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CONFIDENTIAL BDA 24303
PART A: ANSWER ONLY THREE (3) FROM FOUR (4) QUESTIONS

Q1 (a)

(b)

Q2 (a)

(b)

Q3 (a)

Solve the following initial value problem:
, dy 5
(x? + 2)a%+ (2xy +9x°) =0
v(0) =3
(9 marks)

Show that the following equation is homogeneous and then solve for the general solution:
dy
——3y2—tt=0
2yt 7 yo=g
(11 marks)

Find the particular solution for the following equation satistying the given initial conditions:

2" Ayt Gy =
y(0)=1,y(0) =1
(8 marks)

Solve the following equation using the method of Variation of Parameters:

y'+y —6y = 2e*
(12 marks)

For the function shown in Figure Q3(a), express in terms of unit step function and find the

Laplace transform.
(12 marks)

(b) Find the inverse of the following Laplace function:
e'—S
F(s) =
(s) (s2 4+ 1)(s2 +4)
(8 marks)
Q4 Solve the following initial value differential equation using Laplace transform:
2y" +8y' +6y =4 y(0)=1,y(0)=2

(20 marks)
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PART B: ANSWER ALL QUESTIONS

Qs

Q6

Let f(x) be a function of period 27 such that:

T—X, OD<y<m
f(x)—{ 0, n<x<2r

(a) Sketch the graph of f(x) in the interval =27 < x < 21
(2 marks)

(b)  Prove that the Fourier series for f(x) in the interval 0 < x < 277 is:

T 2 1 2 , - .
flx) = Z-—E[cosx +ac053x il e A ] + [smx-i——stx +§sm3x+ ]

25 2
(12 marks)
(c) By giving an appropriate value x, demonstrate that
e < 1 1 % 1
8 9 25 49
(6 marks)

A 3 cm length silver bar with constant cross section area of 1 cm?, density of 10 g/em?, thermal
conductivity of 3 cal/em.sec.”C and specific heat of 0.15 cal.g.°C, is perfectly insulated laterally
with ends kept at temperature 0 °C and initial uniform temperature f(x) =25 °C. The heat equation
is:

d°u 1 du
dxix 2 gt
where u is temperature and 7 is time.
(a) Show that ¢? =
(2 marks)
(b) By using the method of separation of variable, and applying the boundary condition, prove

that:

nmwx _2n*n’t

wlx) = Z bnsinTe 9
n=1

where b, is an arbitrary constant.
(12 marks)

(¢) By applying the initial condition. {ind the value of b,
(6 marks)

- END OF QUESTIONS -
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First Order Differential Equations
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FORMUILAS

Type of ODEsg

General solution

Linear ODEs:
y' '+ P(x)y = Q(x)

Y g FUEINE U e/ P@axQ(x)dx + C}

Exact ODEs:
flx,y)dx + g(x,y)dy =0

Fx,y) = f fFlx,y)dx

Fan - [ {5 -gm)ay=c

Inexact ODEs:
M(x,y)dx + N(x,y)dy =0

oM s oN

dy Odx
! I Integrating factor;
| g ~ i
R PPN A L f,”):_l_.‘ M _oN
| | N\ v oy )
\' ' o PR
| [(_\~) = gI-E(,‘ )f{t where gly)= .-l_‘ .#.V_‘,'_':"_!
| M\ ox Gy :

[ é’(Jz’M(x, yii)

JEM(.V. y)dx— I N (x,3")
"

p=C

' Characteristic Equation and General Solution for Second Order Differential Equations

Types of Roots

General Solution

Rea!l and Distinct Roots: m, and n1,
| 2

yr=ce™ v

Real and Repeated Roots: m =m, =m

y=ce™ +e;xe™

Complex Conjugate Roots: m=a +if3

y=e""(c, cos fx +c, sin fx)

Method of Undetermined Coefficients

g(x)

¥ !p

Polynomial: P (x)=a x"+. . +ax+a,

| AL 4 A8+ A,)

Exponential: ¢*

x'(Ae™)

Sine or Cosine: cos fFx or sin fv

; x"(Acos Sx+ Bsin fx)

Note: ris 0, 1.2 ..

