
Methods 2 (Units 13, 14, 15, 16, 17) 
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Consider the partial differential equation  
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  +  
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  = 0,  (a < x < b, 0 < y < c), 

with boundary conditions  
��

��
(a, y) = 0, u(b, y) = 0. When separation of variables method is applied 

which boundary conditions are applicable to the given problem? 
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D C A B 

A  X(a) = 0, X(b) = 0     B  X’(a) = 0, X(b) = 0    C  X(a) = 0, X’(b) = 0     D  X’(a) = 0, X’(b) = 0   
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   Determine the ordinary differential equations satisfied by X(x) and Y(y) and the 

homogenous boundary conditions that will lead to a non-trivial solution of the partial 

differential equation. 

The method of separation is to be used to find the solution to the problem below by 

taking u(x, y) = X(x)Y(y) where 
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(143) 
φ (2φ), 

D      zsin(2φ)eρ + 2zρcos(2φ)eφ + ρsin(2φ)ez 

B      zsin(2φ)eρ + 2zcos(2φ)eφ + ρsin(2φ)ez A      zsin(2φ)eρ + 2zsin(2φ)eφ + ρsin(2φ)ez 

 C      zsin(2φ)eρ + 2zρcos(2φ)eφ + ρsin(2φ)ez 
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A   0     B   6  C   − 6  D   − 2 
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F = −−−− grad φ 

φ = − ( ) 

grad φ. 



 

 

 

 

 

 

 

 

x = ta,  y = tb,   z = tc  (0 < t < 1) where (a, b, c) is any given point and using an 

appropriate expression for the line integral of a gradient, find a scalar field φ such 

that  F2 = − grad φ and φ(0, 0, 0) = 0. 

 
A B C D − cosθ eφ 

div F? 
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 + sin(θ)   D  
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 − sin(θ)(1 − sin(θ)) 
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F1(x, y, z) = 2xyi + (x
2
 − 2yz)j + y

2
k 

F2(x, y, z) = 2xyi + (x
2
 + 2yz)j + y

2
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 (ii)     Determine div v 

 

 

 

 

 

 

F3(r, θ, φ) = r
2
sin(2θ)er + 2r

2
cos(2θ)eθ − 2r

2φcos(2θ)cos(θ)eφ. 

spherical 

cylindrical polar coordinates as 

v(ρ, φ, z) = z(2ρ − 3ρ
2
cos(φ))eρ +ρ

2
zsin(φ)eφ + (ρ

2
 − ρ

3
cos(φ))ez.  
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