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Choose appropriate answer from the options in the questions.  
(100 × 1 = 100 marks) 

1. Let f :    →      be defined by ( )




=
≠

=
.02

0
xif
xifx

xf  Then the value of ( )xf
x 0
lim
→

 

is  
A. x       B. 0  
C. 2     D. x−  
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2. If 







+
= −

2
1

1
2sin

x
xy , then 

dx
dy  is given by 

A. 21
1
x+

    B. 21 x
x

+
 

C. 21
2
x+

    D. 21
2

x
x

+
 

3. If tax 3cos=  and tay 3sin= , the value of 
dx
dy  is 

A. ttan−     B. ttan  

C. tcot     D. tcot−  
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4. The maximum value of 
x

x






 1  is 

A. ee
1

−      B. ee
1−

 

C. ee
1

     D. ee
1−

−  

5. The points on the curve 20=xy  at which the tangents are parallel to the line 
15 =+ yx  are 

A. ( )10,2  and ( )10,2 −−  B. ( )10,2−  and ( )10,2 −−  

C. ( )10,2  and ( )10,2 −  D. ( )10,2  and ( )10,2−  

6. The value of dzdydxzyx
D
  where D  is the region bounded by the positive 

octant of the sphere 2222 azyx =++  is 

A. 
48
a      B. 

48

2a  

C. 
24

2a      D. 
24
a  

7. The Jacobian of the transformation uyx =+ , vyx =− 32  is 

A. 
5
1−      B. 

5
1  

C. 
4
1      D. 

3
1−  

8. The value of 
∞

−

0

4 dxex x  is 

A. 12     B. 18 

C. 24     D. 30 
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9. The equation of the tangent to 432 2 +−= xxy  at the point ( )1,1  is 

A. 32 =− yx    B. 12 =− yx  

C. 12 =+ yx    D. 32 =+ yx  

10. The area bounded by the curve 
4

2xy = , the −x  axis and the ordinates 2=x  

and 4=x  is 

A. 
3

13      B. 
3

14  

C. 
5

12      D. 
4

15  

11. The volume of the solid generated by the rotation about the −y  axis of the 

curve xy 42 =  between 0=x  and 4=x  is 

A. π12     B. π16  

C. π24     D. π32  

12. The maximum and minimum values of 302793 23 +−−= xxxy  are 
respectively  

A. 41 and –51   B. 45 and –51 

C. 41 and –54   D. 45 and –54 

13. The slope of the line making an angle of 60° with the positive direction of the 
−x  axis is 

A. 3      B. 
3
1  

C. 
2
1      D. 

3
1  
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14. The distance between the two parallel lines 0836 =+− yx  and 
01936 =+− yx  is 

A. 
53

8     B. 
53

10  

C. 
53

11     D. 
53

19  

15. The co-ordinates of the foot of the perpendicular from the point ( )1,2 −  to the 
line 0726 =+− yx  is 

A. 





 −

20
1,

20
23    B. 






 −

20
1,

20
23  

C. 





 −−

20
1,

20
23    D. 








20
1,

20
23  

16. The point ( )5,7 −  lies on the circle 0124622 =−+−+ yxyx . The  
co-ordinates of the end of the diameter through this point is 
A. ( )1,1      B. ( )1,1 −−  

C. ( )1,1 −     D. ( )1,1−  

17. A tangent to the circle 222 ayx =+  meets the axes of co-ordinates at P  and 
Q . Prove that the locus of mid point of PQ  is 

A. 222
411

ayx
=+    B. 222

111
ayx

=+  

C. 222
411

ayx
=−    D. 222

111
ayx

=−  

18. The direction cosines of the line joining the points ( )4,5,3 −  and ( )2,8,1 −−  
are  

A. 
7
6,

7
3,

7
2−     B. 

7
6,

7
3,

7
2  

C. 
7
6,

7
3,

7
2 −     D. 

