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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. Show ALL intermediate steps and simplify where possible.

5. ALL final answers must be rounded off'to THREE decimal places

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

7. Questions must be answered in blue or black ink.

8. Write neatly and legibly.
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QUESTION 1
1.1 Determine the following limits:
111 fime
e Inx Inx
1.1.2 li x’—2x-5
x—0 x2 2x
1.2 Determine whether f(x)

2.1
22
23 Given: A particle moves
(t seconds) is given by
s(t) ="
Determine the velocity at ¢ = %seconds with t
24 Given: cos(x+ y)+sinx+siny =2

Make use of implicit differentiation to calculate d
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E is continuous at x = —1.

=3/2x from first principles.

T890(E)(N22)T

G)

2)

(2)
[7]

©)

(4)
G)

©)

s) in time

arithmic differentiation.

©)

4)
[24]
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QUESTION 3
3.1 Given: f(x)=23x"—4x" —2x+2
3.1.1 Determine the coordinates of the turning points of f'(x). (3)
3.1.2 Verify by using a table that the equation 0 = 3x> —4x” —2x+2 has a root
between the points x =1 and x =2.
Use values on the table: —1<x<2 (2)
3.1.3 Hence, make a‘neat sketch of the graph of the function f'(x). 3)
3.14 If the positive oot of f(x)is estimated as 1,7, use Taylor's/Newton's
method to determine a better approximation of this root. (2)
3.2 A farmer wants to enclose,a field with length and breadth x meter and y meter
respectively.
The cost of fencing is R36,00/m fénthe length and R45,00/m for the breadth. He has
an amount of R56 000,00 available.
3.2.1 Give the formula of the area and the cost in terms of x and y. (2)
322 Calculate the dimensions of the field with maximum area. (5)
33 A fluid flows into a cylindrical tank of radius 1,5 m at a rate of 3 m?/s.
Calculate how fast the surface is rising.
C ——>1,5m
N—__—
HINT: V =7xr"h 4)
[21]
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QUESTION 4
4.1 Determine Iﬂ
—2x+sin2x (2)
4.2 Determine I vdx in each of the following cases:
421  [2xe™dx 3)

©)

G)

)

4.3

©)

4.4 sin(arcsin x

(2)
[23]

QUESTION 5
5.1

5.1.1 losed by the two graphs and

3)
5.1.2 Calculate the magnitude of the enc ards the Y-axis. (4)

5.13 Calculate the volume generated when this area rotates about the Y-axis. 4)
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5.2 Determine the second moment of mass of a rectangular lamina of mass (m) about the
axis parallel to one side of the lamina, which bisects the lamina.

The distance from the representative strip to the axis is x. The lamina’s length and
breadth is a and b respectively.

AY

(4)
[15]

4)

(6)
[10]

100
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MATHEMATICS N5

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 - si

tan 4 £ tan B

tain(A+tB)= ———
an ( ) 1¥ tan Atan B

sin 4 cos B="[sin (4 + B) +sin (4 -
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 1
tanx = ;sinx = ;COSX =
coSX cosec x secx
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BINOMIAL THEOREM

(x+h)"=x"+nmx"""h+ n(nT‘—l)xn_z W+
DIFFERENTIATION

f(a)
/()

r=a-te

PRODUCT RULE

QUOTIENT R

_ ux)

v(x)

CHAIN RULE

y = flu(x))
dy _dy du

dx  du dx
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f) — f(®) [ f(x)dx
dx
n+l
_ ax
ax” nax ! +c
n+1
a 0 ax +c
e e* e +ec
ax
at a*.Ina —+c
Ina
1
logex - _
X
1
logax
xIna
sin x COS X
COS X -sin x
tan x sec? x
cotx -cosec? x
sec x sec x-tan x In [secx + tanx] + ¢
cosec x -COSEC X°C In (cosecx - cotx) + ¢
sin™ x
cos™ x
tan™ x
cot” x
sec™ x — o
Xyx” =1
1 - ]
cosec” x
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d
f) A I f )y

[ f(x) g'(x) dv =

I%deInf(x)Jrc
I @T /(x) dx = % .,
S (x) _ 4 B
(ax +b)(cex+d) ax+b cox+d
f(x) - A N B C

Gta) (ta) ta)l  xta)  (ita

APPLICATIONS OF INTEGRATION

AREAS
b b
A= yaxiA =] (3 -y)dx

A=f xavia=[ - wa
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VOLUMES

Vy = n_[: y‘?‘dx Ve = EI: (ylz - y%)dx
v, = ﬂjj xzdy SV = ﬂjj (x12 - x%)dy
SECOND MOMENT OF AREA

I, = j: r’dA; 1, = j: r2dA

MOMENTS OF INERTIA

Mass = densi
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