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PARTA

Ql (a) Solve

(r) (2x + 3 cos y)dt + (2y - 3x sin y)dy = g .

( ii) 1l+v'?;Z-xy=r(l +x':). .y(0) = 3'

Q2

(14 marks)

(b) Figure Ql shows a RC circuit.

Figure Ql

By applying Kirchhoffs Law, show that the RC circuit can be modeled as

a!+2i=r0.
dt

Hence, solve the governing equation by method of separation ofvariables'

(6 marks)

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

ft + 4l = sin xcos2x ,

which satisfies the conditions Y = I when x = 0.

(10 marks)

(b)Findthegeneralsolutionofthedifferentia|equationbyvariationofparamgters

lnd 2-=1
dx

y' - 4y' + 4y = (x +l)ez' .

(10 marks)



PART B

Q3 (a)

Q4 (a)

BSMl933 / BWM10303

I

Rt =Za Ra= qo

Figure Q3

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

l,O and ir (r) is given by

r'i)=r-6 o )r',l,r'rl
[,;] \2 -4l\.r,/ \oi

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

circuit.

( l0 marks)

(b) Use a power series to solve the differential equation y' + ry' + y = g '

(10 marks)

(iD

Exoress 

--L___= 
in partial fraction and show that' (s+ l)(s + 2)'

(rl
1,1-: - l="-'-(t -r)e-".

[1s + 1)(s + 2)' 
J

Use the result in (i), to solve the inital value problem

y'+4y'+4y= f(t), .v(0)=0 and v'(0)=-1,

where
to' o<t<z,

f(r)=1^,,,,t
1" '. r>2.

r.^=2H-2

R 2= 4o

"D

( 12 marks)
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(b) Find the Laplace transform for

(8 marks)

Q5 (a) Find Fourier transform of the following function:

(a) f(t)=e-', where o<t<a'

(b) f(0=t36@-3).
(c) f (t) = e'' cos(aot)H(t) .

(10 marks)

(b) A periodic tunction /(r) is defined as

l'0. -tt<x<0,/(r)=lsin:, o1x3z,
and

f (x) = f (x +27r).

(a) Sketch the graph ofthe function fot -3tt < x <3tr .

(b) Find the Fourier coefficients conesponding to the function'

(c) Write the corresponding Fourier series.

(d) By choosing appropriate value of .r, deduce the sum of the infinite series

1111
-+-+-+1.3 3.5 s.7 7-9

(10 marks)

fl. o<r<l
rtt) = {0, r<t <2

E(t) = 511 a21.
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Laplace Transforms

L{f(t)l -- liftv-'a=r<'l
f (t) F(s) f (t) F(")

ct
g

s
H(t - a) e-6

s

t' , n =1,2,3, ..
nl.

F-r f (t * a)H(t - a) e ^ F(s)

l
s-a

6(t - a) e

sin dt f(t)6(t - a) e-^.f(a)

@sot lf{"ls<,-oa F(s).G(s)

sinh at v(t) r(s)

cosh at iQ) sr(s) - y(0)

"* f 
(t) F(s - a) i() s'?Y(s)-$,(0)-i(0)

{f(t), n=1,2,3,.. , ,,n d'F(s)(-rrT
.L\

Periodic Function for r,aplace transtorn: rf0))= i;" k "' f (t)dt , s > 0'

Fourier Transforn: F{/(r)} = 
-1"-* 

f (ia,
:

a^ e g.
Fourier Series: /tx)=? +la,cosnx+),b,sinu, where - n<x<"

Zrtel

tn. li
o,=L llrla*; a, = ' ff1r;cosw& and b,=- )f\xlsinmdx" tr _t_ rj) t 

-'o
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FIRST ORDER LINEAR DtrTERENTIAL EQUATION: a|+ by = f(xl(a

Linear:fr+p@)y=Q@) andI.F: "l"t't* 
' y"!"* = 1"1"@"g1x1*+c

Eract: M(r./)dx + N (x. yldy = 0 ^d 
9Y = +oy ox

SEcoND ORDER LINEAR DnmnnuTm.l, EQUATION: '41* tfr* ry = 7111

Homogeneous Solution:

Type of roots Complementary Function

Roots are real and distinct (zr, + rz, ) Y"=Ae^( + Be'\'

Roots are real an d e4ual (m, = mr) y" =(,t + xnp^

Roots ar€ imaginary @=aXiP) y" = e* (Acos fu + asin ft)
Method of undetermined coelficients:

f(x) vPG)

P,(x)eb x'(B"x' + B,-rx*r +"'+B,l +Bo)etu

lcos alr
P" (r)l .

lsrn a/r

x'(B,x' + B,.rx'-t +"'+Brx +Bo)cosax

x'(C,x' +C,.'rx"-' +"'+Crx + Co)sin rrx

. (costx
c"^1.

lsln a]x
x' eu K cnsotx + Zsin ar)

P,(x\ek {cosax
Isin atx

x'(B,x' + B,-rx*t + "'+ 8,.r + Bo)ek cosax

x'(C,x' +C,-rx" t +"'+C,x +Co)etu sin ax

Varietion of Paramcters:

lv, v.l 
= 
_/,1@a,+ t ^4,= llLfJDr1,* p!,--rr+rzt*=lr: ,:ltr- J ov r aw -- -

General Solution | = uh +v!z

SYSTEM OF FIRST ORDER LINEAR DIFFERENTIAL EQUATION

Eigen value and Eigen vector: lA 
* ).Il : O -




