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attempting the questions. Failure to do so can
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2. There are THIRTY questions in this paper
including Twenty multiple Options one correct
type.

3. Please answer to the point to all questions.
There are no marks for length of answers.

4. Please answer all the questions within the
answer booklet. No extra sheets will be
supplied to any candidate.
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PART – A (1 Mark Each)

Please answer the twenty questions on page 1 of the answer booklet by writing the

serial of the answer that you find to be most complete and correct.

1. The solutions of the congruence relation 51mod6x3 ≡ are in arithmetic progression.

The common difference of the progression is _______

(a) 3 (b) 6 (c) 2 (d) 17

2. =+
→

x4
1

0x
)x31(Lim

(a) 3
4

e (b) 4
3

e (c) e3 (d) e4

3. ∫ =−
1

0

923 dx)x1(x

(a)
110

1
(b)

55
1

(c)
220

1
(d)

180
1

4. The order of the differential equation of family of circles with radius 5 is _______

(a) 1 (b) 2 (c) 3 (d) 5

5. The point of intersection of the line 
1

2z
3

1y
2

1x −=−=−
in the plane

 2x + 2y + z + 5 = 0 is _______

(a) (1, 1, –9) (b) (–2, 0, –1) (c) (–1, –2, 1) (d) (3, 4, 3)

6. Which of the following is a sub group of  G = {0,1, 2, 3, 4, 5} mod 6, w.r.t. + mod 6 ?

(a) {0 1 2 3 4} mod 5 w.r.t + mod 5 (b) {1 2 3 4 5} mod 6 w.r.t x mod 6

(c) {0 2 4} mod 6 w.r.t + mod 6 (d) {0 1} mod 2 w.r.t. + mod 2

7. The maximal ideal in the ring of rational numbers Q is _______

(a) Z (b) 2 Z (c) {0} (d) Q
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�������� 9����:��;���<�=�	���>

�������'���8���9�	�����������������F,*�G8!��9�����:�����!��9�8H��5������<��5��������	����:��������.I���5�

��������.�!�%&���;��#�������23�����������!�5�J��K�:����I�0

1. 51mod6x3 ≡ G8<�'�����	��� 9�8<8L�!�����=��������� 9���A8����� 3�2�M5�%&��0�1�3�2�M5�

9���A����������9���.�_______

(a) 3 (b) 6 (c) 2 (d) 17

2. =+
→

x4
1

0x
)x31(Lim

(a) 3
4

e (b) 4
3

e (c) e3 (d) e4

3. ∫ =−
1

0

923 dx)x1(x

(a)
110

1
(b)

55
1

(c)
220

1
(d)

180
1

4. N���O��K�42P���.��-���Q�������������8<!��J������9�J������,�����3�2�M5��

(a) 1 (b) 2 (c) 3 (d) 5

5. � 2x + 2y + z + 5 = 0 9�������!�%&� 
1

2z
3

1y
2

1x −=−=−
���H�5��R��!����S8!����.�_____

(a) (1, 1, –9) (b) (–2, 0, –1) (c) (–1, –2, 1) (d) (3, 4, 3)

6. ����C����.����%&�5A��.!�� G = {0,1, 2, 3, 4, 5} mod 6, w.r.t. + mod 6 ���78!���:��

���8��C!��T

(a) {0 1 2 3 4} mod 5 w.r.t + mod 5 (b) {1 2 3 4 5} mod 6 w.r.t x mod 6

(c) {0 2 4} mod 6 w.r.t + mod 6 (d) {0 1} mod 2 w.r.t. + mod 2

7. (����<U�9�8H�� Q ����8���%&����O�K�>!�3�*��8!����_______

(a) Z (b) 2 Z (c) {0} (d) Q
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8. For a parameter s and laplace transform L, L (eas) =

