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SECTION A  

(5Qx4M=20Marks) 

S. No.  Marks CO 

Q1 Solve the following differential equation 

(𝐷2 − 3𝐷 + 2)𝑦 = 𝑒5𝑥, where 𝐷 ≡
𝑑

𝑑𝑥
 4 CO1 

Q2 
If 𝑤 = ln 𝑧 (𝑧 = 𝑥 + 𝑖𝑦), find 

𝑑𝑤

𝑑𝑧
 and determine where 𝑤 is non-

analytic. 
4 CO2 

Q3 
Prove that ∫

𝑑𝑧

𝑧−𝑎𝐶
= 2𝜋𝑖, where 𝐶 is the circle |𝑧 − 𝑎| = 𝑟 4 CO2 

Q4 Find the nature and location of singularities of the following function 

𝑧 − sin 𝑧

𝑧2
 4 CO3 

Q5 Eliminate arbitrary constants 𝑎 and 𝑏 from 𝑧 = (𝑥 − 𝑎)2 + (𝑦 − 𝑏)2 to 

form the partial differential equation. 4 CO4 

SECTION B  

(4Qx10M= 40 Marks) 

Q6 Test whether the equation (𝑥 + 𝑦)2𝑑𝑥 − (𝑦2 − 2𝑥𝑦 − 𝑥2)𝑑𝑦 = 0 is 

exact and hence solve it. 10 CO1 

Q7 Evaluate, using Cauchy’s integral formula: 

∮
𝑠𝑖𝑛 𝜋𝑧2+𝑐𝑜𝑠 𝜋𝑧2

(𝑧−1)(𝑧−2)𝐶
𝑑𝑧, where 𝐶 is the circle |𝑧| = 3 10 CO2 

Q8 Expand the function 𝑓(𝑧) = sin 𝑧 in a Taylor’s series about 𝑧 = 0 and 

determine the region of convergence. 
10 CO3 

Q9 Solve the following partial differential equation  

(
𝑦2𝑧

𝑥
)
𝜕𝑧

𝜕𝑥
+ (𝑥𝑧)

𝜕𝑧

𝜕𝑦
= 𝑦2 

                                                     OR 

10 CO4 



By using Lagrange’s method find the solution of the partial differential 

equation 

𝑦2
𝜕𝑧

𝜕𝑥
− 𝑥𝑦

𝜕𝑧

𝜕𝑦
= 𝑥(𝑧 − 2𝑦) 

SECTION-C 

(2Qx20M=40 Marks) 

Q10A 
By integrating around a unit circle, evaluate ∫

cos2𝜃

1−2𝑎 cos𝜃+𝑎2

2𝜋

0
𝑑𝜃, 

where 𝑎2 < 1. 
10 CO3 

Q10B Find Taylor’s series expansion of  

𝑓(𝑧) =
1

(𝑧+1)2
 about the point 𝑧 = −𝑖. 

10 CO3 

Q11 Determine the solution of one-dimensional heat equation 
𝜕𝑢

𝜕𝑡
= 𝑐2

𝜕2𝑢

𝜕𝑥2
, 0 < 𝑥 < 𝐿, under the following conditions 

boundary conditions: 𝑢(0, 𝑡) = 𝑢(𝐿, 𝑡) = 0 for all 𝑡 > 0. 

Initial condition:  𝑢(𝑥, 0) = 𝑓(𝑥). 
 

                                                   OR 

Using method of separation of variables solve the wave equation 
𝜕2𝑢

𝜕𝑡2
= 𝑐2

𝜕2𝑢

𝜕𝑥2
, 0 < 𝑥 < 𝐿,  

subject to the boundary conditions: 𝑢(0, 𝑡) = 𝑢(𝐿, 𝑡) = 0 for all 𝑡 > 0 

and initial conditions: 𝑢(𝑥, 0) = 𝑓(𝑥) and 𝑢𝑡(𝑥, 0) = 𝑔(𝑥). 

20 CO4 

 