7
6,

7
3,

7
2 −  
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19. The distance of the origin from the plane 014236 =−+− zyx  is 

A. 2     B. 3 

C. 4     D. 5 

20. The image of the point ( )3,2,1 −  in the plane 03232 =++− zyx  is 

A. ( )1,4,3 −     B. ( )1,4,3  

C. ( )1,4,3−     D. ( )1,4,3 −−  

21. The radius of the sphere 015242222 222 =−++−++ zyxzyx  is 

A. 2     B. 3 

C. 4     D. 5 

22. The two planes 0=+++ dczbyax  and 01 =+++ dczbyax , 1dd ≠  

represent 

A. same plane   B. perpendicular planes 

C. parallel planes   D. none of the above 

23. The degree of the differential equation of all curves having normal of constant 
length C  is 

A. 1     B. 3 

C. 4     D. None of the above 

24. The solution of 
dcy
bax

dx
dy

+
+=  represents a parabola if 

A. 0=a , 0=c    B. 1=a , 2=b  

C. 0=a , 0≠c    D. 1=a , 1=c  
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25. A solution of the equation [ ]1loglog +−= xyy
dx
dyx  is 

A. xcxy log2 =    B. cxy =log  

C. xcexy =     D. cx
x

y =
2

 

26. The curves satisfying the differential equation ( ) axxyyx =+− '1 2  are 

A. ellipses and hyperbolas  B. ellipses and parabolas 

C. ellipses and straight lines D. circles and ellipses 

27. The partial differential equation obtained by eliminating the arbitrary constants 
a  and b  from baxyz +=  is 

A. 0=+ qypx    B. 0=− pyqx  

C. 0=− qypx    D. 0=+ pyqx  

28. The differential equation of all surfaces of revolution having −z axis as the axis 
of rotation is 

A. 
y
zx

x
zy

∂
∂=

∂
∂    B. 

x
zx

y
zy

∂
∂=

∂
∂  

C. 
x
zy

y
zx

∂
∂=

∂
∂    D. 

x
yz

z
yx

∂
∂=

∂
∂  

29. The equation RQP qp =+  is known as 

A. Charpit’s equation   B. Lagrange’s equation 

C. Bernoulli’s equation D. Clairaut’s equation 
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30. The equation zxqyp 2sectantan =+  is of order  

A. 1     B. 2 

C. 3     D. none of the above 

31. The partial differential equation xy
y
z

x
z 3=








∂
∂









∂
∂  is 

A. linear    B. non-linear 

C. quasi - linear   D. semi-linear 

32. The Laplace transform of x  is 

A. 
2

3
2s

π     B. 
2

3
2 s

π  

C. 
2

3
2s

π     D. 
2

3
s

π  

33. 
( ) 












−
−

2
1 1

as
L  is 

A. axe      B. xaex  

C. x      D. axsin  

34. 





++
+−

22
1

2
1

ss
sL  is 

A. xex cos     B. xex sin  

C. xe x sin−     D. xe x cos−  
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35. If r


 is a unit vector, the angle between r


 and 
dt

rd


 is 

A. 
4
π      B. 

3
π  

C. 
2
π      D. π  

36. A particle moves along a curve whose parametric equations are tex −= , 
ty 3cos2= , tz 3sin= . Then the velocity at 0=t  is 

A. ki


3+     B. ki


3+−  

C. ki


3−     D. ki


32 +  

37. Directional derivative of the function 2zyx  in the direction of the vector 
kji


−+2  at the point ( )1,3,2  is 

A. 
6

4      B. 
6

2  

C. 
6
2−      D. 

6
4−  

38. Which of the following is zero? 

A. ( )fgraddiv


   B. ( )fdivgrad


 

C. ( )fcurldiv


   D. ( )fcurlcurl


 

39. If kyzjyzxiyxf
 2`22 32 −+=  then fdiv


 at the point ( )1,1,1 −  is 

A. 9     B. 7 
C. 6     D. 5 

40. If 2|| =a


, 5|| =b


, 8|| =× ba


, then |.| ba


 equals  

A. 4     B. 6 
C. 5     D. 8 
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41. The points with position vectors ji