(a)
as

1
− (b) )1n(s

!n
+ (c)

as
s
− (d) 22 as

a

+

9. The real part of sin h(x + iy) is __________

(a) sin hx cos y (b) cos hx sin y (c) sin hx cos hy (d) sin x cos hy

10. The coefficient of x99 in the expansion of (x – 1) (x – 2)(x–3)_______(x – 100) is

(a) 99 (b) –10100 (c) 9900 (d) –5050

11. If R = xi + yj + zk then div R =

(a) 0 (b) 3 (c) 9 (d) 6

12. The solution of the partial differential equation 0z
x

z
2

2

=+
∂
∂

at, x = 0, z = ey and 1
x
z =

∂
∂

is -

(a) z = sin x + ey sec x (b) z = cos x – ey

(c) z = sin x + ey cos x (d) z = cos x – ey sin x

13. The rank of the matrix 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−
−
−

242

121

363

is _______

(a) 1 (b) 2 (c) 3 (d) 0

14. If the displacement of a particle, which is in simple harmonic motion at any time t

is x, then =
dt
dx

(a) tsina μμ− (b) tcosbtsina μ+μ (c) tcosa μμ (d) btsina +μμ

15. If f(z) is analytic within and on the circle raz:C =− , with ,m)z(f ≤ then )a(fn is

(a) less than or equal to nr

!n
(b) greater than or equal to m nr

!n

(c) only equal to nr

!n.m
(d) less than or equal to nr

m!n
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8. 78!���'83�� s ������������&9���	��8����� L��, L (eas) =

(a)
as

1
− (b) )1n(s

!n
+ (c)

as
s
− (d) 22 as

a

+

9. sin h(x + iy) ������P�(�����.�V_______

(a) sin hx cos y (b) cos hx sin y (c) sin hx cos hy (d) sin x cos hy

10.  (x – 1) (x – 2)(x–3)_______(x – 100)���J9����W�5�%&�� x99���9�=�8����.�_______

(a) 99 (b) –10100 (c) 9900 (d) –5050

11. R = xi + yj + zk >!��� div R =

(a) 0 (b) 3 (c) 9 (d) 6

12. x = 0, z = ey �������� 1
x
z =

∂
∂

��%& 0z
x

z
2

2

=+
∂
∂

G8<�(���3�X�J������9�J������,!�����=�����.�_______

(a) z = sin x + ey sec x (b) z = cos x – ey

(c) z = sin x + ey cos x (d) z = cos x – ey sin x

13.

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−
−
−

242

121

363

G8<���A��Q��5�����8��_______

(a) 1 (b) 2 (c) 3 (d) 0

14. 5A��!���9����5� t ��%&�9������9�8�����D����5�%&�������(simple harmonic motion) 78!�����9�����.

��2J�9�����!�	����.  x >!����, =
dt
dx

(a) tsina μμ− (b) tcosbtsina μ+μ (c) tcosa μμ (d) btsina +μμ

15. f(z) G8<�!��� ,m)z(f ≤ ��	8/C��� raz:C =− G8<���Q���!��7������������� ����%���78!��

J(�P����!����Yanalytic)Z�>�� , )a(fn =

(a) ≤  nr

!n
(b) ≥  m nr

!n
(c) = nr

!n.m
 ��A��2 (d) ≤  nr

m!n
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16. ∫ −
+−

c

2

,dz
1z

1zz
 where c: |z| =1, is ________

(a) 2π (b) 2 π i (c) π i (d) –2 π i

17. For a 3×3 matrix A, |2A| = |adj. A|. Then | A | =

(a) 3 (b) 2 (c) 8 (d) 16

18. For a forward difference operator =ΔΔ y, 3

(a) 0123 yy3y3y +−− (b) 0123 yy3y3y −+−

(c) 1y3y3y 123 ++− (d) 1y3y3y 123 +−−

19. Using Rungekutta method of fourth order to solve 00 y)x(y),y,x(f
dx
dy == ,

,kyy 01 +=  where k =

(a) 4321 kk2k2k +++ (b) ( )4321 kk2k2k
2
1 +++

(c) ( )4321 kk2k2k
6
1 +++ (d) ( )4321 kkkk

4
1 +++

20. The trapezoidal rule for numerical integration is given by ∫ =
b

a

dx)x(f

(a) )y...yyy(
2
h

n210 ++++

(b) )y...y4y2y4y2y(
2
h

n43210 ++++++

(c) )yy2...y2y2y(
2
h

n1x210 +++++ −

(d) )yy4...y4y2y4y2y(
3
h

n1x43210 +++++++ −
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16. ∫ −
+−

