß÷ÚõUQ AÝ¨¦uÀ 

(C) Skipped pass (D) Normal pass  
 uÂºUP¨£mh AÝ¨¦uÀ  \õuõμn AÝ¨¦uÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

89. A small project consists of seven activities for which the relevant
data is given below :  

Activity  A B C D E F G 

Preceding activity  – – – A, B A, B C, D, E C, D, E

Duration (days)  4 7 6 5 7 6 5 

The minimum time to complete the project is ————. 
J¸ ]Ô¯ vmh® HÊ ö\¯À£õkPøÍU öPõskÒÍx, AuØPõÚ 
öuõhº¦øh¯ uμÄ R÷Ç öPõkUP¨£mkÒÍx : 

ö\¯À£õk A B C D E F G 
•ß÷Úõi ö\¯À£õk – – – A, B A, B C, D, E C, D, E
Põ» AÍÄ (|õmPÎÀ) 4 7 6 5 7 6 5 

vmhzvøÚ •iUP ÷uøÁ¯õÚ SøÓ¢u£m\ ÷|μ® ————? 

(A) 10 days (B) 20 days 

 10 |õmPÒ  20 |õmPÒ 

(C) 30 days (D) 40 days 
 30 |õmPÒ  40 |õmPÒ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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90. The necessary and sufficient condition for a transportation problem 
to have a feasible solution, if ————. 
J¸ ÷£õUSÁμzx PnUS Cø\¢u wºÂøÚ ö£ÖÁuØPõÚ ÷£õx©õÚ ©ØÖ® 
÷uøÁ¯õÚ {£¢uøÚ¯õÚx ———— 

(A)  
= =

≠
M

i

N

j
ji ba

1 1
 (B)  

= =
=

M

i

N

j
ji ba

1 1

 

(C)  
= =

<
M

i

N

j
ji ba

1 1
 (D)  

= =
>

M

i

N

j
ji ba

1 1
  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

91. Any two-person zero-sum game satisfying –––––––––– is said to 
have a saddle point  
G¢u Cμsk |£ºPÎß §äâ¯&ÂøÍ¯õmk v¸¨vPμ©õP EÒÍx –––––––––
J¸ ÷\n® ¦ÒÎ C¸¨£uõP TÓ¨£kQÓx 

(A) Max all rows (Row Minimum) = Min all columns (column 
maximum) 

 AvP£m\ AøÚzx Á›ø\PÒ (Á›ø\ SøÓ¢u£m\®) = SøÓ¢u£m\
AøÚzx ö|kÁ›ø\PÒ (ö|kÁ›ø\ AvP£m\®) 

(B) Row maximum = Column minimum 

 Á›ø\ AvP£m\® = SøÓ¢u£m\ ö|kÁ›ø\  

(C) Max all rows (Row minimum) ≠ min all columns (Column 
maximum) 

 AvP£m\ AøÚzx Á›ø\PÒ (Á›ø\ SøÓ¢u£m\®) ≠  SøÓ¢u£m\
AøÚzx ö|kÁ›ø\PÒ (ö|kÁ›ø\ AvP£m\®) 

(D) Row = column 

 Á›ø\ = ö|kÁ›ø\ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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92. For the LPP Max 21 105 xxz +=  

Subject ,121 ≤+ xx  1232 21 ≥+ xx , 0, 21 ≥xx  has ————. 

AvP£m\ 21 105 xxz +=  

Subject ,121 ≤+ xx  1232 21 ≥+ xx , 0, 21 ≥xx &ß wºÄ 

(A) No feasible solution (B) Unbounded solution 

 \õzv¯©õÚ wºÄPÒ CÀø»  Áμ®£ØÓ wºÄPÒ 

(C) Unique Optimum solution (D) Multiple Optimum solution
 uÛzxÁ©õÚ EP¢u wºÄPÒ  £» EP¢u wºÄPÒ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

93. The solution to a transportation problem with −m sources and n
destinations is feasible, if the number of allocations are ————. 
m  Buõμ[PÒ ©ØÖ® n C»USPÐhß Ti¯ ÷£õUSÁμzxa ]UP¾UPõÚ 
wºÄ \õzv¯® BS® ÷£õx JxURkPÎß GsoUøP Gß£x, ————
BS®. 

(A) 1−+ nm  (B) 1++ nm  

(C) nm +  (D) nm ×  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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94. In a transportation problem with ‘m’ origins and ‘n’ destinations if a 
basic feasible solution has ———— allocations. The problem is said 
to be a degenerate transportation problem.  
‘m’ (¦Ó¨£õkPøÍ²®/Bμ®£[PøÍ²®)  ‘n’ ÷\¸ªh[PøÍ²® Eøh¯ 
÷£õUSÁμzx PnUQÀ Ai¨£øh \õzv¯ wºÄ ———— JxURkPÒ 
ö£ØÔ¸¢uõÀ A¢u PnUS ^μÈ²® ÷£õUSÁμzx PnUPõS®. 

(A) Exactly 1−+ nm  (B) Less than 1−+ nm  

 \›¯õP 1−+ nm   1−+ nm  US SøÓÁõÚ 

(C) More than 1−+ nm  (D) Exactly 1++ nm  
 1−+ nm  US AvP©õÚ  \›¯õP 1++ nm  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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95. In the dual problem constraint with respect to 1x variable in primal 
in equation form of the L.P.P. 
Minimize 21 1215 xxz +=  

Subject to 

isxx

xx

xx

0,

542

32

21

21

21

≥
≤−

≥+
 

Minimize 21 1215 xxz +=  

Subject to 

0,

542

32

21

21

21

≥
≤−

≥+

xx

xx

xx

 

Gß£x ÷|›¯À {μ»õUP® GÛÀ 1x &©õÔ°ß Cøn ¤μa]øÚ°À EÒÍ 
Pmk£õmk \©ß£õk ———— BS®. 

(A) 152 21 ≤+ yy  (B) 152 21 ≤+ yy  

(C) 152 21 ≥+ yy  (D) 152 21 ≥+ yy  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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96. Solve the following game and find the value of the game.   
  Player B

 B1 B2

A1 30 2 

A2 4 14 
Player A

A3 6 9 
 

¤ßÁ¸® ÂøÍ¯õmøhz wºzx, ÂøÍ¯õmiß ©v¨ø£ PõsP. 
  Ãμº B

 B1 B2

A1 30 2 

A2 4 14
Ãμº A

A3 6 9 

(A) 
91

206=V  (B) 
91

260=V  

(C) 
19
206=V  (D) 

93
206=V  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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97. In two-person zero-sum game, loss of one player is ———— of the 
other. 
Cμmøh&Ãμº, §ä¯ TkuÀ ÂøÍ¯õmiÀ, J¸ Ãμ›ß |èh®, ©ØöÓõ¸ 
Ãμ›ß ———— BS®. 

(A) equal to the gain (B) equal to the loss 

 »õ£zvØS \©®  |èhzvØS \©® 

(C) not equal to the gain (D) greater than the gain 
 »õ£zvØS \©ªÀø»  »õ£zøu Âh AvP® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

98. ———— is the expected payoff when all the players of the game
follow their optimum strategies. 
GÀ»õ ÷£õmi¯õÍºPÐ® AÁºPÐUS Â¸¨£©õÚ u¢vμzvÀ ÂøÍ¯õk® 
÷£õx Gvº£õºUP¨£k® ÂøÍÄ ———— GÚ¨£k®. 

