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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1. This question paper consists of 6 questions.
2. Answer ALL the 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 paper. Write neatly and legibly.
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QUESTION 1

Given: g(x)=-x" +4x* +11x—-30

=~(x—2)(x—5)(x+3)

March 2015 Common Test

1.1 Write down the y — intercept of g . (1)
1.2 Write down the x — intercepts of g . (2)
1.3 Determine g'(x). (3)
1.4 Hence, or otherwise, calculate the coordinates of the turning points of g . (5)
1.5 Sketch a neat graph of g . Clearly indicating the intercepts with the axes and the
coordinates of the turning points. 3)
1.6 Determine the value(s) of x for which g is concave up. 3)
[17]
QUESTION 2
2.1 Given: f(x)=-x"+x, determine f’'(x) from first principles. (5)
2.2 Determine:-
22.1 %if y ZVW_Z% @)
222 fU)if Fr) = éi’f ;)2362 ()
[13]
QUESTION 3
Given the equation of the curve p(x)=x +3x? +4x—8
3.1 Determine the gradient of the tangent to p at x =—1. (2)
3.2 Determine the equation of the tangent to p at x =—1. 4
3.3 Show that the function p is increasing for all real value(s) of x. (5)
[11]
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QUESTION 4

A container shaped in the form of a cylinder with no top has a volume of 340 ml.
It has a radius of x cm and a height of 7 cm.

Note: 1 ml=1cm’.

,,,,,,

4.1 Write down the height (/) in terms of x. 2)

42  Show that the surface area (S) of the cylinder with no top is given by S =’ + 680 . (2)
: x

43  Calculate the value of x for which the surface area of the cylinder will be a minimum.  (5)

9]
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QUESTION 5

In the diagram below, tangent RP, having equation y —x — 2 = 0, touches a circle with
centre M(4 ; 4) at P and cuts the x—axis at R. PT is a diameter of the circle.

V is a point on another tangent to the circle that passes through T such that MV = /10,

A

Determine:

5.1 The equation of PT, the diameter of the circle. 4)
5.2 The coordinates of P, the point of contact of tangent PR and circle M. 3)
5.3 The equation of the circle. 3)
5.4  The coordinates of T . (3)
5.5  Calculate the length of TV. (3)

[16]
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QUESTION 6

6.1 Make use of sin (x+y) = sin xcos y + cos x sin y to derive an expansion of
cos (x — ) in terms of sines and cosines of x and y.
<9

6.2  Ifcos 62° = m, express cos 2° in terms of 1.
6.3  Prove that:

sin?(360° — A) +cos(90° + 2A) +cos*(180°— A) _ cos A —sin A
sin(90° —2A) cos A + sin A

6.4  Given: 4sinx-+6sinxcosx—3cosx =2.

6.4.1 Show that 4sinx +6sinxcosx—3cosx=2
can be written as 2 sinx—1) (2+3 cosx) = 0

6.4.2 Hence or otherwise find the general solution of
4 sin x +6sin x cos x —3 cos x = 2.

6.5 In the figure below, D, B and C are three points in the same horizontal plane.
AD is a vertical tower. The angle of elevation from B to A is x.

In addition, AB = AC, ACB=y and BD=¢q . -

A

B s

6.5.1 Express AB in terms of ¢ and a trigonometric ratio of x.

6.5.2 Determine, with reasons, the size of BAC in terms of y.

6.5.3 Hence, show that BC = g—m.
COS X

TOTAL MARKS:
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INFORMATION SHEET: MATHEMATICS
INLIGTINGSBLAD: WISKUNDE

o —b+b? ~4ac

2a
A = P(1+ ni) A= P(l1 - ni) A=P(1-i)" A= P(+7)"
MNi=n zizﬁ(-’lziﬁ T, =a+(n-1)d S, =~Z—‘(2a+(n—1)d)
i=1 i=1
T, =ar"" S =a<’/”m]) : r#l Sw=—a—;—1<r<1
" r—1 -7
F:x(1+z:)”—-1 P:x[l—(1'+i)11
l 2
f'(X)= lim f(x+h)~f(x)
h—0 h
2 2 X+ X oty
d:\/(xz'“xl) +(, =) M| =L ZQJl 2
2 2
y=mx+c Y=y, =m(x—x,) m=22""1 m=tand
(x—a) +(y—b) =
In AABC: .a = _b = ,c a? =b% +¢2 ~2be.cos A areaAABC:J—ab.sinC
sind sinB sinC 2
sin(a + ,[)’) = sin.cos f + cos ai.sin sin(a—ﬂ) = sina.cos f —cos a.sin 3
cos(a + ) = cos at.cos f —sin av.sin 3 cos(cx— 8) = cos ax.cos /B +sin av.sin B
cos’ a —sin”
cos2a =<1-2sin’* o sin2a = 2sina.cos

2¢cos’ o —1

(x5 )= (xcos @+ ysin@; ycos & —xsind) (x;¥) > (xcos@—ysind ; ycos b + xsin )

i 2
f:zﬁc azzg(xf”x)
n n
P(A) = % P(A4 or B) = P(4) + P(B) — P(A and B)
n
y=a+bx b=Z(x—5c‘)()_/—~)7)
D (x—x)
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