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Instructions:  
1.  All questions are compulsory. 
2.  Figures to the right indicate marks. 

Que.1 Answer any two.                                                                 
(1) Form a partial differential equation by elimination of arbitrary function method 

from : 𝑧 = 𝑎𝑥2 + 𝑏𝑦2 
(2) Using Charpit’s method, solve: 𝑝2 + 𝑞2 = 1 
(3) Define: Lagrange’s partial differential equation and derive its auxiliary equation. 

(10) 

Que.2 Answer any two.               
(1) Derive Monge’s method for the second order partial differential equations. 
(2) Solve: 𝑟 + 2𝑠 + 𝑡 = 𝑒2𝑥+3𝑦 
(3) Solve: (𝐷2 − 2𝐷𝐷′ + 𝐷′2)𝑧 = 12𝑥𝑦. 

(10) 

Que.3 Answer any two.                        
(1) Define: Laplace transform. Prove that:  

(i) 𝐿[𝑠𝑖𝑛ℎ𝑎𝑡] =
𝑎

𝑠2−𝑎2  , 𝑠 > |𝑎|             (ii) 𝐿[𝑐𝑜𝑠𝑎𝑡] =
𝑠

𝑠2+𝑎2  , 𝑠 > 0 
(2) Find Laplace transform of (𝑖) 𝑐𝑜𝑠32𝑡    (𝑖𝑖)𝑐𝑜𝑠ℎ32𝑡.  
(3) If 𝐿{𝑓(𝑡)} = 𝑓(̅𝑠) then prove that: 𝐿{𝑒𝑎𝑡𝑓(𝑡)} = 𝑓(̅𝑠 − 𝑎). Using it find:  

𝐿[4 cosh(3𝑡) − 2𝑠𝑖𝑛ℎ𝑡].  

(10) 

Que.4 Answer any two.                        
(1) Find the inverse Laplace transform of  𝑠+29

(𝑠+4)(𝑠2+9)
. 

(2) State and prove convolution theorem for inverse Laplace transforms. 
(3) Solve: 𝑦′′ + 4𝑦 = 0, 𝑦(0) = 2, 𝑦′(0) = −8. 

(10) 

Que.5 Answer any two.                                
(1) Solve: (𝐷2 − 4𝐷′2

)𝑧 = 𝑐𝑜𝑠2𝑥𝑐𝑜𝑠3𝑦. 

(2) Apply convolution theorem, to evaluate: 𝐿−1 [
𝑠2

(𝑠2+𝑎2)(𝑠2+𝑏2)
]. 

(3) Define: Inverse Laplace transform. Find the inverse Laplace transform of 
 (i) 𝑠

(𝑠2−1)2         (ii) 𝑠

𝑠4+𝑠2+1
 

(10) 
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