(A) gain of the game  

 ÂøÍ¯õmiß »õ£®   

(B) value of the game 
 ÂøÍ¯õmiß ©v¨¦ 

(C) loss of the game  
 ÂøÍ¯õmiß |èh®  

(D) strategy of the game  
 ÂøÍ¯õmiß u¢vμ® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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99. The amount of payoff at an equilibrium point is known as the
———— of the game. 
J¸ \©õÚ ¦ÒÎ°À ÂøÍÂß öuõøP, A¨÷£õmi°ß ————
GÚ¨£k®. 

(A) value (B) gain 

 ©v¨¦  »õ£® 

(C) loss (D) pay off  
 |èh®  ÂøÍÄ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

100. A game is said to be fair, if ————. 
J¸ ÂøÍ¯õmk {¯õ¯©õÚx GßÖ TÓ¨£kQÓx GÛÀ ———— BS®. 

(A) upper value is more than lower value of the game  
 ÂøÍ¯õmiß SøÓ¢u ©v¨ø£ Âh ÷©À ©v¨¦ AvP®   

(B) upper and lower values of the game are not equal 
 ÂøÍ¯õmiß ÷©À ©ØÖ® RÌ ©v¨¦PÒ \©©õP CÀø» 

(C) upper and lower values of the game are same and zero  
 ÂøÍ¯õmiß ÷©À ©ØÖ® RÌ ©v¨¦PÒ \©® ©ØÖ® §äâ¯® 

(D) none of the above  
 ÷©À SÔ¨¤mhøÁ GxÄ® CÀø» 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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101. 916 22 +−+ xx  = ———— for large x. 

ö£›¯ x US 916 22 +−+ xx  

(A) 
x3

7
 nearly (B) 

7
2x

 nearly 

 
x3

7
 ÷uõμõ¯©õP  

7
2x

 ÷uõμõ¯©õP 

(C) 
x2

7
 nearly (D) 

7
3x

 nearly 

 
x2

7
 ÷uõμõ¯©õP  

7
3x

 ÷uõμõ¯©õP 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

102. The coefficient of nx  in the expansion of 
xe

xx 2321 −+
 is  

xe

xx 2321 −+
– ß nx &ß SnP® 

(A) )31(
!
)1( 2nn

n

n

−+−
 (B) )31(

!
)1( 2nn

n

n

−−−  

(C) )31(
!
)1( 2nn

n

n
+−−

 (D) )13(
!
)1( 2 −−−

nn
n

n

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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103. The sum of first n terms of the series  ++++ )!()!2(2)!1(1 nn  is 

 ++++ )!()!2(2)!1(1 nn  GßÓ öuõh›ß •uÀ n EÖ¨¦PÎß TkuÀ 

(A) )!(
2

)1(
n

nn +
 (B) )!(

2
)1(

n
nn −  

(C) 1!)1( −+n  (D) 2]!)1[( +n  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

104. Sum the series  

∞+⋅⋅−⋅+− 
12
5

8
3

4
1

8
3

4
1

4
1

1  

∞+⋅⋅−⋅+− 
12
5

8
3

4
1

8
3

4
1

4
1

1  öuõhøμ _¸UPÄ®. 

(A) 
3
1

 (B) 
3
2  

(C) 3  (D) 
2
3

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 



419-Mathematics 
 

54

105. The coefficient of nx  in xex +− 1)1(  is  
xex +− 1)1( À nx – ß SnP® –––––––––– BS® 

(A) 










 +
n
n

e
1

 (B) 










 −
n
n

e
1  

(C) 








− n

n
e

1
 (D) 









+ n

n
e

1
 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

106. The transformed equation whose roots are the reciprocals of the
roots of 06987 234 =−++− xxxx  is 

06987 234 =−++− xxxx  GßÓ \©ß£õmiß ‰»[PÎß uø»RÌ 
‰»[PÍõP öPõsh E¸©õÔ¯ \©ß£õk –––––––––– BS®. 

(A) 017896 234 =−+−− xxxx   

(B) 017896 234 =++++ xxxx  

(C) 017896 234 =+−+− xxxx   

(D) 017896 234 =+−−+ xxxx   

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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107. Frame an equation with rational coefficient one of whose root is
25 +  

25 + –ø¯ ‰»©õPU öPõsh ÂQu•Ö SnP[PÒ öPõsh \©ß£õk 
E¸ÁõUSP 

(A) 0914 24 =+− xx  (B) 0914 24 =++ xx  

(C) 0914 24 =−+ xx  (D) 0914 24 =−− xx  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

108. One root of the reciprocal equation 014334 2345 =+++++ xxxxx is 

014334 2345 =+++++ xxxxx GßÓ uø»RÌ \©ß£õmiß J¸ ‰»® 

(A) 1=x  (B) 1−=x  

(C) 2=x  (D) 2−=x  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

109. If γβα ,,  are roots of 023 =+++ rqxpxx , then =Σ βα 2    

γβα ,,  Gß£Ú 023 =+++ rqxpxx – ß ‰»[PÒ GÛÀ =Σ βα 2  

(A) pqr3  (B) qrp −3  

(C) pqr −3  (D) qrp −3  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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110. Let A  be any square matrix. Then T   
A  Gß£x H÷uõ J¸ \xμ Ao GÛÀ 

(A) TAA +  is symmetric (B) TAA −  is symmetric 

 TAA +  J¸ \©a^º Ao  TAA −  J¸ \©a^º Ao 

(C) TAA +−  is symmetric (D) TA  is symmetric 

 TAA +−  J¸ \©a^º Ao  TA  J¸ \©a^º Ao 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

111. Which one is correct to the following hyperbolic function
xx coshsinh2  

¤ßÁ¸ÁÚÁØÔÀ Gx \›¯õÚ SÂ¤øÓ \õº¦ xx coshsinh2  

(A) 
2

22 xx ee −+
 (B) 

2

xx ee −+  

(C) 
2

22 xx ee −− −
 (D) 

2

22 xx ee −− +
 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

112. Expansion of θ4cos  is 
θ4cos Âß Â›Ä –––––––––– BS® 

(A) 1sin8sin8 24 ++ θθ  (B) 1sin8sin8 24 −− θθ  

(C) 1sin8sin8 24 +− θθ  (D) 1sinsin8 24 +− θθ  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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113. In a Skew Hermitian matrix, all the diagonal entries are 
J¸ \›ÁõÚ öíºªæ¯ß Ao°ß ‰ø»Âmh EÒÏkPÒ 

(A) 0  

 0  

(B) 1 

 1 

(C) 0 or purely real  
 0 AÀ»x •ØÔ¾® ö©´¯õÚøÁ  

(D) 0 or purely imaginary 

 0 AÀ»x •ØÔ¾® PØ£øÚ¯õÚøÁ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

114. The eigen vector of the matrix 















=

113
151
311

A  is  
















=

113
151
311

A  GßÓ Ao°ß IPß öÁUhº –––––––––– BS®. 

(A) 0367 23 =++ λλ  (B) 0367 23 =+− λλ  

(C) 0736 23 =−+ λλ  (D) 0736 23 =−− λλ  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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115. Find the rank of the matrix 

















395
173
021

 

















395
173
021

 US uμ Gsøn {ÖÄP. 

(A) 4 (B) 8 

(C) 12 (D) 9 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

116. If IAA T =⋅  then the matrix A  is called 

IAA T =⋅  GÛÀ, A¢u Ao A  –––––––––– GÚ AøÇUP¨£k® 

(A) Orthogonal matrix (B) Triangular matrix 

 ö\[Szx Ao  •U÷Põn Ao 

(C) Singular matrix (D) Unitary matrix 
 §a]¯ ÷PõøÁ Ao  Kμ»S Ao 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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117. The eigen values of 

















c
b

gha

00
00  are 

















c
b

gha

00
00  GßÓ Ao°ß uÛzußø© ‰»[PÒ ––––––––––, ––––––––––, 

–––––––––– BS®. 

