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‘ INSTRUCTIONS TO CANDIDATES

1. Please read the instructions given in the question paper CAREFULLY.
2. This question paper is printed on both sides of the paper.
3. Please write your answers on the answer booklet provided.

4. Answer should be written in blue or black ink except for sketéhing, graphic and
illustration.

5. This questions paper consists of FIVE (5) questions. Answer FOUR (4) questions only.

6. Answer ALL questions in English.

THERE ARE 2 PAGES OF QUESTIONS AND 6 PAGES OF FORMULA, EXCLUDING THIS PAGE.
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INSTRUCTION: Answer FOUR (4) questions only.
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Question 1-

a) Determine the general solution of the given homogeneous differential equation

+ d
il A (10 marks)
y—x dx
b) The Laplace transform of f(¢) is given by F(s):Tzsi%, determine the
sTHs—
Laplace transform of —fg) Simplify your answer. (5 marks)
e
Question 2
2
a) Using variation of parameters method, solve fo -9y =¢e* — (12 marks)
b)> Given x"+2x'-3x =sin3¢, determine the following
‘i. Write down the auxiliary of equation (1 mark)
. ii. State the type of the roots of the auxiliary equation (1 mark)
iii. Write down the suggested trial solution of-the particular integral
‘ (1 mark)
Note: Do not solve the differential equation.
Question 3
a) Using Laplace transform, determine the particular solution of
2
Cfi X 3%))- +2y =¢” subjectto y(0)=1, '(0)=2 (10 marks)
t t

b) Show that the general solution of the separable variable differential equation

ey(l +x2)?—}——2x(1 +ey):0 is given by
X

y
i+ez =K , where K is a constant.
+x

(5 marks)
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Question 4
» . o s : - r<t<0
a) - Determine the general term of b, of periodic function f(¢)=
. - 3 0<t<nr
with period 27 . State the first two terms of b,
. (7 marks)
b) Determine the half range sine series representation for the function f(x)=2xin
therange x=0to x=r. (8 marks)
Question 5

) T
0 —7m<t<——
2

a) Given f(r)=< 4 —%<z<% with period 27, —

0 T ct<mon
2
i. Sketch f(¢) for two cycles (1 mark)
ii. State whether the function is even, odd or neither. (1 mark)
iii. Hence, determine the Fourier coefficients of 4, and a, (8marks)

~

Ss+2

m (5 marks)

b) Determine the inverse Laplace transform of

£y
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MATHEMATICS FORMULA

TRIGONOMETRIC IDENTITIES

EUNDAMENTAL IDENTITIES

cscl =—
sin @
secd = b
coséd
‘cotd = . :C?SH
tand sin@
—— sin &
cos@

sin’@+cos’6 =1
1+tan’ @ = sec’ 8
1+ cot’8 =csc’ 8

‘ADDITION FORMULAS

sin(A+ B) = sin Acos B +cos AsinB |
cos(A+ B) = cosAcos B —sin Asin B

tan A+ tan B

tan(A + B) =
: l—taﬁAtan.B

HALF-ANGLE FORMULAS

sin—ezi 1=cos@
2 ~2
cosgzi 1+czost9

8 1-cosé sin @
tan— = =
2 sind 1+ cosé

PRODUCT-TO-SUM FORMULAS

sinarcos f = %[sin(a+ B)+ si'nl(a— )
cosasin ff = —;—[sin(aw— B)-sin(a - B)]
cosacosf = %[cos(a+ B)+ cos(a— B)]

sinasin = %[cos(a— B)—cos(a+ p)]

FORMULAS FOR NEGATIVES
sin(-8) = —sin8
v cos(—8) = cosd
tan(- ) = —tan@

csc(-8) = —csch
sec(— 6) =secl
cot(-8) = —cotd

SUBTRACTION FORMULAS
sin(A — B) = sin Acos B —cos Asin B
cos(A - B) =cosAcosB +sin Asin B
tan A—tan B

tanfd—Bj= =
1+tanAtan B

DOUBLE-ANGLE FORMULAS

sin 26 = 2sin@cos @
c0s28 = cos’ @ —sin* @
.......... =1-2sin’8
.......... =2cos’6-1

2tané
tan29:—£7—
1-tan“ @

SUM-TO-PRODUCT FORMULAS

; . a+ a-—
sina+sin = ZSln————’B-cos—’B—

2

sina—sin ff = 2cosﬂsinﬂ-
2 2
+ —

cosa+cosfB = 2cosg—z—ﬁcosg—2—’5—
. a+f . a-—

cosa —cos f# =—2sin Z’Bsm 2’6
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MATHEMATICS FORMULA

. FOURIER SERIES
Fourier series for function with period 27

flx)= a, + Z(a,l cosnx+b, sin nx)
n=1 N

where

a, =— Jf(x)cosnxdx (n=1,2,3...)

