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QUESTION ONE 30marks

(a) Given that A = 6i + 4j + 3k and B = 2i — 3j — 3k, show that A. A X B = 0 (3marks)

(b) For a particle moving in a circular orbit with its radius given as r = ircoswt +jrsinw

show that ¥ + w?r =0 (4marks)
T a2 ¥
(c) Find if the matrix element A defined as A = (5 3 —4) is symmetric(3marks)
7 —4 0
(d) Show that the matrix H = G _ll) is a Hermitian (3marks)
(e) Given that u = x2i + y*j + zk, find
i. Vu
(2marks)
il - ¥
(2marks)
iii. VXu (3marks)
% Y (3marks)

(f) The vertices of a triangle AB and Care given by the points (-1,0,2),(0,1,0) and (1,-1,0),
respectively. Find point D such that the figure forms a plane parallelogram (3marks)

(g) What is the size of the angle between vectors A = 3i+4j+kandB= i—j+k

(2marks)
(h) Calculate V. 7for a position vector (2marks)

QUESTION TWO 20marks
i.  IfS(x,y,2) = (x2 + y?® +2%)73/2, find
(a) VSat the point (1, 2, 3) (6marks)
(b) The magnitude of the gradient of S, | Vs I at (1, 2, 3)(4marks)

ii.  Show that, V.Vx V = 0, if V = (Vii+ V,j+ V;k) (Smarks)
iii.  Show that the gradient of any scalar field @(r) is irrotational(Smarks)
QUESTION THREE 20marks




e

a) Given that x = p cos ¢ and y = p sin ¢ for polar coordinate system and by using the
jacobian find the area element of a polar coordinate system (8marks)

b) Given that x = rsin 8 cos ¢,y = rsin0sin¢ and z = cos 6 for spherical coordinate
system. By using jacobian find the area element of a spherical coordinate system(10marks)

c) State stokes theorem (2marks)

QUESTION FOUR 20marks

a) Given a vector rin the x-y axis. If r has a fixed direction and the Cartesian coordinate is
rotated in the counter-clockwise direction about z — axis through angle g, such that we
have x -y’ coordinate axes. Show that:

x’' = xcosf + ysinf

y’ = —xsinf + ycosf

Hence show that r is invariant under rotation(12marks)
b) Find the Laplace Transforms of each of the following.

R s TR

ii.  f(x) =4cos5x (8marks)
QUESTION FIVE 20marks
a) A force is described by F = -:’xziyz +j xziyzcalculate the divergence of F,and the curl of F
(10marks)
b) Find Fourier Transform of.f (x) = ﬁ) ||TC|| i (; (6marks)
¢) Prove Gauss’ theorem (4marks)