(A) 0, 1, 2 (B) gha ,,  

(C) cba ,,  (D) gh,,0  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

118. x1sinh−  = 

x1sinh−  –––––––––– 

(A) ( )1log 2 ++ xxe  (B) ( )1log 2 −+ xxe
 

(C) ( )1log 2 +− xxe  (D) ( )1log 2 −− xxe  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

119. Real part of ( )iyx +tan  is 
( )iyx +tan  ß ö©´¨£Sv –––––––––– BS® 

(A) 
yx

x
2cosh2cos

2sin
−

 (B) 
y

x
2cosh

2sin  

(C) 
yx

x
2cosh2cos

2sin
+

 (D) 
xy

x
2cos2cosh

2sin
−

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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120. If ( ) iyxiBA +=+sin , then =−
A

y

A

x
2

2

2

2

cossin
 

( ) iyxiBA +=+sin  GÛÀ =−
A

y

A

x
2

2

2

2

cossin
 

(A) 0 (B) 1 

 (C) –1 (D) 
2
1

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

121. The time interval between the instant of projection and the instant 
when it is back on horizontal plane through the point of projection.
During this time 0=y , then time of flight =T ————? 
GÔö£õ¸ÍõÚx 0 Â¼¸¢x ¦Ó¨£mk 0&ß ÁÈ÷¯ ö\À¾® QøhzuÍzvÀ 
A  GßÓ ¦ÒÎø¯ AøhÁuØS GkzxU öPõÒÐ® ÷|μzøu T GÚU 
öPõÒ÷Áõ®.  C¢uU Põ» AÍÂÀ xPÒ ö\[Szxz vø\°À ö£ØÓ Ch¨ 
ö£¯ºa] _È¯õS®.  C[S T ß ©v¨¦ ————? 

(A) 
g

u αcos2
 (B) 

g
u α2sin2  

(C) 
g

u αsin2
 (D) 

g
u αsin2 2

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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122. For a projectile, =
g

u
2

2
 

J¸ GÔö£õ¸Îß =
g

u
2

2
 

(A) minimum range (B) height 

 SøÓ¢u£m\ yμ®  E¯μ® 

(C) maximum range (D) maximum height 
 AvP£m\ yμ®  AvP£m\ E¯μ® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

123. The increase in kinetic energy due to direct impact of two spheres is 
÷|μi PnzuõUPzvÚõÀ Cμsk £¢xPÎÚõÀ E¯¸® C¯UP BØÓÀ 
–––––––––– BS®. 

(A) 2
12

2

21

21 )()1(
2
1

uue
mm

mm −−
+

  

 2
12

2

21

21 )()1(
2
1

uue
mm

mm −−
+

 

(B) 2
12

2

21

21 )()1(
2
1

uue
mm

mm −−
+

−  

 2
12

2

21

21 )()1(
2
1

uue
mm

mm −−
+

−  

(C) Zero 
 §ä¯® 

(D) Constant 
 ©õÔ¼  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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124. A particle is projected in a point from level ground with a velocity
84 m/sec at the angle of 30°. Find the direction of motion of it in the 
height 60 m 
J¸ xPÍõÚx \©uÍzvÀ J¸ ¦ÒÎ°¼¸¢x ÂÚõiUS 84 «mhº GßÝ® 

vø\÷ÁPz÷uõk 30° ÷PõnzvÀ GÔ¯¨£kQÓx. 60 «mhº E¯μzvÀ 
C¸US®ö£õÊx Auß C¯UP vø\ø¯²® PõsP. 

(A) 30° (B) 32° 

(C) 33°42' (D) 33°30' 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

125. A shell lying in a smooth horizontal tube, suddenly explodes and 
breaks into 2 portions of masses m  and m′ . If s is the distance apart 
in the tube of the masses after a time t , then the work done by the 
explosion is  
ö©ßø©¯õÚ QøhzuÍ SÇõ°À EÒÍ Ssk JßÖ vjöμÚ öÁizx 
m  ©ØÖ® m′ {øÓPÍõP¨ ¤›QÓx. {øÓPÎß SÇõ°À t  Põ» 
CøhöÁÎUS¨ ¤ÓS HØ£k® öuõø»Ä s  GÛÀ, öÁi¨£õÀ ö\´¯¨£k® 
÷Áø» –––––––––– BS®. 

(A) 2

2

2
1

t
s

mm
mm

′+
′

 (B) 2

2
2

t
s

mm
mm
′

′+
 

(C) 2

2

2
1

t
s

mm
mm

′−
′+

 (D) 
t
s

mm
mm

′+
′

2
1

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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126. A particle is projected so as to clear a wall of height h at a 
horizontal distance a to have a range b from the point of projection. 
Then the velocity of projection is 
J¸ xPÒ, E¯μ® h  ©ØÖ® Qøh©mhyμ® a öPõsh _ÁØøÓ _zu® ö\´¯ 
ÃÌQÓx. Ax b  GßÓ Áμ®¦ öPõshuõP ÃÇ¼¸¢x C¸US® ÷£õx, ¤ÓS 
ÃÇÀ vø\÷ÁP® –––––––––– BS®. 

(A) 
( )

2

2

2h
ab −

 (B) ( ) hab 2/2+  

(C) ( )abah
hbabg

−
++

2
))((

 (D) 
( )

( )abha
bhabag

−
+−

2
][ 2222
 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

127. If V  and W  be the velocities at the ends of a focal chord of a
projectile’s path and u  stands for the horizontal component of the
velocity then  
V  ©ØÖ® W  J¸ GÔ¨ö£õ¸Ò £õøu°ß ø©¯U SÔ±miß •øÚPÎÀ 
EÒÍ vø\÷ÁP[PÍõP C¸¢uõÀ, u  Gß£x vø\÷ÁPzvß Qøh©mh 
TÖPøÍ SÔUQÓx GÛÀ  

(A) 
222

111

uWV
=+  (B) 

uWV
111 =+  

(C) 
333

111

uWV
=+  (D) 

444

111

uWV
=+  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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128. The moment of inertia of uniform circular disc about a tangent line
is 
J¸ ^μõÚ Ámhz uPmiß, öuõk÷Põmøh¨ ö£õÖzx, {ø»©z v¸¨¦zvÓß 

(A) 
4

5 2Ma
 (B) 2Ma  

(C) 
2

2Ma
 (D) 

2
3 2Ma

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

129. Moment of inertia of a uniform circular ring is 
^μõÚ Ámh©õÚ ÁøÍ¯zvß {ø»z v¸¨¦z ußø© –––––––––– BS®. 

(A) 
2

3 2Ma
 (B) 

3
4 2Ma

 

(C) 
2

2Ma
 (D) 

3

2Ma
 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

130. The moment of inertia of a rectangular lamina of mass M  and sides 
ba 2,2  about the diagonal is 
ba 2,2  }Í AP»•ÒÍ J¸ ö\ÆÁP ÁiÁ ö©ß uPk –––––––––– {ø»©z 

v¸¨¦vÓß  

(A) 
22

2

ba

b

+
 (B) ( )22

22

2

3

ba

bMa

+
 

(C) ( )22

22

3

2

ba

bMa

+
 (D) 

3

2Ma
 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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131. The magnitude of the resultant of 3 coplanar forces PPP 3,2, acting 
at a point and inclined mutually at an angle of 120° is 
J¸ ¦ÒÎ°À ö\¯À£k® ‰ßÖ J¸ uÍ Âø\PÒ PPP 3,2,  JßÖUöPõßÖ 

120° ÷PõnzvÀ Aø©¢uõÀ AÁØÔß ÂøÍÄ Âø\°ß vø\°¼ AÍÄ 

(A) P2  (B) P2  
(C) P3  (D) P3  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

132. A force is completely known when we known 
J¸ Âø\ø¯¨ £ØÔ •Êø©¯õP öu›¯ ÷Ásk©õÚõÀ, RÌPõq®
ÂÁμ[PøÍ öu›¢v¸UP ÷Ásk®. 

(i) its magnitude and direction 
 Auß Gs AÍÄ ©ØÖ® vø\ 

(ii) its point of application 
 Auß BUP¨¦ÒÎ 

 Which of the following statements are true? 
 RÌUPsh ÁõUQ¯[PÎÀ Gx \›? 

