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Q1 (a) Solve the following equation using separable equation: foc% -1=3y+ 5£
X A
(7 marks)
: : : - 5 1Ay a2
(b) Solve the following equation using linear equation: x = +x'y=1
x
(6 marks)
(c) Show that the following equation is an exact equation and hence solve the equation:
(2xy* =9x*)dx+(3y + 2x’y+1)dy=0.
(7 marks)

Q2  During the semester break, you work at the Pagoh factory. You need to remove a metal with
its core temperature of 1200 °F from a furnace and placed the metal on a table in a room that
had a constant temperature of 73°F. One and half hour after it is removed the core temperature
is 1000°F, when you check the temperature of the metal. The temperature of the metal must
be below 500 °F before you can transfer it to the next section. You removed the metal at 8.00
am and your lunch start at 1 pm.

(a) Find the rate of change of the temperature dT/dt in term of Tand T, given the
temperature of the metal T(¢)and the ambient temperature T;

(3 marks)

(b) Show that T - T's = Ae ke
(4 marks)

(c) Using the observed initial temperatures of the metal, 7(0) = 1200. find the constant A.
Hence find 7(1).
(4 marks)

(d) Using the observed temperatures of the metal, given T(1.5) = 1000, find the constant
k.
(4 marks)

(e) If you removed the metal at 8.00 am, determine whether the metal will be transferred
to the next section before or after your lunch.
(5 marks)
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Q3 (a) Given y”™ -9y =0.

(1) Compute the general solution of the homogeneous differential equations.
(3 marks)
(i1) Compute the particular solution of the nonhomogeneous differential equations
Yy =9y =27x".
(3 marks)
(iii)  Compute the particular solution of the nonhomogenecous differential equations
y =9y =>5cosx.
(3 marks)
(iv)  Thus compute the general solution of the homogeneous differential equations
y" =9y =27x* + 5 cosx.
(1 mark)
(b) Given a nonhomogeneous second order differential equation as below:

J;’. - 2}w" -+ Jv =e E

(1)

(i1)

(ii1)

Q4 (@ @

(i1)

(iii)

2x

Find the homogenous solution, vk

From ys in Q3(b) (i). find y1. »1 , yand )z’

Calculate the Wronskian function., W.

Find u; and 2.

Thus write the general solution of the equation.

Find the Laplace Transform for 3™ '— sinh 47 + 28 + 6.

By using the first shift property. find L {e'sin 51}.

By using Multiply with 1 Property. find L{re*}.
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(2 marks)

(2 marks)

(2 marks)

(3 marks)

(1 mark)

(4 marks)

(3 marks)

(3 marks)
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(b) Find the inverse of the following transforms

(i) L*{16 }.
s —4

(2 marks)
(ii) L"{ s+2 |
s +4J
(3 marks)
9
gy o
{(.s' -2 +9
(5 marks)

Q5 (a) Solve the initial value problem y"—)'= e’ with y(0) =1.
(10 marks)

problem y'+)'=cos 2 with y(0) = 1,y'(=/2)=-1.

(b) Solve the boundary value
(10 marks)

- END OF QUESTIONS -
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Formula
| Differentiation/Integration
l | %(sin ax) = acosax ;—i[e"‘ ): ae™ j Ie”‘ dx = _'3;_‘+ & t
1 ; : X e
j(cosm’): —asinax Jsm a,\'a'xi—cozm +C j(m-)dr: m'—J'\'dzr
iiu(m'): vie'+ v '[cosa.\'dx: BN i
dx a
First Order Differential Equations
Integration by Parts : .[u dv=uv-— J'v du
|
l
1A ON
i Exact Equation: M (x, y)dx + N(x, y)dy =0 and C—{:L.
l oy ox
‘L . . i C{V 5 . _ Jp(.\')d.\'
| Linear Equations: ) + p(x)y = g(x)and Integrating factor p(x)=e
X
|
' Second Order Differential Equations
[ ————— n !
l [ Differential equation ay” +by +cy = 0 2 T
| ) sd b = i
L 1 Characteristic equation : am” +bm+c= 0, m, = —biye —4ae |
i‘ | : 2a ]

General Solution

Case Roots of the Characteristic Equation L 4
1 real and distinet : m | # m, { )= Ae™* 4B
real and equal @ m, =m,=m l y, (x)=(A4+ Bx)e™ j

l

|

|

| .

j 3 [imaginary : m=aztif
|

(§S]

y,(x) =e" “ (A cos fx + Bsin fx)

Method of Undetermined Coefficients

l Case Format of Trial Function for Particular

lL ‘I Non-homogeneous Term r(x) R Pp(= 3 \
| [ 1 Pp(x)=Anx" + An- o+ 4+ Aix+ Ao \ % (By X"+ By X" I+ +Bix+ Bu)ﬂl
| |

| | - I

l T_ 2 Cie™ ﬁ ¥ (Pe®) j
||

1 !T— : C cos fx or C sin fx x* (p cos fx + g sin fix)

L |

)
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Variation of Parameters Method:

ay'+by+cy = f(x)
Homogeneous solution, y, (x) = Ay, + By, :
“'l y

Wronskian function, W :\’ e \ =0 =V s
& )

u :—J-yz‘f(x)derA - uq-J-Hf(t)d1+B
: aW ’ aW

General solution, ¥(X) =1 TV,

Table of Laplace Transforms

Lifi) = f@0)e"dr =F(s) L{fuy=[ f)e™ di=F(s)
& (1) F{(s) f) F(s)
% " Kk k J cosh at s
| 5 2 g
| .* - . S . s —a
e 1 sinh at a
| S2 — CI:

) =123,

|

|
e [ e
.

i s’ +a’ J

Application of Laplace Transforms

If L {y(1)}= Y(s) then

| L{y' ()= sY(s)- y(0) and L {y"()}=s"Y(s)-sy(0)- y'(0)

|
i
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