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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1. This question paper consists of 8 questions.
2. Answer ALL questions.

3. Clearly show ALL calculations, diagrams, graphs, et cetera that you have used in
determining your answers.

4, Answers only will not necessarily be awarded full marks.

5. An approved scientific calculator (non-programmable and non-graphical) may be
used, unless stated otherwise.

6. If necessary, answers should be rounded off to TWO decimal places, unless stated
otherwise.

7. Diagrams are NOT necessarily drawn to scale.

8. Number the answers correctly according to the numbering system used in this

question papetr. Write neatly and legibly.
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QUESTION 1
. -5 : , .
1.1 Given: f(x)=-——, determine f'(x) from first principles. 5)
x

1.2 Determine:-

o (o
121 ity =(x” +3Nx 0
122 f'(x)if f(x):icii§ (4)
2—Xx
[13]
QUESTION 2

Given the equation of the curve (x)=x" +3x” +15x

2.1 Determine the equation of the tangent to 2 at x =-3. (5)
2.2 Show that the function /4 is increasing for all real value(s) of x. %)
[10]
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QUESTION 3

The sketch below represents g’(x) = ax®> + bx + ¢ with
g'1)=g'B3)=0and g'(0)=6.

March 2016 Common Test

&

3.1

32

3.3

34

3.5

3.6

Write down the x-coordinates of the stationary points of g.

Determine the value of x, for which the gradient of the curve is 6, except x = 0.

For which value(s) of x is the graph of g strictly increasing?

Calculate the x — coordinate of the point of inflection of g.

If it is further given that g(-1) =§ and g is a cubic function.
g(X)=ax’ +bx* +cx+d, calculafe the value of the y — intercept of g.

Determine the value(s) of x for which g is concave up.
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QUESTION 4
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A right circular cone with perpendicular height (7 cm) , radius ( # cm) has a slant height(s) of 12 cm.

A=7zr® +xrs
A=A4rr?

4.1 Express the radius of the cone in terms 4.
. 1
4.2 Show that the Volume of the cone is given by V' =487 h — 57(%23 .

4.3 Calculate the height of the cone for which the volume is at a maximum.

QUESTION 5 K (-2;3)

In the sketch alongside, points
K(-2:3), L{p;0) and M(-5;-3)

are vertices of A KLM in a Cartesian
plane. KM cuts the x-axis at N and

V' N
z
R

KNL =t .
\L(p;o) .
/

M (-5;-3) v
5.1.1 Determine the equation of the line KM.
5.1.2  Hence, calculate the co-ordinates of N
5.2 Calculate the value of p if KM = LM

5.3  Determine «, correct to ONE decimal digit.
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QUESTION 6

In the sketch below, the circle with centre M touches, the y-axis at P and the
x-axis at R(2:0). The straight line defined by the equation y = —x — 2 cuts the circle
at point Q and passes through point P.

xV

\4

6.1 Write down the co-ordinates of P.

6.2 Write down the co-ordinates of M, the centre of the circle.
6.3  Show that the equation of the circle with centre M is : X+ —dx+4y+4 = 0.

6.4  The straight line with equation y = —x + ¢ is a tangent to the circle with centre M.
Calculate the numerical values of c.

QUESTION 7

7.1 If4tan a—3 =0 and 90° <& <360° determine without the use of a calculator
the value of cos®o—sin «.

7.2 Simplify, without using a calculator:

sin 61° . sin (90° — 6)
cos 29° . sin (180° - 6)

7.2.1

7.2.2  sin 15° cos 15°
7.3  Prove the following identity:

si11A—cosA+sinA+cosA_ -2
sin A +cos A sin A—cos A cos 2A
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QUESTION 8
8.1 Determine the general solution of cos 2x + cos x —2 =0 5)
8.2  The sketch below, shows the graphs of :

S = {(x;y/y=sinpx} and

g={(x;y)/y=cos(x+¢q);x e [—180"; 180"]

A(45°;1)and B (165” ; — %) are two points of intersection of fand g.
[y
A
J / g
1507 97T 507 180°
B
C

8.2.1 Determine the value(s) of p and q. 4)

8.2.2 What is the period of g? (1)

8.2.3  Write down the co-ordinates of C, the turning point of the curve g €))

8.2.4 Write down the co-ordinates of D, a point of intersection of fand g. (1)

[12]
TOTAL: 100
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INFORMATION SHEET: MATHEMATICS

INLIGTINGSBLAD: WISKUNDE

_~bi\/172 —4ac
2a
A= P(1+ ni) A= P(—ni) A=Pra-i)" A=P1+i0)"
di=n Z:r:”—’(%il—) T =a+(n-1)d Sn:g—'(2a+(n—1)d)
i=| =1 d
Tnzal”" S :f_’ﬁ’_”___l_) : r#1 Sw=i;-.—1<l"<1
" ’"—1 1—~,]/'.
P +i) 1] p_ A=)
i i
() = fim f(x+nh)y— f(x)
h—>0 h
X; +X +
d:\/(xzwxl)z’F(J)z”yl)Q M[ ! 5 2;)/[ 2)’2)

y=mx+c Y=y =mx—x)

(o — ay + (y - 17)2 =7’

a b C

In AABC: e s
simd sinB  sinC

sin(a + ﬂ) = gin a.cos f + cos a.sin B
cos(a + ) = cos a.cos B —sin a.sin /3
cos’ o —sin” &
cos2a =11-2sin” «
2.co8” a1

(x; ¥) > (xcos@+ ysind ; ycosd — xsind)

>

n
1)(/1) — ’:](_/Q

- n(S)

y=a+bx

X=

Copyright Reserved

Yo =W

m=—5——

Xy ™%

m=tand

a2 = 192 + 02 —2bc.cos A area AABC = ;— ab.sinC

sin(a — ) = sinav.cos  — cos a.sin 3

cos(a - ﬁ) = ¢os a.cos f +sin‘a.sin f
sin2¢ = 2sin ar.cos &

(x; ¥) —> (xcos 0 — ysing ; ycosf + xsin )

i 2
Z(xi - J_C)
o = =l

n

P(4 or B) = P(4) + P(B) — P(4 and B)

L 2= x)r-5)
> G-y
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