c

2

,dz
1z

1zz
 �������� c: |z| =1,>!����_______

(a) 2 π (b) 2 π i (c) π i (d) –2 π i

17. 78!�� 3×3 ��A��Q�� A��, |2A| = |adj A| >��Z | A | =

(a) 3 (b) 2 (c) 8 (d) 16

18. Δ G8<�78!�������8/���������9�����*=������Z =Δ y3

(a) 0123 yy3y3y +−− (b) 0123 yy3y3y −+−

(c) 1y3y3y 123 ++− (d) 1y3y3y 123 +−−

19. ��������3�2�M5�����8������[�K�JL����������:��?	�CI��	8B��Z� 00 y)x(y),y,x(f
dx
dy == Z�'����

���=��I�� ,kyy 01 +=  ;%&� k =

(a) 4321 kk2k2k +++ (b) ( )4321 kk2k2k
2
1 +++

(c) ( )4321 kk2k2k
6
1 +++ (d) ( )4321 kkkk

4
1 +++

20. 9�8\����'�����������C�����2"P���5������. ∫ =
b

a

dx)x(f

(a) )y...yyy(
2
h

n210 ++++

(b) )y...y4y2y4y2y(
2
h

n43210 ++++++

(c) )yy2...y2y2y(
2
h

n1x210 +++++ −

(d) )yy4...y4y2y4y2y(
3
h

n1x43210 +++++++ −
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PART – B (4 Mark Each)

Answer all questions of this Part.

21. a) Let ∑
∞

=1n
na  be a series that has no negative terms

 If ∑
∞

=1n
nc is a convergent series such that an ≤ Cnfor all n then prove that ∑

=

n

1i
na

is also convergent.

OR

b) Let ∑ na  be a series with 0an ≥ , for 0nn ≥ , and  suppose that ∫→n
na .

Then prove that the series in convergent if 1<∫ .

22. a) Prove that Kernel of a homomorphism 1RR: →φ  is an ideal.

OR

b) Prove that the condition for three planes

a1x + b1y + c1z + d1 = 0, a2x + b2y + c2z + d2 = 0 and a3x + b3y + c3z + d3 = 0 to

intersect in a line is that 0

ccc

bbb

aaa

321

321

321

=
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

23. a) If y)y,x(),y,x( φψφ  and xψ are continuous in a region E of the xy – plane

bounded by a closed curve c then prove that _______

 ( ) ∫ ∫∫ ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
∂

φ∂−
∂
ψ∂=ψ+φ

Ec

dydx
yx

dydx .

OR

b) Using the statement of De. Moivres theorem for integer values prove the theorem

for rational values of n.
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(����]�S (����:��;� �������!��4�	���!�+� )

�1�(���!�%&���?��6���23�����������:����I�0

21. a)  ∑
∞

=1n
na  ^�,���!�������;��!��78!���9���M5AC��%

∑
∞

=1n
nc 78!���9�8?	�P���9���M5AC!��$�, n ���G��&���_`����6���an ≤ Cn>C��%

=���!����Z ∑
=

n

1i
na  ��	B��9�8?	�P����8!������	"I�0

	@�)�

b) ∑ na  G8<�!�� 0an ≥ , 0nn ≥ , ��	8/C���78!���9���M5AC��%��������  ∫→n
na >C��%0

=���!���Z 1<∫ >!����9���M5���9�8?	�P����8!������	"I�.

22. a) 1RR: →φ G8<�78!���9������	��!������*��>!�3�*��C������!��G8!������	"I� .

