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Q1

(a)

(b)

(c)

Identify the limit of the following exists by testing from both sides.

@) lim l
-0 x
(3 marks)
2l lim iz
x—=0 yx
(3 marks)
(i) lim —
#d J 4%
(3 marks)
Figure Q1(b) represents the function of f(x) = #—&— :
¥ =2%=13
(i)  Find the values of x where the discontinuity of the function occured.
(2 marks)

(i) Identify with evidence of how the values of x can be found if Figure Q1(b) 1S
not presented.
(4 marks)

Suppose that the amount of water in a holding tank at / minutes is given by
V(1) =21*—161+35. Is the volume of water in the tank

(i)  increasing or decreasing at f = 1 minute?

(4 marks)

(ii) increasing or decreasing at f = 5 minute?
(3 marks)

(iii) changing faster at 7 =1 or /= 5 minutes?
(1 mark)

(iv) ever not changing? If so, when?
(2 marks)

(\)
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Q2 (a)
(b)
(c)
Q3 (a)
(b)

Differentiate each of the followings.

O f(2) =sin(ze“")

(3 marks)
( 3
ii) hty = (zr J;?j
(3 marks)
i) () :tan(@ﬂn(sxa))
(3 marks)

A spot light is on the ground 20 feet away from a wall and a 6 feet tall person is
walking towards the wall at a rate of 2.5 feet/sec. Demonstrate how fast is the height
of the shadow changing when the person is 8 feet from the wall? Is the shadow
increasing or decreasing in height at this time?

(6 marks)

Ilustrate the intervals for the following function where the function is increasing and
decreasing and the intervals where the function is concave up and concave down.
Use this information to sketch the graph.

p(z)z 32° -52° +3
(10 marks)

Suppose that you want to construct a closed storage box with a square base and you
only have 10 m? area of cardboard material. By assuming all the material is going to
be used in the construction process, analyze the maximum volume that the box can
have.

(10 marks)
Integrate each of the followings.
(1) '[(4—33)(3/;+S)ds
(2 marks)
(i1) J- 3-5sin’ ¢ s
sin’ ¢
(2 marks)

(ii1) J(8I —1)36‘”:"0’1
(2 marks)
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()

(d)

Q4 (a)

(b)

(c)

Determine the function of f(x) with known constant value, given that
f'(x)=-9+4x>+7¢" +2sinx and f(0)=15.
(4 marks)

Solve the following definite integral using substitution rule.

[$5)

'é[—"—,w
~ lm
~ |t
=

(5 marks)

Demonstrate the area of the region bounded by y=2x*+10, y=4x+16, x=-2

and x =35 as shown in Figure Q4(a).
(6 marks)

Apply method of cylinder in finding the volume of the solid obtained by rotating
about the x axis and the region bounded by y = Yx, x=8 and x axis.
(9 marks)

0

. " : 1 i
Use Simpson’s % rule to approximate J. " dx with n=38.
+e’

=D,

(10 marks)

—  END OF QUESTIONS -

| S
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Indefinite Integrals

%
Jx”a’x =

n+1

n+l

n#-1

+C,

jl dx = In|x| +C
X

J

cosx dx =sinx+C
sinx dx =—cosx+C
sec’x dx =tanx +C
csc’x dx=—cotx+C

secxtanx dx =secx+C

gscxcoty dx =~egscx +U
Ie"'dx =e" +C

Jcosh x dx=sinhx+C
Jsinhx dx =coshx+C
Jsechz.\' dx =tanhx +C
_[cschzx dx =—cothx+C

Jsech xtanh x dx = —-sechx+C

Jcsch xcothx dx = —-cschx+C

TAYLOR AND MACLAURIN SERIES

Formulae
1 Integration of Inverse Functions

o
[ =4

I dx=tan” x+C

I1+x

J.lxlx/x—~_

dx=sin”" x+C, |x|<1

x=cos” x+C, |x|<1

14 x*

dx=cot? x+C

x=sec” x+C, |x|>1

_[ dx-csc x+C, |x|>1
l\\\/\ =

J dx =sinh™ x+C

\/x +1

J. d\—cosh x+C, |x[>1

-1
— dx=sech”
J'\x|\/1—x2

|x|+C, 0 <x <1

dx =csch™ |x|+C, x#0
J-|\|\/1+\

tanh™ x+C, |x|<1
.[ ax =
1—x" coth™ x+C, |x|>1

1= f@+ f@x-a+ L2 oy + LD oyt 4
f(x)=7£(0)+ f(0)x +: f”(O) v f3(|0)~\‘3+
6
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Formulae
Expression Trigonometry Hyperbolic
m x=ktan @ x =ksinh
£ = Ji x =ksecl x=kcosh @
e x=ksin@ x =k tanh 6

[ =tan x

IDENTITIES OF TRIGONOMETRY AND HYPERBOLIC

Trigonometric Functions

Hyperbolic Functions

3 o 2 X —~%
cos  x+sin" x=1 . e’ —e
sinhy =—
sin2x = 2sin xcos x 2
X ==X
e 2 e 2 g e +e
cos2x =cos” x—Sin~ x e —
2 £
=2cos” x—1 ) o
o cosh” x —sinh” x =1
=1-2sin" x

2 2
l+tan” x =sec” x

2 2
l+cot"x =csc™ x

iy 2tanx 5
tan iy = s =1+ 2sinh” x
l-tan” x
2 2
tan x + tan y 1 —tanh” x =sech"x
tanlxt y)=——— " .
lFtanxtan y coth™ x—1=csch'x
sin(x £ y) = sinxcos y sin y cos x 2 tanhx
_ _ tanh2x=—
cos(x* y) =cosxcosy Fsinxsiny 1 +tanh” x

2sin axcosbx = sin(a + b)x + sin(a — b)x
2sinaxsinbx = cos(a — b)x —cos(a + b)x

2cosaxcoshx = cos(a —b)x +cos(a+b)x

sinh2x =2sinhxcoshx
2 . 2
cosh2x =cosh™ x +sinh™ x

”
=2cosh™ x—1

tanhx = tanhy
tanh(x + y) =———
1+ tanhxtanhy

sinh(x £+ y) =sinhxcoshy * sinh y coshx

cosh(x + y) =coshxcoshy tsinhxsinhy
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Formulae

CURVATURE, ARC LENGTH AND SURFACE AREA OF REVOLUTION

d’y % 2
a,x_; L= 1+ [;{—‘j dx v, J 2
= L K § §= 2”[, g(y) 1+[d—[g(.v)]j dy
1 @ ) d 2 )1 'V
dx LzJ. - 1+(—xj dy
" dy

S= 24_;2 f(x)\/l +[%[ f(x)]J o

I ES PRy 7
K= [-_2 % -)2]3”3 L=I (éj +[Qj dt
vy di dt
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