(A) (i) only (B) (ii) only 

 (i) ©mk®  (ii) ©mk® 

(C) not both (i) and (ii) (D) both (i) and (ii) 
 (i), (ii) Cμsk® CÀø»  (i) ©ØÖ® (ii) Cμsk® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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133. The differential equation to the central orbit in ( )rp −  form is 
( )rp −  ÁiÁzvÀ ø©¯ _ØÖ¨£õøu°ß ÁøP±mka \©ß£õk ––––––––––
BS®. 

(A) 
dr
dp

p

h
p

2
=  (B) 

dr
dp

p

h
p

3

2

=  

(C) 
dr
dp

p
h

p =  (D) 
dr
dp

p
h

p
2

=  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

134. If the angular velocity of a particle about a point in its plane of
motion be constant then the transverse components of its
acceleration is –––––––––––––– to radial component of its velocity. 
J¸ xPÒ Auß C¯UPz uÍzvÀ J¸ ¦ÒÎø¯ £ØÔ¯ ÷Põn ÂøμÄzvÓß 
{ø»¯õÚuõP C¸¢uõÀ, Auß •kUPzvß SÖUS TÖPÒ Auß 
vø\÷ÁPzvß Bøμ TÖUS –––––––––– BS®. 

(A) equal (B) proportional 

 \©®  \© ÂQu® 

(C) perpendicular (D) constant 
 ö\[SzuõÚx  ©õÔ¼  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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135. A point moving in a straight line with uniform acceleration 
describes a  and b  meters in successive intervals 1t  and 2t  seconds. 
Then the acceleration is 
^μõÚ •kUPzxhß J÷μ ÷|º÷PõmiÀ |P¸® J¸ ¦ÒÎ, 1t  ©ØÖ® 2t
ÂÚõiPÎÀ öuõhºa]¯õÚ CøhöÁÎPÎÀ a  ©ØÖ® b «mhºPøÍ 
ÂÁ›UQÓx. ¤ßÚº •kUP® –––––––––– BS®. 

(A) 
( )

( )21

21

tt
atbt

+
+

 (B) 
( )

21

212
tt

atbt +
 

(C) ( )21

21

tta
tbt
+

 (D) 
( )[ ]

( )[ ]2121

212
tttt

atbt
+

−
 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

136. If a point moves so that its angular velocities about two fixed points
are the same, then it describes a 
J¸ ¦ÒÎ |Pº¢uõÀ, Cμsk {ø»¯õÚ ¦ÒÎPÎß ÷Põn ÷ÁP® J÷μ 
©õv›¯õP C¸US® GÛÀ, Ax ÂÁ›¨£x  

(A) ellipse (B) circle 

 }Ò Ámh®  Ámh® 

(C) cylinder (D) square 
 E¸øÍ  \xμ® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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137. A particle executing simple harmonic motion requires –––––––––– of 
its period to move from the position of maximum displacement to
one in which the displacement is one-half the amplitude  
J¸ ÷|ºU÷Põmiß «x \õ©õÛ¯ ^›ø\ C¯UPzvÀ C¯[QU öPõsi¸US® 
J¸ xPÍõÚx ö£¸® Chö£¯ºa] {ø»°ÛßÖ® Ãa\zvÀ \›£õv 
Ch¨ö£¯ºa] {ø»US C¯[Pz ÷uøÁ¨£k® Põ»® Põ» ÁmhzvÀ 
–––––––––– £[PõS®. 

(A) one-sixth (B) one-half 

 6
1   2

1  

(C) one-fourth (D) one-third 

 4
1   3

1  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

138. Equation of simple Harmonic motion is  
GÎ¯ ^›ø\ C¯UPzvß \©ß£õk –––––––––– BS®. 
(A) xx μ−=  (B) xx μ=  
(C) xx μ−=  (D) xx μ=  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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139. The displacement x of a particle moving along a straight
line is given by ntBntAx sincos += , where nBA ,, are 
constant then its motion is   
J¸ ÷|º÷PõmiÀ |P¸® xPÎß Ch¨ö£¯ºa] x,  BÁx, 

ntBntAx sincos += , nBA ,,  ©õÔ¼PÒ GÛÀ Cuß C¯UP® ————
BS®. 
(A) Rectilinear (B) Simple harmonic 
 ÷|º÷Põmk  GÎ¯ Jzvø\Ä 
(C) Uniform (D) Oscillatory 
 J÷μ ©õv›¯õÚ  F\»õmh 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

140. A mass of 1 kg is attached to a spring of stiffness constant 16 Nm–1. 
Find its natural frequency  
1 Q÷»õ {øÓ BÚx ÂøÓ¨¦ ©õÔ¼ 16 Nm–1 Eøh¯ _¸Ò ÂÀ¾hß 
CønUP¨£mkÒÍx. Auß C¯À {PÌöÁs PõsP. 
(A) 0.64 Hz (B) 0.54 Hz 
(C) 0.34 Hz (D) 0.24 Hz 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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141. If the rank of same 16 students in Mathematics and Physics are
follows (1, 1), (2, 10), (3, 3), (4, 4), (5, 5), (6, 7), (7, 2), (8, 6), (9, 8),
(10, 11), (11, 15), (12, 9), (13, 14), (14, 12), (15, 16), (16, 13), –––––––––
rank correlation co-efficient for the proficiencies of this group in
Mathematics and Physics. 
Pou® ©ØÖ® C¯Ø¤¯¼À 16 ©õnÁºPÎß uμ[PÒ ¤ßÁ¸©õÖ (1, 1), 
(2, 10), (3, 3), (4, 4), (5, 5), (6, 7), (7, 2), (8, 6), (9, 8), (10, 11), (11, 15), 
(12, 9), (13, 14), (14, 12), (15, 16), (16, 13) Pou® ©ØÖ® C¯Ø¤¯¼À
©õnÁºPÎß vÓø©UPõÚ uμ JmkÓÄ öPÊ –––––––––– BS®. 

(A) 0.8 (B) 0.08 

(C) 0.6 (D) 0.4 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

142. Mathematical measure of the average relationship between two or
more variables interm of the original limit of data is 
uμÄPÎß A\À Áμ®¤ß Ai¨£øh°À Cμsk AÀ»x AuØS ÷©Ø£mh 
©õÔPÐUS Cøh°»õÚ \μõ\› öuõhº¤ß Pou AÍÃk –––––––––– BS®.