360 + , ji


840 − , jia


52−  are collinear if  

A. 40−=a     B. 40=a  
C. 20=a     D. 10=a  

42. The number of unit vectors perpendicular to ( )0,1,1=a


 and ( )1,1,0=b


 is 

A. 1     B. 2 
C. 3     D. 4 

43. If kyzjzxiyxf


22 ++= , the value of fcurlcurl


 at ( )1,1,1  is 

A. i


4      B. j


4  

C. j


5      D. k


8  

44. The value of ( )  +
3

2

5

1
2 dydxyx  is 

A. 12     B. 15 
C. 16     D. 32 

45. The value of  
1

0

1 2

y

x dydxe  is 

A. 
2
e      B. 1−e  

C. 2e      D. ( )
2

1−e  

46. The volume V  in the first octant bounded by 2yz = , 2x =  and 4=y  is 

A. 
3

125      B. 
3

127  

C. 
3

128      D. 
3

130  
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47. The value of 






 +++
∞→ 3

222 ...21lim
n

n
n

 is 

A. 
3
2      B. 

3
1  

C. 
6
1      D. 

5
2  

48. The number of peak points of the sequence ...1,1,
3
1,

2
1,1 −−  is 

A. 0     B. 1 
C. 2     D. 3 

49. The area bounded by the parabolas axy 42 =  and byx 42 =  is 

A. 
3

8ab     B. 
3

16ab  

C. 
3

14ab     D. 
3

10ab  

50. The value of 
2

0

6sin
π

dxx  is 

A. 
32
3π      B. 

32
5π  

C. 
32
7π      D. 

32
9π  

51. The area of the cardiod ( )θcos1+= ar  is 

A. 
2

2aπ     B. 
2

3 2aπ  

C. 
2

5 2aπ     D. 
2

7 2aπ  
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52. Number of limit points of the sequence ....,,...,,2,2,1,1 nn −−−  is 

A. 0     B. 1 

C. 2     D. 3 

53. Which of the following is a cauchy sequence? 

A. ( )( )n1−     B. ( )n  

C. ( )2n      D. 







!

1
n

 

54. Consider the sequence ( ) ......,3,2,1,3,2,1=na  The nalim  and nalim  are 
respectively 

A. 1 and 3    B. 1 and 2 

C. 3 and 1    D. 3 and 2 

55. Which of the following is a property of the sequence ( )n2 ? 

A. It is bounded above B. It is bounded below 

C. It is monotonic decreasing D. It is convergent 

56. The harmonic series   pn
1  converges if 

A. 1≤p     B. 1≥p  

C. 1<p     D. 1>p  

57. The value of  








−14
1
2n

 is 

A. 1     B. 
2
1  

C. 
3
1      D. 

4
1  
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58. The value of ( )[ ]yxix
iz

++
−→

2lim
1

 equals  

A. i+1      B. i−1  

C. i+2      D. i−2  

59. Which of the following is differentiable at every point? 

A. ( ) zzf =     B. ( ) zzf Re=  

C. ( ) zzf Im=    D. ( ) 2zzf =  

60. The value of the constant a so that ( ) xyyaxyxu +−= 22,  is harmonic is 

A. 1     B. 2 

C. 3     D. 4 

61. The angle of rotation for the transformation 2zw =  at iz += 2  is 

A. 





−

3
1tan 1     B. 






−

2
1tan 1  

C. 





−

4
1tan 1    D. 






−

5
1tan 1  

62. The first points of the transformation 
z

w 1=  are 

A. 0 and ∞     B. 0 and 1 

C. 1 and –1    D. ∞  and –1 

63. The residue of zcot  at 0=z  is 

A. 0     B. 1 

C. 2     D. 3 
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64. If C  is the circle 5|2| =−z , the value of  −C z
dz

