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PART A: Answer only THREE (3) from FOUR (4) questions

Q1 (a)

(b)

Q2 (a)

(b)

Q3 ()

(b)

Show that the following equation is homogeneous and then find the general solution:

dv  3y%+x?

dx 2xy
(6 marks)
Solve the [ollowing initial value probletns:
@) ry-9x)+EE+)ZE=0; y(0)=3
() tZ+2y-2+3sint;  y(1) =2 g
(14 marks)

Using the method of undetetmined coeflicient, find the general solution to the differential
equation:
¥y' 19y 2cos3x=0

(9 marks)

Solve the following second order equation:

2x

" r —
v +2y "‘15_}/—5

(11 marks) ¥

Determine the Laplace Transform of the step function represented by the graph shown in
Figure Q3(a)

(10 marks)
Obtain the inverse Laplace transform for the following function:
s
(si—1) ' s¥(si-1)
(10 marks)
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Q4 (a) Determine the inverse Laplace transform of:

20
(s2+4)(s?+ 25+ 2)
(5 marks)
(b) Lxpress the following step function in terms of unit step function and then find the [ aplace
trans{orm
L0 sin 2t 0« < u
rt) — { 0, i<t
(6 marks)
(c) Solve the initial value problem for a damped mass spring system below:
y'+2y'+2y=rt); y(0)=1y'(0)=-5
oy (10sinZt, O<t<mn
(e} = [ 0, e
(9 marks)
PART B: Answer all questions
Qs A periodic function is defined as:
=1, —Tt<x<0
fz) =4 0, x =0

L, O<xan
fGx) =f(x 1 2m)

(a)  Sketch the graph of /(x) in the interval of - <x <, and using the appropriate test at
suitable points, determine whether the given function is even, odd, or neither.

(5 marks)
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(b) Prove that the corresponding Fourier series to this periodic function is given by:

4~ sin [(2n — 1)x] 3
EZ;_EFTE_” TrSEST

Apply suitable equations as given in the appended [ormula.

(10 matks)
(¢) By choosing an appropriate value [on x, show that.
LJUPR T . F
4 35 7
(5 marks)

Q6 (a) The heat flux through the faces at the ends of bar is found to be proportional to u,, = éu/én

al the ends. I the bar 1s perfectly msulated and the ends x = 0 and x = L aie at adiabatic

conditions,
w:{0.8) =0 uw,(Lt)=10

Prove that the solution of the heat transfer problem above (adiabatic conditions at both
ends) is given as:

nmx _(onm?
u(x,t) = 4, +ZAncosTe ( L )t

n=1

where A4, and 4, are arbitrary constants.
The heat equation is given as,

du zazu
ar ~ % axz

(15 marks)

W) IML =wuand ¢ =1 fo1 the solution of heal tansler problen in Q1(a), find the tempetature
in the bar with the initial temperature:

f(x) = k = constant

(5 matks)

- END OF QUESTIONS -

TERBUKA
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FORMULAS
First Order Differential Equations _
Type of ODEs General solution
[.inear ODLs [ e(x)dx U [ (e gyp . ]
=¢ eV x)dx | C
Yy =e@ ?
Exact ODEs: [
F(x,y) = x,y)dx
fx,y)dx + g(x,y)dy =0 . J',)ar' P
F ’ == e i d = C
(x, y) “ay g(x y)] y
Inexact ODEs:

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

a;'v’t . riN a(J':M (x, y)a!r}

Integrating fact(jr); o J. iM(x. 'V)dx—-[ T_IN( e
ix)= e'[ e wiiere fla = I_L{%VM— *%J

el O ipin e ﬁ[%%]

Characteristic Equation and General Solution for Second Order Differential Equations

Types of Roots General Solution
Real and Distinct Roots: m, and m, y=ce™ +c,e™
Real and Repeated Roots: m —m, =m y—ce™ +c,xe™
Complex Conjugate Roots: m=a +i13 y e“ (¢, cos fx+c,sin fix)

Method of Undetermined Coefficients

g(x) Yp
Polynomial: P (x)=a x" +...+ax+a, x (Ax" +..+ Ax+ 4,)
Exponential: ¢~ x'(4e™)
Sine or Cosine: cos fx o1 sin fix x' (Acos ffx+ Bsin fix)

Note: ris 0, 1,2 ... in such a way that there is no terms in ¥, (x) has the similar term as in the y,(x).

