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INSTRUCTIONS TO CANDIDATES

You should have the foliowing for this examination:
Mathemaiival tables/ Scientific caleulator;
Answer bookler
~ Answer amy FIVE of the following EIGHT questions in the answer booklet provided
ALL gquesiions carry equel marks.
Mencimmum marks for each part of a guestion are as indicated
Candidates should answer the guestions in English.

Thit paper consists of 6 printed pages.

Candidates should check the question paper to ascertzin that
all the pages are printed as indicated and that no questions are missing.
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Using Mewton-Raphson method show that 2 better approximation to the root of
the equation z*—3z—5=0 is given by

L R
I:-u — Exi_a:.n—'33]|21-n

in} Hence detormine the root of the equation by 1aking the first approximation as

=2,

Grve your answer cofrect to three decimal places.

{b)  Table I repressnts a polynomial of degree 3, f(x).

Tabic 1
X | 14 I8 22
fix) 349 | 483 596 6.5

Els¢ Newton-Gregory inferpolation formula to determine:

B Ri2y

(i) H2.0).

correct to-d decimal places.

z {z)

Given that w(z,y}=3z"y+ 2" — 182" .

{i) show that wlz, i) is kafmonic;

{9 marks)

(11 marks)

(ii)  determine a harmonic conjugate function £ (r,y) such that wix ) and H{z.y)

satisfies Cauchy-Rismann cquations;

(i) find flz}and [z} in terms of 7.

(b) Thecircle |z[=2 is mapped onto the w-plane under the transformation

=

W=
Determine the:
(1) cenire:

{ii) radius of the image circle.
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(12 marks)

{8 marks)




3. ta)  Determine the eigenvalues and the comesponding eigenvectors of the mamx
171
4 '[9 1]

(b} Asystem of linear differential equations with constant coefficients can be writien in
vector-matrix form as:

S ) e B b

(10 marks)

Determine the state transition matrix ¢ (] of the system.

{ 10t marks)
. ia}) {i) Sketch the region of integration of the intepral.
L fm ayT
{i1) Evaluate the integral in a(i).
{6 marks)

(by  Change the order of integration and hence evaluate the integral.

" _ydyde
“I[' j"; ‘/%F_ z°) (7 marks)

{c)  Détermnine the triple integral
ﬂj’ T dzdpds where v is the volume boundad by the surfaces.

ey =02z=0andz=72.
(7 marks)

52 (a)  Venify Green's theorem in the plane for ﬁ[{iry-l- 3! ¥l + x'dy] where ¢ is the curve of
region y =x* and y =x.
{11 marks)

{by Show that

‘{]L:h I[fﬁry‘ o Mz +{ B’y — 3y )dy | is independent of path joining {1.2) and (3.4).

221

Hence evaluate it from (1,2) to (3 2) and from {3.2) to (3.4).
{9 marks)
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. {a) {i} Sketch an even extension of the function

s T O<z<l1
f[:}z{ =1 e
Flx+4)

im the interval -2 <r<2,
{1t} Determine Founer series representation of the function in (i). (11 marks)

{h) A function gii) is defined by
L5 f?,
gt Lrl{f + 3

Sketch the function in the interval =—mr <2 [ < 3 and determine its Fourier series.
(9 marks)

R

7. {a)  Evaluate the triple integral
L[ e

{7 marks}
{h) Use Divergence theorem to evaluate
ﬂ{y:z:_g- +1"-T!_F-+ I“y’_i:].;ﬂ’-ﬂ
: :

where 5 is the part of the sphere .ﬂiﬂ:yﬂr-i- z' =1 above the xy - plane and bounded by

this plane. R {8 marks)
{¢)  Evaluate j{[:n:tu = g,m!z] aﬁ:ﬁgﬂac circle z'+9°=1. (S marks)
3
. {a) By changing to polar co-ordinates, evaluate:

al
ﬁ- E'_iwig‘}:dd whare

D is the region bounded by the circles 27+ 3" =«’, 2’ +¢'=b", 0<a<b and
a and b g constants, {6 marks)

{h) Verify stoke’s theorem for
F=xzi—yj +z'yk , where S iz the surface of the region bounded by

