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PARTA

Ql (a)

(c)

(d)

(a)

(b)

BFC 14003 / BU/tvI 10203

Calculate the Fotrier series for f (x) - l, - x on -{,

Point out &e Fourier serie for f(r) : 12 on -L
function qfte*her in odd or ev€n function

Determine whefher fu seris is absolutdy convergen!
divergent:

i ex- 1)*
/-@
n=1

Indicate $€ ne Mdarrrin polyrnmials for:

f(x)=*

By rning imqgrdion of power seric, calcrrlate:

f (x)= -|rr (1 + zx)

(5 marks)

conditionally convergent or

(5 mrks)

(5 msks)

(smds)

Sr SL.
(10 mrts)

Sr SL dclmsi&thegl"en

(10 mrks)

Apply the alternting seies test to show Sat &e following series conv€rge:

ir"
k"tfr

(b)

Q2

2
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PARTB

Q3 (a)

(b)

(c)

Q4 (a)

(b)

Qs (a)

(b)

BFC 14003 / BWM 10203

Given y" - 2y' + 2y = e* (L * sinx). Produce the solution
differential equation by using the variation of parameters me,thod.

Identify whether ornot the following equations is homogeneous:

dy _ 3xy*yz
d.x Sxz

If homogeneous, find the solution of tre equdion.
(6 marls)

Calculate the solution of the differential ' ilv v-1'equation * = -r*, which satisfies an

initial condition y(-1) = 0 by using separable equation.
(7 marks)

Convert the following differential equation to alinear equation:

tdy 2y
;fr-F=, cos.r,r ) 0

Hencg find the solution of the original equation which satisfies the initiat condition
!=1andx=2.

(7 mrls)

The population rale of a bacteria cultrue grows is proportional to the number of
bacieria present. If the number of bacteria grew fiom 5@ to 2500 in 12 hours,
estimate the number of bacteria afrer 24 hours.

(10 marls)

The temperature inside a refrigerator is maintained at 4"C. An object d gO"C is
placed in the refrigerator to cool. After 110 seconds, its temperaturedrops to 45"C.
calculate the time will be taken for the temperature to drop to l5"C by using
Newton's Law of Cooling.

(10 marks)

lnfamraf d'Y 
- z4-----t.vr dx2 - tu+ ! = 6ex byusingthe method ofundetermined coefiicient.

(8 marks)

for the gryen

(12 marhs)
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FIGURE 06 shows a block with mass of 0.65 kg attached to a spring and the spring
stretches 0.43 m to bring the system equilibrium. The block is then pulled down an
additional 0.15 m from its equilibrium position and released with a downward velocity of
0.08 m/s.

(a) Identify the position of the bloch for f > 0.

(12 marls)

(b) If the support of the spring vibrate and produce an extemal force of F"* = cos &)t,
sketchthegraphfor ar:4 and t 2 0. Assumingi.o + aro and y(0) : /'(0) - 0.

(8 marls)

- END OF QUESTTONS-
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Li'*:stt-sfe:h*d

spring

trqluili,b.riunt
'tr 'H tI

FTGURE a6
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Fomrulae

Characteristic Equation and General Solution

Case
Roots of the Characteristic

Equation General Solution

I

2

3

mr and m2 ; real and distinct

mr=ffir-m;realandequal

m-a+ifr ;imaginary

y-Ae*t'+ Beo'2'

y - (A+ Bx\e^*

y - eo* (,4cos px + Bsin ft)

Particular Integral of a$' +by' + cy = f (x) : Method of Undetermined Coefficients

f (x) ;'o (r)

Pr(x) = ArJcn +... f Arx * Ao x' (B nx' +... -f Brx + 4 )

Cgo * x'(Peo')

Ccosfr or Csinfr x'(pcos px+qsinpr)

Particulrar rnteglal of a!' +by' + cy : f (x) : Method of Variation of Parametere

Fourier Series

Wronskian Parameter Solution

W_ !r
t

!t
!z

]

