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QUESTION ONE (30 MARKS)

a) If A=xz’i-2x*yz j+2yz* k,find V x 4 at the point (1,-L1). (3 marks)
b) A particle moves so that its position vector is given by r = 2coswt i+ 2sinat j,

where @ is a constant. Show that the velocity v of the particle is perpendicular

—

b 7 (4 marks)
¢) If B=3z*+4i, find Laplacian of B (4 marks)
d) If ¢(x,y,z)=3x’y—y’z*, find V¢ at the point (1,-2,~1). (3 marks)
e) Show that for the complex variable z the following formula is valid:

sin2y = 2sin ycos y (3 marks)

f) Evaluate jF dv where v is the region bounded by the planes:

x=0,x=2,y=0,y=3,z=0,z=4 and F=xyi+zj-x"k. (4 marks)

g) Find the work done in moving a body along a straight line from (5,3,—1) to

(3,—2,2) in a force field given by F’ =2i- j+4k. (3 marks)

h) Find the following: 2 cosZ +isinZ |3 cos 2= +isin E-] (3 marks)
6 6 12 12

i) Provethat u=e™ (x sin y — ycos y) is harmonic (3 marks)

QUESTION TWO (20 MARKS)

a) Find V¢ if ¢ = -1— (4 marks)
r
b) Classify according to type and determine the characteristics of the following
pde (4 marks)
c) Calculate e when z =1 LT (3 marks)

d) If }} = (ny +z° )i+ x? j+3xz* k
(i) Show that it is a conservative force field (3 marks)

(ii) Find the scalar potential (3 marks)
(iii) Find the work done in moving an object in this field from (1,—2,1) to

(3,-1,4) (3 marks)



QUESTION THREE (20 MARKS)

a) If U=a+ib and V =c+id , prove that Uv=UxV (5 marks)

b) Find the Fourier series expansion for the following periodic function
flx)=x*:-r<x<n (8 marks)

c) A particle moves along a curve whose parametric equations are

t

x=e",y=3cos2t,z=3sin2s, where ¢ is time. Determine:
(1) Velocity at time ¢ (4 marks)
(i1) Acceleration at time £ (3 marks)

QUESTION FOUR (20 MARKS)

a) Show that the function f(x)= x> —y? —2ixy is analytic in the entire complex
plane (5 marks)

b) Given that: ¢ =2x’y’z*, find Ve Vg (5 marks)

¢) Find the characteristics of the following equation and reduce it to appropriate

standard form and then obtain the general solution u, +4u,, +4u , =0 (10 marks)

QUESTION FIVE (20 MARKS)

a) Verify Stoke’s theorem for A= 2zi+3xj+5yk and S is upper part of the

sphere given by z=4-x* -y’ (8 marks)
b) A scalar field v = xyz exists over a curved surface defined by x* + y* =4

5
between the planes z=0 and z =3 in the first octant. Evaluate _{ vd s over

this surface. (4 marks)

¢) Find the Fourier series representing [ (x) =g 0=zg=ln (8 marks)
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