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¢ INFORMATION FOR CANDIDATES

L

Write your name and student number clearly on the front of the examination answer
booklets.

. You have 10 minutes to read this paper. You must not begin writing during this

time.

. This paper contains four(4) questions. You must attempt all. The questions can

be done in any order but all parts to the same question must be kept together.
Show all working.

All answers must be written in examination answer booklet(s) provided. No other
written materials will be accepted.

Start the answer for each question on a new page. Do not use red ink.

Notes, textbooks, mobile phones and other recording devices are not allowed in the
examination room.

Scientific and business calculators are allowed in the examination room.

The last two pages contains information sheet for student use.

¢ MARKING SCHEME

Marks are indicated in brackets for each question. Total is 65 marks with 50%
weight.
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Question 1 [6+10=16 marks]

(a) Use Greens Theorem to evaluate 5[’1(; cydr + x®°dy where C is the triangle with
vertices (0,0),(1,0) and (1,2) with positive orientation,

(b) Find the flux of the vector field F(z,y,2) = yi + z7 + zk through the surface S,

parameterized by the vector 7(u, v) = cos(v)7 + sin(v)j + uk with 0 < u < 2 and
s<v<Em.
2 — il

Question 2 [5+94+6=20 marks]

(a) Use Fourier integral representation of the function

1 jzl <1
f(m)_{o if |z >1

toﬁnd/ Sm(m)dm,
0

&

(b) Using Fourier series of f(z) = z* on —m < z < 7 to find A and B such that

1 1 1
i = T grmrgt
1 i 1
B=l-gmtg gt~

(c) Use Fourier transform to solve the initial-boundary value problem

U = i —o<zr<oo, >0,
. 1 lz| <1
ufm Q) = { 0 ] 51 ?

Question 3  [8+5=13 marks]

1ol
(a) Solve the integral f f sin(rz?) dz dy,
o Sz

8 s L p— JOf | of
(b) If f(z,y) = z°sin (m) + 4% cos (:2:) then find x@m —I—yay.
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Question 4  [5+(5+3+3)=16 marks]

(a) The sum of two numbers is 20. If each number is added to its square, the product
of the two sums is 155.55. Use Newton-Raphson method with 2 iterations, starting
point at 19 to find these numbers,

15
(b) Approximate the / 2% In(x)dx using the
1

i. .lnl«fz;,
. 73,

1, we

End of Exam
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Reference Material

(1) GREEN’S THEOREM

Let C be a positively oriented, piece-wise smooth, simple, closed curve and let D
be the region enclosed by the curve. If P and @ have continuous first order partial
derivatives on D then,

/de+Qdy_//<a—f—a—P> dA.

(2) The surface integral of the vector field F' over the oriented surface S (or the flux
of the vector field F' across the surface S) can be written in one of the following
forms:

e the surface S is oriented outward, then

ng(sc,y,z)lds - js‘fF(x,y,z).nds

- ff F (z (u,v),y (u,v), z(u,v)) -[% X —g—;] duduv;

D{u,v)
e the surface S is oriented inward, then

JS"IF(fc,y,ZJ'dS = ng(:E,y,z)-ndS

= ff F (‘93 (U’EU) ay(ua ‘U),Z(’u, U)) [g_; X g—;] dU,d’U‘,

D(u,v)
(3) TRAPEZOIDAL RULE

Ax

T = 2 f($0)+2f(3?1)+2f(£2) '+2f($n—1)+f(xn) -

(4) MIDPOINT RULE
M,= Z flm) Az
=1

(5) SIMPSON RULE

Az

S0 =55 | Flao) + 4f(@) + 2f(wa) + 4f(e) + 2f(0s) +

+2f(na) + 4f @) + (2
(6) Fourier series for a function f(z) with period 27 is defined as

£(z) = a0 + f: (an cos(nz) + by sin(nw)),

n=1
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such that coefficients a,, and b,, can be find by using following formulas:

ag = -L/Wf(m)da:

O, = /f ) cos(na)d g2 |0 B

by = = f( ) sin(nz)dz, 7= 128,554

=T

(7) Let f(z) be periodic with period 27 and piece-wise continuous in [, |, and have
a left-hand derivative and a right-hand derivative at each point of that interval.
Then the Fourier series of f(z) is convergent and

f(zo) f is continuous at xg

The sum of the series =
5| f(@wo+0)+ f(zo—0)| [ is discontinuous at zg

(8) Fourier integral for the function f(z) will be define as

1) = [ A cos(se) + Bopsingon) |

such than

o0

/
/

s
—
[¥)
——
I
R

[f(:a) ()] "

8 8

Sy
P
w
s
I
2=

{ (@) sin(sx)] dz.

8

Moreover if

f(=z)=+f(z) = B(s)=0 even function
0

odd function
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© :
Fif@} = fw =g [ e,
Flo@} = dw) =2 [ eweds,
Flulmd)] = 1 oou(a: tle gy
2] \/ﬁ o E by
Flu(z,t)} = a(w,t) — F{u(z,a)} = i(w,a),
94
Flug(z,t)} = wﬁf{ut(x,a)}zﬁt(w,a),
a(w, t
Flunlz,t)} = %,
Flug(z,t)} = iw d(w,t),
Fltge(z,t)} = —w? 4w, 1),
F M aw,0) = = [ aw, e,
27 J s
1 < ;
uw(x, 1) = —/ a(w, t)e™ dw.
21 J e
@

(10) Solution of differential equation 5 +p(t)y = ¢(t) where p(t) and ¢(t) are continuous

functions, is

tig(t)dt + ¢
y(t) - f)u( )Q( ) }
pu(t)
such that u(t) = &’ "%,
(11) NEWTON METHOD
fzs)
Lit1 f’([l’;-l)
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