L [f(x)sinnxdx  (n=123..)
7[ -

n
-

Half range Fourier series

a) Half range Fourier cosine series
f(x)=a0~+ Zan cosnx =

n=l1

a,= . If(x)cos nx dx (n= 1,2,3..5
/4

0

b) Half range Fourier sine series
Flz)= ibn sin nx

where

Y [f)sinnxdx  (1=123.)
s 0
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MATHEMATICS FORMULA

Fourie_r series for function with period /

flx)=a, k i(a;’ cos( 27IInx) +b, sin[ 2'7zlnxj]

where

Half range Fourier series for function with period !

a) Half range Fourier cosine series

f(x) =a;+ ian cos(ﬁiﬂ-x—)

n=1

where

a, =%6ff(x)dx

a,=

N‘[\)

;If (x)cos(”—l@] . (n= 1,2,3...-)

b) Half range Fourier sine series

7= 3 b,sin "2

where b, =

N![\)

;(f (X)sin(”%;)ldx (n=123.)
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TABLE OF LAPLACE TRANSFORMS
Cfo=L"{F&} | FO=LIO} | fo="{Fs)} F(s)=L{f®)}
1 %< -~ 1 e 1
s s—a
t", n=123.. n! t?,p>-1 n!
St‘z+l sn+l
Vi N tu—; 1.3.5-Qn-D7
\ 3 1
252 25
sin(at) - a - .~ cos(ar) s
s*+a’ s?+a®
t sin(at) 2as tcos(at) s — g2
(5,2 +.az)2 (sz - az)
sin(at) —at cos(at) 2a° sin(at) + at cos(at) 2as?
(s2+a2)2 (s2 -?212)2'
cos(at) — at sin(at) s(sz —g? )2 cos(at) + at sin(at) S’(SZ + 3a2)
(s2 +az)2 (s2+a2)2
sin(at + b)ﬂ s sin(b) + a cos(b) cos(at + b) scos(b) —asin(b)
s*+a’ s’ +a’
sinh(gt) a cosh(ar) §
- <2 — g2 st —qa?
e sin(bt) b e cos(bt) 5~
(s—a)’ +b* (s—a)* +b>
e” sinh(bt) b e” cosh(bt) s—a
(s—a)z—b2 (s—a) -b*
g = +1 flct) lF(s.)
, (s—a) & Lo
u,(t)=u(t-c) e 5(t-c) e
s
e f(1) . FG-a) 1" f ) (~DF2s)
P [[ Fuydu [ royav £5)
t ) s
J;f(t—r)g(f)df el S g= oj’e'“ f@adr
0
1_ e-SQ‘
@ sF(s)— f(0) F s’F(s)—s f(0)— f'(0)
L{f”W}=s"F)=s" O = "D f1(0) =5 £ " ©) = £ " (0)




MATHEMATICS FORMULA

R, DIFFERENTIATION

STANDARD FORM

GENERAL FORM

—C_i—(sin x)=cos x

S

4 (sin f(x))= £'(x)cos f(x)
dx

d .
e (cos‘x)— sin x

4 (cos f(x))=—f'(x)sin f(x)
dx

—d——(tan x): sec * x
dx

E‘L(tan F(x))= F'(x)see ® F(x)
X

—d—(c,sc x)= — Ccsc xcot x
dx

;l‘i—(csc F(2))= = f'(x)ese f(x)eot f(x)

d s ;
——(sec x)= sec x tan x
dx

;‘i—(sec F))= f(x)sec f(x)tan f(x)

—d——(cot x)= —csc X x
dx

gc—(cot Fx))==Fi(x) e ® £(x)

-

EXPONENTIAL FUNCTION

STANDARD FORM

GENERAL FORM

d_ef(x>:f'(x)ef(x)
dx

LOGARITHMIC FUNCTION

STANDARD FORM

GENERAL FORM

d .
—~1n X = —
dx X

d _ f(x)
& G)= 72
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MATHEMATICS FORMULA

o - INTEGRATION
\S}ANDAHDFORM GENERAL FORM
Where : f(x):ax+b
J‘cosxdx:sin'x+c J.cosf(x)dx: sinf(x)+c
f'(x)
Jsinxdx:—cosx+c J‘sinf(x)dx: —cosf(x)+c
« f'(x)
js§c2xdx=tanx+c Jseczf(x)dxz tanf(x)+c
f'(x)
J-secxt_anxdx:secx+c .fsecf(x)tanf(x)dxz secf(x)
— '
Jcscxcotxdx:—cscx+c J‘cscf(x)cotf(x)dx: -—cscf(x)
f(x)
' Jcsczxdxz-—coix+c Jcscz f(x)dx- —cotf(x)+c
f'(x)
EXPONENTIAL FUNCTION

GENERAL FORM
Where : f(x): ax+b

STANDARD FORM

jexdx=e" +c jef(x) g o/

f'(x)

+ 6

LOGARITHMIC FUNCTION

STANDARD FORM GENERAL FORM

Where : f(X)Zax+b

Ji dx = lnlxl V+“c
X

—l_x_lnlf(x)l .
Fa*=5m *
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