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Question One (Compulsory)

a) Find The orthogonal trajectories of the one parameter family of curve  
cxyx 222 

where c is  a
constant (8 marks)

b) Derive the partial differential equation arising from 
  0,22  zyxyzx

in the form Pp + Qq = R
where P, Q, R are functions of x, y, z (3 marks)

c) Show  that  the  direction  cosines  for  the  tangent  at  the  point  (x,  y,  z)  to  the  conic
1,122  zyxczbyzax

are proportional to 
 byaxaxczczby  ,,

 (3 marks)

d) Change the variables to polar coordinates in the partial differential equation:
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Hence or otherwise solve the equation (9 marks)

e) Solve 
 yxtsr 32cos102 

(7 marks)

Question Two

a) Solve by direct integration 
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and find a particular solution for which 
  20, xxz 

and
  yyz cos,1 

(8 marks)

b) Use the Jacobi method to find a complete integral of the equation 
zyqxp  22

(12 marks)

Question Three

a) Solve by Charpits method 

2pxpq 
(10 marks)

b) Use Monge’s integration method to find a complete solution of the equation:
24 2  srttsr

(10 marks)

Question Four 

a) Find the orthogonal trajectories of the conicoid 
  4 yxz

of a cone in which it is cut by the system

of planes 
kzyx 

where k is a parameter (9 marks)

b) Solve the heat conduction equation below by the method of separation of variables:
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 constant  subject  to  the  following  boundary  condition

    Lxxfxuu  0,0,
0,00 
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(11 marks)

Question Five

a) Find the general integral of the partial differential equation 
     yzxqxzpxy  2212 2

and also
the particular integral which passes through the line x = 1 and y = 0 (11 marks)
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b) Classify  and  express  in  canonical  form  the  partial  differential  equation

     04125
2

2
22

2
2

2

2











y

z
yy

yx

z
y

x

z

 and find the characteristics of the equation 
(9 marks)
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