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SECTION A (Compulsory) 

QUESTION ONE (30 MARKS)

a) Define a partial differential equation and give an example [2 Marks]

hence find the differential equation arising from 
  0, 222  zyxzyx

(5 marks)

b) Find the integral curves of the equation

22 2xxyz

dz

y

dy

xy

dx




(5 marks)

c) Show that the equation 
  03 3232  dzxdyxydxyzx

is integrable (3 marks)

d) Show that the wave equation 
xxu uau 2

is variable separable (3 marks)
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e) Solve the equation 
096  tsr

(4 marks)

f) Express the partial differential equation 

22 yx
y

x
y

x

x
x 







in polar coordinates and hence 
solve the equation. (8 marks)

SECTION B (Attempt any TWO questions)

QUESTION TWO (20 MARKS)

a) Find the orthogonal trajectories on the surface 
0222  dfyzyx

of its intersection with the 

planes 
cz 

where c is a parameter [10 Marks]

b) Consider a curve which is the intersection of the surfaces 
  0,, zyxF

and 
  0,, zyxG

, 

prove that 
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,, 

.  Hence show that the directional cosine 

of the tangent at the point 
 zyxp ,,

to the conic 
1,1222  zyxhzgyfx

are 

proportional to 
 gyfxhzhzgy  ,

(10 marks)

QUESTION THREE (20 MARKS)

a) Solve the following heat distribution equation by the method of separation of variables 

0,2

2
2 







tx
x

u
c

t

u 

    00,,0  ttutu 
and 

 











xa

xa
xu

0

0
0,

(15 marks)

b) Show that 
 ,3xyfv 

where f is arbitrary function is the general solution of the equation 
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03 



dy

dv

x

v

Hence find a particular solution which satisfies v(0,y) = 4 sin y.

(5 

marks)

QUESTION FOUR (20 MARKS)

a) Using Laplace transform method, solve the partial differential equation 

.u
x

u

t

u 






Subject 

to the initial conditions 
   txuandexu x ,0, 5

is bounded for x>0  t>0.  (12 marks)

b) Solve 

  xyDDDD
zyyxx 1223 22 

(8 marks)

QUESTION FIVE (20 MARKS)

a) Find in its simplest form the integral surface of 
pqypxz  9

(whose solution is
abbyaxz 

) passing through the curve 

2,,   zyx
(10 marks)

b) Find the partial differential equation arising from 

12

2

2

2

2

2


c

z

b

y

a

x

(5 marks)

c) Solve by direct integration 

  02sin18 2
2

3





yxxy

yx

z

(5 marks)
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