
 

Section-A 

Q1.  Solve any five:- 10 
 a) Verify the Cauchy Reimann equations for the function W=log Z  

 b) Verify the Laplace equation for u=(r+
𝑎2

𝑟
) cos 𝜃  

 c) Evaluate ∫ ez
𝑐

 dz, where c is |z|=1  

 d) Evaluate ∫   (z2 + z) 
(1=𝑖)

(0,0)
  dz, along y=𝑥2  

 e) Find the residue of f (z)=
1

(𝑧2 + 𝑎2)2 at z= ai  

 f) Find the image of the line x=0 under the transformation w=𝑒𝑧  

 g) Solve the equation
𝜕2𝑧

𝜕𝑦2 − 𝑧 = 0  , 𝑤ℎ𝑒𝑛 𝑦 = 0, 𝑧 = 𝑒𝑥 𝑎𝑛𝑑 
𝜕𝑧

𝜕𝑦
= 𝑒−𝑥 

OR 

Find the z-Transform of 2k, K< 0 

 

 h) Solve 
𝜕𝑢

𝜕𝑥
= 4

𝜕𝑢

𝜕𝑦
  , Where u (0,y)= 8 𝑒−3𝑦 

OR 

Find the z-transform of cos 2 K 

 

Q.2 a) Find the analytic function whose imaginary part is 2𝑒−𝑦(y cos x+ x sin x) 05 

 b) Evaluate ∫
𝑍

(𝑧2−6𝑧+25)2𝑐
 dz, where C is 1z-3-4 i l=4, by using cauchy’s integral formula  

 

 

05 
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 c) Solve 
𝜕2𝑦

𝜕𝑡2 = 𝑎2 𝜕2𝑦

𝜕𝑥2 , subject to the conditions  

y(0, t) = 𝑦(𝑙, 𝑡) = 0, (
𝜕𝑦

𝜕𝑡
)

𝑡=0
= 0 𝑓𝑜𝑟 0 ≤ 𝑥 ≤ 𝑙 𝑎𝑛𝑑 𝑦 (𝑥, 0) =

4 𝑥 (𝑙 − 𝑥)

𝑙2
 

OR 

Find the z- transform of cos2 
𝑘𝜋

6
 

 

05 

Q.3 a) Find the harmonic conjugate of 𝑢 = 𝑒𝑎 (𝑥2−𝑦2)Cos 2 xy. Also find corresponding analytic function f(z) 05 

 b) Evaluate ∫ |𝑧|𝑧̅dz
𝑐

, where c is the closed curve consisting of the upper semicircle of |z|=1 and the segment 

-1≤ 𝑥 ≤ 1 

05 

 c) Solve 
𝜕𝑢

𝜕𝑡
= 𝛼2 𝜕2𝑢

𝜕𝑥2  , 𝑓𝑜𝑟 0 < 𝑥 < 𝜋, 𝑢𝑥(0,t)= 0 

𝑢𝑥 (𝜋,𝑡)=0 𝑎𝑛𝑑 𝑢 (𝑥,0)=sin 𝑥. 

OR 

Find the inverse z- transform of 
𝑧2

𝑧2+1
 

05 

 

 

05 

Q.4 a) Find and plot the rectangular region 0≤ 𝑥 ≤ 1, 0 ≤ 𝑦 ≤ 2 under the transformation 

W= √2 𝑒
𝑖𝜋

4 𝑧 + (1 − 2𝑖) 

05 

 b) Evaluate ∮
𝑧𝑒𝑧

(𝑧2+9)𝑐
dz, where c is |z|=5, by cauchy’s Residue Theorem  05 

 c) Solve: 
𝜕2𝑢

𝜕𝑥2 +
𝜕2𝑢

𝜕𝑦2 = 0, 𝑓𝑜𝑟 0 < 𝑥 < 𝜋,  

0<Y<𝜋, given that u(0,y)= u (π, y) = u (x, π) = 0 and u(x, 0) = x 

OR 

Solve y (k+2)-5y(k+1)+6y(k)=u(k),y(0)=o, y(1)=1, by z-transform 

05 

 

 

05 

Q.5 a)  Find the bilinear transformation which maps the points z=1,i, -1 on to W=2,i,-2 05 

 b) Expand f(z)=
𝑧

(𝑧−1)(𝑧−3)
, for 1<|z-1|<

3

2
 05 

 c) Evaluate ∫
𝑑𝜃

(13+5𝑠𝑖𝑛𝜃)

2𝜋

0
by Residue Theorem 05 
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  Section -B  

Q.6  Solve any five: 10 

 a) Find the Laplace transform of 
𝑆𝑖𝑛 2𝑡

𝑡
  

 b) Find the Laplace transform of 𝑒−𝑡𝑡3/2  

 c) Find the Laplace transform of [sin 2t- cos 2t]2  

 d) Find the Laplace transform of 
1

𝑠
(

𝑠−2

𝑠+2
)  

 e) Find the inverse Laplace transform of 
𝑠+1

𝑠2−6𝑠+25
  

 f) Find the inverse Laplace transform of
𝑒−𝑠

𝑠 (𝑠2+4)
  

 g) Find f(x), if Fourier sin e transform is 
𝜋

2
  

 h) Find the Fourier transform of 

F(x)=
1

2𝑎
, 𝑖𝑓 |𝑥| ≤ 𝑎 

       = 0, if |𝑥| > 𝑎 

 

Q.7 a) 
Evaluate ∫

sin√2 𝑡

𝑡

∞    𝑒√2 𝑡 

0
 dt 

05 

 b) Find the inverse Laplace transform of 
1

𝑠 
log (1 −

𝑎2

𝑆2) 05 

 c) Solve 
𝜕𝑢

𝜕𝑡
= 2 

𝜕2 𝑢

𝜕𝑥2 , subject to the conditions 

i. U (0,t)=0 

ii. U(x,0)=�̅�𝑥  𝑎𝑛𝑑  

iii. U(x, t) is bounded 

 

05 

Q.8 a) Find the Laplace transform of 𝑒3𝑡 ∫ 𝑡 𝑠𝑖𝑛ℎ2𝑡 𝑑𝑡
𝑡

0
 05 

 b) Find the inverse Laplace transform of 
𝑠+3

(𝑠2+6𝑠+13)2 by convolution theorem 05 

 c) Find the Fourier cosine transform of 
𝑒−𝑎𝑥−𝑒−𝑏𝑥

𝑥
 

 

05 
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Q.9 a) Find the Laplace transform of periodic function  

f(t)=t, o < t < c 

=2(-t , c<  t < 2 c  and  f (t)= f(t+2c) 

05 

 b) Solve 
𝑑𝑦

𝑑𝑡
+ 3𝑦 = 10 sin t, y (0) = 0 by laplace transform method. 05 

 c) Solve the integral equation ∫ 𝑓(𝑥) cos 𝑝𝑥𝑑𝑥 = 1 − 𝑝, 0 < 𝑝 < 1 
∞

0
 

                                                                                   = 0, 𝑝 > 1 

05 

Q.10 a) Express the following function in terms of Heaviside unit step function and hence find their Laplace 

transform, f(t)=𝑒−𝑡, 0 < 𝑡 < 3 

                                         = 0, t > 3 

05 

 b) Solve 
𝑑𝑥

𝑑𝑡
+ 4y = 0, 

𝑑𝑦

𝑑𝑡
 -9x = 0, x(0)=2,y(0)=1 by Laplace transform 05 

 c) Find the Fourier transform of 

F(x)=Sin x, if 0<x<1 

       = 0, otherwise 

05 
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