=0, y=0,z=0.25 % y+ 2z =5 which is not included in the xz - piane.
{ 14 marks)
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I "

Ffe"] = r:_+ ity -1

A 2 _,s-] a=nl
_— -‘ l - f
Etf]_j—{; Eulalu]=fﬂ
Psin af] = —2 AN B
4+ o s i E| T gsna
5

ﬂm&ﬂ]mm gl 31:-&]'=mm

First Differentiation Formnla

FIF0] = 5" )] — TR0 = TN — L = f )

i’“ flu) :m] = 1 2pfe) E-I[l F[ﬂ:{ = ri‘-"_"[-!';'{s}] du
: “‘ 5 5 [

In the following formulas, F(s) = LI so f(1) = £ [Fs).

First Shilt Formula

Lle51)] = Fis — a) E-HF)] = & LR + a))
Second Differentiation Formula

s 4a’ :
Zir"fiey} = (-1 d.r"imﬂ] E—I[E-J—TJ] = {— Y "fin)
" Becond Shift Formola

Llug)] = e LUgle + @} L FE)] = wWOF - a)
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Partial arcas under the

standardised normal curve

Leans o | | 4 3 & T § |
=4

0.0 0,0000 | eo9es i 0029| 60279 | 0.0319 | 0.0355
A 0.0338 00556 | 0.0636| 0.0878 | 0.0714 | 00753
0.2 o743 0.0987 {00026 0.1064 | 01103 1 0.1141
0.3 f 01179 ]0.1328 | 0.2806] 0.1643 | 0.1430 | 01517
0.4 BLAa54 E.l‘lﬁ :1772) 01808 | L1844 | G1ET9
0.5 01515 0.2088 | 0.2123] 6.2157 | 02190 § 0.2334
0.6 82057 0.2422 | 024341 0:2486 -_r.hl 02545
0.7 t.2580f G234 W 02852
0.4 02881 m 0.3051} 03078 | 4.3 0353
0.3 ] 03159 y 2:3215) 0.3340 | 0.336%5 | 0.3389
1.0 83413 F.353% | 0.3554] £.3577 | 0.3589 | Q36N
1.1 03643 | 3749 | 0:3770}'0.3790 | 0:3810 | 03830
12 0.3343 5| 0.3944 H0394] 43980 | 03957 | o408
11 p.4012 FEAISfo4181] 0147 [D4182 | 04LTT
1A 04192 04265 04292 | 0.4306 | RATLS
15 0.4332 i 6104418 | 0.4430 04048
1.6 o4452 L 04525 | D.4535 { 04545
1.1 0.45%4 03239 04816 | 04525 | 04633
1.4 B4 '-%gu & 04593 | 0.4699 | 0.4706
19 4473 44 [ 04758 ‘Mn: BATE?
20 4 04798 G.4808 { 04812 { 04817
2. Q482 QAT (€ 0AE50 | 04834 | 04857
22 LK} 3 -D A&7 04854 | S.4882 | 0420
13 04893 04906 | 6.4909] 0.4911 | 0.4513 | 04918
24 0.4318 04929 [ani] 04932 | 0.4538 | 0.2038
2% 04538 lﬂ._l!ﬂ G.4540) 04549 ] 04951 | ©.4952
p X | 04953 04760 | 04967 0.4962 | 04983 | 04964
21 L4965 0.4970°1 0.8971] 0.4972] 04972 { A45T4
21 0.4574 Q4370 {D4379] 4380 | 04980 | G438
15 (L ] 0.4984 | 0L498% 04525 § G I98E | 045
ip EL ] 04509 | 0.0589) 0.4389 1 04990 | 04930
3.4 04990 0.4332 | 0.4937] 0.4993] 0.4533 | L4553
113 455 L4994 | 0.4994| @.4995 | 0:4985 | 04593
13 0.4935 04396 | DLadad) Q4996 04936 | L4997
34 04997 G497 | od997) 0.4997 | 04597 | 495
19 04398 [ R LR 04998 {ae5a8 | 01998
14 04333 04959 | 0L4999| 04999 | 04999 | 049N
11 0.4 ot 04999 04999 | 04998 | 04393
i Ll A A5 104598 | 04999 | 04550 LB ]
19 Q000 05000 1050001 05000 05000
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