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INSTRUCTIONS:
1. ANSWER ANY FIVE QUESTIONS

2. ANY INCIDENT OF MISCONDUCT, CHEATING, POSSESSION OF UNAUTHORIZED
MATERIALS DURING EXAM SHALL BE SEVERELY PUNISHED.

3. YOU ARE NOT ALLOWED TO BORROW CALCULATORS AND ANY OTHER
WRITING MATERIALS DURING THE EXAMINATION.

4. ELECTRONIC DEVICES CAPABLE OF STORING AND RETRIEVING INFORMATION
ARE PROHIBITED.

5. DO NOT TURN TO YOUR EXAMINATION QUESTION PAPER UNTIL YOU ARE TOLD
TO DO SO.



Question #1 (12 Marks)

A periodic function, with period 27, is described as

Flx) = { m?, -T<x<0;
(x—m? 0<x<m.
(a) Sketch a graph of f(x) for —37 < x < 37. @)
(b) Compute its Fourier series expansion. (6)
(c) From the result obtained in (b), show that
i) Tos=T 2
n=1 n2 - 6 ( )

( 1)n+1 n.Z

(i) Yo =— ®)
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Question #2 [12 Marks]

Consider a periodic function that is described by
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(a) Sketch the graph of f(x) for = —2m < x < 27 for the two cases where:

(i) f(x) is an even function. 3)
(i) f(x) is an odd function. 3)
(b) Determine the Fourier series expansion for the case a(i). “)
(¢) From the result obtained in (b), show that )

Z 2n —1)2°

Question #3 (12 Marks)
(a) A periodic function, with period 10, is defined as

_ (0, -5<x<0;
ﬂ”‘{3, 0<x<s5.

(i) Sketch a graph of f(x). )
(ii) Determine its Fourier series expansion. 4)

(b) Given vectorsz = pi — 6j — 31{; B =4i+ 3j —k;andC=1— 3j + Zk; determine
(i) the value of P for which vectors A and B are perpendicular (D)

(ii) the value of p for which vectors A, B and C are coplanar @)



(¢c) Determine whether or not the following vector field is conservative. Determine the corresponding
scalar field ¢ if conservative.

F=i@2xy +2) +j(x2 + 2y2) + k(x + y?) (3)
Question #4 (12 Marks)
Given that
ry) = [ e tde = (v~ 1)
0
Evaluate (6)
(1) -
J Jx e V*dx
0
(i1) -
J x6 e—2x dx
0
(iii)

1
f (Inx)*dx
0

6
(a) Suppose m and n are positive constants, show that (6)

* . 1 m+1
Jxme‘“x dx‘—"‘?ﬁﬁr " )
0

na( n



’ gestion #5 [12 Marks]

// Given that
i n
B(m,n) = j m—1 ¢
! - — -1
0
(a) Evaluate
(® “)
2
J'(4 — x%)3/2 dx
0
(ii)
7
Jcos5 fsin*6do
0
(b) Given that
A xP~1 T
f dx = — :
! 1+x sin p1m
Show that (3)
['(p)I'(1— =
@rd-p) =42 o
Hence, evaluate 3)
2
1
f x(8 — x3)3 dx
0
(2)

(c) Show that
b

f e*" dx = —\lz—z{erfc(a) —erfc(b)}

a



jestion #6 (12Marks)

(a) Given that

2 n
Show that Yt Xy ty=0
2,,(n+2) i
Xy + (2n + Dxy®+D 4 (n? + 1)y™ =g
b) Use tl ibnitz- :
(b) Use the Leibnitz-Maclaurin method to determine the series solution for the equation (5)
(14 x2)y" + xy — 9y =0
(¢) Use the Frobenius method to obtain the series solution to the differential equation )
3x2y" —xy +y—xy =0
Question #7 (12 Marks)
(a) Given that vector A = i (xzy) +j(xy + yz) + k(xz?); and
B =i(yz) —j(3xz) + k(2xy), determine at point (1,2,1)
i) V.B M)
(ii)) VB @
Gii) V(V.R) @
v) V.(Vx (AxE)) 1)

(b) Apply Green’s theorem to evaluate the integral

f[u—ww—@MwwW]

where C is the circle with unit radius, centered on the origin. ()
(Note: x = rcos@, y =rsinf, dxdy = rdrdf)

(¢) By the use of the divergence theorem, determine

35 F a8
S

where, F = 1(X) + j(xy) =i k(Z), taken over the region bounded by plane z = 0,z = 4,

x =0, y = 0 and the surface X2 + y2 = 9 in the first octant. (€))
(Note: x = pcos¢  y = psind, z =z, dV = dxdydz = pdpdddz)