!z
Yp=iltlt+uzlz

Fourier series expansion of periodic
function with period 2L

f(x)=+ Go*io,cos ry*ib"sin ryzn=rLfrL
where

I yL
clo : 

TI _, f (*) dx

I rL ngd*
0n =;l _, f {*)cos:,

bn=itlrrl',)r*ffa*

Fourier half-range series expansion

-f (x) = *or* ian cos ry.ib,, sin ry-Zn=rLf;=,rJ

where
Z yLclo=;l , f@)dx

zrL ^,. ngd*
Qn : ;1, f G)cos 

j,

b, =11t, ttr)sin ff a'
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Laplace Transfoms

t {f (t)\ =.[; f (t)e-" dt - F(s)

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

a !
.S

H(t -a')
g-ss

s

tnrn-lr213,
nl

F "f 
(t - a)H(t - a) e-^ F(s)

eo'
I

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

sin af
a

-
so +ao

f {r)6(t - a} e-as f@)

cos af
sw I,.f(qso -u)du r(s).G(s)

sinh af
ow v(t) r(s)

cosh af
s

-
so -ao

iQ) sl(s) - y(0)

e"'f (t) F(s - a) ji(r) s'r1s)-sy(O)-i(0)

t" "f (t), n =1, 2, 3, (_l)n d" F(s)

dso

Periodic Frmction for Leplace tnnsform z t$1|Sl = # f e-" f(t)dt, s > 0.
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Trigourrnetric and Hy'perbolic ldentities

Trigonometric Hiperbolic

cos'x+sintx=l . , e* -e-xsmnJc- 
2

I + tan' x =sec2 x
, et+g-x

cosn.r -
2

cot'x+l - cosec2r cosh'x-sinh2x=l

sin 2x - 2srn.r cos x l-tanh'x=sechzr

cos 2x - cos2 .r * sin t x coth'x-l = cosech2x

cos2x-2cos2x-l sinh 2x - 2sinh xcoshx

cos 2x -l- zsin 2 x cosh 2x -coshz x +sinh2x

tan 2x = 21f.:
l-tan2 x

cosh 2x -2cosh? x -l

sin(x t /) - sin .r cos y + cos xsin y cosh 2x =l + 2sinh 2x

cos(x t y) - cos xcos yT sin xsin y tanh zx - ?t*hl
I + tanh2 x

tan(r ty) =
tan x * tany

I T tan xtan y sinh(t t y) =sinh x cosh y t cosh rsinh y

2sin xcos y -sin(r + y)+ sin(x - y) cosh(x t /) - cosh rcosh y Isinh rsinh y

2sin rsin y - -cos(r + y)+ cos(x - y) tanh(x t y) =
tanh r t tantry

I t tanh rtantry

2 cos rcos ! =cos(x + y)+ cos(x - /)
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Differentiation and Integration

Indefinite In

*kJ= o, frconstant Io*- b+c

*t"J= FNn-,

*trqql:+ ff-qxl *c

ftV"srJ =-sinx
f.,
lsinxdx=-cosx+C

J

*r*'l = cosx J*t rdx = sin x +C

*[ur,'l = sec'r
fr,
Jsec'xdx=tanr+C

*[*ttJ = -cosec'r Jcos.c'xf,sg--cot x+C

#r*xl = secrtanr Jtetxtan xdx=sec x+C

*f*sectJ = -cosecx cotr Jcotrcrcot x dx= -cosec x + C

#"-] =e* !t. iy--e* +C

*[cosh 
t] = sinh r Irffi x&= cosh r+C

*[s*rr 
rJ = coshr Jcosh xdx = sinh x+C

*tt*rl =swh2r Jsechzxdx=tanh x+C

;
T'fT* 

-lr.nrlr -I- _cosgch2x;Lvvur.^.J
6tx

Jtot.cht xdx=-cothx+C

*[sechtl = -sechxtanhx Jsech 
rtanh xdx = -soch x + C

*t*sech 
rJ = -cosech xcoth r J 

cosech x coth x & - -cos€ch x + C
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