3
is 

A. iπ2      B. iπ3  

C. iπ4      D. iπ5  

65. The function ( ) ( )922 ++
=

zz
ezf

z
 has 

A. 4 simple poles   B. 2 double poles 

C. 1 pole of order 4  D. 1 double pole and 2 simple poles 

66. Let G  be the additive group of integers modulo n . Then ( )GO  is 

A. n      B. !n  

C. ( )nφ      D. 2n  

67. Which of the following is not a group? 

A. set of all real numbers under usual multiplication 

B. set of all nn ×  real matrices under addition 

C. set of all permutations of a non-empty set x  under composition 

 D. set of all integers under multiplication modulo n , where n  is arbitrary 

68. Let G  be a group such that ea =2  for all Ga∈ . What best can you say of G ? 

A. G  is cyclic   B. G  is abelian 

C. G  is a semigroup  D. G  is non-abelian 
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69. Let ( )FnLG ,  be the general linear group of dimension n . Let F  be a field 
with 2 elements. Then ( )FGL ,2  is 

A. 3S      B. 4S  

C. 3D      D. 4D  

70. Let G  be the cyclic group (   , )⊕  and H  be (   , )⊕ . Let :f     →     be defined 
by ( ) 2modggf = . Then ker f  equals 

A. { }0      B. { }2,0  

C. { }4,0     D. { }4,2,0  

71. Let G  be a group and ,a  Gb∈  be such that baab = . If ( ) 5=ao  and ( ) 7=bo , 
then ( )abo  is 

A. 7     B. 5 

C. 35     D. 12 

72. Let G  be a cyclic group of order n . Then number of generators of G  is 

A. 1     B. 2 

C. n      D. ( )nφ  

73. Let A  be a subgroups of G  and B  be a normal subgroup of G . Then when 
best can you say of BA∩ ? 

A. It is a subgroup of A  B. It is a subgroup of B  

C. It is a normal subgroup of A  D. It is a normal subgroup of B  

74. If the centre of a group G , ( ) { }eGZ = , then which of the following is always 
true? 

A. ( )GAutG ~    B. ( ) ( )GInGAut ~  

C. ( )GInG ~     D. None of the above 

Z6 Z2 Z6 Z2 
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75. Which of the following is not an isomorphism? 

A. HG →:φ  where ( ) Gxex ∈∀= 'φ . Hence G  and H  are groups and 'e  
is the identity of H  

B. ( ) GxxxGG ∈∀=→→ φφ :  

C. :φ  (   +, .) →     ( ) xx log=→φ  

D. ( ) GxaxaxGG aa ∈∀=→→ −1: φφ  and for a fixed Ga ∈  

76. Let R be the polynomial ring     [x]  and let ( )( )xf  denote the ideal generated 
by ( )xf . If ( ) 12 ++= xxxf  in R, then what best can you say of the quotient 
ring ( )( )xfR / ? 

A. It is a ring but not an integral domain 

B. It is a finite field of order 4 

C. It is an infinite field 

D. It is an integral domain but not a field 

77. Let P be a prime ideal in a commutative ring R and let S be the complement of 
P in R. Pick out the true statement 

A. S is a subring of R 

B. S is an ideal of R 

C. S is closed under addition  

D. S is closed under multiplication 

78. If R is an integral domain, the number of nilpotent elements of R is 

A. 0     B. 1 

C. 2     D. 3 

79. The characteristic of the ring of integers is 

A. 0     B. 1 

C. 2     D. 3 

I R 

Z2

I R 
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80. Let R be the ring of integers     and let the ( )5=A , ( )6=B  be two ideals in R. 
Which of the following is true? 
A. Both A and B are maximal ideals 
B. A is a maximal ideal but B is not 
C. A is not a maximal ideal but B is a maximal ideal 
D. Both A and B are not maximal ideals 

81. Let R be a commutative ring with unity in which each ideal is prime. What best 
can you say of R? 
A. R is a field   B. R is an integral domain 
C. R is a principal ideal domain D. None of the above 

82. Which of the following is true? 
A. Every Euclidean domain is a principal ideal domain 
B. Every Euclidean domain is a unique factorization domain 
C. Every principal ideal domain is a unique factorization domain 
D. Every unique factorization domain is a principal ideal domain 

