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INSTRUCTIONS AND INFORMATION

1. Answer ALL the questions.

2. Read ALL the questions carefully. ‘_

3. Number the answers correctly 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. Questions must be answered in BLUE or BLACK ink.

8. Marks indicated are percentages.

9. Write neatly and legibly.

QUESTION 1

1.1 Determine the value of d’y for the following set of parametric equations:

dx2

x=3tand y=¢n (1-1)
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1.2 A container is expanding along its length at 0,3 m/s and along its breadth at
0,025 m/s, but is contracting along its depth at 0,04 m/s.

Calculate the change in volume if the length is 2,8 m, the breadth 1,5 m and the depth

0,9 m.
HINT: AV=—6£AZ+2KAb+§KAh (3)
ol ob Oh
[6]
QUESTION 2 i
Determine I y dx if:
1
2.1 y=—
J15 4+ 2x — x? ’ ®)
22 y=tan'2x ) ;
1y
2.3 y=e? .sinx (5) i
2.4 y=sin’ x.cos® x. 4)
2.5 y_—_x4.£nx‘ (2) -
[18]
QUESTION 3
Use partial fractions to calculate the following integrals: -
3.1 [t -
x*(5x-2)
(5)
39 J~15x3+11x2+7x+5 » )
(x> +1)3x+1) (7)
[12]
QUESTION 4
4.1  Bereken die algemene oplossing van:
tanxilz+2y=x . cosec x B
dx
&)

PTO




4- T1090(E)(M22)T

4.2 Calculate the particular solution of:

-

ps

dy _dy 3 o dy
2 —2—=——-12y=¢% at 0;1) and if == =10 when x=0
a a7 (1) dx (7)

[12]

QUESTION 5

5.1 5.1.1 Calculate the points of intersection of Y=3x and y=7x-x*. Sketch the
graphs and show the area bounded by the two curves. Show the
representative strip/element that you will use to calculate the volume
generated when the area bounded by the two curves, in the FIRST
quadrant, is rotated about the X~axis. 4)

5.2 5.2.1 Calculate the points of intersection of y = 4x? and y=5x-1. Sketch the

curves and show the représentative strip/element, PERPENDICULAR to

the x-axis that you will use to calculate the area bounded by the two
curves. 3)

522 Calculate the area described in QUESTION 5.2.1, bounded by the two
curves. 3)

5.2.3 Calculate the second moment of area of the above-mentioned area about
the y-axis and express the answer in terms of the area. (5)

5.3 5.3.1 Sketch the graph of y=-x*+16 and show the representative

strip/element that you will use to calculate the area bounded by the graph

and the lines y =0 and y=4. 2)

-
‘ 5.1.2 Calculate the magnitude of the volume described in QUESTION 5.1.1. 4

532 Calculate the magnitude of the area described in QUESTION 5.3.1. 4)

533 Calculate the y-ordinate of the centroid of the area described in
QUESTION 5.3.1. (5)

horizontal side is 6 m in length and 2 m below the water surface. The
shorter side is 4 m in length and 6 m below the water surface. Make a
neat sketch of the sluice gate and calculate the relation between the two

' 5.4 54.1 A vertical sluice gate in the form of a trapezium is 4 m high. The longest
' variables x and y . 3)

PTO
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542 Calculate the area moment of the sluice gate about the water level.
543 Calculate the second moment of area of the sluice gate about the water

level, as well as the depth of the centre of pressure on the sluice gate by
means of integration.

QUESTION 6

6.1 Calculate the length of the curve represented by y =3x’>—4 between the points
x=0to x=2.

6.2 Calculate the surface area of the solid of revolution generated by fotating the curve

described by the parametric equations x=ct and y=ct’ between r = 1 and ¢t= 3
about the y-axis.

TOTAL:

“
[40]

(6)

(6)
[12]

100
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MATHEMATICS N6

FORMULA SHEET
Any appliéable formula may also be used.

Trigonometry

sinx +cos’x=1

1 +tan® x = sec’ x
2 2

1 + cot” x = cosec” x

sin24 =2 sin A cos A4

cos 24 = cos’4 - sin’4

tan 24 = 1AL

l—tan” A

sin® 4 =5 - Y4 cos 24

cos’ A=Y+ 1/2.C052A

sin (A + B)=sin 4 f:osB;tsinBcosA

cos(A+B)=cosAcosB F sindsin B

tan 4 + tan B
1¥ tan Atan B

tan (4 + B) =
sin 4 cos B="; [sin (4 + B) + sin (4 - B)]
cos 4 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 .,
tanx = ;sinx = ; COSX =
Cosx cosec x secx

