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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) (i)  Solve (𝑥3 + 3𝑥𝑦2)𝑑𝑥 + (3𝑥2𝑦 + 𝑦3)𝑑𝑦 = 0 

(ii) Solve 
𝑑𝑦

𝑑𝑥
+

1

𝑥2 𝑦 = 6𝑒
1

𝑥 

04 

03 

 

 (b) (i)  Find Laplace transform of 𝑒−3𝑡(2 cos 5𝑡 − 3 sin 5𝑡), using first       

shifting theorem. 

(ii) Find inverse Laplace transform of  
𝑠+2

𝑠2+4𝑠+8
  

04 

 

03 

    

Q.2 (a) Find Half range cosine series of 𝑓(𝑥) = 𝑥2,   0 < 𝑥 < 1 07 

 (b) Obtain Fourier series of 𝑓(𝑥) = 𝑥 + 𝑥2, −𝜋 < 𝑥 < 𝜋. 07 

  OR  

 (b) Find Series solution of 𝑦′ − 2𝑥𝑦 = 0 07 

    

Q.3 (a) (i) If 𝑥 is one solution of 𝑥2𝑦′′ + 𝑥𝑦′ − 𝑦 = 0, find the second solution. 

(ii) Solve (𝑝 − 𝑞)(𝑧 − 𝑝𝑥 − 𝑞𝑦) = 1 

04 

03 

 (b) Solve (𝐷2 − 2𝐷)𝑦 = 𝑒𝑥 sin 𝑥 ,using method of Undetermined 

coefficients. 

07 

  OR  

Q.3 (a) (i) Find the Fourier sine integral of 𝑓(𝑥) = 𝑒−𝑏𝑥 . 

(ii) Solve 𝑝2 − 𝑞2 = 𝑥 − 𝑦. 

04 

03 

 (b) Using Power series method, solve (1 − 𝑥2)𝑦′′ − 2𝑥𝑦′ + 2𝑦 = 0 07 

    

Q.4 (a) (i) Solve (𝐷3 + 1)𝑦 = 0 

(ii) Solve (𝐷4 − 2𝐷3 + 𝐷2)𝑦 = 0 

04 

03 

 (b) Using method of Variation of parameter, solve (𝐷2 + 3𝐷 + 2)𝑦 = 𝑒𝑒𝑥
 07 

  OR  

Q.4 (a) (i) Find inverse Laplace transform of log (1 +
𝜔2

𝑠2 ) 

(ii) Find Laplace transform of (sin 2𝑡)/𝑡  

04 

03 

 (b) Find inverse Laplace transform of 
1

(𝑠+1)(𝑠2+1)
 , using Convolution theorem. 07 

    

Q.5 (a) (i) Solve 𝑝2 + 𝑞2 = 1 

(ii) Define Gamma function and find its value for 3/2. 

04 

03 

 (b) Solve (𝐷2 + 10𝐷𝐷′ + 25𝐷′2)𝑧 = 𝑒3𝑥+2𝑦   07 

 

  OR  

Q.5 (a) (i) Solve 𝑦𝑧𝑝 − 𝑥𝑧𝑞 = 𝑥𝑦. 

(ii) Define Dirac’s Delta function and Beta function. 

04 

03 

 (b) Solve 𝑥
𝜕𝑢

𝜕𝑥
− 2𝑦

𝜕𝑢

𝜕𝑦
= 0 , using method of separation of variables. 07 

************* 


