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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. Keep subsections of questions together.

5. Round off ALL calculations to THREE decimal places.

6. Use the correct symbols and units.

7. Start each NEW question on a new page.

8. Write neatly and legibly.
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QUESTION 1
1.1 Given: z=x"+2xy+)’
Prove that x8_2+ y% =2z
ox oy (3)
. 3%k
Given:x =+t ;y = —
1.2 y NG
°y
Determine Tz terms of t
3)
[6]
QUESTION 2
Determine J. ydx 1f:
2.1 y=x'e" 3)
TS )
E
23 y =tan’ xsecx (3)
1
24 -
4 9—dx—x’ (4)
2.5 y= Ltarfl b—x
ab a 4)
[18]
QUESTION 3
Use partial fractions to calculate the following integrals:
31 J‘ 8x2—2x+3 dx %%
2x° = 2x* +x—1
32 j (Bx+2)(2x-3)
(Bx+2)" —(2x-3)’
2x6)  [12]
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QUESTION 4

Determine the general solution of each of the following:

4.1 ﬂ:tanx—ycotx
dx
L
2
42 COP L P e
dx
(2x06)

QUESTION 5

5.1 5.1.1 Draw the graphs of y =sinxand y =cos x for0<x <. Show the area
bounded by the curves from x = % to x = 7. Show the representative strip
that you will use to calculate the bounded area. 2

5.1.2 Calculate the area described in QUESTION 5.1.1.
5.1.3 Calculate the x-coordinate of the centroid of the area described in
QUESTION 5.1.1.

5.2 5.2.1 Draw the graph of x* +y” =25 . Show the area in the first quadrant of the
graph between the x-axis and the y-axis. Show the representative strip that
you will use to calculate the volume of the solid generated when this area
rotates about the x-axis.

%k
5.2.2 Calculate the volume generated when the area described in
QUESTION 5.2.1 rotates about the x-axis.
523 Calculate the x-coordinate of the centre of gravity of the solid generated
when the area in QUESTION 5.2.1 rotates about the x-axis.

5.3 5.3.1 Neatly draw the graph of y =—x”+3x—2. Show the area bounded by the
graph and the x-axis. Show the representative strip that you will use to
calculate the area.

532 Calculate the area described in QUESTION 5.3.1.
533 Calculate the second moment of area about the y-axis of the area in
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QUESTION 5.3.1 and express the answer in terms of area.

[12]

3)
4

(6)

2)

3)

(4)

2)
)
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5.4 54.1 A semicircular plate with a radius of 5 m is immersed in water with its
wider end lying at the water level.
Draw a neat sketch of the plate and show the representative strip/element
that you will use to calculate the depth of the centre of pressure on the
plate. 0
542 Calculate the area moment of the plate about the water level.
543 Calculate the depth of the centre of pressure on the plate if the second
moment of area of the plate about the water level is given as 245,437 m*
QUESTION 6
6.1 Calculate the length of the curve 2y = x> between(2;2) and (4;8).
* 1
6.2 Calculate the surface area generated, when the curve x = 5 y fromy=0to y=6

rotates about the x-axis.
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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 A

