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INSTRUCTIONS AND INFORMATION

1. Answer all the questions.

2. Read all the questions carefully.

3. Number the answers according to the numbering system used in this question paper.
4. Start each section on a new page.

5. Use only black or blue pen.

6. Write neatly and legibly.
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QUESTION 1

L1 Given: z:ln(x/;+\/;)

Prove that \/; = \/_ & \/_+ \/_ )

1.2 The radius (r) of a right circular cylinder increases from 4 cm to 4,1 cm and its height
(h) increases from 20 cm to 20,5 cm.

Calculate its approximate change in volume.

V=nr'h (3)
6]

QUESTION 2

Determine j ydx if:

2.1 3 1
(x + 3)2 —-8x (4)
2.2 y=In2xInx 4)
23 _1+tan® x
tan’ x (2)
2.4 y =sin’ x +cos’ x )
~3tan"' X
2.5 Y 3 (3)
[18]
QUESTION 3
Use partial fractions to calculate the following integrals:
3.1 -
j X+ % dx
6x" +x—1 (5)
3.2 f 2% +6x —12 .
x(x+3)(x* +3x+4) (7)
[12]
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QUESTION 4
4.1 . . . dx
Determine the particular solution of — -3y =2x at (1;0)
dy (5)
4.2 Determine the particular solution of
2
d—{— d—y+9y:18€*3x when y=1; x=0 andﬂ:2 ;x=0
dx dx dx (7)
[12]
QUESTION 5
5.1 5.1.1 Sketch the graphs of y =2Inx and y =2x . Show the area bounded by the
graphs, the x-axis and the line y = 2. Show the representative strip that
you will use to calculate the area. (2)
5.1.2 Calculate the area described in QUESTION 5.1.1 4)
5.1.3 Calculate the area moment about the y-axis as well as the x-co-ordinate of
the centroid of the area described in QUESTION 5.1.1 (6)
52 5.2.1
Sketch the graph of y=tanx for 0<x S%. The area enclosed by the
graph, the x-axis and the line x :% rotates about the x-axis. Show the
area and the representative strip that you will use to calculate the volume. (2)
522 Calculate the volume generated when the area described in
QUESTION 5.2.1 rotates about the x-axis. 3)
523 Calculate the moment of inertia about the x-axis of the solid obtained
when the area in QUESTION 5.2.1 rotates about the x-axis. (%)
5.3 53.1 Sketch the graph of y=e*.
Show the area bounded by the graph, the x-axis, the y-axis and the
line x =2 . Show the representative strip that you will use to calculate the
area and the second moment of area. (2)
532 Calculate the area described in QUESTION 5.3.1 3)
533 Calculate the second moment of area about the y-axis of the area
described in QUESTION 5.3.1 (5)
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5.4 54.1 A triangular plate of sides 5 m, 5 m and 6 m is placed vertically in a canal
which is 5 m deep. The longest side of the plate is horizontal and is 1 m
below the water level.

Sketch the plate and show the representative strip that you will use to
calculate the area moment of the plate about the water level.

Calculate the relation between the variables x and y.
542 Calculate the second moment of area of the plate about the water level as

well as the depth of the centre of pressure on the plate if the area moment
is given as numerically equal to 28 m3.

QUESTION 6
6.1 Determine the length of the curve y =9—x* from x=0t0 x=3
6.2 Calculate the surface area generated when the curve x =3’ for 0<y<1 is rotated

about the y-axis.

TOTAL:
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FORMULA SHEET

Any other applicable formula may also be used.
TRIGONOMETRY

sin® x + cos® x = 1

1 + tan? x = sec? x

1 + cot? x = cosec? x

sin 24 =2 sin A4 cos A

cos 24 = cos’4 — sin’4

tan 24 = Zdan A4

1 - tan’ 4

sin® A =" - Y5 cos 24

cos’> A ="+ Y5 cos 24

sin (A = B) =sin A cos B + sin B cos 4

cos(A+B)=cosAcosB F sinA4sinB

tan 4 + tan B
1 ¥ tan Atan B

tan (4 £ B) =
sin 4 cos B="4[sin (4 + B) +sin (4 - B)]
cos A sin B="[sin (4 + B) - sin (4 - B)]
cos 4 cos B="4[cos (4 + B)+ cos (4 - B)]

sin 4 sin B =2 [cos (4 - B) - cos (4 + B)]