1 such a way that no terms in ¥ ix) is similar to those in y_(Xx).
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i
Method of Variation of Parameters
The particular solution for y" + by’ + cy = g(x) with » and ¢ as constants is:
Vo (X) = uyy;, +uy,
where,
w=— 28804 & u,= [0l
where,
e
Yo Yo
Laplace Transform
L)} = [ f(e™dr = F(s)
(4} :
f(1) F(s) '
14 1 E
I §
= 1.2.5 Al
Sn*l
P |
s—a
sinat a
s2 +a
COs ut 5
5% +a?
sinh ar a
& —a
cosh ar K
N
e f(1) | F(s—a)
" f{)n=123.... ! 1y d"F(s)
' ds"
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Fourier Series

Fourier series expansion of periodic function with | Half Range Series

period 27
1
y =— J f(x)dx
K -
I "
o =— f 1(x)cosnxdx
T

| &= 4 _[ f(x)sin nxdx
]r—-'r

&
a, = % lj 1 (x)dx

HITX

dx

2[.
1 =—| f(x)cos
LIJ()

G4 nTx
h == x)sin —dx
4 L(I‘f(r) 7
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1 ] e NTX . ‘fmx
X)=—ag,+ » a cos——— Y b sin——
/t ) 2 (1] ”Z]: n L ;‘?n 1 L
] o oL
f(x)=—a,+ D a,cosnx+» b, sinnx
g n=\ nl
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Laplace Transform (continued) f
| H-a) = |
| s
f(t—a)H(t—a) i W
S()o(t—a) e f(a)
»(1) ¥(s)
) SY(5)=3(0)
) $7Y(s)—s1(0)— 3 (0)
Partial Fraction Expansion
Factorin Term in partial
denominatar fraction decomposition .
A |
ar + b \
ar + b
L |
; + SR W, T E
(ax +U) ar+b (g . p)° (az + b)F \
1
# Az + B
ar +br+e _—
ax + bz + ¢
Az+ B Agr + Ba Apr + By
\ a i 1 1 2 : k & #
b st = o ey e ey, e L BUE.
| (= TTE ax+bete (az® + bx + ¢)” (ax? + bz + )"
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Trigonometric Identities

TANGENT IDENTITIES RECIPROCAL IDENTITIES PYTHAGOREAN IDENTITIES  PERIODIC IDENTITIES
sing i e sigs o I sin® 8 +cos?f = 1 smlé + 2mn) = siné
{ar“?:m tJCFMS:nF rnt‘_cscé
1 L Sl Py 2 { p
_— sec = — taEE =— tan- 6+ 1 =sec- 8 cos' 8 + 2rn) = cosé
cotf =——= 1 1 x 5 5
me o B bR — cot-8+ 1 =csc@ tan{d + wn) =tané
© o mné ’ cote
cscl@ + 2mn) = csch
EVEN/ODD IDENTITIES ~ DOUBLE ANGLE IDENTITIES HALF ANGLE IDENTITIES
sin{—8) = —siné sint28) = 2sin 6 cosé 8 — secid + 2mn) = secd
s\ = 1= I ‘
cosl—6) = cos6 cos{26) = cos®f —sin® @ - VT colld +an) = cot§
tan(—g) = —tanéd =2cos"F—1 78 i b hded LAW OF COSINES
E5 )= T Bl S B
csctl—8) = —csch =1—2sin° § = N = G== b+ ¢ —2bccosa
secl—6) = secé 2rané ;8 1—cosé b== 6+ ¢% — Zaccos b
s it e 7 w3153 H i ot
~tan- <2 1+cos 2= gt + pi—2aicasy
coti —8} = — cotd ¥ € B abeasy
PRODUCT TO SUM IDENTITIES SUM TO PRODUCT IDENTITIES LAW OF TANGENTS
sinasing ==[cosle — £} — cosin + 5] sine+ sin 8= Jsin - :‘..,os:jﬁ_":: ;:ugx_tar.[%m—f}f_
; R ta::[-.;-{f.-f_’:'
. =, 1 4] \ T« el 5 Y = -
cosacosd =3 [cos . ~ 81~ cosia ~ 5] sine — sinb = 2cos | —— s | s .
- - b= tar‘.'k-}‘.':—r.
i o i —= "' g -
su:c.cox",‘zi[su. & =81~ smila - 8] cosu +cas§ = Zcos| _-.}ccs{n‘-} P La:%ljlu"l
= - 1 -
1 =Tl = = tan|5(a — v}
cosasinfi = =[sinle ~ 81 — sin{a - 8)] cosa—cacf = =2sin |- B}-n‘ﬂ 5) E S [-'- 2
& 2 ‘ 2 =

SUM/DIFFERENCES IDENTITIES
sinle + f) =sinacosfi + casasinff
cosla £ ) = cosacosf Fsinasing

tang ttan

tanfla + f) = —————
g, l+tanatanf

LAW OF SINES

sing

sing simy

0 b

MOLLWEIDE'S FORMULA

a4b cns[%t_a —ﬁ)]
€ g (-é—))
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tanl%—(n iy
COFUNCTION IDENTITIES
» I" \
51n(7—9_i = cos f
s
cse ( 3~ 8)=sech

S
tan( 5—8) =cotf

o a

cos{ =—@) = siné
"'- 1

sec! - — 0 =csch
T

cot! -6 ) =tanf
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