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QUESTION ONE (30 MARKS)




g)

d)

Classify the following PDEs (2 Marks)
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Solve the Lagrange equation yzp+ yzq =xy (4 Marks)

Find the integral surface of the equation
(x-y)p+(y-x-z)g=z

passing through the circle z=1, x* +y* =1 (5 Marks)
Find a PDE by eliminating the arbitrary function from the following equation

p(x+y+z, x> +y*—2")=0 (5 Marks)
Using the Charpit’s method, solve p(g*> +1)+(b—z)g =0 (4 Marks)

Show that the equations
f=xw-yqg-x=0
g=xX"p+q—xz=0

Are compatible and find a one parameter family of common solutions (5 Marks)

A vibration string is governed by the equation
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If the string is fixed at two points L apart and is stretched. Find the displacement of any
point at a distance x from one end at time t. (5 Marks)

QUESTION TWO (20 MARKS)
Form the PDE by eliminating the arbitrary constants a, b, ¢ from

2 2 2
?+%+j—2=1 (5 Marks)
Solve (D> —2DD'+ D)z = x*y*e™” (6 Marks)

Show that the following Pfaffian Differential Equation is integrable and hence find its
integral

ydx + xdy +2zdz =0 (4 Marks)
Solve the PDE

p(1-¢*)=q(1-2) (5 Marks)
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QUESTION THREE (20 MARKS)

2
Solve [y_fj p+zxg = y* (5 Marks)
X
Verify that u(x,) =e™ sinx satisfies the equation U, = kuxx (4 Marks)
Find the surface where tangent plane cut off an intercept of constant length K from the

axis z. , (6 Marks)
Find the envelope of the system of surface generated by the PDE

(x—a)’+(y-b)*+z*=1
Where a,b are parameters (5 Marks)

QUESTION FOUR (20 MARKS)

Find the integral surface of the PDE
(x=y)p+(y-x-z)g=z

through the circle z =1, x* + y* =1 (6 Marks)
Find the particular integral of the PDE (4 Marks)
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Solve g—p+x—-y=0 (4 Marks)

Show that the equations xp = yg and z(xp+ yq)=2xy are compatible and hence solve
it. (6 Marks)

QUESTION FIVE (20 MARKS)

Derive the PDE arising from the given equation Z = axbyl_b (3 Marks)

Using the Lagrange’s method, solve the PDE " p+ Z-r q= s (5 Marks)
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Solve 6xzazy =x"y subject to the condition z(x,0) = x* and z(1, y) =cos y (6 Marks)

Consider the simple problem of heat conduction in a bar whose ends are held at zero

temperature
u, =ku_
u(0,1) =0=u(L,?)

Using the method of separation of variable, find the temperature distribution in the bar
(6 Marks)