(A) Correlation (B) Regression 

 JmkÓÄ  ¤ß÷ÚõUS öuõhº¦ 

(C) Rank correlation (D) Random variables 
 uμ JmkÓÄ  \©Áõ´¨¦ ©õÔPÒ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 



   419-Mathematics 
  [Turn over 

71

143. If r  is the correlation coefficient and yxxy bb ,  are regression 

co-efficients then yxxy bb ⋅  = 

r  Gß£x JmkÓÄ öPÊ ©ØÖ® yxxy bb ,  Gß£Ú ¤ßÚøhÄ öPÊUPÒ 

GÛÀ yxxy bb ⋅  = 

(A) r  (B) 2r  

(C) 
r
1

 (D) 
2

1

r
 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

144. For a given set of bivariate data, the following results were obtained:

1040000,260000,10000,5000,100 22 =Σ=Σ=Σ=Σ= yxyxn  

516000=Σxy  

Find the predicted value at y  when  60=x . 
öPõkUP¨£mh C¸ÁøP uμÄPÐUS, ¤ßÁ¸® •iÄPÒ ö£Ó¨£mhÚ. 

1040000,260000,10000,5000,100 22 =Σ=Σ=Σ=Σ= yxyxn  
516000=Σxy  

60=x  BP C¸US®÷£õx y &ß PoUP¨£mh ©v¨ø£U PshÔ¯Ä®. 

(A) 116 (B) 96 

(C) 76 (D) 380 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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145. Find the probability of getting atleast 1 head when 2 coins are 
tossed? 
2 |õn¯[PøÍ _sk® ö£õÊx, SøÓ¢ux 1 uø» ö£ÖÁuØPõÚ 
{PÌuPÂøÚ PõsP. 

(A) 4/3 (B) 3/4 

(C) 1/2 (D) 1/3 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

146. Let the random variable X assume the value r with the probability 
law : pqrXP r 1)( −== , ....,3,2,1=r . Then the moment generating 
function is 
r ©v¨¦øh¯ X GÝ® \©Áõ´¨¦ ©õÔ°ß {PÌuPÄ 

pqrXP r 1)( −== , ....,3,2,1=r . GÛÀ Auß •kUP E¸ÁõUS \õº¦ 
¯õx? 

(A) 
t

t

pe

qe

−1
 (B) 

t

t

qe

pe

−1
 

(C) 
t

t

qe

pe

−
+

1

1
 (D) 

t

t

pe

qe

−
+

1

1
 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

147. A bag contains 10 white and 15 black balls. Two balls are drawn in 
succession. What is the probability that first is white and second is 
black? 
J¸ ø£°À 10 öÁÒøÍ ©ØÖ® 15 P¸¨¦ £¢xPÒ EÒÍÚ. C¸ £¢xPÒ 
öuõhºa]¯õP GkUP¨£kQßÓÚ. •u»õÁx öÁÒøÍ¯õPÄ® CμshõÁx 
P¸¨£õPÄ® C¸UP {PÌuPÄ GßÚ? 

(A) 
4
1

 (B) 
3
1  

(C) 
2
1

 (D) 1 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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148. The average weekly salary of male employees in a firm was
Rs. 5,200 and that of females was Rs. 4,200. The mean salary of all 
the employees was Rs. 5,000. Find the percentage of male and
female employees. 
J¸ {ÖÁÚzvÀ \μõ\› Áõμ \®£Í® Bs FÈ¯¸US ¹. 5,200–® ö£s 

FÈ¯¸US ¹. 4,200–® ÁÇ[P¨£kQÓx. GÀ»õ FÈ¯ºPÎß \μõ\› 

\®£Í® ¹. 5,000–©õP ö\»Âh¨£kQÓx. Bs FÈ¯¸US®, ö£s 
FÈ¯¸US•ÒÍ \®£Í \uÃuzøu PnUQk. 

(A) 50%, 50% (B) 60%, 40% 

(C) 70%, 30% (D) 80%, 20% 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

149. If ( ) 4.01 =EP , ( ) 6.02 =EP , ( ) 021 =∩ EEP , ( ) 2.0/ 1 =EEP and 
( ) 05.0/ 2 =EEP  then ( )EP  = 

( ) 4.01 =EP , ( ) 6.02 =EP , ( ) 021 =∩ EEP , ( ) 2.0/ 1 =EEP  ©ØÖ®

( ) 05.0/ 2 =EEP  GÛÀ ( )EP  = 

(A) 0.08 (B) 0.03 

(C) 0.11 (D) 0.05 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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150. Calculate the Quartile deviation for the following data : 

RÌUPõq® AmhÁøn°À PõÀ©õÚ Â»UP® PõsP.  

Marks/ 
©v¨ö£sPÒ : 

0-10 10-20 20-30 30-40

No.of students/ 
©õnÁºPÎß GsoUøP : 

6 5 8 15 

Marks/ 
©v¨ö£sPÒ : 

40-50 50-60 60-70  

No.of students/ 
©õnÁºPÎß GsoUøP : 

7 6 3  

(A) 11.23 (B) 11.32 

(C) 33.42 (D) 33.24 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

151. Normal distribution is applied to a large extent in statistical
____________in industry. 
C¯À{ø» £μÁÀ ö£›uõP ¦ÒÎ°¯¼À ____________UPõP öuõÈÀxøÓ°À 
£¯ß£kzu¨£kQÓx. 

(A) Quality control (B) Normal population 

 uμU Pmk¨£õk  C¯À CÚzöuõSv 

(C) 2χ – distribution (D) t –distribution 
 2χ – £μÁÀ  t –£μÁÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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152. The number of monthly breakdowns of a computer is a random
variable having a Poisson distribution with mean equal to 1.8. Find
the probability that this computer will function for a month without
a break down. 
J¸ PoÛ°ß ©õuõ¢vμ •ÔÄPÎß GsoUøP Gß£x J¸ £õ´\õß 

\©Áõ´¨¦ ©õÔ¯õPÄ® Auß \μõ\› 1.8 GÚÄ® öPõskÒÍx. C¢u PoÛ 
•ÔÄ CÀ»õ©À J¸ ©õu® ö\¯À£k® {PÌuPøÁ PõsP. 

(A) 0.1653 (B) 0.2975 

(C) 0.3561 (D) 0.8347 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

153. Let X be a binomial random variable. Then which of the following
statement is true? 
X Gß£x D¸Ö¨¦ Áõ´¨¦ ©õÔ GßP. R÷ÇEÒÍÁØÔÀ Gx \›¯õÚ TØÖ? 

(A) ( ) ( ) 4Var,3 == XXE  (B) ( ) ( ) 4Var,2 == XXE  

(C) ( ) ( ) 4Var,1 == XXE  (D) ( ) ( ) 3Var,4 == XXE  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

154. The Fourth Central moment of 4μ  of Poisson distribution is 

£õ´\õß £μÁ¼ß 4–Áx ø©¯ v¸¨¦ vÓß 4μ  BÚx –––––––––– BS®. 

(A) λλ +2  (B) λλ +22  

(C) λλ +23  (D) λλ +24  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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155. The probability of a man hitting a target is 
4
1

. If he fires 7 times, 

what is the probability at his hitting the target atleast twice? 

J¸ ©Ûuß C»UøP uõUS® {PÌuPÄ 
4
1

 BS®. AÁº 7  •øÓ •¯Ø] 

ö\´uõÀ, AÁº C»UøP SøÓ¢ux Cμsk •øÓ Ai¨£uØPõÚ {PÌuPÄ 
GßÚ? 

