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SECTION A
Q1 a3

()

(ii)

(iii)

b O

(i)

Q2

Solve the differential equation below by using Laplace transform.

Find the inverse of the following Laplace transform.

3,12 4
s st s+3
10 8s

2 +25 4s5°+16

255

53 [ Hint : write 2s— 5 as 2s — 6 +1 ]
s__.

Express _Z_S‘Yil_l_z. into partial fraction form.
S —s—

Find the inverse Laplace of Q(b)(i).

(@  y'+2y-3y=8¢™, p(0)=0, y'(0)=1

®) y"-y=sint, p0)=0, py'(0)=1

(3 marks)

(4 marks)

(4 marks)

(5 marks)

(4 marks)

(10 marks)

(10 marks)
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SECTION B

Q3 (a) Given
(2y+x2 +1)+(2xy—9x2)% =0

(i) Show that the equation is an exact ordinary differential equation.

(i)  Find the general solution of the equation.

(b)  Find the solution of the given IVP differential equation.

dy 2 1
—4+2y=x"—x+1 R H=—
x y y(@) 5

(4 marks)

(7 marks)

(9 marks)

Q4 (a) According to Newton’s law of cooling, the rate at which a body cools is given by the

equation

dT
S K(T-T
i (T-1)

where T is the temperature in degrees Celsius at time 7, kis a proportionality

constant and 7. the environment temperature.

(i) By integrating the separable equation, find 7.

(3 marks)

(i)  If a body cools from 100 °C to 60 °C in 10 minutes, and the environment
temperature keeps constant at 20 °C, find the time needed for the body to cool

down to 30 °C.

(b) The population growth rate law is given by the following equation

P _p
dt
where P is the present population and £ is a proportional constant.

(i) Ifat#=0and P = P,, find P at time 7.
[Hint: Integrating the separable equation to find P]

(8 marks)

(4 marks)

(i)  Use equation P from Q4(b)(i), to find the number of bacteria present in a food
sample after 10 hours if after 4 hours the number increasing to 5.0 x 10° from

initial number at 10,000 of bacteria.
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Qs

Q6

Q7

(@)

(b)

(@)

(b)

(a)

(b)

©

Using undetermined coefficient method, solve the equation
y"+3y'-4y=cosx, y(0)=1, ,y'(0)=0

Using variation parameter method, solve the equation

y"+3y+2y=4e’

Find the Laplace transform of the following function

G L{3+12t)

() L{t+1)3%}

Gii) L{sinh7t — 2%}
(v) L{e**(t—-2)(t-3)}

Show that
4(3s2 —4)

L{tz sin 2t} = m—a—

Solve the second order homogenous differential equation.

Y+2y+y=0, y(0)=1, y'(0)=2

Find the Inverse Laplace Transform of —(—i—l-
S{S =

(5 marks)

(10marks)

(10 marks)

(3 marks)

(3 marks)

(3 marks)

(4 marks)

(7 marks)

(7 marks)

) by using partial fraction.

(6 marks)

Use Laplace Transform to solve the differential equation y'+2y =¢*, given »(0)=0

-END OF QUESTIONS -

YA T (A ] PN Puray

(7 marks)
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Formulae

Table 1 : Laplace Transformation

/@ F(s) f@® F(s)
k k sinh at a
s s’ —-a’
fn=12,. n! cosh at Ky
Sn+1 SZ ___aZ
e¥ 1 e f(1) F(s—a)
s—a
sin at a i n=1.2 Ld" F(s)
s“+a D
cos at s
s°+a

L H(03= X(s)

Ly (}= s¥(s) - n0)

L{y (3= s>Y(s) — sp(0) —y(0)
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Table 2 : Integration and Differentiation

Integration Differentiation
Y xn+1 i _ du dav
[ de=2+C () =v—+u—
Ildlen|x|+C d vg—u——ugv—
x ”(g): ds__ds

ds\ v v2
1 1 d -
J.a_bxdx=——zln|a—bx|+C E(eax)—ae

e“dx :le‘n +C
a

%(sinax)=acosax

jsmmdx:—lmsm+c
a

%(cos ax) = —asin ax

cos ax dx:—l—sinax+C i(x")=nx"_l
a ds
Iudvdx:uv—_‘.vdu i( ):vﬂ_;_uﬂ
ds ds ds

e e .
#
¥
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Table 3 : Characteristic Equation and General Solution

Homogeneous Differential equation : ay” +by"+cy =0
Characteristic equation : am® +bm+c =0
e ~b++/b* —4ac
2a
Case e Cl.laractcnsuc General Solution
Equation

1 real and distinct : m, = m, v, (x)=Ae™" + Be™"

5 realandequal :m =m,=m Vu(x)=(4+ Bx)e™

3 imaginary tm=a+iff y,(x) =e“ (Acos fx + Bsin fx)

Table 4 : Particular Solution of Nonhomogeneous Equation

Ay + by’ + ey = fx)

fx) Yp(x)

Pr(X) = An X"+ Ap1 X™ 4+ .+ Aix+ Ao | X (Bo X" +Bpg x*+.+Bix +Bo)

Ce™ x* (Pe *)

C cospx atau C sin Bx x" (p kos Bx + q sin Bx)

P (x)e = X (Bax®+Bp1 x*+ . +Bix+Bo)e™

P.() {kosﬂx atau x* (Ba X® + By x“"+;+ Bix + Bo ) kos Bx
sin X" (B x® + Bo1 x*1+ .+ Bix + Bo ) sin Bx

Notes : r is the smallest non negative integers to ensure no alike terms between y,(x) and yx(x).

R U T Y S
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Table 5 : Variation of Parameters Method.

Homogeneous solution, y,,(x) = Ay, + By,

y
Wronskian function, W =| yi HESAESS
o
uIZ—J‘yZ—f(—x—)-dx-f-A uzzj‘ylf(x)dX‘f-B
aW aW

General solution, Y(X) =y, + Uy,

Table 6 : Trigonometry Identities

sin®t+cos?t=1

sin’t = %(1 —cos2t)

cos’t= %(1 +cos 2t)

Table 7 : Partial Fraction

a _ A 4 B
(s+b)(s—c) s+b s—c
a A B C
s(s=b)s=¢) s ' sb s
a_ _ A N B
(s+b)* s+b (s+b)
a _ A +Bs+C
(s+b)(s*+c) (s+b) (s°+c¢)
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