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QUESTION ONE (30 MARKYS)

a WhatisP.D.E? (1 mark)
b. Explain what you understand by the term “compatible equations” in PDE.
(2 marks)
c. Formafirst order PDE from the equation ax” +by” +z> =1 (4 marks)
d. UseCharpit’s method to find the complete integral of the equation:
p?z® =1- g° (6 marks)

e. Use Jacobi’ s method to find the complete solution of the differential equation
Zpx + y*g® - z° =0. (6 marks)

X y: 7
f. Find the equation of the tangent plane to the surface 1_6 +% = E at the

point (4,3,4). (6 marks)

g. Findthe complete integral of the PDE: zpg=p+ q (5 marks)

QUESTION TWO (20 MARKYS)

a. Definethefollowing terms as used in PDE:

0] Completeintegral (2 marks)
(i) General integral (2 marks)

b.  Henceuse Cauchy’'s method to find the complete integral of the equation
(y? - Z°)p- Xyg = xz containingx =y =z, x > 0. (9 marks)

C. Usecharpit’s method to find the complete integrals of the following differential
equations:
px® —4g°x?+ 6x?z—2=0 (7 marks)
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QUESTION THREE (20 MARKYS)

a. Find theintegral curves of the following simultaneous differential equation:

. dx _dy _ dz
(i) - ) 2
2z -2yz X -y (5 marks)
(i) x . d o &z (5 marks)
X(4y*© - 4z7) y(z°+9x°) z(9x“ +y?)
b. Find the equations for the tangent plane to the surface
x*yz+3y® - 2xz° =8z
at the point (1,2,-1). (4 marks)
c. Test for integrability. Hence find the primitive of (x- x*y)dy + ydx =0.
(6 marks)
QUESTION FOUR (20 MARKYS)
a. Show that thefollowing pair of surfaces are tangent at the point (3,3,0)
x> +y*+z* =18
Xy =9
(7 marks)

b. Test whether the differential equation p®z”y*dx +q°x*z*dy +r°x’y*dz=0 is
integrable. Hence solve using separation of variables method wherep, g and r

are constants. (6 marks)
c. Find the orthogonal trajectories of the surfaces: 3x° +4y” +8z° - 36 =0 and
X? +2y® - 4z° - 6=0. (7 marks)

QUESTION FIVE (20 MARKYS)

a. Veify that thefollowing differential equations are homogeneous and integrable and
hencefind the primitive :

yzdx+ (X°y - 2X)dy + (X°z- xy)dz=0 (10 marks)
b. Veify whether the following equation is integrable and hence solve:

zy®dx + zx’dy - x*y’dz=0 (6 marks)

c. Solvethe pfaffian differential equation €272

+lﬂ =0 using separation of variables.
X

x* d
(4 marks)
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