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TIME: 3 HOURS

MARKS: 100
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. Questions may be answered in any order, but subsections of questions must be kept
together.
5. Show all the intermediate steps.
6. All the formulae used must be written down.
7. Graphs must be large, neat and clear and may be done in pencil.
8. Use only a black or blue pen.
9. Write neatly and legibly.
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QUESTION 1
1 Given: Z=a>*%
Determine: @
1.1.1 o
OX
1.1.2 0z
0yox
12 Given: The parametric equations x = ﬁ and y=1+2t
+

Calculate, in terms of t:

121 dy
dx
1.2.2 d?y

QUESTION 2

Determine I ydx:

2.1

2.2

2.3

2.4

2.5

y =sin® 2x(1-sin’ 2x)
y = tan® 3xsec* 3x
y= (x+1)2 In(x+1)2

y= 1
g—3x—x2
4

y =sin® 2x —cos’ 2x
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QUESTION 3

Use partial fractions to calculate the following integrals:

31 J- 3x* —6x-1 y
(x2 +1)(x+1)(x—1)

x* —10x—15 @

3.2 dx
-[ x* -9

QUESTION 4

4.1 Determine the general solution of:
dy

— + YSEC X = XCOS X
dx

4.2 Calculate the particular solution of: @

2
9Y 6 L 12y—0 if y=2 whenx=0 and %:6+4\/§ when x =0
X

dx*  dx

QUESTION 5
5.1 5.11
5.1.2
5.1.3
5.2 5.2.1
5.2.2
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Calculate the points of intersection of the curve y=5x-x°
and the line y=5-—x.

Make a neat sketch of the graphs and clearly indicate the area bounded by
the graphs. Show the representative strip/element that you will use to
calculate the area and the volume when this area rotates about the y-axis.

Calculate the bounded area described in QUESTION 5.1.1.

Calculate the volume generated when the bounded area, described in
QUESTION 5.1.1, rotates about the y -axis.

Make a neat sketch to show the area bounded by the curve
y =Inx, the xand yaxes and the liney =2. Show the representative strip/

element that you will use to calculate the area. @

Calculate the area described in QUESTION 5.2.1. Calculate the area
moment about the x-axis of the area described in QUESTION 5.2.1 as
well as the y-coordinate of the centroid.

(6)

(6)
[12]

(6)

(6)
[12]
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5.3 531 Draw the graph of y=tanx for 0<x<Z.
gaph of =@

Show the area bounded by the graph, the x-axis and the line x = i

Use a representative strip PERPENDICULAR to the x-axis.

5.3.2 Calculate the moment of inertia about the x-axis when the area described
in QUESTION 5.3.1 rotates about the x-axis.

5.4 54.1 Determine the x-intercept and the y-intercept of the graph of y = g X2 4.

Make a neat sketch of the graph of y = g x* —4 for -3<x<3.

@ Show the area in the fourth quadrant bounded by the graph, the
y-axis and the line y = -2. Use a representative strip PERPENDICULAR
to the y-axis.

54.2 Calculate the second moment of area about the x-axis of the area
described in QUESTION 5.4.1.

QUESTION 6
22
6.1 Calculate the length of the curve given by y = [3— ij from x=0to x=2.
6.2 The part of the curve x:alr2 —y® between the parallel linesy=aand y=a+h is

rotated about the y-axis. @

Calculate the surface area generated.

TOTAL:
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MATHEMATICS N6

FORMULA SHEET

Any applicable formula may also be used.
Trigonometry

sinx + cos?x = 1

1 + tan® x = sec? x

1 + cot® x = cosec’ X

sin 2A =2sin A cos A

cos 2A = cos’A - sin’A

tan2A=%

1-tan“A

sin® A = Y% - ¥ cos 2A
cos® A = % + ¥ cos 2A

sin (A £B) =sin A cos B £sin B cos A

cos(A+B)=cosAcosB ¥ sinAsinB

tan A+ tanB
1¥ tan AtanB

tan (A+B) =
sin A cos B=%[sin (A +B) +sin (A -B)]
cos Asin B =% [sin (A +B) - sin (A - B)]
cos A cos B =% [cos (A + B) + cos (A - B)]

sin A sin B =% [cos (A - B) - cos (A + B)]

