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PART A

Ql A periodic firnction /(x) is defined by

r<a={l '^-1=':o'
Ll-r,0<x<1,

and f(x)= f(x+2).

(a) Sketchthegraph ot f(x) over -3<x<3.

O) Show that the Fowier coefficients corresponding to /(x) are

t []''nis' 
[-t zisodd

^ 
= ;, ". =l;*',;:": and b, :f {:',n 

is wen 
.

LNE

(c) Write the Fourier series of /(r) by giving your answers forthe first
three nonzero terms of a, and bn.

(2 marks)

(15 marks)

(3 marks)

Q2 Giventheheatequation

Au 02u

-=o'4fr 'foro lxlL'

with the boundary conditions u(0, t) : e-t and u(1, t) = t for t > 0. The initial condition
is given by u(x,O) :2x for 0 < x 11,

(a) Draw a grid for this problem by taking Ax = h: 0.2 and At = k: 0.25.
(3 marks)

O) Write the partial differential equation in finitedfferrence form where

auij : "z,azui,j0t v |xz
is approximated by

ut,j+!-- ul,i : cz
k

Lti-t,j - Zut,i * tti+r,i

h2'

(3 marks)

(c) By using the finitedifference metho4 find u(r, 0),u(x,025) and z(r,05).

(14 marks)
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PART B

Q3 (a) Solve

(3x2 - Zxy * et - ys-x) dx + (2y - x2 + e-x + yst) dy = 0

with initial value y(0) : 1.

(11marks)

O) According to Newton's law of coolin& the rate at which a body cools is
given by the equation

lrE=-n(r-7:),
where I is the temperature of the surrounding medium, k is a constant and t
is the time in minutes. If the body cools from 100oC to 60"C in l0 minutes
with the surrounding temperature of 20"C, how long does it need for the
body to cool from 100"C to 25"C.

(8 marks)

Q4 (a) By using an appropriate method, solve

withy(o) = o and y'(o) = r. 
t' -o' =3x+e2'

(13 marks)

(b) A mass of 20.4 kg is suspended from a spring with a known spring constant
of 29.4 N/m. The mass is set in motion from its equilibrium position with an
upward velocity of 3.6rn/s. The motion can be described in the differential
equation

i+!r=o
m

where rz is the mass of the object and ft is the spring constant.

(i) Determine the initial conditions.
(il) Find an equation for the position ofthe mass at any time r.

(7 marks)
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a5 (a) Find fu L^placG fransfrm fa m,h oftb following fiffiim:

(r) (Z+st1s-zt.
(ir) sin(t - 2tc)H(t -2n).(iii) sin 3t 6(2t - tt).

(l0mnts)

O) Considerthepcriodicftnctim
.,\ (t, o<t<I

f(t)=1
[1-t, l<t <2'

with flr)= f(t+z).

Sketch trc eraph off(t) ad find its Laphce hamforn's.

Irr. 1

ftrm: 
rV@t=#l,n" rrrrt, "' oJ

(10 narks)

a6 (a) (i) Find th€ inverse tryhcc tramform of

s+3
s2 -6s+13'

(ir) From (aXi), find

t-r{
1

(s+ ThT
s2-6s*131'

(8 ma*s)

O) 0) Express

(s - lXs -2r'
in pdtial fractims md show Sat

rrt=1)'.1.;16;Pj = et - e2t +tezc'

(ii) Use lte Fsult in (0 to solve tbe ditr€neNilial eguation

Y'-Y =te2t
wtich satisfies the initial cmditim ofy(O) = 1.

(12 ma*s)

-ENID Or. QTIES'TTOIiT.
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SEMESTER/SESSION: SEMIIl20l5/20r6 PROGRAMME: BDCIBDM
COT RSE NAME : ENGINEERJNG TECIINOLTOGY COLTRSE CODE: BDU 11003

MATHEMATICStr

Formulre
Characteristic Equation and General Sotution

Particufar Integral of ay" + by' + cy = f(x) : Method of Undetermined Coefficients

f (x) to@)

P"(x)=AnX'+"'+ Arx+Ao x'(Bnxn +---f Brx+B,)

Ceo* x' (Peo')

Ccosfu or Csnfu x'(pcos px+qsin f x)

Case Roots of the Characteristic Equation Creneral Solution

I

2

3

mr and mz ; real and distinct

mr: ffiz - m ; real and equal

m: alip ; imaginary

y-Ae^r'+Be^z'

y - (A+ Bx)e^'

y - eo' (,,4cos fr + Bsin fr)

Particulrrr Integral of oy" + by' + cy = f (x) : Method of Variation of Parameters

Wronskian Parameter Solution

W- ln: Y:

V, Iz
ttt:-Jry&, uz:l#* Yp =uty*uzlz
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La

Periodic Function for Laplace transform : t{fg1\ = #t: r-" f(t)dt, s > 0.

Fourier Serie

fransforms

Etf@)=l; -f (t)"-" dt - f(s)

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

a
a,

s
H(t - a)

g-as

J

tn, n-lr213r.
nl

F f (t - a)H(t - a) e-as F(s)

e*
I

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

sin af
a

),s- +a- f (t)6(t - a) e-^ f (a)

cos a/
sw I,f tdse - u)du F(s).G(s)

sinh a/
a

)',s'-a' v(t) r(s)

cosh a/
s

-
s- -a-

i(t) sI(s) - y(0)

e* f(t') F(s - a\ t(t) s'r(s)-qy(O)-i(0)

t" f (t), rr :1, 2, 3, . (-l)' d" F(s)
dsn

ao: il:,r@)e
f(x):+.tl",cos ry*b,sin ry] where an =+l:,r@)cosffa'

=+J:,r@)sinffa'b,
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