(A) 
8192
4745

 (B) 
8192
4547  

(C) 
8192
4457

 (D) 
8192
4475

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

156. The variance of a random variable x  is given by 
J¸ ^μØÓ ©õÔ°ß ©õÖ£õk (variance) x  Gß£x –––––––––– BS®. 

(A) ( ) [ ][ ]2xExExVar −=  (B) ( ) [ ][ ]2xExExVar +=  

(C) ( ) [ ][ ]2xExExVar =  (D) [ ][ ]2/)( xExExVar =  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 



   419-Mathematics 
  [Turn over 

77

157. If 5 men out of 100 and 25 women out of 1000 are colour blind.
A colour blind person is chosen at random. What is the probability of
his being male? 
100 BsPÎÀ 5 ÷£¸®, 1000 ö£sPÎÀ 25 ÷£¸® {ÓUS¸k 
Eøh¯ÁºPÒ. J¸ {ÓUS¸mk |£º \© Áõ´¨¦ •øÓ°À 
÷uº¢öukUP¨£kQÓõº GÛÀ AÁº BnõP C¸¨£uØPõÚ {PÌuPÄ GßÚ?

(A) 
3
2

 (B) 
2
1  

(C) 
2

25
 (D) 

100
5

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

158. 
If ( )





 ==

elsewhere,0

5,4,3,2,1,
15

x
x

xp  , Find ( ) ( ){ }12
5

2
1 ><< XXP  

( )




 ==

elsewhere,0

5,4,3,2,1,
15

x
x

xp    

GÛÀ, ( ) ( ){ }12
5

2
1 ><< XXP IU PõsP. 

(A) 
7
6

 (B) 
7
5  

(C) 
7
3

 (D) 
7
1

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

©ØÓ Ch[PÎÀ
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159. The Chebychev’s inequality is 
÷\¤÷\Âß \©Û –––––––––– BS®. 

(A) { }
2

1
K

KXP ≤≥− σμ  (B) { } 2
1

K
KXP ≤≤− σμ  

(C) { }
2

1
K

KXP ≥≥− σμ  (D) { }
2

1

K
KXP ≥≤− σμ  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

160. If ( )xF  is the distribution function of the random variable x and if 
ba < , then ( ) =≤< bxaP  –––––––––––––– 

( )xF  Gß£x x  GßÓ Áõ´¨¦ ©õÔ°ß £μÁÀ \õº¦ ©ØÖ® ba <  GÛÀ, 

( ) =≤< bxaP  –––––––––––––– 

(A) ( ) ( )bFaF +  (B) ( ) ( )bFaF ÷  

(C) ( ) ( )aFbF −  (D) ( ) ( )bFaF ∗  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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161. If V  is finite-dimensional over F , and if ( )VAT ∈  is invertible then
V Gß£x J¸ •iÄÖ £›©õn® öPõsh vø\¯ß öÁÎ F, GßÓõÀ, 

( )VAT ∈ , J¸ ÷|º©õØÓÀ ––––––––––– GßÖ AøÇUP¨£k®. 

(A) there exists ( )VAV ∈  such that 1=TV  

 ( )VAV ∈  C¸¢x 1=TV  C¸UP ÷Ásk® 

(B) there exists ( )VAV ∈  such that 1=VT  

 ( )VAV ∈  C¸¢x 1=VT  C¸UP ÷Ásk® 

(C) the constant term of the minimal polynomial for T  is not zero 

 T –ß ]Ö© AkUSU ÷PõøÁ°ß {ø»¯õÚ SnP®, §ä¯® CÀø» 

(D) the constant term of the minimal polynomial for T  is zero 

 T –ß ]Ö© AkUSU ÷PõøÁ°ß {ø»¯õÚ SnP® §ä¯® BS® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

162. Let V  be a vector space over F . The subspace W  of V  is invariant 
under ( )VAT ∈  if 
F –ß «x V Gß£x öÁUhºöÁÎ GßP. V –ß EÒöÁÎ W BÚx,
––––––––––– GÛÀ W  BÚx ( )VAT ∈  – BÀ ©õÓõux Gß÷£õ®. 

(A) WT⊂ V (B) WT⊂ W 

(C) VT⊂ W (D) VT⊂ V 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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163. Let V  be a vector space over a field F. F∈λ is a characteristic root 
of ( )VAT ∈  if T−λ  is 
PÍ® F –ß «x V Gß£x öÁUhºöÁÎ GßP, λ  Gß£x ( )VAT ∈  –ß 

]Ó¨¤¯À¦ ©v¨£õP C¸¢uõÀ, T−λ  Gß£x 

(A) not singular (B) singular 

 A¸{ø» CÀø»  A¸{ø» Eøh¯x 

(C) triangular (D) not triangular 
 •U÷Põn©õUP¨£mhx  •U÷Põn©õUP¨£hÂÀø» 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

164. Let V be an n-dimensional vector space over a field F and let
VVT →:  be a linear transformation. Then T  can have 

–––––––––––––– characteristic roots in F . 
¦»® F –ß «x V Gß£x J¸ vø\¯ß öÁÎ, nVF =dim  ©ØÖ® 

VVT →:  J¸ ÷|›¯À E¸©õØÓ® GÛÀ T –US F  À ––––––––––––
]Ó¨¤¯À¦ ‰»[PÒ C¸US®. 

(A) at least 1+n  (B) at least 2+n  

 SøÓ¢u£m\® 1+n   SøÓ¢u£m\® 2+n  

(C) at least 2n  (D) atmost n  

 SøÓ¢u£m\® 2n   AvP£m\® n  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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165. Let V  be a vector space over a field  and let ( ) ( )VVHomVA ,= . If 
∈λ  is a characteristic root of T , then which of the following 

statement is not correct 
 GßÓ PÍzvß «x, V J¸ ö|Ô¯ öÁÎ ©ØÖ® ( ) ( )VVHomVA ,=

GßP. T –ß £õßø© ‰»® ∈λ  GÛÀ, R÷Ç EÒÍÁØÔÀ Gx \›¯õÚ 
TØÖ AÀ». 

(A) T−λ  is singular 

 T−λ  J¸ A¸ {ø» E¸©õØÓ® 

(B) T−λ  is regular  

 T−λ  J¸ JÊ[PõÚ E¸©õØÓ® 

(C) ( )λq  is a characteristic root of ( )Tq  for all ( ) ∈xq [ ]x  

 AøÚzx ( ) ∈xq [ ]x , ( )Tq  –ß £õßø© ‰»® ( )λq  

(D) λ  is a root of the minimal polynomial of T 

 T–ß ]Ö© £À¾Ö¨£õÛß ‰»® λ  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

166. Find the Orbits and Cycles for following the Permutation 









897615432
987654321

 

¤ßÁ¸® Á›ø\©õØÓ[PÎß _ØÖ¨£õøuPÒ ©ØÖ® _ÇØ]PøÍU 
PshÔ¯Ä® 









897615432
987654321

 

(A) ( ) ( ) ( ) ( ) ( )9,8765,4,32,1  (B) ( ) ( ) ( ) ( ) ( )9,8765,43,2,1  

(C) ( ) ( ) ( )9,8,76,5,4,32,1  (D) ( )( ) ( ) ( )9,8765,4,3,2,1  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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167. If H  and K  are finite subgroups of G  of orders ( )HO  and ( )KO
then ( )=HKO  ——————— 
H  ©ØÖ® K  Gß£Ú •iÄØÓ G &ß EmS»[PÎß Á›ø\ ( )HO  ©ØÖ® 

( )KO  GÛÀ ( )=HKO  

(A) 
( )

( )KHO
HK

∩
Ο

 (B) 
( ) ( )
( )KHO

KOH
∩

Ο  

(C) 
( ) ( )
( )KHO

KOH
∪

Ο
 (D) 

( )
( ) ( )KOHO

HKΟ
 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

168. If H  and K  are subgroups of a group G , then 
H  ©ØÖ® K Gß£øÁ, G  –ß xønS»[PÍõÚõÀ 

(A) KH ∪  is a subgroup of G  

 KH ∪ , Gß£x G –ß xønUS»©õS® 

(B) KH ∩  is a subgroup of G  

 KH ∩ , Gß£x G –ß xønUS»©õS® 

(C) the symmetric difference of H and K  is a subgroup of G  

 H , K  –ß \©a^º ÷ÁÖ£õk Gß£x G  – ß xønUS»©õS®. 

