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QUESTION 1

1.2 , , &z 9z
If z=xsiny - ysinx, calculate — -
Oox  Oxoy

QUESTION 3

Use partial fractions to calculate the following integrals:

3.1 f 4x* —14x-10
2x+3)°(2x-1)



4.2 Find the general solution of the following:

d2y dy 2
28 Y D,
PRI
QUESTION 5
5. 501 -

Sketch the graph of %— Yy =1. Show the representative strip/element,

perpendicular to the x-axis, that you will use to calculate the volume if the
area bounded by the graph and the line x =4 is rotated about the x-axis.

54 5.4.1 A vertical sluice gate, in the form of a parabola is installed in a dam wall.
The top of the sluice gate is 7 m wide and lies in the water level. The
sluice gate is 2 m high. Make a neat sketch of the sluice gate and show
the representative strip/element that you will use to calculate the depth of
the centre of pressure on the sluice gate.

Calculate the relation between the variables x and y.

QUESTION 6

6.2 Calculate the surface area of a body generated by revolving the arc represented by
x=2(6-sinf) and y=2(1 - cosd) between =0 and & =%, about the x-axis.

HINT:* cos@ =1-2sin’
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INSTRUCTIONS AND INFORMATION

1. Answer ALL the questions.

2. Read ALL the questions carefully.

3. Questions may be answered in any order, but subsections of questions must be kept
together. 4

4, Number the answers correctly according to the numbering system used in this

question paper.

S. Show ALL the intermediate steps.

6. ALL the formulae used must be written down.

7. Questions must be answered in BLUE or BLACK ink.
8. Marks indicated are percentages.

9. Write neatly and legibly.

QUESTION 1

1.1 If the parametric equations of a function are given as:



JUESTION 2

determine | y dx if:

.1 cos’ 3
‘o _)x
D S
3/sin 3x
2 y=e" .sin4x
3 1
y=
—x—-x’
4 y =cot* 5x
.5 y:tal’l_] X
;
JUESTION 3

Jse partial fractions to calculate the following integravals:

1 f 4x? —14x-10
2x+1) (2x-1)

2 f 2x T

dx
()H—l)_(x2 +4i

YUESTION 4

1 Determine the particular solution of the following:

(x+U§%—y=(»+U4by®Q)

)

Find the general solution of the following:

12v 7



QUESTION 5

5.1

5.2

5.3

5.4

5.1.1

5.2.1

522

523

5.3.1

53.2

53.3.

54.1

542

Calculate the points of intersection of x=y* and y=x. Sketch the
graphs and show the representative strip/element that you will use to
calculate the area bounded by the graphs.

Calculate the area described in QUESTION 5.1.1.

Calculate the y-ordinate of the centroid of the area described in
QUESTION 5.1.1.

2 2
Y4

Sketch the graph of xT -5 =L Show the representative strip/element,

perpendicular to the x-axis. that you will use to calculate the volume if the
area bounded by the graph and the line x =4 is rotated about the x-axis.

Calculate the volume described in QUESTION 5.2.1.

Calculate the distance of the centre of gravity from the y-axis of the solid
generated when the drea in QUESTION 5.2.1 is rotated about the x-axis.

Make a neat sketch of y=x’ and show the representative strip/element
that you will use to calculate the volume generated when the area
bounded by the curve, the lines x=2,x=1 and y =0 is rotated about the

y-axis.

Calculate the magnitude of the volume described in QUESTION 5.3.1.

Calculate the moment of inertia about the y-axis of the solid generated
when the area, described in QUESTION 5.3.1, is rotated about the y-axis.

A vertical sluice gate, in the form of a parabola is installed in a dam wall.
The top of the sluice gate is 7 m wide and lies in the water level. The
sluice gate is 2 m high. Make a neat sketch of the sluice gate and show
the representation strip/element that you will use to calculate the depth of
the centre of pressure on the sluice gate.

Calculate the relation between the variables x and y.
Calculate the area moment of the sluice gate about the water level and the

depth of the centre of pressure on the sluice gate if the second moment of
area about the water level is 8,62 (units)"*.



QUESTION 6

6.1

6.2

Calculate the arc length of the curve given by the following:
> =4x between y=0and y=4

Calculate the surface area of a body generated by revolving the arc represented by

x=2(0-sinf) and y= 2(1 —cos 6’) between € =0 and & %, about the x-axis.

