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PART A

Ql A periodic function is defined by

l2tt- -n <x <o
f(x\=1

|.2r, 0<.r<,'
fV)= f(x+2,r).

(a) Skerch the gaph ofthe function over -r<x<tt.
(2 marks)

(b) Determine whether the function is even, odd or neither.

(l mark)
(c) Show that the Fourier series ofthe function /(.x) is

r, -[t-'t'-rl or
=+2 L 

L:__- cos(,fi) - 2 !._sin(zr)./ Et lrn
(17 ma*s)

-2 x4 x602 {a) Given that cosr = | - 1- 
- - - -... .- 2l 4! 6'l

(r) Find the first three nonzero t€rms ofa power series for ff
(3 marks)

(3 narks)

O) (i) Determine r.ltelher the series ! a converges or diverges by using

mtro test.
(3 narks)

(iD Detemino wheth€r the series I If converges absolutcly,
n=l ''l n

conve.ges oonditionally, or diverges by using a suitable convergence
rcsL

(5 marks)

(c) Findtheradiusofconrr"rg"n""of i:1r-Z;' .

(6 msrks)

r I sin.x(ii) Hence. evaluate | : --;' e by using the series expansion.ru r/r
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PART B

Q3 (a) Solve the differential equation given below by using the method of separation
ofvariables,

.*,
(l +x)+ = rJl -),.

Hence, find the particular solution when ll) = 0 .

(7 ma*s)

{b) By using lhe substiturion of J,,= rv and 1=r!rr, find rhe solution of

dy -r'+y'& 3ry'
(6 ma.ks)

(c) In a certain culture of barteri4 the rate of increase is proportional to the
number of p.€sent. lfit is found that the number doubles in 4 hours, how many
may expected at the end of I 2 hours?

[Hint: | = 1iy, wherc ly' denot€s the number of bacteria at time, , houN
dl

and t is the propoitionality fsctor.l
(7 matks)

a4 (a) Use the method ofvariation ofparameters to solve

Y'+Y=sf,''tan' '
which satisfies the initial conditions y(0) = 0 and )'(0) = 2 .

[Hint: sec2r+tan2r=l, Jsec'lr d = tanr.]

(10 mark)
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(b) A spring is str€tched 0.1 m (= A/) when a 4 kg mass (= nr') is afi8ched. The

weight is then pulled dowfl an additional 0.2 m and releas€d with sn upwa.d
velocity of4 r/s. Neglect damping, c. Ifthe geneial equation describing the
spring-mass system is

M/'+c1r'+hr=0,

find an equation for the position ofthe spring et any time t.

lHint: u€ighl./=Ma, g-g.8, k=X)
(10 marks)

QS (a) Find

(D \t't-il
(iD / {, cosh ar + rrt(r - 3)}.

(iii) 
^C {sinh(3r) r e3'a(r - r)}.

(b) By using t plac€ Fansform, solve

!'-2y'+y=a', ,(0) = -2, y'(0)=-3.
( l0 marks)

a6 (a) Find

(i) r'{iL---i--J.' [r'-4 (s-2)'+4)

(ii) /{ '6J .}.
[(r_]Xs + t). J

(b) Find the general solution for th€ sccond order differential equation

Y' -3Y' +2Y = t7 +2-5s'n t'
by using the undetcrmined coeflicient method.

(3 mark)

(3 marks)

(4 ma*s)

(3 marks)

(7 marks)

-END OF QUESTION-

4

( l0 ma*s)
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FORMULA

Second-order Diffeletrtirl Equrtiotr
The roots of chaBcteristic €quation and the general solution for differEntial equation
ay'+by'+q =0.

Characterisric equation: am2 +bm+c =0,
Case The roots of characteristic ecuation General solution

I Real and differcnt rooti: m, urd m. y=Aeq'+k"{
Real and equal mors: t = n\ = mz y=1tt+ k)e*

3. Compfex roots: tlr =a+pi.mz=d-pi y=e-(A6fu+Bsinfu)

The metlod of undetermir€d coefiicients
For non+omogeneous second order differential equation ay' + A + q = f(t), the p&ticular

solution is given by ,,(r) :

f(x) v Plt)

\(x) = .\x' + A*,x"t +.. '+ ,1x+ .4\ x'(8,x" + B.at-' +...+ 4r+ 4)
t'(Pe")

C a6 Px ot Csin Px t'(Pc6f x+Qsin Px)

1@)e"' x' (B,x' + B*tx*' + .. + 4t + BoY-
(cos Br

1@)l"in p,
x' (B.x^ + B*,r'-t +,..+ 4.r + 4 )cosp.x +

t'(C,t' +C*fid +,..+Ctx+C)sin Px

""- I*" 
B'.-- 

[sin Bx

t'e" (P cB px + Qsin pr)

ry,k-{ffp; r' (B,t' + B*tt*t + . . .+ 4x + Bo)eo' cos px +

x'(C,x" +CA/-' +...+ qr+C)e"' sin Pt
Note : r is tl|e least non-negative integer (/ = 0, l, or 2) which d€r€tmine such that ttlerc

is no t6n|s in pfiticular integdl /,(x) catt€sponds lo the complernentary fungion

," (r)

The method ofvrrirtioD of porrmeters

If the solution of the homogeneous equation d!' + by' +q, =O is y. = Ayt 1 ryr, nt n *
particular solurion for q' + by' + a1 = f Q) is

! =th +v!t'

t v. f(xt . ,y,f:i'ta'+B *aw =ly', 
y,.l=y,yi_y,y;.*nn u=-l=Zi-6+A' v= l: aw lyi y.rl
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Fourier Scri{r

LlpLce Tr.rsforD

Lltfo\=rf|oe*.h=F(s)

f(t) F(s) fG) F(")

a 2 HQ -") ;
I

J-A f(, -a')H(t -a) e--F(s)

sin a,
a

6(t - a)

cos 4, 7.t- f(t)6(t - a) e- f(d)

sinh d a--r-----i t',f<"ls<t -oa" F(s).C(s)

cosh a,
J

y\t t r(s)

t' , n=1,?-3,...
td

v'(t) s1(s)-10)

e"'f(t) F(s - a) v'(t) s'r(s)-s),(0)-r'(0)

t'f (t), n=t,2"3,... r-l)"1Flr)

trourier sorier ctpalsion of periodic
furctiotr with period 2I
- | € nEt €-, nxx

J t t ) = roo 
+ Lo " cos -T * L*ro. "t" 

-T
wher€

'o = llt, tvl *
IrL -.- nB,

o, =71-Ll lxt6 r 6

- l.L ..- nra,
bn = Zl_Llttts|l|j- a

Fourier hdf-rrrye s€ri6 e{nolioo

-.. I e ns Z. nr
J Gl=-ao+ Loi@"-l* ho," t
wherc

2tL -. - .oo=ilo l\x,G
2rL -,. ntrx ,

a4= ilo J\tr@s L ax

- 2rL -. - nB .b"=ilo J \x)sn- r G




