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" (Total: 80 marks)

INSTRUCTION: Answer only FOUR questions.

Please use the answer booklet provided.

Question 1

(a) Given f(x,v)=xy.In(x*> + xy) . Determine the second order partial
o*f

Oxoy

derivative

at the point (1,1).

(10 marks)

(b) A planned community with a sports complex at the center -_ié created from a square
tract of land measuring 6,000 feet on a side. Land values are modeled by the
formula ©  P(xty)=5—(0.0000002)(1.1x* +1.2y%) where P(x,y) is the price of
land ( in Ringgit Mélaysia /sq. ft) at the point (x,y), measured from the center of the

community. The closer land is to the sport complex, the more expensive a plot is.
Given the average price of land is given by :

| 3000 30310 :
P(x,y) dydx
36,000,000 ~3000 —3000

Determine the average price of the land in this community.

(10 marks)
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. Question 2

(a)

FKB 16103 ENGINEERING MATHEMATICS 2 .

The variation of resistance R ohm of a copper conductor with temperature, 0°C,is
given by
dR

—=aR
do

where o is the temperature coefficient of resistance of copper.

(i) If R=R, at 6 =0°C, solve the equation for R by usinqg method of

differential equation.

(6 marks)

(i) Taking a as 3.9x10™ per °C, find the resistance of a copper conductor at

20°C, correct to four significant digits, when its resistance at 80°C is 57.4Q.

(4 marks)

&

A body moves in a straight line so that its distance s meters from the origin after time
t seconds is given by :

d*s
= F a’s=0
dt
where a is a constant . By using method of differential equation, solve the
H ds
equation for s giventhat S =4k and ;’—t— =0 when ¢ = 2—”
a

(10 marks)

39}

— = — = = = = -
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" Question 3

R=0.16Q

AC Voltage
Source

Figure 1

Refer to Figure 1 above, consider the circuit with a resistor R ohms, an inductor L henrys

and a capacitor C farads in series with an AC voltage source of E__ =12V . By using

rms

Laplace transform method, find the charge Q as function of time t in an RCL circuit

measured in coulombs which satisfies
L d
L 2Q + R 0
. \ dt dt
if R=0.16Q2, L=0.02Henry, C=2Farads, E

1
=0 =K
CQ rms

=12 Volts with the initial condition

rms

O()=0and Q'(t)=0 at t=0 second (when the switch is closed). _
(20 marks)

FKB 16103 ENGINEERING MATHEMATICS 2 3
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Question 4

S

The periodic function f(¢) is defined as
24, - <t< =
2
—24, -] <t<0
2

\ f(= i
24, O<t<=—
2

—24, E<t<zr
2

(a) Sketch f(t) intherange — 377[ <t< —32£ .

(2 marks)

(b) Determine whether the function f(¢) is even function, odd function or neither odd nor

even function. State your reasoning.
(2 marks)

\

(c) Obtain the Fourier series of the function JAGE

(16 marks)

FKB 16103 ENGINEERING MATHEMATICS 2 | 4
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™ Question 5

(a) E The output voltage given by a single-phase, full wave bridge rectifier is shown in
Graph 1 below.

Vdc (9)
A
1004 .............
: 2 v v v v ) 2 9
-3 -2 -7 -0 T 2 3
Graph 1
v (0) —100sin 8, when —m <0 <0
i hat : c = 3
e & 100sin®, when 0<0 <n
(i) Determine the period of the function V. (6).
) (1 marks)
(ii) Determine'the Fourier coefficients of a, of V, (0).
(16 marks)
Given formula :
j(sin afsinb0) do = sn(a—b)0 _sine+5)0 +C, a#b
2(a-b) 2(a+b)
[(cosab cosb0) db = il —b)0  sin@+b)9d | a%h
2(a-b) 2(a+b)
_[(sin af cosh0) do = — o03a— )0 cosia-Hb) +C, a+bh
2(a —b) 2(a+b)
(i) Given that the Fourier series of ¥, (0) is given by
- Vo (0)= 200 400| cos26 . cos 40 | cos 60 L
14 T 3 15 35
Deduce a series for % when 6 =21 .
(3 marks)

