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PART A

Ql (a) Show that the equation

(ty * y2 + y)&+ (x + 2Y)dY = 0

is not exact. By using the integrating factor R(x) = e', solve the equation.
(12 marks)

(b) A simple electrical circuit consists of a constant resistance R (in ohms), constant

inductance Z (in henrys) and an electromotive force E(r) (in volts). According to

Kirchhoffs second law, the current f (in amperes) in the circuit satisfies the equation

t!!* Ri = E(t't.
dt

Solve the differential equation with the following conditions, E(t1= E6 is a constant

and i = i6 when t = 0. Describe the current f when i -+ o.
(8 marks)

Q2 (a) Find the general solution of second-order differential equation by method of
undetermined coefficients

Y' -3Y' +2Y =6ssx ,

which satisfies the conditiors y = t and ff= I when x = 0.

(10 marks)

(b) Find the general solution ofthe differential equation by variation of parameters

Y' +2Y' +5Y = e-' sin2x.
(10 marks)
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PART B

Q3 (a)

L, =lH L r=ZH

Rl=20 R3= 4O

Figure Q3

Refer to the circuit network in Figure Q3 above, show that a model for the current

i,(/) and ir(r) isgivenbY

Hence,

circuit.

(;l''t (-o 4 )(i,), fr2)
[,;J=[, -q)\t,J-l.oJ

find the general solution of homogeneous for ir(t) and it(/) in above

(10 marks)

(b) Use a power series to solve the differential equation

y'+ ry'+.y = 0-
(10 marks)

,,P
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By using convolution theorem, show that

-r r I I .;, t{-.-j _ | = -l-(sin bt - bt cosbt).

L("'* b')' ) 2b'

Hence solve the initial value problem

Y'-4Y=tcos2t

given that y and y' are both zero when I = 0.
(10 marks)

(b) The RC -circuit in the Figure Q4OXi), consists of a resistor R and a capacitorC,

connected in series together with a voltage source,E(t) with R =2-5{1, C = 0.08F,

q(0) = 0, E(t) is as given in the Figure Q4(bXiD.

Figure Q4(bXi)

.J

FigureQa@)(ii)

By Kirchhoff s Voltage Law, show that the governing equation for this circuit is

,.rdq(t) +D.Sq(t\ = 5 H(t _3).
dt

Then, use the Laplace transform to find the charge q(t) onthe capacitor.
(10 marks)



BWM10303 /BSM1933

Q5 (a) A periodic function /(r) is defined as

[-cosx -n<x<0,
f(x)=1I cosx, 01x1r,

and

_f(x)= f(x+2n).

(i) Sketch the graph of the function for -3r < x <3n .

(ii) Find the Fourier coefficients corresponding to the function.

(iii) Show that the Fourier series is given by

.f (x) =!i ,= "'11,?^ ,..
n un_r(2n - l)(2n + l)

(iv) By choosing an appropriate value for x, deduce the sum of the infinite series

l-3*5-....
1.3 s.7 9.ll

(14 marks)

(b) Find Fourier transform of the following function

(i) f (t) =3t3e-a' H(t).-

(ii) f (t) = e-2it 6(t -2) -

(6 marks)
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Laplace Transforms

L{f (t)t = li ttV-'t dt = F(s)

f(t) F(s) f(t) r(s)

a
a

s
H(t -a) e-as

J

tn, n=lr213r..
nl

Fi f (t - a)H(t - a) e-^ F1s7

e^
I

s-a
6(t -a) e-ot

sinat
a

.s'+a' f (t)6(t - a\ e-^ f(a)

cosat
s

--;----T
s- +a- fitowt, -u)du r(s).G(s)

sinha/
(l

)'t
s- -a'

At) r(s)

cosh af
,l-;----;s'-a' i(t) sr(s) -y(0)

e* f(t) F(s - a) ,(t) s'r1s; -.q/(0) -i(0)

r"f(t), fl=1,2,3,.. et)'#lFG)l 4fG)l=J- ("-" Tgat' s)0.

--
Fourier Transform z F{f (t)l = le-*t 71t1dt

--- @

Fourier Series: -f(x) = ?*Zorcosrrr *LArsinrer, where - r < x < 7r

- n=l n=l

l'e lte loe
oo = i !t<*la, i an =; lf @)"osr:u & and bn = ; lf (t)tin ra dx
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FIRST ORDER LINEAR DIFFERENTIAL EQUATION: 4y' + by = f (x)

Linear: fi+r@y=Q@) andI.F : "lr{')a ; y elP?)e = [e[e<'laQ@)&+C

Exact: M(x,y)& + N(x,y)dy= 0 and # =S,,n"n u(x,y) : Ir@,r)dx + s0)

SECOND ORDER LIhIEAR DIFX'ERENTIAL EQUATION: ay' +by' + cy = .f (x)

Homogeneous Solution:

Type of roots Complementary Function

Roots are real and distinct (m, * mr) lc=Ae^rt +Be^z'

Roots are real and equal (*, = -r\ y" =(A+ xBp^

Roots are imaginary (m: a tiB) yc:ec*(acosft+ Bsinfu)

Method of undetermined coefficients:

f (x) trQ)

Pn@)eh x' lBrxn + Bn-1x'-l + --- + B1x + Bg) eh

(cosaix
P,(t)4 .

lsrn arr

x' lBnx' + Bn-yxn-r + -.- + B1x + Bs)cos@x

x' 1C nxn + C n-1xn-t + --- + Cp + Cs)sinalx

c"u {":'*
Lsmar

x' eu Kcoscm+.Lsinrrx)

P,(x)eb {T""
LSrn a}r

x'1Brx' + Br-1x'-l +--.+B1x + Bg)ek cosalr

x'1cnxn +Cr-1x'-t +--.+Cp +Cs)etu sinax

Variation of Parameters:

'"1'?1, u = -12!@4, + Aandv : [\J@a,, glc : lr + I'z; w =1"r, yil s all. J aw

General Solution ! = ult *v!z

SYSTEM OF'FIRST ORDER LIIIEAR DIFFERENTIAL EQUATION

Ergen vatue and Eigen vector: ll- ul= 0 and a, =lattf, ,^ -lo"f', - lqrrlt 
Y2 - 

Lrprr)