(D) HK  is a subgroup of G  

 HK  Gß£x G  – ß xønUS»©õS®. 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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169. The number of elements in the cyclic subgroup i  in \{ }0  is 

\{ }0  –ß xøn _ÇØS»® i  ß ö©õzu EÖ¨¦PÒ 

(A) 1 (B) 2 

(C) 3 (D) 4 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

170. Let G  be a group. Let KH ,  be subgroup of G . Then which of the 
following is not necessarily a subgroup of G ? 
G  J¸ S»® ©ØÖ® KH , BÚøÁ G –°ß EmS»[PÒ GÛÀ 

¤ßÁ¸ÁÚÁØÔÀ Gx G  – °ß EmS»ªÀø»? 

(A) KH ∩  (B) 1−aHa , where Ga ∈  

 KH ∩   1−aHa ,  Ga ∈  

(C) 1−aKa , where Ga ∈  (D) KH ∪  

 1−aKa , Ga ∈   KH ∪  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

171. Which of the following set of vectors over the field of real numbers is
an independent set? 
R÷Ç öPõkUP¨£mkÒÍ ö|Ô¯®PÎß Pn[PÎÀ Gx ö©´ GsPÒ ¦»zøu 
ö£õ¸zx \õº¤»õ Pn®. 

(A) {(1, 0, 0), (1, 1, 0), (0, 1, 0)} (B) {(1, 1, 1), (1, 1, 0), (0, 0, 1)} 

(C) {(1, 0, 1), (0, 1, 0), (1, 1, 0)} (D) {(1, 0, 1), (1, 1, 0), (0, –1, 1)}

(E) Answer not known 
 Âøh öu›¯ÂÀø» 



419-Mathematics 
 

84

172. A subgroup of a group G is a normal subgroup if G  is  
J¸ S»® G –ß xønS»©õÚx C¯À {ø» EmS»® GÛÀ G Gß£x 
––––––––––– BS®. 

(A) a normal group (B) a cyclic group 

 J¸ C¯À{ø» S»®  J¸ _ÇØS»® 

(C) an abelian group (D) a non-abelian group 
 J¸ £›©õØÖ S»® (Hö£À S»®)  J¸ £›©õØÖ S»® CÀø» 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

173. Choose incorrect statement from the following 
uÁÓõÚ TØøÓ ÷uºÄ ö\´P. 

(A) ( )⊕,nZ  is an abelian group 

 ( )⊕,nZ  J¸ £›©õØÖ S»® (Hö£À S»®) 

(B) ,( nZ ⊙) is an abelian group 

 ,( nZ ⊙) J¸ £›©õØÖ S»® (Hö£À S»®) 

(C) ( )⋅+ ,Q  is an abelian group 

 ( )⋅+ ,Q  J¸ £›©õØÖ S»® (Hö£À S»®) 

(D) ( )⋅∗,Q  is an abelian group 

 ( )⋅∗,Q  J¸ £›©õØÖ S»® (Hö£À S»®) 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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174. If },{ 21 vv  is the basis of a two dimensional vector space V ( ), then 
what are the characteristic roots of T defined by ,)( 211 vvvT +=

?)( 212 vvvT −=  

},{ 21 vv  Gß£x V ( ), GßÓ C¸£›©õn öÁUhº öÁÎ°ß AiUPn® 

GÛÀ, ,)( 211 vvvT +=  212 )( vvvT −= GßÖ Áøμ¯ÖUP¨£mh T °ß 
£õßø© ‰»[PÒ ¯õøÁ? 

(A) 2, 4 (B) 2±  

(C) 2±  (D) 1, 2 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

175. Let EF ,  and L be fields such that LCECF
≠≠

. Then which of the 

following statement is not correct? 
LEF ,,  ¦»[PÒ ÷©¾® LCECF

≠≠
 R÷Ç EÒÍøÁ°À Gx \›¯õÚ TØÖ 

AÀ». 

(A) L is a vector space over E  

 E –ß «x L Gß£x vø\°ß öÁÎ   

(B) F is a vector space over E 
 E –ß «x F Gß£x vø\°ß öÁÎ 

(C) E is a vector space over F  
 F –ß «x E Gß£x vø\°ß öÁÎ  

(D) F is a vector space over F  
 F –ß «x F Gß£x vø\°ß öÁÎ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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176. If W is the subspace of 3R  spanned by )3,2,1(1 =V , )1,4,0(2 −=V , 
then )(WA  is  

W  – GßÓ 3R  –ß EÒöÁÎ )3,2,1(1 =V  ©ØÖ® )1,4,0(2 −=V
BQ¯ÁØÓõÀ }mh¨£k©õÚõÀ, £›©õn® )(WA –ß ©v¨¦ 

(A) zyx 414 +−  (B) zyx 144 −+  

(C) zyx 414 ++−  (D) zyx 144 −+  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

177. In 3 with standard inner product defined on it, an example of an
orthogonal but not an orthonormal set is ————. 

3  –À vmh©õÚ Emö£¸US Âv°ß£i ö\[Szx BÚõÀ ö\[Szu»S 
AkUPÍ® CÀ»õu Pn® ––––––––––– BS®. 

(A) { (1, 0, 0) (0, 1, 0), (0, 0, 1) }  

(B) { (1, 0, 1), ( 1− , 2, 1), (2, 2, 2− ) } 
(C) { (1, 0, 1), ( 1− , 2, 0) }  
(D) { (1, 0, 1), (0, 3, 0), ( 1− , 0, 1− ) }  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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178. Which statement is true if },,{ wvu is a linearly independent set of 
vectors in 3V ( )? 

3V ( ) –À, },,{ wvu  Gß£x ÷|›¯À \õº¤ßø© Pn® GÛÀ, G¢u TØÖ 
\›¯õÚx? 

(A) },,{ uwwvvu +++  is linearly dependent  

 },,{ uwwvvu +++  J¸ ÷|›¯À \õº¦ÒÍø© Pn®   

(B) },,2{ vuvuvu −++  is linearly dependent 

 },,2{ vuvuvu −++  J¸ ÷|›¯À \õº¦ÒÍø© Pn®  

(C) }2,,{ wvuvuvu +−−+  is linearly independent  

 }2,,{ wvuvuvu +−−+  J¸ ÷|›¯À \õº¤ßø© Pn®  

(D) },,{ wuvu +  is linearly dependent  

 },,{ wuvu +  J¸ ÷|›¯À \õº¦ÒÍø© Pn® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

179. Identify the Schwartz’s inequality in an inner product space 
Emö£¸UQ°ß _Áõºmì \©Û¼ø¯ Psk¤i. 

(A) yxyx ≤,  (B) yxyx ≥,  

(C) yxyx +≤+  (D) yxyx +≥+  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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180. A unit vector which is orthogonal to (1, 3, 4) in 3V ( ) with standard 
inner product is ————. 

3V ( ) –À, vmhªmh Emö£¸UQ°ß£i, (1, 3, 4) –US ö\[SzuõÚ A»S 
vø\¯ß ––––––––––– BS®. 

