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SECTION A

Ql (a) Solve the initial value problem of the second order homogeneous differentiat
equation below.

Y" + 25y = g, /(0) = 3, y'(tt) - 2

(9 ma*s)

(b) Find the general solution of the following second order non-homogeneous
differential equation below.

dzv dv
7h-Z dx-3Y =\ez'

(1 1 marks)

Q2 using method of undetermined coefficients, fud the general
second order differential equations.

(a) y" +9y = 4x2 + 2e3'

(u) 4!-r1+r6y =3e3,\-/ dxz ax

solution of the given

(l l marks)

(9 marks)

SECTIONB

Q3 (a) By using substitution technigue, evaluate

7( zx \
{[mrP

(b) Evaluate [+rt t" dx by using tabular method.

(7 marks)

(7 marks)

2

(c) Solve I** by using Trapezoidal's rule, using h=A.l25.write the answertot, €-

3 decimal places.

(6 marks)
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Q4 (a) Show that the area ofthe region bounded by the curve ! = 4 - x2 and the line

! = 4-2x is r] rmrf .

(9 marks)

(b) Frgure Q4(b) showsthe curve y =?*randtheline y=5-r. Determine'9
(i) coordinates of I and B.

(3 marks)

(ii) volume of the solid generated when the bounded region revolves 360"
about -y 

_axis using cylindrical shells. 
(s marks)

Given the first order differential equation

.f(x,y)= 'r(lny-+ln'r) 
and g(x,y) =, " !,y'- Y v\ 2J' 

(y -rXr + y)'
(a) Determine whether the equations above are homogeneous eqqation ornot.

(6 marks)
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Solve the homogeneous equation.

(14 marks)

The tenrperature of a dead old man u&en it was fognd at 5:0O am is 34"C. The
surrounding tenrperature has been kept at a constant Zg"C. After two horns, the
temperature of the body is taken once more and formd to be 30oc. Assuming that the
victim's body te,rnperature was normal (36"c) prior to death.

(a) By following the Newton's Law of Cooling,
dT
i=-kQ -r')

Where T is temperature ofthe body, I is temperature body and k is
the constant proportionality. Show that cooling equation can be written as
T =(To-Trb-" +2" iftheinitiatcondition T =To.

(10 marks)
O) Determine the time ofthe death.

(10 marks)
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Q7 (a) Given the difrerential equation of growth of decay problem cm be fomulatod as

N 
=kN&

Where IV(t) is tbe momt of mterial present and k is a constant proportionality.
Using scparable metho4 solve for IV(t).

(4 marks)

O) Cafton-l4 has ahalflife of5730 yea$.

(r) If the initial amount of carbon-l4 is 3000 gram, find how muc,h is left
aftcr2000 years.

(7 marks)

(ii) Detcrminevhcn its,ill be if3sOgres carbm-l4left.
(3 ma*s)

(iii) Find how mrrch it is left after 2@0 yeanr if tbe half tife duration change
to 3000 years.

(6 maks)

-Ellr) oTQUESITON_
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Fomulae

Characteristic Equation and Geneml Solution

Method of Variation of Pammetens

Method of undetemincd coefticients

Case

Differential equation :

Characteristic equation

Equation

ay'+by'+q)-0;
: am2 +bm+c -0

General Solution

I

2

3

real and distinct : m t * m z

realandeqrnl :mr=mz-m

imaginary : m-qLip

!n@)=Ae^''+Be-"

In(x)-(A+Bx)e*

In(x) - e* (Acos fu + ^Bsin px)

Homogeneousi solution, yn@) - Ayr+ Wz

Wronskian fimction

Itr-raW

w -f "''
IYI

!z
v;

: !rlz'- yryr'

u)- 1Y'f 
(x) *JaW

Particularsolutior, yp =urh + uzlz

Final solution, y(x) = !n(r) * !o(x)

to@)
Simple polpomial: ,ao + .aLp*... + 4x" x' (Bo + Brx*... + Box") , f : 0, lr Z,
Exponential fimction: Ceo* x' (keo') , T : 0, lr Z,
Simple trigonomefiy:
Ccos px or C sin px

x'(pcos px + qsin fx) , | : 0, l, Z,
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Trigonometry

Dilferentiation and Integration

cos?x*sinzx:L

cos 2x :Zcoszx - !
- 1 - Zsinzx

2 sinr cos y - sin(r + y) * sin (x - y)
2 sinx sin y - - cos(r + y) * cos (x - y)
2 cosr cos y - cos(r + y) * cos (x - y)

I)ifrerentiation

dn :wyn-l
dx

d, 1
tnxdxx

d 
hlax+Dl - 

I
&rrax+b
d?-- gr:e'
&
d.

--Srn M = dICOSAT&
d-'-cos QC=-qsinc
dx

d:- tan.r - sec2 x
dx

d*-cotx--csc2x
dx

Integretion

I*"e=#*C, n*-r

t1 dx-lnlxl+cJx

f+&-16@*bl +cJ m+b a -r--

I".e=e* +C

J"o, u &-1sin ffi+C
a

Ith ax dx
a

Jsec' x fu=tan x+C

Jcsc' x tu
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LsrytLofCwvc

lenc Cyhdricrl MctLod

DcfuiScInG€nrtftE

Iirew =F(br- F(a)

L-rw*
=rw.

A-lltttx)- s$)le
=rlt<v>-sorldv

Y-rol'xf@)e

-zolo yf($O

ArGr of SurGra Rsvohtion

,s-zrl:NO@*

:zolouffidt

04nAhBtt ir, 
^u*Hfrrfit 
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