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Q1

Q2

Q3
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Find the derivatives of the following functions with respect to x:

ex

@ y= sinh 2x ’

(7 marks)
(i) vy = In(tanhx?) :

(6 marks)
(iii)) y=xsin"lx+ vV1i—-x%2 ;

(6 marks)
(iv) y=(1-x)coth™'+/x ;

(6 marks)
Evaluate the following integrals:
) [ cosh? (5x + 2)dx ;

(6 marks)
()  [e3** cosh2xdx j

(6 marks)

dx

(i) f |x|V4x2-5 ’

(6 marks)
(iv) fol sinh™! x dx :

.= (7 marks)
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Find the integration of the following func‘\ifis’:: S

xt+2
i dx
0 I x+2
(4 marks)
(ii) I sin 3x cos 4xdx using tabular method
(4 marks)
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Q4

(2)

(b)

(i)  [x’sin(x”)dx
(8 marks)
5x? +20x+6
iv ——dx
) I x> +2x% +x
(9 marks)
Evaluate each of the following integrals.
cos’ @
i do
® I sin* @
(6 marks)
()  [sin*@cos’ 6d0
(6 marks)
(iii) I ————— (hint: use trigonometric substitution)
Vax? +9
(6 marks)
@) Given that the voltage v(¢) across a 5 mH inductor is 1.5 cos (200¢), and the
current is zero at time ¢ = 0 s. Find the current i(f) passes through the
inductor, if i(t) = 2 [v(t)dt .
' e
§ A B 1 1R A (&3 marks)
8 & Y 1‘_» e/ B
i A BdxS A
g; o sa
(i1) Based on the integrator circuit in Figure Q4 (b)(i), draw the ideal output

voltage of the circuit for each of the following input voltage waveforms in

Figure Q4 (b)(ii) and Figure Q4 (b)(iii).
(4 marks)

-END OF QUESTIONS-
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Integrator circuit

out = f{in}dr
(% In Out

Oscilloscope display

Figure Q4 (b)(i)

Oscilloscope display Oscilloscope display

Figure Q4 (b)(ii) Figure Q4 (b)(iii)

Note: Please use Figure Q4 (b)(ii) and Figure 4 Q4 (b)(iii) to draw the output
waveforms
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Indefinite Integrals

n+l

Ix"dx— +C, n=#-1

n+1

j; dx =In|x|+C

Icosx dx=sinx+C

jsinx dx=—-cosx+C

J.seczx dx=tanx+C

Icsczx dx=—cotx+C
Isecxtanx dx =secx+C
Icscxcotx dx=-cscx+C
Ie‘dx:e‘ +C

Icoshx dx =sinhx+C
Isinhx dx=coshx+C
jscchzx dx=tanhx+C
Icschzx dx=—cothx+C
Isechxtanhx dx =—sechx+C
Icschxcothx dx=—-cschx+C

Formulae

Integration of Inverse Functions

1 X
[-——ar=sin|=|+C
va* —x? (a)
-1 X
o ;}fc

1 1
[—— dr=~tan" f)+c
a +Xx a a

dx =cos™

j 2_1 - e =L oot —{)+C
a’+x a a
I———l-——dx:lsec‘l(i)+C
| x|Vx* —a? a a
1

——csc +C
j|x|\/x -a? (a]
f“——f—z—z = sinh” ( )*C
J. dx = cosh™ +G
o (l)

- 1 X
1 a-leean|Zlic
lel ,aZ__xZ a a

1
*—csch —1+C
jl|x|\/a +x? a
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Formulae
TRIGONOMETRIC SUBSTITUTION

Expression Trigonometry Hyperbolic
Vx? +k? x=ktan6 x=ksinh @
\/;?tk—Z x=ksecl x=kcosh@d

k? —x? x=ksin@ x=ktanh @

TRIGONOMETRIC SUBSTITUTION

Trigonometric Functions Hyperbolic Functions
2 -2 X _ X%
= i e —e
cos“x+sin“ x =1 shnfiae
sin2x = 2sinxcosx
X —X
. e +e
cos 2x = cos’ x —sin® x coshx =

=2cos’x~1
=1-2sin’x
1+tan’ x =sec’ x
1+cot’ x =csc’ x
2tanx
1-tan®x
tanx ttan y
1¥tanxtany

sin(x + y) =sinxcos y +sin ycos x

tan2x =

tan(x £ y) =

cos(x+ y) =cosxcosyFsinxsiny

2sin ax cos bx = sin(a + b)x + sin(a — b)x
2sin axsin bx = cos(a — b)x —cos(a + b)x
2cosaxcosbx = cos(a—b)x + cos(a+ b)x

cosh? x —sinh? x=1

sinh2x =2sinhx coshx

cosh2x = cosh® x +sinh? x
=2cosh? x~1
=1+2sinh® x

1—tanh® x =sech®x

coth? x—1=csch®x

2tanhx
1+tanh® x

+
sl -+ 3= tanhx +tanhy
1+tanhxtanhy

sinh(x + y) =sinhx coshy + sinh y coshx
cosh(x + y) =coshxcoshy +sinhxsinh y

tanh2x =

sy
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