cos 24 = cos’4 - sin’4

tan 24 = Zdan A

[ —tan’ 4

sin? A =" - Y5 cos 24

cos® A=Y+ Vs cos 24

sin (A = B) =sin A cos B + sin B cos A4

cos (A+B)=cos Acos B F sin A sin B

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

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

) 1
;sinx = ; COSX =
cosXx cosec x secx

tanx =
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d
) — () I flydx
dx
xn+1
x" nx" ! +C  (n#-1)
n+1
d
ax" a—x" a [ x™dx
dx
ax +b
e’ e‘”‘”’.i (ax +b) de— +C
dx = (ax +b)
dx
dx + e
a®re a®e. lna.i (dx +e) Z, +C
dx Ina.— (dx + e)
dx
1 d
In(ax) —.—ax xlnax-x+C
ax dx
e/ A i f(x) -
dx
a’™® /™ Ina— f(x) -
1 d
In f(x — . — f(x -
Sx) ) & S (x)
. cosax
sin ax a cos ax - +C
a
. sin ax
cos ax -a sin ax +C
a
5 1
tan ax a sec” ax —In[sec (ax)] + C
a
cot ax -a cosec? ax 1 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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@ ) J x) d
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)
NI=[1(x)]
. -/ (x)
cos’! £ (x)
NI=11(x))
. S'(x)
e /P +1
cot™! £(x) _ S (Zx)
[f(x)]” +1
sec”! £(x) S )

cosec™! £(x)

sin?(ax)

cos?(ax)

tan®(ax)
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FeF@P -1

-f'(x)
)N f(x)]? =1

x  sin(2ax) L C
2 4a

x  sin(2ax)
—+ +
2 4a

C

ltan(ax)—x+C
a
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d
() RAC

[ f(x)dx

cot? (ax) -

[fix) g (x) dx = fix) g(x) - [f' (x) g(x) dx

n+1
[l f'(X)dX=%+C (n#-1)

| f(x)d —In f(x)+C

I ——szn b—+C
[ b22

.[—2 dx2 3 =Lta ']b—x+C
a” +b°x ab a

2
I\/az —l72x2 dx :a—sin'] b_x +f az —172x2 +C
2b 2

a
T ] I
[N wp ar= X wp =2 omle e a0
bx+\/bzx2 ta ]+C

—1In

J‘\/ﬁ

Applications of integration

AREAS

b b

Ax :J.a ydx;Ax :Ia( N _yZ)dx
b b

Ay =[xdy; 4, = [ (v - x,) dy
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VOLUMES

b b b
V., = ﬁ.[a yzdx Ve = ﬂja (ylz — y%)dx 3V, = 27[J‘a xydy

Vy = 7Z'J-: xza’y ; Vy = ﬂj: (xl2 - x%)dy ; Vy = 27[]5 xydx

AREA MOMENTS
A, _ =rdA Ay, =rd4
CENTROID
b b
A I rdA A I rdA
¥ — -y _ Ja . J_/ — X _Ja
A 4 A A

SECOND MOMENT OF AREA

b b
L=["7d4 ;5  I,=] rld4
a a
VOLUME MOMENTS
b b
Vm_x:j I’dV ) Vm_y:.[ }/'dV
a a
CENTRE OF GRAVITY
b b
_ Vm_y J.a VdV . . Vm—x ja }’dV
X = = ) y = =
V 14 V V

MOMENTS OF INERTIA
Mass = Density x volume
M=pV

DEFINITION: I = m 7
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b b
GENERAL: [ =" r’dm=p[’r’dv
a a

CIRCULAR LAMINA
I, = 1 mr?
2

I = %Ij ridm = %p I: r2dv

1 by 1 by
Ix—Epﬂjay dx Iy—zpﬂjax dy

CENTRE OF FLUID PRESSURE

I: r2dA

<l

[ b rdA

S® _ A 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) (ecx+d)*  (cx+d)

f(x) Ax+ F B C Z
5 —=— + + s ————
(ax” + bx + ¢)(dx + e) ax“+bx+c dx+e (dc+e) (dx + e)

2
A, :jjzﬂy 1+(§j dx

X

dx ?
C
AX:J.d 27Zy 1+(5j dy
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2
b dy
A, _L 2mx 1+(Ej dx
2
4 dx
Ayzjd 27x 1+(d—] dy

'y

2 2
u2 dx dy
A = 2 — | +|—| d

2 2
2
s=[" (ﬂ) +(ﬂj du
ul du du
Q+ Py=0 [ yejpdx :I erpdx dx
dx

y=Ae"" + Be'?  #r,
y=e"(A+Bx) r,=r,

y=e"[Acosbx + Bsinbx] r=az+ib

d*y d (@Jﬁ
dx

?:% dx
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