83. If G is a group of order 5, what best can you say of the centre of G, ( )SZ ? 

A. ( )GZ  is a subgroup of G  

B. ( ) GGZ =  

C. ( )GZ  is abelian  

D. none of the above 

84. The smallest integer n  such that there are 2 non-isomorphic groups of order n  
is 
A. 2     B. 3 
C. 4     D. 5 

85. The smallest non-trivial abelian simple group is 
A.      B.  
C.      D.  Z5

Z2 Z3

Z4 

Z
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86. The vectors 1 and i are 
A. linearly dependent over the reals 
B. linearly dependent over the complexes 
C. linearly independent over the complexes 
D. linearly dependent over the rationals 

87. The span of −x  axis and the −xy   plane in    3 is 

A. −x  axis    B. −xy  plane 

C. −yz  plane   D. −zx  plane 

88. The dimension of the subspace [ ]s  of    3 where ( ) ( ){ })3,1,2(,0,1,3,3,2,1 −=S  
is 
A. 0     B. 1 
C. 2     D. 3 

89. Every 1- dimensional subspace of    3 is  
A. a point 
B. a straight line passing through the origin  
C. a plane passing through the origin 
D. none of the above 

90. Which of the following is not a linear map? 
A. T:    →   3  defined by ( ) ( )xxxxT 3,2,=       

B. T:    →   3   defined by ( ) ( )32,, xxxxT =  

C. T:    2 →  2 defined by ( ) ( )yxyxyxT 43,32, −+=     

D.  T:    3 →   2      defined by ( ) ( )yxzyxT ,,, =  

91. The range and the rank of the linear transformation T :   2→  2  defined by 
( ) ( )12121 ,, xxxxxT +=  are respectively 

A.     , 1     B.     , 2 
C.    2, 1    D.    2, 2 

IR

IR

IR

I R I R 

I R IR

IRI R

I R I R 

I R I R 

I R I R 

I R I R 
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92. Let T :    2→   2  and S :      2→   2 be defined by ( ) ( )0,, 2121 xxxxT +=  and 
( ) ( )21121 43,2, xxxxxS += . Then ST is defined by 

A. ( ) ( )212121 33,22, xxxxxxST ++=  

B. ( ) ( )212121 43,, xxxxxxST ++=  

C. ( ) ( )212121 43,22, xxxxxxST ++=    

D. ( ) ( )212121 33,, xxxxxxST ++=  

93. If A  is  a skew symmetric matrix of odd order n , then det A  is 

A. 0     B. 1 

C. n      D. 2n  

94. The eigen values of the matrix 





−12
30

 are 

A. 3, 2     B. 3, -2 

C. -3, 2     D. -3, –2 

95. If λ  is an eigen values of a matrix A , then which of the following is not true? 

A. 2λ  is an eigen value of 2A  

B. λα  is an eigen values of Aα  where α  is a scalar 

C. λ  is an eigen value of TA   

D. 
λ
1  is an eigen values of TA    

96. Which of the following is not a Hermitian matrix? 

A. 





12
21

    B. 





43
21

 

C. 




− 1
1
i

i
    D. 



 −

1
1
i

i
 

I R I R IR IR
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97. Which of the following is a valid C expression?  
A. int my_num = 1,00,000; 
B. int my_num = 100000; 
C. int my num = 100000; 
D. int $ my_num = 100000; 

98. What is # include < stdio.h>in C language? 
A. inclusion directive  
B. preprocessor directive 
C. file inclusion directive 
D. none of the above 

99. What is the result of the expression ptr++ in C, where ptr is a pointer? 
A. increase the value of ptr by 1 
B. decrease the value of ptr by 1 
C. move ptr to the next memory location 
D. none of the above 

100. What will be the output of the following C code 
# include <stdio.h> 
int main ( ) 
{ 
int y = 10000; 
int y = 34 ; 
printf (“Hello World ! % d \ n”, y)j 

return 0; 
} 
A. compile time error 
B. Hello world ! 34 
C. Hello world ! 10000 
D. Hello world ! followed by a junk value 

———————
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