sinx .
tan x = ;sinx = ;COSX =
COS X cosec x secx
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d
Ax) — /(%) | fixydx
dx
xn+l
x" nx" ! +C  (n#-1)
n+1
d
ax" a—x" a [ x"dx
dx
ax + b
et e"“b.i (ax + b) de— +C
dx = (ax +b)
dx
dx + e
a®™*e a®re, lna.i (dx +e) Z, +C
dx Ina.— (dx + e)
dx
1 d
In(ax) —.—ax xlnax-x+C
ax dx
o/ RICLA ]
X
a’® /@ Ina.— f(x) -
1 d
In f(x — . — f(x -
Sx) 0 S/ (x)
sin ax a cos ax _ cosax C
a
. sin ax
cos ax -a sin ax +C
a
2 1
tan ax a sec” ax — In [sec (ax)]+ C
a
) 1 )
cot ax -a cosec” ax — In[sin (ax)] + C
a
1
sec ax a sec ax tan ax — In[sec ax + tanax] + C
a
cosec ax -a cosec ax cot ax
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@ e J /o) d
x
sin f'(x) cos f(x). f'(x)
cos f(x) -sinf(x) . f'(x)
tan f(x) sec’ f(x). f'(x)
cot '(x) -cosec’f (x) . f'(x)
sec f(x) sec f(x) tan f(x) . f'(x)
cosec f(x) -cosec f(x) cot f(x) . f'(x)
- S'(x)
sin”! £ (x)
V= [1(x))
cos’! £ (x) S (x)
V= 17(x))
] S'(x)
tan™ f (x) —
o LGP +1
cot™ £(x) A 7 (Zx)
[f(x)]" +1
sec! £ (x) ST )

cosec™ f(x)

sin?(ax)

cos’(ax)

tan®(ax)
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f'(x)
FOONLf(x)]? 1

x  sin(2ax) N

2 4a

C

x  sin(2ax)
S ——
2 4a

C

1
—tan(ax)—x+C
a
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d
J () A

[ f(x)dx

cot? (ax) -

[fx) g (x) dx = fix) gx) - [ (x) g(x) dx

n+1
[Tf@F f1(x)dx= % +C  (n#-1)

| L) e —in f)+ €

S(x)
J. dx :isml—+C
az b2x2 b a
J. 3 dx2 2——ta '1—+C
a +b"x a a

dx 1 a + bx
j —— In +C
a — b 2ab a— bx
2
J.w/xzibz dx = w/xzibzib?ln[x+w/x2ib2]+C
b)c+\/bzx2 + q?

X
2

—1In +C

1
b

J' dx B
N bx? + a?
APPLICATIONS OF INTEGRATION

AREAS
b b
A, :I aydx;Ax :J. a(yl —yz)dx

A= dyid, = (v -x,)dy
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VOLUMES
vV, = JZ'J abyzdx V. =7zI :(yf — yf)dx V. =272'I :xydy

v, :7[_[ szdy v, :ﬁJ' j(xf —xzz)dy;Vy :271.[ jxydx

AREA MOMENTS

A, =rdA Ay, =rdA

CENTROID

_)? = = ; V= =

A A 7 A A
SECOND MOMENT OF AREA
1=['Par . 1,=] rda
VYOLUME MOMENTS

b . b
Vm,x=ja dV 5 Wy =[ rdv
CENTRE OF GRAVITY
V) J. bl"dV Vv J. h}’dV
f = mzy = a ; )_/ = mox = a
V 14 14 14

MOMENTS OF INERTIA
Mass = density % volume
M=pV

DEFINITION: I = m »?
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GENERAL: I=| 'rdm=p[ "rav

CIRCULAR LAMINA
I, = 1 mr?
2

1,1 b,
I_EI o dm—ap-[ R4 dv

1 by, 1 by
IX_E'D”.[ Y dx Iy—EpﬂJ. X dy
CENTRE OF FLUID PRESSURE

I :rsz

<l

I abrdA

Jo) __ 4 B . C | Z
(ax +b)" ax+b (ax+b)’> (ax+b)  (ax+b)"

Jo ~_ 4 B C D E _ F
(ax+b)’ (ex+d)  ax+b (ax+b)? (ax+b)’ (cx+d) (cx+d)*  (ex+d)

f(x) | Ax+F B C Z
5 o= 3 + + 2 + ...+ N
(ax” + bx + c)(dx + e) ax“+bx+c dx+e (dx+e) (dx +e)

4= D) 1+(ﬂ]2 dx
=] 2w "
d 2
c X
A= 20 1+] %] 4
<[ 20 [dyj y
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2
b dy
Ay_ja 2 1+(5j dx

2 2
S= JmZ ﬁj + d_yj du
ul du du
d—y—i-Py:Q jyeIde =J‘ erde dx
dx
y=Ae'" + Be'? £,

y=€e"(A4+Bx) n=r

y=e"[Acosbhx + Bsinbx] r=azib

& do

dx

d’y d (dyj do
dx
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