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INSTRUCTIONS:
ANSWER QUESTION ONE AND ANY OTHER TWO QUESTIONS

PLEASE TURN OVER
QUESTION ONE(30 MARKYS)
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a. Calculate the integral curves of the following equations:

dx 2dy _  3dz

(1) = = (5 marks)
6y- 6z 3z- 3x 2x- 2y
. dx d dz
(i) 3 = y 5= 3 (5 marks)
S XZTHXyT Yz - yx' -y + Xz
b. Find the first order PDE whose complete integral is; (x- a)*+(y- b)> =2z
where a,b and o are constants. (5 marks)
c. Find the orthogonal trajectories on the surface 2y- x* =0 orthogonal to its
intersection with the system xy = z+c.
(5 marks)
d. Solve the following homogeneous Pfaffian differential equation:
(2x—y)dy—(x—2y) dx =0 (6 marks)

H — 2 2
f. Show that the function u=f(X"+Y") \yhere f isan arbitrary function isa solution of

yu, - xu, =0 (4 marks)

QUESTION TWO (20 MARKYS)

a. Verify whether the following equations are integrable and hence solve:

() (y dx + xdy)(a-z)+xydz=0 (5 marks)

(i) (y? - 29)dx+(x* - z?)dy +(x+ y)(x+y+22)dz=0 (5 marks)

b. Verify that the following differential equations are homogeneous and hence solve:
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() yz(y+z)dx+xz(x+z)dy+xy(x+y)dz=0 (5 marks)
(i) (2yz +3xy + 4x?)dx + (xz+ x*)dy + xydz =0
(5 marks)

QUESTION THREE (20 MARKYS)

a. Obtain the first order PDESs of the following equations where aand b are constants:

(i) z = (x+a)(y+b) (5 marks)
@) ad+hy+Z =1 (5 marks
(|||) 27= (aX+ y)2 +b (5 markS)

b. Use charpit’s method to find the complete integrals of the following differentia
equation: ( %+ 2)y=qz (5 marks)

QUESTION FOUR (20 MARKYS)

a. Use Cauchy’'s method to find the solutions of the following PDEs satisfying the

prescribed conditions: p-ygtz=x,z=  wheny =X (20 marks)

b. Find the general solution of the equation (y+z)p+yg=x-y whose integral surface

containsthecurve y=1, z=1+X, -co<X<oo. (20 marks)

QUESTION FIVE (20 MARKYS)
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a

Use Jacobi’ s method to find the complete integrals of the following equation:

2 42 =

2

Find a complete integral of the PDE: z=p°- q

2

(5 marks)

(5 marks)

Find a complete integral of the Clairaut’ s equation: (p+q)(z-xp-yg)=1 (5 marks)

. Find a complete integral of the following PDE:
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