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   CO BL 
Q.1(a) Find the general integral of the PDE: x2p + y2q=(x + y)z. [5] 1 3 
Q.1(b) Find the integral surface of the equation yp + xq – z =0, which passes through the curve 

z=x3, y=0. 
[5] 1 3 

     
     

Q.2(a) Use Charpit’s method to find the complete integral of (p2 + q2)y = qz. [5] 2 3 
Q.2(b) Transform the following PDE into the canonical form: uxx + 4uxy + ux = 0. [5] 2 4 

     
     

Q.3(a) Use D’Alembert’s formula to solve: utt=4uxx, (-∞ < x< ∞, t>0) with u(x,0) = cos3x, ut(x,0) = 
sin2x. (without derivation) 

[5] 3 3 

Q.3(b) Derive the solution of the wave equation  
utt=5uxx, (0 < x < 1, t> 0),  
u(0,t) = 0, u(1,t) = 0, (t>0),  
u(x,0) = sin(πx) + 3sin(5πx),  
ut(x,0) = sin(3πx) – 13sin(7πx), (0 ≤ x ≤ 1). 

[5] 3 4 

     
     

Q.4(a) Solve the following heat equation in a finite rod  
 ut=c2uxx, (0 < x < π, t> 0), 
 u(0,t) = u(π,t) = 0, (t> 0), 
 u(x,0) = 3sinx – 5sin3x, (0 ≤ x ≤ π). 

[5] 4 3 

Q.4(b) Use the general solution derived in the above problem to solve  
 ut=4uxx, (0 < x < 1, t> 0), 
 u(0,t) = 1, u(1,t) = 2, (t> 0), 
 u(x,0) = sin(πx) – sin(3πx), (0 ≤ x ≤ 1). 

[5] 4 4 

     
     

Q.5(a) Solve the Dirichlet’s BVP  
 uxx + uyy = 0, (0 < x < 1, 0 < y < 1), 
 u(x,0) = 0, u(x,1) = 0, (0 ≤ x ≤ 1), 
 u(0,y) = 0, u(1,y) = sin(πy), (0 ≤ y ≤ 1). 

[5] 5 4 

Q.5(b) Find the solution of the Laplace equation  
 uxx + uyy = 0, (0 < x < π, 0 < y < π), 
 uy(x,0) = cosx, uy(x,π) = 0, (0 ≤ x ≤ π), 
 ux(0,y) = 0, ux(π,y) = 0, (0 ≤ y ≤ π). 

[5] 5 4 
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