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INSTRUCTIONS 

I. Answer any four (4) questions. Each question ca rries 25 Marks. 

2. Show all your working steps clea rly in any calculat ion. 

3. Start t he answer for any quest ion on a new page. 

MARK ALLOCATION 

QUESTION MARKS 

1. 25 

2. 25 

3. 25 

4. 25 

5. 25 

TOTAL (Four questions} 100 

Fourier series: Suppose /is a pe riodic funct ion with a period T = 2L. 

00 

a0 ~ ( nrrx nrrx) 
[(x)=2+ L ctncos L + b11 sin L 

n=l 

Euler- Fourier formulas: 
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1. a. 

b. 

c. 

d. 

2. a. 

b. 

c. 

d. 

L 
1 r mrrx 

~ = - f(x) cos L dx I m = 0111213,4 ... 
L ~ 

-/, 

L 
1 r nrrx 

bn =- f(x) sin L dx In = 1,213,4 ... 
L " 

- L 

Two complex num bers are z1 = 8 + 3i and z2 = 9- 2i Ca lculat e: 

So lve the first order partia l differentia l equation by separation of va riables. 

au au 
ax- X ay = O 

3 vectors A,B, Care denoted by: 

A= 3x- 29 + 22 

B = 6x + 4}1- 22 

c = -3x- 29 - 42 

Compute t he va lues of A · B x C and A x (B x C) 

Discuss t he application of any two mat hematical met hods in the use of 

renewa ble energy. 

Use Maxwell's equation in a vacuum t o derive th e electromagnet ic wave 

equation in t erms of t he electric f ield. 

V · B = 0 . • 

V · E = 0, 

DE 
V x B = cop.,o 81 : 

8B 
V x E=- . 

Dt 

From 2(a) deduce the speed of light. 

Out line how light energy f rom t he sun can be used to produce green ene rgy. 

Explain t he physica l significance of t he mat hematica l curl equation of t he 

electric f ie ld. 
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a. 

b. 

b. 

__________________________________________ .... 

Use at least two examples to explain the application of triple integrals in 
physics. 

Compute the solution of : 
Z=l y=4 x=S 

(x + yz 2 )dx dy dz 

z=O y=2 x=-1 

Apply the method of determinants to solve this system of simu ltaneous 

equations. 

-x+y +2z=2 
3x - y+ z = 6 

-x+ 3y+4z =4 

[4] 

[ 6] 

[6) 

c. Use the power series method to solve the following differential equation clearly [9) 
showing your working. 

a. 

b. 

c. 

" . 
y + y =0 

Find the Fourier coefficients and Fourier series of the square-wave function 

defined by 

0 if -7r ~ X < 0 
f(x) = 

1 if 0 ~ X < 1T 
and f(x + 27T) = /(x)l 

Compute the Wronskian and comment on the result . 

ex e-x cosh.x 
ex -e- x sinhx 
ex e- x coshx 

Use any appropriate mathematical method to solve this system of equations: 

d. A simple harmonic oscillator of mass m and natural frequency w0 experiences 

an oscillating driving force given by 

(i) 

( i i) 

f(t) = ma cos wt 

Show that its equation of motion is : 
d 2x 
dt 2 + w 0

2 =a cos wt 

Where xis the position . Given that at t=O, * = 0 

Find the function x(t) and describe the solution if omega is approximately but 

not exactly equa l to w0 . 

[9] 

[6] 

(4] 
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t 5. a. 

b. 

c. 

d. 

Given that the trigonometric functions and hyperbolic functions follow the 

following power series : 

oo -17 oo .,.2s+l 
sin := " (-l)(n-1)/ 2:_ = " <- ns 4. ' 

~ n! ~ (::!s + l )! 
n=l.odd s=O 

oo n ~ 

" )11/2 z " < s z-cos Z = ~ ( - 1 - ~ = ~ - 1) I , 
tt=O.~·t:n n. s =O (l s). 

oo 7 11 oo .,2s 

cosh z = L ::.._ = L ... . 
11! (2J) ! 

n= O.even s=O -
Show that i sin z = sinh iz and cos iz = cosh z 

The population of radioactive isotopes reduces such that their number N (t) 

present at any given timet is directly proportional to their rate of decrease. 

Design a mathematical model to express N (t) in terms of the initial number of 

atoms No present at t = 0. 

Outline one application of the Cauchy- Schwartz inequality in Physics. 

END OF EXAMINATION 
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