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SECTION A

Q1 (a) Obtain the particular solution for the differential equation

dp dp
S —3=12 et
1 dq ((p + dq) '
which satisfies the initial condition p(3) = 0.
(5 marks)

(b) Find the particular solution for the differential equation

20-20+U =0, U0)=10(0)=1.
(5 marks)

() A metal object is heated to 200°C and then placed in a large room to cool.
The temperature of the room is held constant at 20°C. After 10 min, the
object’s temperature is 100°C. How long will it take the object to cool to
230

(5 marks)

(d)  For population of about 100,000 bacteria in a petri dish, we decide to
model population growth by the differential equation

P _

— = kP.

Suppose, 2 days later, that the population has grown to about 150,000
bacteria. Find the growth rate k and estimate the bacteria population after
7 days.

(5§ marks)
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Q2

Q3

(a)

(b)

(a).

(b).
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The motion of a particle satisfies the equation

4% B e e Sl
TP #=% F=h

which satisfies the initial conditions x(0) = 0 and x(0) = 8.
(1)  Find the value of y such that its characteristic equation has equal real

roots and determine x in term of 7.
(i) If y =12, find x in term of £.
(i1) If y = 14, find x in term of .

(10 marks)

Find the solution of the differential equation by using variation of
parameters technique

V +4V + 3V = te”¢,

which satisfies the conditions (0) = 0 and V(0) = 1.

(10 marks)
Find the Laplace transforms of the following functions.
(i) f(t) =5t3+ 6t.
(4 marks)
(i) f(@) = (t+1)3
(4 marks)

Find the inverse Laplace transforms of the following expressions.

A s+3
® 4s2+9°
(6. marks)
. 3s5+5
) 16s2-9°
(6 marks)
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SECTION B

Q4

Q5

By using Laplace transform, solve the initial value problems

(@. y'+y=cost, y(0)=0.

(10 marks)
b).p+4p = e, p(0) =2, p(0) = 1.
(10 marks)
(a). A periodic function f{x) is defined by
(1, —1<x<0,
f(x)_{& 0<x<1,
and
fG) = flx+2).
(1) Sketch the graph of the function over -3 <x < 3.
(3 marks)
(ii) Find the Fourier coefficients corresponding to the function.
(10 marks)

(b). Sketch the graph of the following function and find the Laplace transforms.
git)=¢etH 0<t<1,

g =g(+1).
(7 marks)
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Q6 (a) Use the method of separation of variables to solve the following initial-
boundary value problem

du _ 9%u

PDE: = Oom

Boundary conditions: u(0,t) = u(m,t) =0, (t > 0),

Initial conditions:  u(x,0) = x(r — x), (0 < x < 7).

(10 marks)
(b) By using undetermined coefficients technique, find the solution of the
differential equation
j—2y+y=2x%2—-1, y(0) =1andy(0) = 2.
(10 marks)

- END OF QUESTION -
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Formulae
f(x) Yp(X)
By =Aux™ 4+ Ay x4+ 4 X" (Bpx™ + Bp_1x™ 1 + -+ By)
Ce’* xr(Kelx)
C cos wx or D sin wx x" (k cos wx + [ sin wx)
C cos wx + D sin wx
Y1 Y2 Yaf (%) J yif (x)
— ; U= — dx = A V= ——~dx+ B
Vi1 )"2| u f aw x aW
00 l
nmxy _nAmlk’t p, =2 in (=) dx, n=123,..
u(x,t) = ) Dysin(—=)e” P =7, mn (T n=12
n=1
f(® F(s) Condition on s
a a/s s>0
tPne=012 .. alfsBtL s>0
et 1 s>0
s—a
sin at - s>0
5% 4 @e
cos at 5 s>0
5% + q” PN
sinh at i s 3'lal”
§2 — g2 .
cosh at s s> |al
s2 — g2
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