	@�)�

b) a1x + b1y + c1z + d1 = 0, a2x + b2y + c2z + d2 = 0  =���	�a3x + b3y + c3z + d3 = 0

G8<����	����9������������� 78!������H�5�%&�9�8a9����
����!��� 0

ccc

bbb

aaa

321

321

321

=
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
,

G8!������	"I0

23. a) 78!���������, y)y,x(),y,x( φψφ ������� xψ G8<�78!���9�8��Q�������2/8!��9����������5��#�K  xy –

9�������!��78!�����2!��3���E ��%&�9�������!���Z�;!���������	"I

 ( ) ∫ ∫∫ ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
∂

φ∂−
∂
ψ∂=ψ+φ

Ec

dydx
yx

dydx .

	@�)�

b) ��FW�*8�����_`����6��� ���A?�2���2����5�!��=��6��5������<��I��	8B���G��(����<U

��_`����6����Yrational numbers) ��2����5��������9�aI�0
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24. a) If v1, v2... vn are in a vector space V, then prove that either they are linearly
independent or some vk is a linear combination of preceding ones v1, v2, vk –1...

OR

b) If f (z) is analytic function and f’(z) is continuous at each point within and on a

closed curve c, prove that ∫ =
c

0dz)z(f

25. a) Derive Newton-Raphson method to find a root of the equation f(x) = 0

OR

b) Prove that in a determinant if two rows are interchanged then the value of the
determinant changes sign.

PART – C (12 Mark Each)

Answer all questions of this Section.

26. Answer any two of the following questions for 6 marks each.

i) If p is a prime number prove that (p – 1)! = –1 mod p.

ii) Find the intervals in which f(x) = x3 – 3x2 + 5 is increasing or in which decreasing.
Hence find relative extremum.

iii) Solve the differential equation 1xy
x
2

y 2 +=+′

27. Answer any two of the following questions, for 6 marks each.

i) If H is a non empty finite subset of a group G and H is closed under multiplication
prove that H is a sub group of G.

ii) In a three dimensional space if δγβα ,,, are the angles made by a straight line

with the diagonals of a cube, prove that 
3
4

coscoscoscos 2222 =δ+γ+β+α .

iii) Find the Laplace transform of 
t

btcosatcos −
.
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24. a) 78!���������v1, v2... vn V G8<�����K��9�#�9���%&!�$��Z�'���&��F�9�������C�9�+��8��2��C��������� (linearly

independent) 'b����5A��.!���78!���vk0�v1, v2, vk –1...����8��!��c8/�����_`�������78!��

9������9�8?	�P���(linear combination) G8!���9�aI�0

	@�)�

b) f (z) 78!���J(�P�����5�*��C!��$�Z�(analytic function) f’(z)c G8<�78!���9�8��Q�������2!�	����

������������%��������24?	8!���S8!��J���	&����8������C!�$��Z� ∫ =
c

0dz)z(f G8!���9�aI�0

25. a) f(x) = 0 G8<�9�J������,!�����	���������� ��8B��c 5������	���]��d�e��JL���������
��B�f��0

	@�)�

b) 78!��� �J�*��8[��%&��Z�G��B���9������������ �'!���<!������A !���Z� �J�*��8[��
��_`����.�������@=��5������<!�%9�����!�Z�9�aI�0

(����]�I �������	
�����������12 �	��������

1�J(���!�%&����G��&���23�����������:����I�0

26. ����C���5A��.!�!���	�?
��� ���23����6���:����I0���24?	8!������A
� �'8����6��������0

i) p�G8<�!���78!���'J(�P��9�8H���Yprime number)5A!���Z�(p – 1)! = –1 mod p G8!���9�aI�0

ii) f(x) = x3 – 3x2 + 5 =�ED��E4����������������� ���5A���4����������L��8���������������8B��c f��0
>!�$�8!�Z�9��������4���2��5���������8B��c f��0

iii) J������9�J������,����������=��I0 1xy
x
2

y 2 +=+′

27. ����C���5A��.!�!���	�?
��� ���23����6���:����I0���24?	8!������A
� �'8����6��������0
i) H G8<�!�� G G8<����8"���78!������8S!�Z�GM9�<�&�:����,��C!��$Z����W�����!� 5�%&
9�8��Q����C!�$��Z�H�:������8��.�G8!���9�aI�0

ii) 78!������	���]>5A���!��space!�%& δγβα ,,, �78!���g��!��J��,*����	8/���78!���9�����

