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INSTRUCTIONS TO CANDIDATES

1
2.
3.
4

Answer ALL questlons in the Answer Booklet
Begln EACH answer on a new page in the Answer Bookle’t

Indicate clearly answers that are cancelled, if any

Where applicable, show clearly steps taken in arriving at the solutions and
indicate ALL assumptions, if any.
DO NOT open this Question Booklet until instructed.

Note

i. There are EIGHT (8) pages in this Question Booklet including the cover
page and the Appendlx
ii. DOUBLE-SIDED Question Booklet
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1. a. Solve the following initial value problem

- dy 2x \ S
wme(E) YW=

[4 marks]

b. - ”fGive’h‘the following first-order differential equation .

y dx + (2xy — e~2Y)dy = 0.
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Solve the following second—order differential equation

dy dy ax
a—;z-—S—d——+16 = sin(2x) + xe™*.

Use the method of undetermined coefficients to find the particular

solujcion.
[10 marks]

Solve the following non-homogene‘ofus differential equation

x2—= —x——3y=x3sinx.

Use the method of variation of parameters to flnd the partlcular solution.
: | ' " [10 marks]
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Evaluate

+ [5.marks]
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Given the following first-order differential equation

gy 3 2
X Ty =X + 3x° — 2x, y(1) = 2.

Solve the differential equation over the interval [1,5] using Heun’s
__method with step size h = 2. Round off your results to five decimal

places.
[8 marks]

’Usg}t’he 4" 6i;rd‘effRunge-Kuttaimethod with step size h = 1.5 to solve |
théufollowing“differential equation

dy 6xy*+8x 0

- dx y

y(1) = 4.

over the interval [ 1, 4]. Round off your results to five decimal places.
[12 marks]
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5. The heat drstrrbutron of a tong rod wrth a Iength of 20 cm can be determrned

e . 62T aT
6x2 ot

where k= O 835 cmzs .is the diffusivity constant. The initial and boundary -

T(0,x) = 0,
T(t0) = 150°C,

a. Use the Crank Nrcholson method to generate the trrdragonal system of

equations for the heat distribution at t = 5 s with step sizes Ax = 4 cm

[12 marks]

b. A n Part 5(a)‘,;; solv th.e generated system usmg :
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APPENDIX
1, Trigonometric Identities ;
cos(a + b) = cosacosb —sinasinb
cos(a — b) = cosacosb + sinasinb
sin(a + b) =sinacosh + sinb cosa

sin(a = b) = sinacosbh — sinb cosa

2. Variation of Parameters

~Consider the differential equation
i , .

dcy dy
E;C-Z-'I—P(X)EC-

+ Q(x)y = f(x).
- The particular solution is o

3. Laplace Transform of Basic Functions

: 1
- L{1} = ; .
L{t"} = Sn-l!-l , n= 1?2,3,
1
L{e%} = —
k
l,;{vsin kt} = T2
L{coskt} = = + 3
L{sinh kt} = p—
L{coshkt} = R

4. Laplace Transform of Derivatives
Ly ®)} = sv(s) - y(0)
L{y'®} = s*Y(s) = sy(0) — y'(0)



FDM1023 / FEM1023 / FEM1023 / FEM1083

5. First Translatlon Theorem ‘
- If_.L{f(t)} = F(s) and ais any real number, then L{e“tf(t)} F(s — a)

6. Second Translation Theorem
AEL{f(®)} = F(s) and a > 0, then L{f (t — a)U(t —a)} = e"¥F(s).

7. Fourth-Order Runge-Kutta Method

| h
S eAn R S v B RN

= f(x;, i)

: 1 1 D e
Vi (xl+ =h,y; +.2k1h) e

1
ks f(xl+ hy; + = kzh)

' G | k,g;f: fx; + 1, y; + ksh)

2T

8. Crank-Nicholson Formula for Heat-Conduction Equation, % = kEEE

AT“l + 2(1 o+ A)T”l - ATf:f AT} 1 2(1 - /1)Tl +§/1