HINT: cos@=1-2sin? —i—

TOTAL:

1



MATHEMATICS N6

FORMULA SHEET
Any 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 A cos A4
cos 24 = cos’4 - sin’4

tan 24 = Ztan A

1 —tan’ 4

sin® 4 =Y - ¥ cos 24

cos? A=Y+ s cos 24

sin (A + B)=sin 4 cost:t sin B cos 4

cos(A+B)=cosAcosB F sindsinB

tan4 + tan B
1¥ tanAtan B

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

sinx . 1 1
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1 xn+l
x nx" +C (n#-1)
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o f(x)
a’™ a’ @), lna.i f(x) -
dx
1 d
In f{x —_— . — f(x -
Jx) o f(x)
sin ax a cos ax | Losax C
a
. sin ax
cos ax -a sin ax +C
a
5 1
tan ax asec” ax — In [sec (ax)] + C
a
cot ax -a cosec’ ax l InTsin (a1 + C



MATHEMATICS N6

FORMULA SHEET
Any 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 A cos 4
cos 24 = cos’4 - sin*4

tan 24 = ﬂ/l—;—

1 —tan® A

sin® 4 =Y - % cos 24

cos® A ="+ Y cos 24

sin (A+ B)=sin 4 06;8i sin B cos 4

cos(A+B)=cosAcosB F sindsin B

tan4 + tan B
1+ tanAtan B

tan (4 £ B) =
sin 4 cos B= "2 [sin (4 + B) + sin (4 - B)]
cos 4 sin B=": [sin (4 + B) - sin (4 - B)]
cos 4 cos B="5[cos (4 + B)+ cos (4 - B)]
sin 4 sin B =" [cos (4 - B) - cos (4 + B)]

sinx . 1 1



70 % £ J fonyd

n+l

X" " = +C (n#-1)
. n+1
d
ax” a—x" a[x"dx
dx
ax + b
e™*? eax+b.-a—1 (ax + b) PN ¢ +C
dx — (ax + b)
dx
dx+e
a®*e a®™*¢ 1n a.i (dx +e) Z +C
dx Ina.— (dx + e)
J dx
1 d
In(ax) —.—ax xlnax-x+C
ax dx
! d
f(x) f(x)
e e — f(x -
» f(x)
a’/™ a’ @, lna.—c—i— f(x) -
dx
1 d
In fA(x) — . — f(x) -
f(x) dx '
. cosax
sin ax a cos ax - +C
a
. sinax
cos ax -a sin ax +C
a
) 1
tan ax a sec” ax — In [sec (ax)] + C
a

cot ax -a cosec? ax l In Isin (a1 + C



) % ) | £ dx

sin f(x) cos f(x) . f'(x)

cos 1 (x) -sinf(x). f'(x)

tan f'(x) sec? fx. f'ix)

cot f(x) -cosec’f ). f'(x)

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

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

sin” £(x) )
VI-[f(x)]?

cos” £(x) -1 (x)
VI=[f(x)]

- S'(x)

tan” £ (x) ——

R [/ GOP +1

cot” £ (x) _Sx) (2’”
[f(x)]" +1

sec”! () VARC))

FOF@P -1

(%)
FOONLF()) -1

cosec”' f(x)

sin’(ax) - x _ sinf2ax)

+C



o) < 1@

If(x)dx

cot’ (ax) -

[fix) g (x) dx =fix) g(x) - [ £ (x) g(x) dx

r+1
o, -
n

[lF@) f1(x) dx = =

(n#-1)

I eein foy+C

@) |
i

j & :iszn1—+C

a’ — ¥’ b a
j‘zdxzz_it 12y

a“ +b°x ab a
~ 2

\/a2 b2x? dx*-a—sz'n'lb—x+£\/a2 —b2x2 +C
J 2b a 2
c dx 1 a+ bx ¢
~a2 —bzx2 2ab a—bx

x2 £ b dx =

2
g,/x2 £ i%ln [x+1/x2 ib2]+ c
bx + /b*x* £ a2]+ C

" dx

"«/bzxz + a?

Applications of integration

=lln

-icot(ax)—x+C
a



VOLUMES
Ve =7zfy2dx;Vx =7rf(y12—y§)dx;Vx =27zfxydy

v, =7rfx2dy 2V, =7rf (xlz - x%)dy'; V, = 27rfxydx

AREA MOMENTS
A, =rd4 Ay -y =rdA4
CENTROID
A, J: rdA A, _, Jj rdA
A A A A

SECOND MOMENT OF AREA
Lo={rar o - [0 r2a

VOLUME MOMENTS

A S A

CENTRE OF GRAVITY

_ Vi — b% Jj rdv
X = =

_Vm—x frdV
v v YTy Ty

MOMENTS OF INERTIA

Mass = Density x volume



b b
GENERAL: /= f r2dm = pj r2av
a a

CIRCULAR LAMINA

Jo _ A B . C Z
(ax +b)" ax+b (ax+b)* (ax+b)> ~ (ax+b)"

f(x) :"A+B+C+D+E+F
(ax+0)° (cx+dy  ax+b (ax+b) (ax+by (cx+d) (cx+d)?  (cx+d)

f(x) _ Ax+ F B c - VA
5 —=— + + st ———
(ax” + bx + c)(dx + e) ax“+bx+c dx+e (dx+e) (dx +e)

2
b
Ax:j 27y 1+(@) dx
a dx

v ax )
AX=L27zy 1+(—fj dy
dy



a-fome(2) w
T

o Lo (5) (5] @
S EIRETR
s [ (2] o

s-p () o

=7 J(EZJ )

dy ]
E+ Py=0 .. yedex = j‘Qefpdx dx

y=Ae'"" + B p, #p,
y=e"(4+Bx) n=r
y=e"[Acosbx + Bsinbx] r=a+ib

d_zy d (dyj do
dc*  de \dx ) dx



