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Mathematics 2 September 2016 Common Test
NSC

INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.
1. This question paper consists of FIVE questions.

2. Answer ALL the questions.

3. Clearly show ALL calculations and diagrams that you have used in determining
YOUr answer.

4. You may use an approved scientific calculator (non-programmable and non~graphical).
5. If necessary round off answers to TWO decimal places, unless stated otherwise, ( ,
6. Answers only will not be awarded full marks.
7. Diagrams are not necessarily drawn to scale.
8. Number the answers correctly according to the numbering system used in this
question paper.

9. Write neatly and legibly.
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QUESTION 1

NSC

September 2016 Common Test

1.1 Atravel agent did a survey amongst his clients as to which type of holiday they prefer.
The table below shows the results of this survey.

Game Sea Drakensberg Total
reserve
Male 250 70 a 500
Female 150 b 160 c
Total d 170 e 910
1.1.1  Write down the values of a, b, ¢, d and e. (2)

1.1.2  If a client is selected at random, what is the probability that this client

} (a) Will prefer visiting a game reserve? (D)
b Will be a female? (1)
() Will be a female and prefer visiting a game reserve? ¢))
(d)  Will be a female or prefer visiting a game reserve? )

1.1.3  Consider the following two events:

Event A: a client is a female
Event B: a client prefers visiting a game reserve when going on holiday.

Are events A and B independent? Motivate your answer with the necessary
calculations. 3)

1.2 Figures obtained from a city’s police department indicate that of all the vehicles stolen,
‘ 70% were stolen by syndicates (gangs) to be sold off, and 30% were stolen by individual
j persons for their own use.
Of the vehicles stolen by syndicates:
e 10% were recovered (found back) within 24 hours;
e 30% were recovered after 24 houts; and
e 60% were never recovered.

Of the vehicles stolen by individual persons:
»  30% were recovered within 24 hours;

e 40% were recovered after 24 hours; and
e 30% were never recovered.

1.2.1 Draw a tree diagram to represent the above information. 3)

1.2.2  Calculate the probability that if a vehicle was stolen in this city, it would be stolen

by a syndicate and recovered within 24 hours. (2)
1.2.3  Calculate the probability that a vehicle stolen in this city will not be recovered. 3)
(18]
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A frustum is the portion of a cone which remains after a smaller cone has been cut off its upper part.

13,5em

Smaller cone that has
been cut off.

FRUSTUM

The height of the small cone is 13,5 cm and the height of the large cone is 27¢m. ( ;
The diameter of the base of the large cone is 24cm and the diameter of the base of the

small cone is 12cm.
2.1  Tind the volume of the frustum, giving your answer in terms of .

2.2 The frustum has the same volume as a certain sphere.
Calculate the radius of this sphere.

List of formulas to choose from
when answering Question 2:
V=4m’

V =mr?h
V=1mh
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QUESTION 3

3.1 Inthe diagram A(~15;p) is a point such that OA =17 and DOA =@, where 6 isa
reflex angle.

y

el D

< 0O l;) >
B(x; »)
O A(-15; p) y
3.1.1 Calculate the value of p. (2)

3.1.2  Determine the value of each of the following without the use of a calculator:

(a)  cos® ¢y
(b)  tan (180° — ) 2)
©)  sin(0 — 360% . cos(90° — 0) ' 3)

3.1.3 B isapointon OA, such that OB = 10. Calculate the values of x and y without
calculating the size of angle &.

(4)
3.2 Simplify the following and express your answer as a single trigonometric term.
—x) . tan 225°
COS_( ) t'm. + tan (360° - x) (7
sin 90° ~sinx
3.3 Prove the following identity:
2 sin’ x _cosx @
2 tanx — 2 sinx cosx sinx
3.4 Determine the general solution for x if:
sin 2x + 15% = cos (ax ~ 159 (5)
[28]
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QUESTION 4

The following sketch represents the graphs of:

Jx) = acos (x+ b) and
gx) = ¢sinx for xe[-180°;180°]

4.1

4.2

4.3

4.4

Copyright Reserved

From the sketch above write down the values of a, b and ¢.