sinx . 1
tanx = ——;sinx = 1 COSX = ——
COS X COoSec X sec X
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f(x) a f (X) [ f(x)dx
dx
n+1
X" nx" X _+Cc (n#-1)
n+1
n d n n
ax a—x a [ x" dx
dx
ax+b
ea><+b eax+b.i (aX + b) de— +C
dx @ (ax +b)
dx
dx + e
a®re a®e na 4 (dx + €) 3 +C
dx Ina.— (dx +e)
dx
In(ax) 1 . a ax Xlnax-x+C
ax dx
e ef( d f (X) -
a'™ a'™ na— f(x) -
In f(x) 1 94w :
f(x) dx
. Ccos ax
sin ax a cos ax - +C
a
. sin ax
COS ax -a sin ax +C
a
2 1
tan ax a sec” ax = In[sec (ax)]+ C
a
2 1 .
cot ax -a cosec” ax = In[sin (ax)]+ C
a
sec ax a sec ax tan ax 1 In [sec ax + tanax] + C
a
cosec ax -a Cosec ax cot ax
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f (x) % f (X) [ f(x)dx
sin f (x) cosf(x). f'(x)
cos f (x) -sinf(x). f'(x)
tan f (x) sec? f (x). f'(x)
cot f (x) -cosec’f (x) . f'(x)
sec f (x) secf(x)tanf (x). f'(x)
cosec f (x) -cosec f (x) cot f (x) . f'(x)
. f' (x)
sin = f (x)
NG
: - (x)
cos™ f (X)
NG
1 f'(x)
tan = f (x) T (x)]2 1
cot™ f (x) LZX)
[f(x)]+1
- f'(x)
sect f (X)
JON G
- -f' (x)
cosec* f (x)
FOO (012 -1
sin(ax) X sin(2ax) e
2 4a
cos?(ax) L sin(2ax) LC
2 4a
tan(ax) é tan (ax) — x + C
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f (x) % f (X) [ f(x)dx

cot? (ax) - Lot (ax)—x+C
a

J00 g (x) dx = f(x) g(x) - [f" (x) g(x) dx

n+1
FIfeol £100 dX=%+C (n#-1)

yf'(x) dx=1In f(x)+C

f(x)
o == sin? bx +C
a2 _p2yx2 b a
x___1 tan™t b C
2 1 p%x% ab a

i?xzibzdx:g 2+ ir?z [x+w/x +b2]+C
f\/ﬁ In[bx+1/b2x2+a]+C

Applications of integration

AREAS
Ac= [yaxi A= Ty - ya)dx
A= fxyia = P -x)d
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VOLUMES
V=7 jyzdx Vy =7 j(yf - yg)dx 'V, =27 atsxxydy

Vy=x j‘xzdy;vy =7 j(xf —xf)dy;vy =2r jxydx

AREA MOMENTS

Ay _y =rdA An_y =rdA

CENTROID

SECOND MOMENT OF AREA

Iy = erdA Dy = erdA

VOLUME MOMENTS

Vi_x = jrdv y o Vimoy = jrdv

CENTRE OF GRAVITY

3 Vm—y jrdv Vo jl’dv
X = = ; y: =
\ \ \ Vv

MOMENTS OF INERTIA
Mass = Density x volume
M= pV

DEFINITION: I =m r?
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GENERAL

| = a\lrzdm:p jrzdv

CIRCULAR LAMINA

1
=-mr?

I22

I:1 jrzdmzlp aTrzdv

2 2

1 1
IX:Epz jy“dx IV:E'DE jx“dy
CENTRE OF FLUID PRESSURE
i‘Arsz

j rdA

fo __ A B C Z
(ax+b)" ax+b (ax+b)> (ax+b)® T (ax+bh)"

<II

f(x) A B C D

E F

(@ +b)° (cx+d)®  ax+b  (ax+b)?  (ax+by  (x+d)

f () __M+F B C

5 - = + 5+t
(ax® + bx + c)(dx + e) ax“+bx+c dx+e (dx+e)

/ 2
A = SZ;zy 1+(%} dx

dx 2
A = jZﬁy lJ{d_yj dy
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2
=Ib 271X 1+(d—y] dx
a dx
2
I 27X |1+ (d j dy
dy

_qu2 dx )" (dy)’
] (3]

- J () o
- (&) (2

dy

+Py Q ye —j‘QePdde

y = Ae" + Be?* 1, #r,
y=e"(A+Bx) r,=r,
y =e®[Acosbx + Bsinbx] r=az+ib

d’y d (dy) do

a2 do ldx ) dx
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