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SECTION A 

1. Each Question will carry 4 Marks 

2. Instruction: Complete the statement / Select the correct answer(s) 

S. No. Question CO 

Q 1 Find the value of 𝑎, 𝑏 and 𝑐 such that 𝐹⃗ = (3𝑥 − 4𝑦 + 𝑎𝑧)𝑖̂ + (𝑐𝑥 + 5𝑦 − 2𝑧)𝑗̂ + (𝑥 − 𝑏𝑦 +

7𝑧)𝑘̂ is irrotational. 

 

CO1 

Q2 Define Unitary matrix with example. CO1 

Q3 Prove that for beta function :  𝛽(𝑙, 𝑚) = 𝛽(𝑚, 𝑙) CO1 

Q4 A fair coin is tossed 6 times. Find the probability of getting  

(a) exactly 2 heads  

(b) no heads  

CO1 

Q5 Find the Laplace transform of  𝑓(𝑡) = 𝑡3𝑒−3𝑡 . CO4 

SECTION B 

1. Each question will carry 10marks 

2. Instruction: Write short / brief notes 

Q 6 Solve 
𝑑𝑦

𝑑𝑥
=

1

𝑥+𝑦
 for x=0.5 by using Runga –Kutta method with 𝑥0 = 0, 𝑦0 = 1, taking ℎ = 0.5 

Or 

Solve
𝑑2𝑦

𝑑𝑥2 = 𝑥 + 𝑦, with initial condition y(0)=y(1)=0 by forward finite difference method. 

 

CO3 

Q 7 The velocity v (Km/min) of a moped which starts from rest, is given at fixed interval of time t 

(min) as follows 

t 

(min) 

2 4 6 8 10 12 14 16 18 20 

v 

(Km/

min) 

10 18 25 29 32 20 11 5 2 0 

 

 

 

Estimate approximately distance covered in 20 minutes. 

CO3 



Q 8 (a) Show that the set of natural numbers 1,2,3,4………….. is not a group with respect to 

addition. 

(b) Prove that the set G={1,2,3,4,5,6} is a finite abelian group of order 6 with respect to 

multiplication modulo 7.  

CO4 

Q.9  Evaluate 

(a)∫ √𝑥
∞

0
𝑒− √𝑥

3

𝑑𝑥                                               (b)  ∫ cos 𝑥2∞

0
𝑑𝑥 

 

CO2 

 

1. Each Question carries 20Marks. 
2. Instruction: Write long answer. 

Section C  

Q10 (a) Prove that 𝐽𝑛(𝑥) is the coefficient of 𝑧𝑛 in the expansion of 𝑒
𝑥

2
(𝑧−

1

𝑧
)
. 

(b) Prove that 𝐽
−

1

2

(𝑥) = √(
2

𝜋𝑥
)   𝑐𝑜𝑠𝑥 

OR 

(a) Prove that 𝑒2𝑥𝑧−𝑧2
 is the generating function for Hermite Polynomial. 

(b) Convert Hermite polynomial  

2𝐻4(𝑥) + 3𝐻3(𝑥) − 𝐻2(𝑥) + 5𝐻1(𝑥) + 6𝐻0 
in to ordinary polynomial 

 

 

 

CO4 

Q.11 (a) Find the matrix P which diagonalize the matrix 

𝐴 = [
4 1
2 3

] 

 

(b) Find the residue of 𝑓(𝑧) =
𝑧2−2𝑧

(𝑧+1)2(𝑧2+4)
 

CO2 

 


