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INSTRUCTIONS AND INFORMATION

1.

2.

Answer ALL the questions.
Read ALL the questions carefully.

Number the answers correctly according to the numbering system used in this
question paper. .

Questions may be answered in any order, but subsections of questions MUST be kept
together.

Show ALL the intermediate steps.

ALL the formulae used must be written out clearly.
Questions mus‘; be answered in BLUE or BLACK ink. |
Marks are indicated as percentages.

Write neatly and legibly.
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QUESTION 1
1.1 Determine the value of:

o'V

if V=1og,(2y—-3x
oxdy ) g.(2y —3x)
d’y . :

1.2 Calculate —- if y =cos2¢ and x =4sin¢
QUESTION 2

Determine j y dx ift

21 =tan3 .Ji
4 2
2.2 1
y:———
1-x—x?
2.3 y=cos’ 3x.sin’ 3x
2.4 y=xt.e™
2.5 y =tan™' 6x
QUESTION 3

Use partial fractions to calculate the following integrals:

3.1 J' x> +1
x*(x-1)°
32 jx3 ~4x? +2x -1
x*(3x* -1)
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QUESTION 4
4.1 Find the particular solution of:
. dy . T
sinx —-—ycosx =2 if y =3 when x= —
d d 4 ©)
42 Find the general solution of:
2
a4y _ s Ty =e*
eI ©)
[12]
QUESTION 5
5.1 .y
: 5.1.1 Sketch the graph of Y + e = 1 and show the representative
strip/element that you will use to calculate the volume generated when the
area bounded by the graph and the x-axis which lies above the x-axis,
rotates about the y -axis. @)
5.1.2 Calculate  the magnitude of the volume  described in |
QUESTION 5.1.1 3)
5.1.3 Calculate the distance of the centre of gravity from the x -axis of the solid
generated when the area in QUESTION 5.1.1 is rotated about the y -axis. 4)
52 5.2.1 Sketch the graphs of y=4x+3,2y+4x-6=0and x = 1,5 and show
the area bounded (enclosed) by the graphs. Show the representative
strip/element that you will use to calculate the area bounded by the
graphs. _ (3)
522 Calculate, by means of integration, the area described in
QUESTION 5.2.1. ?3)
5.2.3 Calculate the area moment about the x-axis and also the distance of the
centroid from the x-axis. ()
53 5.3.1 Calculate the points of intersection of y= x> andy=x. Sketch the
graphs and show the representative strip/element (parallel to the x-axis)
that you will use to calculate the area in the first quadrant, bounded by the
graphs, with respect to the x -axis. : (3)
532 Calculate the area described in QUESTION 5.3.1. €))
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533 Calculate the second moment of area of the area described in
QUESTION 5.3.1. 4
54 5.4.1 A vertical weir in the shape of a trapezium is 10 m wide at the top, 6 m

wide at the bottom and 2 m high. The top of the weir is 1 m below the
water surface. )

Make a neat sketch of the weir and show the representative strip/element
that you will use to calculate the depth of the centre of pressure.

Calculate the relation between the two variables x and y. 3)
54.2 Calculate the area moment of the weir about the water surface by means
of integration. (3)
543  Calculate the second moment of area of the weir about the water surface
as well as the depth of the centre of pressure on the wetr. )
[40]
QUESTION 6
6.1 Calculate the length of the curve represented by x = 2t* +4 and y= 2t% between the
pointst=0ent=3. A (6)
6.2 Determine the surface arca generated when the arc of the curve x? + y ? =25 rotates
about the x-axis for-5 <x < 3. (6)
‘ (12]
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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
2 2

1 +cot“x =cosec” x

sin 24 =2 sin 4 cos 4
_ 2 2

cos 24 =cos"4 - sin“4

tan 24 = 2tan;1

1 —tan” A

sin® 4 =Y - V2 cos 24

cos® A ="Y:+ Y cos 24

sin (A+ B)=sin A4 c-osBﬂ:sinBcosA

cos(AxB)=cosAcosB F sinAdsinB

tan4 + tan B
1¥tan Atan B

tan(4 £ B) =
sin 4 cos B= Y2 [sin (4 + B) + sin (4 - B)]
cos A sin B= Y, [sin (4 + B) - sin (4 - B)]
cos A cos B="2[cos (4 + B) + cos (4 - B)]