A (14,64, p) and B (g;-0,51) are the coordinates of the points of intersection
of f and g. Write down, rounded off to 2.decimal places, the values of:

422 ¢
For which values of x will fx) . g(x) 2 0?

Ifthe.graph of f is shifted 45° 1o the left, write down

)
1)

the equation of the new graph.

Septeimber 2016 Conmon Test

@)

2)
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QUESTION 5

5.1 In the figure below, AB = 107 mm, BC =68 mm and ABC = 79°. AC L DC.

DAC =22".
B
79 D
‘ 107 muy
| 68 mm
/»»‘22/
4 %
f 5.1.1 Calculate the length of AC. 3)
5.1.2  Calculate the length of DC. )
5.2 .
521 Complete: Areaof A ABC = %ab )

5.2.2 Inthe figure below AB=AD with DC =% BD and DC=r.
It is also given that ABD =0 and sin 20 = 2 sin o cos o.

A
{
o C
B D .
(a) Show that AD = —~ “)
cos

(b)  Now determine the area of A ADC, in terms of o and 7. 4)

(14]
TOTAL MARKS: 75
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1.2.1 ) v
R(within 24h)
10%
v 309 L
S R(after 24h) 1A for first branching: into S
d IP
0% 9% o
NR 1A for branching from S into
R(within 24h), R(after 24h) and
R(within 24h) NR
30% .
1A for branching from IP into

| S: syndicates; IP: individual persons;

R(within 24h), R(after 24h) and
NR

Mathematics ¢ i 4

| R recovered; NR: not recovered ) (3
~ T : —
122 | T0% x 10% = 0.07 1A for 70% x 10% OR 0,7x0,]
0,7%01=0,07 | 14 for answer @
70% x 60% +30% x 30% | 1A for 70% x 60% OR 0,7x0,6 _
123 =051 _ T
OR 1A for 30% x 30% OR 0;3x0,3
0,7%0,6+0,3%0,3 1A for correct answer
=051 3}
[18]
QUESTION 2
21 | Volume of large cone = 1%
=1z(2fQnv 1 A for substitution
=1296n v 1 CA for answer
Volume of small cone = £ z-°h
= 17(6)(13,5)
=162 zv 1 A for answer
Volume of frustum =1296 7z — 162 «
=1134 7 v 1CA for answer 4)
22 | Volume of sphere = £ 72~
tm7° =1134n ¥ 1 CA for equating
P =8505 v '1 CA for simplification
r=947cm v | 1 CA for answer 3)
1
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QUESTION 3
3.1
311 | p? =177 - 15?2V 1A for using Pythagoras
p = =87 1A for correct answer @
312 Z15
(a) cos® = 7 v 1A for answer m
1312 | tan(180° — 6) = —tanf ¥ 1A for correct reduction
(b) _8 P
= _2v 1€A for answer
1 5 H )
312 sin (0 — 360%) - cos (90°— 6)
© o 1A for sin(6—360°) =sin8
= sin9.sin§ 1A for cos(90° —6)=sin8
= sin’?#
- (=8Y
17
-, ,
289 1CA for answer
. L . _ 3)
3.1.3 b = = Y v Ham\w for equating the ratio
17 10
179 = —80 |
80 ”
y=-Izor -471 ¥ 1CA for answer
cosh= X o 1CA for equating the ratio
17 10 :
17x = -150 '
|
150
x=— o -8,3L v 1CA for answer @
is-t io
T T 7
.mu = m\~ mv
|
& o= 0
T T
2 @ - mw\.ﬂ\
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52
521 [%absinCVY 1M for correct formula M
522
(a) BD = 2r
BAD = 180° - 20 1A for finding BAD
>U> = I_wUﬁl v 1A for applying sine rule
sin B- sinBAD
% = — Zr v 1A for correct substitution
sina sin(180° - 22)
AD = mw sine
sin 2
2r sing
=0V 1CA for simplification/substitition
2sine cos @ )
. T
cos & @
w%.w ADC=180° — ¢ v 1A for finding ADC
.. Area of AADC = % AD r.sin Q 80° — Qv 1A for applying area rule
=1y-L rsnav r
cos & 1A for substituting AD= and
cos &
; sin{l80° — ¢ )=sincx
-y S A v
cos &
=% oY 1A for answer )
(14
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