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SECTION A
Q1 Solve the following equations by using the method of undetermined coefficient.
(a) d—zy—— @—4 =20082%
i dx '
(8 marks)
d’y .
(b) dx; —4y=x+5sin3x - ¥(0)=2 and y'(0)=0.
(12 marks)
Q2 By using the method of variation of parameters to find the general solution of the given
second order differential equation.
(@) y"-6)'+9y=(3-x)e".
(10 marks)
d’y _dy X
b ——7—+10y=-—-3
L s ™
(10 marks)
SECTION B
Q3 (a) Find the integrals of
(i) j (8" +3¢75%) dx.
(4 marks)
(1) j cos7x— ¢ dx
(3x+1)
(4 marks)
(iii) J-xz Inx dx.
(5 marks)

(b)  Find the approximate value for jﬂl\/:cz +1 dx using trapezoidal rule by taking step

size, h=0.2.
(7 marks)

| A% A ’(
|
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Q4 (a) Given two curves y=+/x—1 and y= (x - 1)2 .

(1) Sketch the graphs of the curves.
(5 marks)

(ii) By using the cylindrical shells method, find the volume of the solid generated
when the bounded region is rotated about x — axis.

(8 marks)
4 3
(b)  Find the arc length of the curve y = §x2 —1 when 1<x<2.
(7 marks)
Q5 (a) Find the solution of the given linear differential equation.
dy 2x
(x+2)a+y=(x+2)e " IVP: y(0)=2.
(10 marks)
(b)  Given the first order differential equation
(y—xy2 +2ye")dx+(x—x2y+2e")dy =0.
(1) Show that the equation is an exact ordinary differential equation.
(2 marks)
(i1) Find the general solution of the equation.
(8 marks)

Q6 (a) As a worker in a factory, you need to remove a heavy metal with its core temperature
of 1000°F from a furnace and placed the metal on a table in a room that had a
constant temperature of 72°F. One hour after it is removed the core temperature is

910°F . The temperature of the metal must be below 540°F before you can transfer it
to the next section.

(1) Given TdTT = —kdt . Show that T - T, = de™™.

s

* /(4 marks)
(i) By using 7-T,=Ae™, with 7(0)=1000'F and 7,=72°F, find the

constant 4. Hence find 7(7).
(4 marks)
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(b)

Q7 (a)

(b)

(c)

(iii)  Given the observed temperatures of the metal, given 7'(1)=910'F, find the

constant £.
(4 marks)

(iv)  Find the time taken for the temperature of the metal to be below 540°F.
(3 marks)

The world population growth is described by y(7)= y,¢"‘™) with ¢ measured in
years.

(1) If the population increased 2011 by 3% from 2010 to 2011, find .
(3 marks)

(ii)  If the population in 7,=2010 was 5 million people, find the actual

population for 2020 predicted by the given equation.
(2 marks)

2 *l X —l—x 2 1.\’
By using the integration by parts to show that j%ez dx = 24[xe? - j‘\/}ez dx .
O x

0

(3 marks)
¢ 3x
By using Simpson’s Rule with h = 0.4, find the approximate value of j g dx.
X+
(5 marks)
: : 2 6
The equations of two curves are givenby y=x"-1and y=—.
b4
(1) Sketch the two curves on the same coordinates axes.
(3 marks)

(i)  Find the coordinates of the points of intersection of the two curves.
(3 marks)

(iii)  Calculate the volume of the solid formed when the region bounded by the
two curves and the line x = 1 is revolved completely about the y — axis.
(6 marks)

- END OF QUESTIONS -
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Formula

Table 1: Characteristic Equation and General Solution

Homogeneous Differential Equation: "+by'+cy =0

B3 ! 2 _
Characteristics Equation: @m™ +bm+c=0

—b++b* —4dac

Case Roots of Characteristics Equazt?on General Solution
! Real and Distinct: ™1 * ™2 y,(x)= Ae™" + Be"*
- Real and Equal: By =il =00 V,(x)=(A4+ Bx)e™
3 Complex Roots; =@+ B v, (x)=e“(Acos fx + Bsin fx)

Table 2: Particular Solution of Nonhomogeneous Equation
" +by' +cy = f(x)

J(x) V,(x)
P(x)= A X"+ A, x"" +. .+ Ax+ 4, X" (BX"+B, x" +...+ Bx+B,)
Co e ( P ea.\')
(' cos Bx or (sin fx x" (P cos fx+Qsin fix)
P (x)e*™ x (B"x" +B, x"'+...+Bx+B, )e“"
¥ (B,,x" +B, X" +...+ Bx+B, )cos Bx
cos fx
PLx)y . or +

sin Bx

r -1 s
x (B"x" +B, x"" +...4 Bx+ B, )sm px

Notes: r is the smallest non negative integer to ensure no alike term between y,(x) and y,(x).
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Table3: Variation of Parameters Method

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

Wronskian function, W = y,, yf =¥V, =y
. W2
u, =—j-y—2af§qu+A u, =‘[&L{7$2dx+3

General solution, y(x)=uy;, +u,y,

Table 4: Trigonometry Identities

sin#+cos* =1

sin®f = %(1 —cos2t)

cos’t = %(] +cos2t)

Table 5: Partial Fraction

a _ A N B
(s+b)s—c) s+b s-c
a _A B _C
s(s—=b)(s—c) s s-b s-—c

a A B
61b)? 5+b (s+B)

a A4 Bs+C
(s+b)(s2+c)_(s+b)+(s2+c)
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Table 6: Integration and Differentiation

Integration Differentiation
n+l d i
"1dx = +(1 —xﬂ - nxn—-
IA n+l dx
jldx=1n|x1+c Zlnx=—
% %

1 1 , a
——dx:——lnla—bx[+C —In(ax+b)=
a—bx b ax+b

- . d o . o
Ie dx=—e"™+C —e" =ae“n
a dx

a

. 1 .
sinax dx =——cosax+C

—sinax = acos ax
dx

1. .
cosax dx=—simnax+C
a

— oS ax =—asinax
dx

_[seczxdx: tanx+C

d 2
—tanx=sec” x
dx

Icsc" xdx=-cotx+C

~ cotx=—csc’x
dx

judv=uv—jvdu —d—(uv)=uﬂ+vﬂ
ds ds ds

b ] du dv
[ /()= F (5)-F(a) d(u) Ve
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Area of Region

b
A=I[f(x)—g(x)]dx or

d
A= [[w(y)—v(y)]dy

Volume Cylindrical Shells

b d
V= [2mx f(x) dx or v =[2my f(y)dy
Arc Length

Simpson’s Rule

n=

b
[ fde= 2| (@) + fB)+4

i=l

i odd

lf(a+ih)+2 Zf(a+ih) 1 n=b;
i 1

n-2 a

i even

Trapezoidal Rule

b

a

[rds=2) @+ /)23 fasin|: n="
im]
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