TERBUKA
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Method of Variation of Parameters
'The particular solution for y"+by'+ ¢y = g(x) (b and ¢ constauts) is given by y(x) - wy, +u,y, . where

_ .[ zg(r) ,
J-y,g(.xl
where
W J’l' }’z|
Yo ¥

Laplace Transform

L[ S@e "dt=F(s)
0
S(@) F(s)
a a
s
t".n=12,3 n!
n+l
e 1
S—a
sinat a
P ia
cosal 5
o +at
sinh at a
“2 o
coshat s
.5'2 -—UZ
e f(1) F(s a)
" f@n-12.% 1y d"F(s)
ds"
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Laplace Transform (continued)

H(—- ¢ ®
= 5
ft—a)H(t—a) e “F(s)
J(@)d(t—a) e“f(a)
y(0) Y(s)
() sY(s)—»(0)
¥(o) zY(s) sy(O) ')

Fourier Series
Fourier series expansion of periodic function with period 22

a, : j.f(x)d‘c
?r T

T j Firjeoan
n-—u'

b, =ljf(x)sinnxdx
E—E

f(x) —%aﬂ +Za mqnx+2b sinnx

n=l1

Half Range Series
2%
= [ f(x)dx
Ly

L
-i_[f(x)cosn;rxdx
b —fo'(x)sinﬂdx
"Ly £

o1
f(x) 2u0+2u cos———+Zb sm—

TERBUI_(_A_;JI
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'l'rigonoihetrlc Identities
. TANGENT IDENFFT]'_ES

sin@  escom
tand = m;éb : i sin f
: 1
mtﬂ—_gu?&ﬁ - .y
sind cotf— -
tan &

" EVEN/ODD IDENTITIES | = DOUBLE ANGLE IDENTITIES

sin{26) — 2sin # cosé

sin{ @) - sné@
cos{—6) = cos@
tan{—8) — —tané
ese( 6) = - cscl
i) =it fan(26) = -
cot{—6) = — cotf

| | SUM TO PRODUCT IDENTITIES

PRODUCT TO SUM IDENTITIES
1
sinasinf = -Z—Icos(a — B} —cos(e + 8]
1
cos @ cos 8 — chos{a — ) + cos(a + )]

sinacos B = -;—{sin(a + B) + sin(a — 8]

cosasinfl = %[sin(cx + f) = sin(a — 811

SUM/DIFTERENCES IDENTITIES
sin{ee | B) = sinecosf + cosagin f
coslu + ) = cosu cosf Fsinusing

tana +tanf
1Ftanetanff

tanle £ 8) =

| LAW OF SINES

| RECIPROCALIDENTITIES

cos(26) = cos*8 —sin* &
= 2cos8 —1
=1 Zsin®§

2tan@
—tan’ 8

,in@g_l_ sin® @ +ous*8 =1
esefl !

casl = L tan* 8+ 1 =sec* @
se6 0

tati @ cotd +1=csc?

T eotd

. (El) lh—cuse
sin =1

= |
2 ‘\l 2

(9 _ il-ﬁ-co:ﬂ
(e ?)7_I,J 2-——

(6‘]__“1 cosd
m\?-_“‘lieost?

s (39)

fing —sinf — 21:c:ts(ﬂd éﬁ)ﬂn(a;ﬁ)

sing+sinf= Zsin(

cosa +cosf = 2cos (@}Cos( '2‘,3)

cosa—Cosf = —2siﬂ(a:‘g)sin(a;ﬂ)

MOLLWEIDE'S FORMULA

. —

~ )

HALFANGLE IDENTITIES

PYTHAGOREAN IDENTIHIES | | PERIODIC IDLNITHES

sin{@ 1 2mn) — sin@
cos(@ | 2wn) = cos@
tan(6 + sn) = lan &

csc(@ + 2in) = csc @
sec(f + 2mn) = secd

cot{@ + mn) = cot@

| LAW OF COSINLS

a® — b3+ c*—2bccosa

bi=a‘+c*~Zaccosf

¢? = g* + b — 2aboos p

a—b _tan[%(cr——ﬁ)]
e¥b g [%(a: +ﬁ)]

b-c tan[%w—'r)]

b¥c a5+

a—c_mﬂ[‘%'(a"l’ﬂ
G+ wn[%(tt | }.')]

CORUNCHON IDUNTITIES

sin(Z-8) = cos8
osc(5-6) =sect
tan(%—e) =cotd
s (5 -8) = sing
sec( ) =exc0

cot(%—ﬂ) =tanf

, | TESRPbEL




