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(a) Precisely define

i) an eigen mode. (2Mks)
ii) a plane wave. (2Mks)
_— ot _ 0% % 0% -

b) The three dimensional wave equation == = €575 T 5.3 +5-zcan be used to describe the
propagation of sound waves in a fluid. Show that the dispersion relation can be written compactly
as w=c|k| (16Mks)

QUESTION TWO (20MKS)

2
(a) Describe the wave equation%t—l; = C?V?u (10Mks)
(b) Consider the gravitational force on a particle near the earth’s surface,

(i)What is the force on this particle?

(ii)What are the surfaces of constant in this case?  (10Mks)

QUESTION THREE (20MKS)

(a) Define the laplacian in Cartesian co-ordinates (3Mks)
(b) Distinguish between a field and a vector field using examplés (4Mks)
(c) Define the gradient of a function (3Mks)

(b) From Hook’s law show that the forces exerted on a mass M at any location x + his
a%u 2, 0d%u
L= =K/ysm @ RS
QUESTION FOUR (20 MKS)
a) Consider the function (X, ¥, zZ) = ;1; + % + ;15

i) Is it appropriate to calculate the divergence or gradient of this function? (5 mks)

calculate whichever is appropriate

i) Calculate either the gradient or divergence of the new function (5mks)

b) Find the divergence of F = 3x%yi— 3xy?zj + 2°k (10Mks)




QUESTION FIVE (20 MKS)

a)

(b)

(c)

For a beam of constant cross-section made from a linear elastic material with stiffness K given
by K = EA/L

Eau

Show that the wave equation reduces 10 a = (x, t)=—— (x t) and identify the stress wave
speed in a beam from the equation (10Mks)
. . . ! d o, 8,0,
Using the Cartesian co-ordinate form of the divergence V= (a— +3 ¥t z)
Compute B(r) = ate g B Py ey 5 1 (6Mks)
x2+y? xZ+y?

Find the gradient if f = xy?z® (4MKks)



