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Instructions: Answer all questions. There is an internal choice in Q9 and Q11. 

SECTION A  

(5Qx4M=20Marks) 

S. 

No. 

 
Marks CO 

Q 1 Using bisection method, find a root, correct to three decimal places and lying between 

1 and 2 of the equation 𝑓(𝑥) = 𝑥3 − 𝑥 − 1 = 0. 4 CO1 

Q 2 
Find the approximate value of the integral ∫

1

5+3𝑥
𝑑𝑥,

2

1
  using Simpson’s −

1

3
 rule 

with 4 equal subintervals. 
4 CO1 

Q 3 Define the singularity of a function. Determine and classify the singularities of 

𝑓(𝑧) =
𝑒3𝑧

𝑧2𝑠𝑖𝑛𝑧
. 4 CO2 

Q 4 Find the Laplace transform of the function 𝑓(𝑡) = (𝑡 + 1)2𝑒5𝑡, using first shifting 

theorem. 4 CO3 

Q 5 
Evaluate 𝐿−1 {

1

𝑠2−5𝑠+6
}. 4 CO3 

SECTION B  

(4Qx10M= 40 Marks) 

Q 6 Solve the following initial value problem and find y(0.2) using Ruge-Kutta method 

of fourth order: 
𝑑𝑦

𝑑𝑥
= 1 + 𝑦2;  𝑦(0) = 0 with ℎ = 0.2. 10 CO1 

Q 7 Find Laurent series about the indicated singularity for each of the following function: 

(a) 
𝑒2𝑧

(𝑧−1)3
; 𝑧 = 1. 

(b) 
𝑧−𝑠𝑖𝑛𝑧

𝑧3
; 𝑧 = 0. 

Also, name the singularity in each case.    

10 CO2 



Q 8 Classify the following partial differential equations: 

(a) 2
𝜕2𝑢

𝜕𝑥2
+ 4

𝜕2𝑢

𝜕𝑥𝜕𝑦
+ 3

𝜕2𝑢

𝜕𝑦2
= 2. 

(b) Determine the set 𝑆 ⊆ 𝑅2 such that the partial differential equation                       

(𝑥 − 1)2𝑢𝑥𝑥 − (𝑦 − 2)2 𝑢𝑦𝑦 = 0 is parabolic in S. 

10 CO4 

Q 9 Find the Fourier series of the function 𝑓(𝑥) = 𝑥2 in the interval (0, 2𝜋) and hence, 

deduce that 
𝜋2

12
=

1

12 −
1

22 +
1

32 −
1

42 +
1

52 − ⋯ 

OR 

(a) Express the following function in terms of unit step function and find it’s 

Laplace transform: 𝑓(𝑡) = {
8,    𝑡 < 2
6,    𝑡 > 2.

 

(b) Find the Laplace transform of 𝑓(𝑡) = {
𝑡

𝑘
, 0 < 𝑡 < 𝑘

1,         𝑡 > 𝑘.
 

10 CO3 

SECTION-C 

(2Qx20M=40 Marks) 

Q 10 A voltage 𝐸𝑒−𝑡 is applied at 𝑡 = 0 to a circuit of inductance 𝐿 and resistance 𝑅. The 

equation governing the current flow in 𝐿𝑅 circuit is given by  

𝐿
𝑑𝐼

𝑑𝑡
+ 𝑅𝐼 = 𝐸𝑒−𝑡 ,  𝐼(0) = 0. 

Using Laplace transformation, find the current 𝐼 at any time 𝑡.  

20 CO3 

Q 11 
Derive the most general solution of the wave equation  

𝜕2𝑢

𝜕𝑡2
=

1

𝑐2

𝜕2𝑢

𝜕𝑥2
. Deduce the 

expression for 𝑢(𝑥, 𝑡) satisfying the boundary conditions 𝑢(0, 𝑡) = 0 = 𝑢(𝑙, 𝑡). 

OR 

Use the method of separation of variables to solve the following one-dimensional heat 

equation:  

𝜕2𝑣

𝑑𝑥2
=

𝜕𝑣

𝜕𝑡
 

Given that 𝑣 = 0 when 𝑡 → ∞, as well as 𝑣 = 0 at 𝑥 = 0 and 𝑥 = 𝑙. 

20 CO4 

 




