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QUESTION ONE (30 MARKS)

(a) Define a pfaffian differential form and a pfaffian differential equation

(b) Form partial differential equations from
(i) z=ax+by+a%+Db?

(i) x—2)2+ (y —b)? +z2 =25
(iii)z = alog [if’_‘;l—)]

By eliminating the arbitrary constants

(c) Obtain the solution of the first order linear partial differential equation
du du R
e xay xu =

Satisfying the condition u=y when x> + 2yt =4

(d) Find the equation of the
(i) Tangent plane

(i) Normalline to the surface x = u,y = v,z = u? + v? at the point py(1, —1.,2)

QUESTION TWO (20 MARKS)

Solve the following differential equations
() y?zp + x?2q = y*x

(b) p +3qg =5z + tan(y — 3x)
(€0 —2p+(x—-y)g=2z—x

(d) ¥°p — xyz = x(z - 2y)

(2 marks)

(5 marks)
(5 marks)

(5 marks)

(8 marks)

(5marks)

(5marks)
(5 marks)
(Smarks)

(5marks)



QUESTION THREE (20 MARKS)

(a) Using the fact coefficients of the differential equation (v? + z%)dx + xydy + xzdz = 0 are
homogeneous functions in x, y and z of the same degree obtain the general solution.(6marks)

(b) Show that the first order partial differential equation xp —yq = X, x*p +q = xz,are
4 q

compatible (émarks)
(c) Solve the equations
(i) p?+q?=npq (4 MKS)
(4marks)
(i) 1+p*=gqz
QUESTION FOUR (20 MARKS)
(a) Solve the equations
() 22@*+q*) =x*+y° [6 marks]
o B b
(ii) 3 + pr} =2z
[S marks]
(b) Consider the Lagranges partial differential equation
x(y — 2)p + y(z — x)q = z(x — y)dz where p = -Z%, q= g—; write the corresponding Lagranges
auxiliary equations and hence find its integral surface that passes through the curve z = l,Ly=x

(9 marks)
QUESTION FIVE (20 MARKS)
(a) Solve the equation
2x%*p? — yzp — 3z% = [10marks)

(b) Find the equation of the tangent plane to the hyperboloid 4x% —9y? — 9z% — 36 = O at the
point (3,2,2) (10 marks)