(A) (1, 1, –1) (B) (2, 2, –2) 

(C) (0, 4, –3) (D) 





 −

3
1

,
3

1
,

3
1

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

181. The Taylor’s series of 
z

zf
1

)( =  about 1=z  is  

1=z I ö£õ¸zx öh´»›ß öuõhº 
z

zf
1

)( =  –––––––––– BS®. 

(A) +−+− 2)1()1( zz  (B) −−+−− 2)1()1( zz  

(C) +−+−+ 2)1()1(1 zz  (D) −−+−− 2)1()1(1 zz  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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182. The Taylor’s expansion of 2)1(
1

)(
+

=
z

zf  about the point iz −= is 

———— 

iz −=  GßÓ ¦ÒÎ°À 2)1(
1

)(
+

=
z

zf ß öh´»º öuõhº Â›ÁõUP® 

(A) 








+
−+−+ 

∞

=1 )1(

)()1(
)1(1

2 n
n

n
n

i

izni
  

(B) 








−
++−+ 

∞

=1 )1(

)()1(
)1(1

2 n
n

n
n

i

izni
 

(C) 








−
−−+− 

∞

=

+

1

1

)1(
)(

)1(1
2 n

n

n
n

i
izni

  

 (D) +−+−
!3

4
!2

3
!1

2
1

32 zzz
  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

183. An isolated singularity of a )(zf  is a pole, if =
→

)(lim zf
az

 ————. 

)(zf &ß uÛzu ÁÊ©¨¦ÒÎ J¸ x¸Á® GÛÀ, =
→

)(lim zf
az

 

(A) ∞  (B) 1 

(C) – 1 (D) 0 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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184. A polynomial of degree n with complex coefficients has ————
zeros in C. 
P»¨¦ SnP[PøÍ öPõsh n&£i £À¾Ö¨¦ ÷PõøÁ¯õÚx ————

§äâ¯[PøÍ C À öPõsk EÒÍx. 

(A) 1+n  (B) n 

(C) 0 (D) 1−n  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

185. The Taylor series expansion of zzf cos)( =  about the point 
2
π=z is 

————. 
zzf cos)( = ß öh´»º öuõh›ß Â›ÁõUP® ———— öPõkUP¨£mh ¦ÒÎ 

2
π=z   

(A) 
!3
2

!1
2

3







 −

−






 −

−

ππ
zz

 (B) 
!3
2

!1
2

3







 −

+






 −

−

ππ
zz

 

(C) 
3
2

2

3







 −

−





 −−

π
π

z
z  (D) 

3
2

2

3







 −

+





 −−

π
π

z
z  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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186. 
Evaluate 

+
−

i

dziyx
1

0

2 )(  along the path xy =  

xy = GßÓ £õøu°À 
+

−
i

dziyx
1

0

2 )( I ©v¨¤k. 

(A) i
6
1

6
5 +  (B) i

6
1

6
5 −  

(C) i
6
5

6
1 +  (D) i

6
5

6
1 −  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

187. 
The value of 

=

−

1
2

z

z

dz
z

e
 is  


=

−

1
2

z

z

dz
z

e
&ß ©v¨¦ 

(A) iπ2  (B) iπ2−  

(C) 1 (D) 0 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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188. Evaluate  ++
+

C

dz
zz

z

52

4
2

, where C is 21 =−+ iZ  

C  Gß£x 21 =−+ iz  GÛÀ,  ++
+

C

dz
zz

z

52

4
2

&ß ©v¨ø£U PõsP. 

(A) 
2

)23( i−π
 (B) 

4
)23( i+π  

(C) 
4

)23( i−π
 (D) 

2
)23( i+π
 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

189. 
The value of 

+i

dzz
2

0

2  where c along line yx 2=  with 0 i+2  as 

endpoints is  


+i

dzz
2

0

2 = ————, C[S c  Gß£x 0 ©ØÖ® i+2   BQ¯ÁØøÓ 

•øÚ¨¦ÒÎPÍõPU öPõsh ÷Põk yx 2=  

(A) 
3
112 i+

 (B) 
3
112 i−  

(C) 
3

112 i+−
 (D) i112 −  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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190. The value of  +C z
dz

42
, where C  is 12 =− iz  is ————. 

 +C z
dz

42
&ß ©v¨¦ ————, C[S C  Gß£x 12 =− iz  

(A) 
4
π

 (B) 
2
π  

(C) 
4
π−  (D) iπ  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

191. 
Evaluate :  +

π

θ
θ2

0 cos2
d

  

©v¨¤k :  +

π

θ
θ2

0 cos2
d

 

(A) 
3

2π
 (B) 

3
π  

(C) 
8
π

 (D) 
3

π
 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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192. 
The residue of 

1
)(

2

3

−
=

z
z

zf  at ∞=z  is ————. 

∞=z À, 
1

)(
2

3

−
=

z
z

zf ß Ga\® ———— BS®. 

(A) ∞  (B) Zero 

 ∞   §äâ¯® 

(C) 1−  (D) 1 
 1−   1 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

193. The residue of zcot at 0=z  is   
0=z ÂÀ zcot ß Ga\® 

(A) 0 (B) 1 

(C) 1−   (D) iπ2  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

194. 
Find the residue of 3)1( −z

zez

 at its pole. 

3)1( −z
zez

ß Ga\[PøÍ Auß x¸Á[PÎÀ PõsP. 

(A) 
e2

3
 (B) 

e3
2  

(C) 
3
2e

 (D) 
2
3e

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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195. Residue of 
12 +z

z
 at the pole iz =  is ————. 

iz =  GßÓ •øÚÄ¨ ¦ÒÎ°À 
12 +z

z
&ß Ga\® 

(A) 
2
1−  (B) 

2
i  

(C) 
2
1

 (D) 
2
i−  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

196. If )Im()( zzzf = , then find )0(f ′  
)Im()( zzzf =  GÛÀ, )0(f ′ &I PõsP. 

(A) 0 (B) 1 

(C) 1−  (D) ∞  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

197. 
Find 

z
zz

iz −
+

−→ 1
lim

2

 

z
zz

iz −
+

−→ 1
lim

2

&I PõsP. 

(A) 2−  (B) 1−  

(C) 1 (D) 2 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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198. Which of the following is satisfied by the Cauchy-Riemann equation?
R÷Ç EÒÍÁÚÁØÔÀ Gx öPÍ]ì – Ÿ©õß \©ß£õmøh §ºzv ö\´QÓx?  

(A) nz  for any positive integer n  

 AøÚzx ªøP •Ê Gs n, nz  

(B) Imaginary part of z where iyxz +=  

 z – ß PØ£øÚ £Sv, C[S iyxz +=  

(C) Real part of z where iyxz +=   

 z – ß ö©´ £Sv, C[S iyxz +=  

(D) z  where iyxz +=  
 z  C[S iyxz +=  

 (E) Answer not known 
 Âøh öu›¯ÂÀø» 

199. Evaluate the following limit using the theorems of limit is 
)4(lim 2

2
iyx

iz
+

→
 

\õº¦ JßÔß GÀø» Áøμ¯øÓ°ß ‰»® ¤ßÁ¸® \õº¤ß 

)4(lim 2

2
iyx

iz
+

→
 G 

(A) i4  (B) i4−  

(C) 4 (D) 4−  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

200. Find the constant a so that 2322 23),( yyaxyxyxu −−+=  is harmonic 
is  

2322 23),( yyaxyxyxu −−+=  J¸ Cø\a \õº¦ GÛÀ a &ß ©v¨¦  

(A) 2 (B) 2−  

(C) 1 (D) 1−  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

________________ 

GÀø» 


