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SECTION A 

S. No. Marks CO
Q 1

Evaluate  ∮
C

❑

F⃗ . d R⃗ by  Stoke’s  theorem  where  F= y2 î+x2 ĵ−( x+z ) k̂and  C is  the

boundary of the triangle with vertices at (0,0,0), (1,0,0) and (1,1,0).
4 CO2

Q 2 Determine the analytic function f ( z )=u+iv if u=( x− y ) ( x2+4 xy+ y2 ) . 4 CO4
Q 3

Evaluate using Cauchy’s integral formula ∫
C

❑
sin πz+cosπz
(z−1)(z−2)

dz where  C is the circle

|z|=4.
4 CO4

Q 4
Solve 

d4 y
d x4

−m4 y=cosmx. 4 CO3

Q 5
Determine the type of singularity of the function 

1−e2 z

z4
. 4 CO4

SECTION B 

Q 6
Find the series expansion of function f ( z )=

z2−1
z2+5 z+6

  about z=0 when

(i) |z|<2                                                            (ii) 2<|z|<3                    

10 CO4

Q 7
Solve: 

d2 y
d x2

+4 y=tan 2 x. 10 CO3

Q 8 Using complex integration method, evaluate

                                        ∫
0

2π
cos2θ
5+4cosθ

dθ .
10 CO5

Q 9
If F (t )=

eat−cosbt
t

, find the Laplace transform of F (t). 10 CO6

OR



Q 9 Find Laplace transform of f (t )=t 2 e−2t cos t.
10 CO6

SECTION C

Q 10 A
Determine the poles and residues at each pole of the function f ( z )=

z2−2 z
( z+1 )

2
(z2+4)

 

and hence evaluate ∫
C

❑

f ( z )dz where C is the circle |z|=10.
10 CO4

Q 10 B Using complex integration, prove that

∫
−∞

∞
dx

(1+x2)2
=
π
2

10 CO5

Q 11 A
Change the order of integration in ∫

0

a

∫
y

a
x

x2+ y2
dxdy and hence evaluate the same. 10 CO1

OR

Q 11 A Evaluate the following by changing into polar coordinates:

∫
0

a

∫
0

√a2− y2

y2√x2+ y2dxdy
10 CO1

Q 11 B
Find the inverse Laplace transform of 

3 s+7

s2−2 s−3
 . 10 CO6

OR

Q 11 B
Apply Convolution theorem to evaluate L

−1( s2

( s2+a2 ) ( s2+b2 ) ). 10 CO6
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SECTION A 

S. No. Marks CO
Q 1

Apply Gauss divergence theorem to evaluate  ∬
S

❑

F⃗ . n̂ dswhere  F⃗=4 xz î− y2 ĵ+ yz k̂

and  S is  the  surface  of  a  cube  bounded  by  the  planes
x=0 , x=1 , y=0 , y=1 , z=0 , z=1.

4 CO2

Q 2 Find an analytic function whose imaginary part is e− x ( x cos y+ y sin y ) . 4 CO4
Q 3

Evaluate using Cauchy’s integral formula ∮
C

❑
z

z2−3 z+2
dz where C is |z−2|=

1
2

4 CO4

Q 4
Solve 

d6 y
d x6

−
d4 y
d x4

=x2. 4 CO3

Q 5
Determine the type of singularity of the function 

e1 / z

z2
. 4 CO4

SECTION B 

Q 6
Find the series expansion of function f ( z )=

7 z−2

z3−z2−2 z
  when

(i) 0<|z+1|<1                                           (ii) 1<|z+1|<3                   
10 CO4

Q 7
Solve: 

d2 y
d x2

+a2 y=sec ax. 10 CO3

Q 8
Using complex integration method, evaluate ∫

0

2π
sin2θ

a+bcosθ
dθ . 10 CO5

Q 9
If F (t )=t e−t sin 3t , find the Laplace transform of F (t). 10 CO6

OR



Q 9
Find Laplace transform of f (t )=∫

0

t
e t sin t
t

 dt
10 CO6

SECTION C

Q 10 A
Determine the poles and residues at each pole of the function f ( z )=

z−1

( z+1 )
2
(z−2)

 and

hence evaluate ∫
C

❑

f ( z )dz where C is the circle |z−i|=2.
10 CO4

Q 10 B Apply calculus of residues to prove that

∫
0

∞
dx

(a2+x2)2
=
π
4a3

;a>0. 10 CO5

Q 11 A
Evaluate ∫

0

∞

∫
x

∞
e− y

y
dydx   by changing the order of integration. 10 CO1

OR

Q 11 A Find the area lying between the parabola y=4 x−x2 and the line y=x . 10 CO1

Q 11 B
Find the inverse Laplace transform of 

2 s2−6 s+5
s3−6 s2+11 s−6

 . 10 CO6

OR

Q 11 B
Apply Convolution theorem to evaluate L

−1(
1

s (s+1)(s+2)). 10 CO6
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