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

sinx . 1
tanx = ;sinx = ;COSX =
coSx cosec x secx
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d
fx) — f(x) | flaydx
dx
xn+l
x" e \n+1+C (n#-1)
d
ax" a— x" a [x"dx
d eax +b
ax+h eax+b‘__ (ax + b) = +C
dx — (ax +b)
dx
dx + e
a®re 4%+ na- L (dx + e) ‘; +C
dx Ina.— (dx + e)
aJx B
In(ax) L—d—ax xlnax-x+C
ax dx
d
e BT -
e = F(x)
. d
Jx) 47D na=- f(x -
a n F(x)
1 d
In fix) — . — /(%) -
F(x) dx
. cosax
sin ax a cos ax g +C
cos ax -a sin ax smaax +C
5 1
tan ax asec” ax p In [sec (ax)]+ C
5 1 .
cot ax -a cosec” ax —In[sin (ax)] + C
a
1
sec ax a sec ax tan ax —In[sec ax + tanax] + C
P ;
1 ax
cosec ax -g COoSec ax cot ax —In| tan ? +C
a

PTO




T1100(E)Y(M22)T

+C

C

£ £ 1@ J 700 i

sin £ (x) cos f(x) . f'(x) -

cos f(x) -sinf(x). f'(x) -

tan f (x) sec’ f(x) . f(x)

cot f(x) -cosec’f X . 1 -

sec f(x) sec f(x) tan f(x) . f'(x) -

cosec 1 (x) -cosec f(x) cot f(x) . f'(x) -

i £ £
V115008

cos” f(x) S (x)
V1= 1707 |

-1 R S'(x)
e GP +1
- -/ (x)

cot”! £ (x) _ -
[F(x)]? +1

sec” (%) S (%) -
FF@P -1

cosec” f(x) -/ (x) N
FOINF (] -1

sin®(ax) %_ Si”;iax)

cos’ (ax) - g + Si_ni;i) +

tan’ (ax) -

itan(ax)—x+C'
a
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d
7@ SI® 100 o
, I
cot” (ax) - -—cot(ax)-x+C

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

n+1
el r (X)dX=-[—f—’(})]——+C (n#-1)

+1

S D) e—tn Fx)+C

J(x)

5‘_____dx =£sin'1 b_x+c
2_b2x2‘ b a
f—i*dxﬁ=i"an']b—x+c

a® +b°x*  ab a

a 2

dx _ 1 ln[a+bxj+c

2
j\/az — b’ dx=(;—bsin'1 —b£+£\/a2 e

Ja? —p?x? 2ab \a-bx

) ‘
jxzibzdx:%wlxzibzi%—ln[x+w/x2ib2]+C
y-—d—x— SR [bx +yb7x £ a2]+ C
JpPxtta? b

Applications of integration

AREAS

b
A= [yaeiac= [ -)as

b
4, = fa xdy ; A, = ﬁ(x1 —x,)dy

a
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VOLUMES

Vy =7rfy2dx;Vx =7rj:(y12 —y§)dx;Vx =2ﬂfwdy

NN
I

L nf x2dy ; v, =7r£ (x12 —x%)dy 3V =27r£7>g/dx

AREA MOMENTS

A, _ . =rdA Ay =rdA

CENTROID

A, ﬁrﬂ

YT T4 7T T

SECOND MOMENT OF AREA
]_x=fr2d/1 ; 1y=fr2dA
VOLUME'MOMENTS

Vm—,\'zfrdV 5 Vm_.y=ff"dV

CENTRE OF GRAVITY

vm_yzfrdV_ j}.=Vm—x_f”dV
14 v 14 14

X =

MOMENTS OF INERTIA
Mass = Density x volume
M=pV

DEFINITION: I=m ?
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b 2 b 2
GENERAL: 1=§ r dm=p§ar av
a
CIRCULAR LAMINA
I = -1—mr2
-2
b b
I:ly rzdmzlp S r2av
2 Ja 27 Ja
_1 b 4 —_l b 4
Ix—‘z‘P” gaydx Iy—2p7r Lx dy
CENTRE OF FLUID PRESSURE
b
_ s r2dA
y==5
s‘ rdA
a
f(x)n= 4 + B >+ ¢ T+ z -
(ax +b)" ax+b (ax+b)"y (ax+b) (ax + b)
S _ 4 B C D E F

(@x+8) (cx+d) ax+b+(ax+b)2 +(ax+b)3 +(cx+d)+(cx+d)2

f(x) __Ax+F B C

5 —=— + s+t
(ax” + bx + c)(dx + e) ax?+bx+c di+e (dx+e) (dx +e)

2
b dy
A\.=§2 1+ 2 &
= Pro(2]
, 2
A\.=£27zy 1+(§j dy
: &

Z
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5 2 J 2
A, =1 2m (——) + lj du
) i1 du U
2
S = ]+(_dZ) dx i
dx
2
S= ]+(£lij dy
c dy

2 2
S = 2 ﬂ) 4 QJ du
1 du du
—C-I—)i +Py=0Q .. yejde = j‘Qedex dx
dx
y=4A4e"" + Be? 1, *r,

y=e"(4+Bx) = r

y =e“[Acosbx + Bsinbx] r=a+ib

Ly 4 (&)do
dx*  dé \dx) dx
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