! END OF QUESTION

FKB 16103 ENGINEERING MATHEMATICS 2 5
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Table of Differentiation

CONFIDENTIAL

i(tan f(x)): f'(x) sec’f(x)

i(csc f(x))=—f"(x) csc f(x) cot f(x)

dx

'—q—‘(sec f(x)) = f'(x) sec f(x) tan f(x)

dx

FKB 16103 ENGINEERING MATHEMATICS 2 .
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Table of Integration
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Logarlth

mic Functlon GENERALFORM

- Where : f() ax+b
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APPENDIX 3

&
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Trigonometric ldentities and Formulas

1
csch = ——
sin 6
secO =
cos6
cotO = ! :c?s()
tan® sin®
- sin 0
tan 0 =
cos 0

sin’0 +cos’0 = 1
1+ tan’0 = sec’0

1+ cot?0 = csc?0

sin(A +B) = sinAcosB + cosAsinB
cos(A + B) = cosAcosB — sinAsinB

tan(A N B) _ tanA + tanB

1-tanAtanB

HALF-ANGLE FORMULAS

sind -+ 1-cos0
2
1+ cosd
cos— ==
’ 2

0 1-coso B sin®

2 sind . 1+ cosf

PRODUCT-TO-SUM FORMULAS

~ singinac = %[sin(a +B)+sin(a - B)]
COSAOSAS = %[sin(a +B)-sin(a )]
cosuostc = %[cos(a +p)+cos(a—p)]

sinainas = %[cos(u = B)~ cos(a + [5)]

FKB 16103 ENGINEERING MATHEMATICS 2 .
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sin \(—(er)' i
cos(—0) = cos6
tan(~0) = —tand
csc(—8)= —csch

sec(—0)=sec
cot(~0) = —cot®

sin(A - B)
COS(A —B) = cosAcosB + sinAsinB

tanA — tanB

tan(A ~ B)= ————
1+ tanAtanB
- DOUBLE-ANGLE FORMULAS

sin20 = 2sin0sin®

c0s20 = cos’0 —sin’0

SUM-TO-PRODUCT FORMULAS

. . . o+ o—
sina + sinf} = 2sin P cos b

; . o+ 5  Oh—
sina —sinf} = 2cos—gsm P

o+ o—p
cosa + cosP = 2cos-—Ecos [

. a+p ., @—p
cosa — cosf} = —2sin % sm-uA{

sinAcosB — cosAsinB
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™ APPENDIX 4

coshx +sinh x =e*

coshx —sinh x =e™

CONFIDENTIAL

sinh (- x) = —sinh x

cosh (- x)= cosh x

1

cschx = —
‘ sinh x
1
sechx =
cosh x

sinh x
tenh X =——
cosh x
1 cosh x
coth % = =

tanhx sinh x

cosh?x —sinh’x =1
1 —tanh’x = sech’x
coth?x —¢sch?x =1

sinh 2x = 2 sinh x cosh x
cosh 2x = cosh?x + sinh’x
cosh 2x = 2sinh’x +1

cosh2x = 2poshzx -1
2 tanh x

tanh 2x = 5
1+ tanh“x

=sinh x coshy + coshx sinh y

)
sinh(x — y) = sinh x cosh y —coshxsinhy

= coshx coshy +sinh xsinh y

)
cosh(x = y) = cosh x coshy —sinh x sinh y

tanh x + tanh y

| + tanh x tanh y

FKB 16103 ENGINEERING MATHEMATICS 2
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TABLE OF LAPLACE TRANSORM
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f(t) F(s)
1 1
s
K K
S
eat 1
s—-a
sinat a
s? +a?
cosat S
5 +.5°
t il
SZ
t2 2!
‘ 3
tk k!
Sk+1
sinhat a
s? - 3g?
cosh at s
&% —g°
eattk k!
(S_a)k+1
e sinbt b
(s—a) +b?
e® cos bt s-a
(s—ay +b°
e sinh bt b
(s—a) —b?
e? cosh bt s-a
(s—a)’ - b?
tsin at 2as
(S2 + czz)2
f cos at st —a’
(s2 +az):Z

S