T1090(E)(M22)T
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I d
fx) — f(x) [ flx)dx
dx
' n+l
X" ! +C  (n#-1)
n+1
I ;
l ax" a o x" a [x" dx
ax+b
e e"“b.j— (ax + b) —d—e——— +C
l dx — (ax +b)
dx
dx+e
‘ a®e a®e, lna!.i (dx +e) Z, +C
dx , Ina.— (dx + e)
| | -
In(ax) —l—iax xlnax-x+C
l ax dx
d
f(x) J(x)
e e’ — f(x -
I o J(x)
a’™ @ g d 7(x) -
I dx
1 d
In fx) — —— f(x) -
| fx) e
P sin ax a cos ax | Losx C
a
l cos ax -a sin ax S L ¢
a
l tan ax a sec’ ax 1 In [sec (ax)]+ C
a
cot ax -a cosec’ ax 1 In [sin (ax)] + C
a
g sec ax a sec ax tan ax lln [sec ax + tanax] + C
) a
cosec ax -a cosec ax cot ax l In {tan (923)] +C
a
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J()

< 1@

| f(x)dx

sin f(x)
cos f (x)

tan f(x)
cot f(x)
sec f(x)

cosec f (x)

sin”! 7(x)

cos™ £(x)

tan”' £ (x)

cot’ £(x)

sec f(x)

cosec ! f(x)

sin*(ax)

cosz(ax)

tanz(ax)

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

sec’ f(x) . f'(x)
-cosec’f (x) . f'(x)
sec £ (x) tan f (x) . £'(x)
-cosec f'(x) cot £ (x) . f'(x)
/(%) |
VI-[f(x)]

- (x)

NI=[f(x)]?

f'(%)

[f(0)F +1
-/ (x)
[F(x)]? +1
JARe)
F@F@P -1

-f' (%)
FOON[f(x)]? =1

x _ sin(2ax) L C
2 4a

x  sin(2ax)
=+ +
2 4a

C

il‘cm(ax)—x+C
a
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@) % 76

I £ de

cot’ (ax) -

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

n+1
TU@F £ ) de= [f( )] £C o (n#-D)

/()
J ()

de=In f(x)+C

]?—{+C

[

c dx 1 a+ bx
3 75 = In +C
a“ —bx 2ab a— bx

2
WEEYE dx:%/xzib2 J_r%ln [x+1/x2 ib2]+C
j lln [bx+1/bzx2 ia2]+C
px’+a®> b

[d

-1---ﬁ—---r-

Applications of integration

AREAS

"
% Ax=Lydx;Ax=f(y1—y2)dx

b
4, =Lxdy;Ay=f(xl ~xp) dy

-icot(ax)—x+C
a
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VOLUMES

—ﬂfyzdx v, —ﬂf(yf—yﬁ)dx%ﬂﬂfxydy

v, -—-ﬂfxzdy e =7rf (x12 - x%)dy V= anxydx

AREA MOMENTS
Am_x=rdA Ay, =rdd
CENTROID
B A, y frdA _ A4, . frdA
X = = ;Y= =
A A A A
SECOND MOMENT OF AREA
I, ~fr2d4 ; Iy’—’f"sz
VOLUME MOMENTS
Vi - xzfrdV ; Vm_yzfrdV
CENTRE OF GRAVITY
YV, _ J: rdV v, f rdV

f = y = ; j}— = m * =

|4 |4 |14 V
MOMENTS OF INERTIA

Mass = Density x volume
M=pV

DEFINITION: I = m #*

T1090(E)(M22)T
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GENERAL: ] = j r2dm = p f r2dv
a a

CIRCULAR LAMINA

I, = lmr2

2

b b
I=l rzdmzlpj ridv
2 Ja 2" Ja

1 b 4 1 b 4
Ix—Epﬁ aydx Iy—-apﬂ Lx dy

‘ CENTRE OF FLUID PRESSURE

()
' r2dA
— a
b
y rdA
l a

f&) 4 B c

<

Z

' (ax + b)Y ax+b (ax+b)2+(ax+b)3 +"'(ax+b)"

D
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E F

f(x) A B
i

(ax + b)® (cx+d)3‘= ax+b+(ax+b)2 +(ax+b)3 +(cx+d)+(cx+d)2 +(cx+d)3

f(x) _ Ax+F B

C

VA

5 ” 3 + + 5 et
(ax” + bx + c)(dx + e) ax“+bx+c dx+e (dc+e) (dx + e)

PTO




y=e"(Ad+Bx) n=r
y=e"[Acosbx + Bsinbx] r=a+ib

ﬂ_i[ﬂjiﬁ
dx*  do\dx) dx
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