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DEPARTMENT OF HIGHER EDUCATION AND TRAINING

REPUBLIC OF SOUTH AFRICA
NATIONAL CERTIFICATE
MATHEMATICS N6
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 betanswered 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. Questions must'be answered in BLUE or BLACK ink.

8. Write neatly and legibly.
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QUESTION 1
2
1.1 Ifz=—5x’y* — y* +3x%y, determine
oxoy (2)
1.2 Given: [ = 14
R
Calculate the change in I if V decreases with 5 volts and R with 8 ohms. The original 4)
value of V is 30 volts i1s 10 ohms. [6]

QUESTION 2

Determine I y dx if:

2.1 )
2.2
A3)
2.3 4)
2.4 (6)
[18]
QUESTION 3
Use partial fractions to calculate the followi
—x>+3x+4
3.1 o
x(l - 2x) (6)
35 I 10x% +7x +1
' Q2x* +1)(4x-1) (6)
[12]
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QUESTION 4
4.1 Calculate the particular solution of:
2sinxd—y—y(sin2x) = 2sinx at (0;1)
dx secx
)
4.2 Calculate the particular solution of:
2
d—);— d—y+6y=2x+3, if y=1when x=0 and d—y:2when x=0. (7)
dx dx dx [12]
QUESTION 5
5.1 5.1.1 Calculate the points of intersection of the two curves y= é and
X
y+x—-4=0. Make a neatsketch of the curves and show the area, in the
first “quadrant, bounded by the curves. “Show the representative
strip/element that you will use to calculate the volume (use the SHELL
method only) generated if the area bounded by the curves rotates about
the y -axis. (3)
5.1.2 Use the SHELL method to calculate the volume generated if\the area,
described in QUESTION,5.1.1, bounded by the tw¢ curves y = 3 and
X
y+x—4=0, rotates about the y-axis. (5)
5.2 5.2.1 Make a neat sketch of the graph j =tanx» Show the represenfative
strip/element that'you will use to calculate the volume generated if the
area bounded by the graph, the ordinates =0 and x = %rotates about
the x-axis. (2)
522 Calculate the volume generated if the <area, described in
QUESTION 5.1.1, rotates about the x=axis. 3)
5.23 Calculate the volume moment about the 4/ -axis as well as the distance of
the centre of gravity from the y -axis. (6)
53 53.1 Calculate the points of intersection of the two curves y = 2x° and
X = % Make a neat sketch of the curves and show the area bounded by
the curves. Show the representative strip/element, PERPENDICULAR to
the x -axis, that you will use to calculate the area bounded by the curves. 3)
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532 Calculate the area described in QUESTION 5.3.1, bounded by the two

curves y = 2x” and x=§.

533 Calculate the second moment of area of the area described in
QUESTION 5.3.1 about the y-axis.

534 Express the answer in QUESTION 5.3.3 in terms of the area.
54 54.1 A weir in the form of a trapezium is 2 m high, 10 m wide at the top and
4 m wide om. The top of the weir is in the water surface.
Sketch w the representative strip/element that you will
use to ca the centre of pressure on the retaining wall.

n the two variables x and y.

54.2 ration, the area moment of the weir about the

area of the weir
about the water level, as well as the depth of the centr ressure on the

welr.

QUESTION 6

6.1 Calculate the arc i arametric equations,
o . .

6.2 terval

1< x <4, is rotated about the x-axis.

TOTAL:
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MATHEMATICS N6

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 4 cos 4

cos 24 = cos?4 -

cos? A=Y+
sin (A= B)=sin 4 co
cos(A+xB)=cosAcosB F

tan 4 + tan B
1F tanAtan B

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

sinx . 1
tanx = ;SInx = ; COSX = ——
COS X COSEC X secx
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d
fx) — f(x) [ fxydx
dx
xn+1
x" nx" 1 +C  (n+#-1)
n+1
d
ax” a—x" a [x™dx
dx

In(ax)

e

ol @

In f(x)

o @

sin ax a cos ax

cos ax -a sin ax

tan ax a sec? ax

) 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
1 ax

cosec ax -a cosec ax cot ax —In| tan 7 +C
a
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@ = f@ I ) d
sin f'(x) cos f(x). f'(x)

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

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

cot f(x)
sec f(x)

cosec f(x)

sin™! £ (x)

cos™! f(

tan™! f'(x)

cot™! f(x)
£
FON@PE -1

S (x)
PN -1

sec™! £(x)

cosec”! f(x)

x  sin(2ax) N

sin?(ax) - Sl C
a
cos?*(ax) - % + smE‘Zax) +C
a
tan?(ax) - ! tan (ax)—x + C
a
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1@ = f@ I £x) d
cot? (ax) - -icot(ax)—x+C
a

bx + w/bzxz + a2]+ C

lln

J‘ dx B
Jixrta® b
Applications of integration

AREAS

4, = j:ydx;Ax =I:( Vi = ) dx

4, = I:xdy (A, = j: (% —x3) dy
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VOLUMES
V, = ”J-j yzdx Ve = nI: (y12 - y%)dx Ve = 27zJ-j xydy

v, =7ZJ‘;’ xza’y Y, =7;j: (x12 — x%)dy V), = ZﬂJ: xydx

AREA MOMENTS

A, =rdA A

CENTROID

VOLUME MOMENTS

Vo= [ rav

CENTRE OF GRAVITY

b
__vm_y_jardV . _
X = = ) y=

V 14

MOMENTS OF INERTIA
Mass = Density x volume
M=pV

DEFINITION: /= m 2
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GENERAL

1= I:rzdm = pI:erV

CIRCULAR LAMINA
I, = lmr2

2
1 =—
Iy=—pr| y
CENTRE OF
y=

VAC))

(ax + b)" T ax+b

S(x) A

= ——+
(ax +b) (ex+d)®  ax+b

f(x) _ Ax+ F
(ax* + bx + c)(dx + e)"  ax* +bx+c

2
b ’
szjlazﬂy 1+(%) dx
2
c dx
Ax=jd2;zy 1+(d—yj dy
2
b dy
Ay=J.a27szl+(a dx
2
A, = 2m 1+ LA
Y d dy

Copyright reserved Please turn over




(16030186) -7-

y=e"(4+Bx) r,=r

y=e"[Acosbx + Bsinbx] r

ﬁ_i(d_yjﬁ
dx*>  do \dx) dx
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