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Instructions:  

1. Attempt all questions.   
2. Make suitable assumptions wherever necessary.   
3. Figures to the right indicate full marks. 

4. Simple and non-programmable scientific calculators are allowed.   

 
 

Q.1 (a) Show that  

𝐹̅ = (𝑦2 − 𝑧2 + 3𝑦𝑧 − 2𝑥)𝑖 + (3𝑥𝑧 + 2𝑥𝑦)𝑗 + (3𝑥𝑦 − 2𝑥𝑧 + 2𝑧)𝑘⃗⃗ is both 

solenoidal and irrotational. 

03 

       (b) 
Find Fourier integral representation of function 𝑓(𝑥) = {

1         |𝑥| < 1
0         |𝑥| > 1

  

Hence, Evaluate ∫
𝑠𝑖𝑛𝜔𝑐𝑜𝑠𝜔𝑥

𝜔
𝑑𝜔. 

04 

       (c) Verify Green’s theorem in the plane for ∫ [(3𝑥2 − 8𝑦2)𝑑𝑥 + (4𝑦 −
𝑐

6𝑥𝑦)𝑑𝑦], where C is the boundary of the region bounded by 𝑥 = 0, 𝑦 =

0, 𝑥 + 𝑦 = 1. 

 

07 

Q.2 (a) Solve  𝑦𝑒𝑥𝑑𝑥 + (2𝑦 + 𝑒𝑥)𝑑𝑦 = 0 03 

       (b) Find the directional Derivative of ∅ = 𝑥𝑦2 + 𝑦𝑧2 at the point (2, −1,1) in 

the direction of the vector 𝑖̂ + 2𝑗̂ + 2𝑘̂.                                                       

04 

       (c) Find the power series solution of 
𝑑2𝑦

𝑑𝑥2 + 𝑥𝑦 = 0. 07 

 OR  

       (c) Find the series solution of (1 − 𝑥2)𝑦" − 2𝑥𝑦′ + 2𝑦 = 0 

 
 

07 

Q.3 (a) Solve (4𝐷2 − 4𝐷 + 1)𝑦 = 𝑒
𝑥

2 
03 

       (b) Solve (𝐷2 + 6𝐷 + 8)𝑦 = cos2𝑥 04 

       (c) 
Solve (𝐷2 − 2𝐷 + 3)𝑦 = 𝑥3 + 𝑠𝑖𝑛𝑥 by using the method of undetermined 

coefficients 

07 

 OR  

Q.3 (a) Solve (𝐷2 + 𝑎2)𝑦 = 𝑐𝑜𝑠𝑎𝑥 03 

       (b) Solve 
𝑑2𝑦

𝑑𝑥2 + 2
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 𝑒𝑥𝑠𝑖𝑛𝑥 + 7 04 

       (c) Solve 𝑥2 𝑑2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦 = 𝑙𝑜𝑔𝑥. sin (𝑙𝑜𝑔𝑥) by Cauchy’s linear equation 07 



 

 
 

 

Q.4 (a) Find the Laplace Transform Of 𝑓(𝑡) = 𝑠𝑖𝑛ℎ𝑎𝑡. 03 

       (b) Find the Laplace Transform of 𝑡𝑒4𝑡𝑐𝑜𝑠2𝑡. 04 

       (c) 
Solve the differential equation using initial value problem  

𝑦" + 6𝑦′ = 1, 𝑦(0) = 2, 𝑦′(0) = 0. 

 

07 

 OR  

Q.4 (a) Find the inverse Laplace transform of 𝑙𝑜𝑔
(𝑠2+𝑏2)

(𝑠2+𝑎2)
 03 

       (b) Find the Laplace Transform of  
𝑒−2𝑡𝑠𝑖𝑛2𝑡𝑐𝑜𝑠ℎ𝑡

𝑡
 04 

       (c) Find the Inverse Laplace Transform Of 
5𝑠+3

(𝑠−1)(𝑠2+2𝑠+5)
 07 

   

Q.5 (a) Solve  
𝑑𝑦

𝑑𝑥
+ 𝑦𝑐𝑜𝑡𝑥 = 2𝑐𝑜𝑠𝑥 03 

       (b) Solve 3𝑥4𝑝2 − 𝑥𝑝 − 𝑦 = 0 04 

       (c) Using the method variation of parameter solve the differential equation  

(𝐷2 + 1)𝑦 = 𝑥𝑠𝑖𝑛𝑥  

07 

 OR  

Q.5 (a) Solve (𝑥𝑦 − 2𝑦2)𝑑𝑥 − (𝑥2 − 3𝑥𝑦)𝑑𝑦 = 0 03 

       (b) Solve 
𝑑𝑦

𝑑𝑥
+

1

𝑥
𝑦 =

𝑦2

𝑥2 04 

       (c) Solve (𝐷4 − 16)𝑦 = 𝑒2𝑥 + 𝑥4 07 

 

 

* * * 


