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Determine the eigenvalues and the corresponding eigenvectors of the matrix

mu—w ,ﬂ (10 marks)
A linear lime-invariant system is modelled by the vector-matrix differential equation
dx
—r =Bz where
[0 J
5= TM -3
Determine:
6)) state transition matrix
(i) ¢(t)at t=0
(10 marks)
(i) Given that z,is an approximation root of the equation z%+ Az —3=0 where A
is a constant. Use Newton-Raphson method to show that a better approximation
is given by
_ 2243

Tn+1= M.&WHMI

(i) By taking x,=0.8 and z,=1.0265, determine the value of A and hence the
root of the equation.

(10 marks)
The data in table 1 represents a polynomial f(z).
Table 1
= 0 1 2 3 4
f(x) 4 9 26 67 144
Use Newton-Gregory forward difference interpolation to estimate:
@  f(0.5)
(ii) f(8.5).
(10 marks)
2603/303



JIAO wanfy, €
€0€/€09¢

(syrew [1)
'¢=% pue fi=x £q papunoq uoI3a1 9y} JO Arepunoq oy} SI ) 210ym

[#p (¢ +£.2)+op (fog - 2)] §

[ea8ajur QuI] 9y} 9jen[eAd 0} sue[d Y} Ul WAI0AY) S,USIL) 9S[)

(syreuw g) s
‘€S20 pue 0SAST — ‘gSTST Aq pauyep St s oloym  zphprp (2 + g + ) \\\

[eI3ojur oy} oyen[eAq

(ssprew 1) _ I=zpuel=f'T=2'g=2'0=R'Q=2 £q papunoq
uor3a1 oY) SIS SIYM ¥ 2% — (B T 43 (2 — ) =/ JI0J WIAI0AY} 9OUSTIIAIP oY) AJHIOA
(ssjrewr G)
*(1) ur feI3oyur oY) 9eN[RAS ‘SojRUIPIO-00 Jejod ojut 3uiSueyo A (11)
. .
whpg(hi+e) ]
[ei3ajur 9y} JOJ UOIIRISI)UI JO UOISAI Y} YOIoNS (1)
(S3prew [)
"9[0J10 93eWII Y} JO
saiper (11
‘anuoo (M
19U} auIuI_g
f+z _
=
uofjeuioysuer) oy} sopun suefd- m oY) ojuo peddewr siT=|z| o210 oY,
(syprew g)

z Jo suud} ul(2) f pue(z)f puy (i)

"OnAJeur
ST al' +n=(2)/ yeys yons (i ‘z)a uvonouny sje3n(uod oruowney oy} suruLep (1)

-ououLtey st (£ ‘x)n yey) moys (M

hg— i — 2 =(R'T) ) rey) usAlD

cc0z “ON/ 120

€0€/C097
€0€/109¢
€0€/1TST

(q)

Q)

(®)

C))

(®)



(b)

(b)

(b)

2521/303
2601/303

2602/303
Oct./Nov. 2022

(i) Sketch the region of integration for the integral

LA

(i) By reversing the order of intgration in (i), evaluate the integral.

(8 marks)
Show that

(2,1)
Sy L@ =4+ 2)do—(20y+3) dy]

12)

is path independent and evaluate it from (1,2)to (1,1) and from (1,1)to (2,1)

(12 marks)
Determine the Fourier Cosine series of the function defined by
R(t)=t0<t<r (8 marks)
A function is defined by
= , —1<t<0
gt)=1 ¢ , 0<¢t<1
g(t+2)
(i) Sketch the function in the interval —3 <¢<3
(ii) Determine its Fourier series.
(12 marks)
(i) Sketch the region of integration for the integral
2 —2+y
\OA \w ., dxdy
(ii) Determine the value of the integral in (i).
(6 marks)

Evaluate the surface integral

.\\m.&m where MHQ.TS@.._.G&INVN%@.TNVW and S is the plane 3z +2y+2z=6in

$

the first octant. (14 marks)
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