���H�5�����A !����	�������!���Z�
3
4

coscoscoscos 2222 =δ+γ+β+α  G8!���9�aI.

iii)
t

btcosatcos −
 �������&9���	��8��������������8B��c f��.
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28. Answer any two of the following questions, for 6 marks each.

i) If i = 1−  is a root of the equation x4 – 3x3 + 3x2 – 3x + 2 = 0. Find the
remaining roots.

ii) A particle moves along the curve R = (t3 – 4t)i + (t2+4t)j+(8t2 – 3t3)k where t is

time. Find the magnitude of acceleration along the tangent at time t = 2

iii) Find the deflection of a vibrating string of unit length having fixed ends with

initial velocity zero and initial deflection f(x) = k(sin x – sin 2x).

29. Answer any two of the following questions, for 6 marks each.

i) Find the values of λ for which the equations

0z2y)13(x)1( =λ++λ+−λ

0z)3(y)14(x)1( =+λ+−λ+−λ

0z)1(3y)13(x2 =−λ++λ+  are consistent.

ii) Prove that f(z) = x3 – 3xy2 + i (3x2y – y3)is analytic for all values of z.

iii) Evaluate ∫
c

dz)z(f , where f(z) = et, c is the line joining (0 0) to (2, π /4)

30. Answer any two of the following questions, for 6 marks each.

i) Solve 3x + y + z = 2

x – 2y + 2z = 3

4x + y + z = 3 using Cramers rule.

ii) Evaluate ∫ +

4

0
2x1

dx
, using Simpson 

3
1

rule by taking 8 sub intervals.

iii) Using Lagrange’s interpolation, find f(9), using the table

x 5 7 11 13 17

f(x) 150 392 1452 236 5202
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28. ����C���5A��.!�!���	�?
��� ���23����6���:����I0���24?	8!������A
� �'8����6��������0

i) 78!�������� i = 1−  G8<�!���  x4 – 3x3 + 3x2 – 3x + 2 = 0 9�J������,!��78!��
���	���!���Z�:6!�����	������������8B��c f��0

ii) 78!�����9�����.� R = (t3 – 4t)i + (t2+4t)j+(8t2 – 3t3)k G8<�����2!��9������D�%9�����!�0�;%&�� ‘t’ G8!���
9����5�0� t = 2 >!���Z�9�#3�*��!�	8/����(tangential) �����	����O�*!����2��A,���������8B��c f��0

iii) >��8h���������3�	������������>��8h���4�����. f(x) = k(sin x – sin 2x) =�	8/�����Z��/*O�K
���/���������=�	8/�������i����A��!��:!�J��������8"9��4����������845��4�������������8B��c f��0

29. ����C���5A��.!�!���	�?
��� ���23����6���:����I0���24?	8!������A
� �'8����6��������0

i) ����C���9�J������,������consistent ;!�$���Z� λ �����_`�������������8B��c f��0

0z2y)13(x)1( =λ++λ+−λ

0z)3(y)14(x)1( =+λ+−λ+−λ

0z)1(3y)13(x2 =−λ++λ+ .

ii) Z ���G��&���_`����6��� f(z) = x3 – 3xy2 + i (3x2y – y3) J(�P����C!��G8!���9�aI0

iii) ∫
c

dz)z(f , 9�aI0�;%& f(z) = et �������� c G8<�!��� (0, 0) ������� (2, π /4) ������9���9��������H�0

30. ����C���5A��.!�!���	�?
��� ���23����6���:����I0���24?	8!������A
� �'8����6��������0

i) ��2�����j����5������������:��?	�CI��	8B���9�aI

3x + y + z = 2

x – 2y + 2z = 3

4x + y + z = 3.

ii) 8��������	�
����������������������������������������
3
1
�������������������� ∫ +

4

0
2x1

dx
,������9�aI0

iii) ��� !�"���#�$��%&'��(�������)�'*����������+����',�-������������)�'*��� f(9)�.����
������/01�23

x 5 7 11 13 17

f(x) 150 392 1452 236 5202
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