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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

j» This question paper consists of 11 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. You may use an approved scientific calculator (non-programmable and non-
graphical), unless stated otherwise.

6. If necessary, round answers off to TWO decimal places, unless stated otherwise.
7. Diagrams are NOT necessarily drawn to scale.
8. Write legibly and present your work neatly.

Copyright reserved Please turn over


happy
Rectangle


~ Mathematics P2

QUESTION 1
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1.1 The table below shows the average weight and standard deviation of packets

of chips from different distributors. Independent quality controllers

investigated the weight of the packets of chips to see if the distributors are

complying to the rules. The packets are all marked to have 130g of chips

inside.
Distributor Average (g) Standard Deviation
A 125 4
B 132 2
C - 130 5
D 129 1
E s 134 3
1.1.1 If 2000 packets of chips were investigated from Distributor C,
what was the total weight of chips tested? 1)
1.1.2 Which one of the Distributors is the best to buy from? Give a
reason for your answer. @)
1.1.3 Which one of the Distributors will you rather not buy from?
Give a reason for your answer. @)
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L

1.2 The following histogram represents the lengths and number of fish caughtin a
freshwater angling competition. The shortest fish was 9cm and the longest one

~
was 58cm.

Fish caught in freshwater angling competition

Frequency

0-10 10-20 20-30 30-40 40-50 50-60
Lengths of fish (in cm)

1.2.1 Determine the range of the lengths of the fish. :
1.2.2 Complete the cumulative frequency table in the ANSWER (1)
BOOK.
Interval Frequency Camulative |
frequency
0<x<10 | 3 |
10<x<20 15 '
20<x <30 27 i
30<x <40 45 i
40<x<50 38 !
50<x <60 12
)
1.2.3 Draw an ogive in the ANSWER BOOK to represent the data. 3)
1.2.4 60% of the fish are less than xcm long. Use the ogive to
determine the value(s) of x. @)
[13]
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The top 10 athletes in a certain province took part in the Provincial Biathlon

championships. They had to participate in 10 km cycling and 3 km swimming.

The following table represents the times for each athlete, for cycling and swimming

respectively, recorded in the championship.

Athlete Cycling (in minutes) Swimming (in minutes)
1 22 39
2 15 40
3 24 47
4 il < 10 iy 38
5 i 55
6 [CH 45
7 orot] 58
8 30 50
9 20 44
10 35 65

2.1 Determine the average cycling time for the 10 athletes.

2.2 Determine the equation for the least squares regression line of the data.

2.3 Calculate the expected time for an athlete to complete the swimming event if

he takes 29 minutes to complete the 10km cycling.
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3.1 P(-3 ; 2) and Q(5 ; 8) are two points in a Cartesian plane.

3.1.1 Calculate the length of PQ. 2)
312 Calculate the angle that PQ forms with the x— axis, rounded of
the nearest integer. 3)
3.13 Determine the equation of the perpendicular bisector of PQ in
the form y =..... :
& (5)
3.2 In the diagram A, B, C and D(3 ; 9) are the vertices of a rhombus. The
equation of AC 1s x-+3y =10.
A D (3;9)
G
>
B A J
3.2.1 Determine the equation of BD. (3)
322 Calculate the coordinates of K if the diagonals of the thombus
intersect at point K. 4)
323 Determine the coordinates of B. @)
3.24 Calculate the coordinates of A and C if AD =52 units. @
3.25 If the rthombus is reflected about the line x =1, find the
coordinates of the image of A. @)
28]
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QUESTION 4

The diagram shows a circle with centre P (—4 ; 2) and a tangent at A (a ; b) with

equation y=—%x+§. }'T

4.1 Determine the coordinates of A.

5
42 Determine the equation of the circle P in the form (x—a)’ +(y—5)" =12, ;;
43 It is further given that the circle P is reflected about the line AB and then
translated along the line AB to centre R . Circle R has y —intercepts at 3
and 5. Find the coordinates of R. @)
[12]
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QUESTION 5
5.1 If it is given that tan20° =7, express the following in terms of 7:
511 tan 70°
5.1.2 in 50 i
X sin 50°
513 10 2
oLs cos10°
(4)
Dk In the diagram, P(—4 ; m) is a point in the Cartesian plane. It is also given
that ZOX =4 and siné':l—;,
Z
e
N
“ 0] > X
Determine the value of m, without using a calculator. 6)
[16]
QUESTION 6
6.1 Simplify the following without using a calculator:
2cos105°cos15°
cos(45°—x)cos x —sin (45°—x)sinx -
6.2 Determine the general solution of 1—tan x =cos2x if sinx#cosx. ©)
6.3 Determine the value of @ if cos90°, sin30°, tan g are three consecutive
terms of an arithmetic sequence and 0° <6 <90° @)
115]
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QUESTION 7
7.1 7.1.1 Show that 2cosx =sin(x+30°) can be written as
3sinx=3cosx
3)
Tl 2 Hence, solve the equation 2 cosx = sin{x+30°) for
x e (—180° ; 180°]
“4)
72 The graph of f(x)=2cosx for xe(—180°; 180°] is drawn in the diagram
below.
' A ¥
: - e~ :
: x
2R ?  ammas N T 0
—d i
F24 Draw the graph of y =sin(x+30°) for x e (—180° ; 180°] on
the same set of axes in the ANSWER BOOK. Clearly indicate
the intercepts and turning points. 3)
7.2.2 Use the graph and the information you have, to solve the
following:
(a) 2cosx >sin(x+30°), xe(~180°: 180°]
(2)
b 2
®) >0, xe(-180°; 0°]
sin (x+30°)
3)
[13]
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QUESTION 8

Two poles, PQ and RS with equal lengths of y meters, stand with their lower
points Q and S in the same horizontal plane as the point T. They are also
equidistant from T, distance equal to x. The angles of elevation of the top of the

poles are both . QS subtend an angle & at T.

P R
A 1
1 I
1 rF
A 4
1 1
L I
A r
% F
\‘ 'l
y ‘1- !' y
o 7
LS 1
A" ]
1 r
1 ’
\ i
4 '
;5 !
., ')
A !
\‘ '; P
N 3
Q '\ ; S
1 '
1 1
) y
3 '
¥ ]
x o - x
v ]
a\ /g
\‘6:'
T
2v*(1-cos@
Prove that: QS? = AT'“‘)
F 5)
[5]
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QUESTION 9

In the diagram O is the centre of the small circle. AOCD is a cyclic quadrilateral.
EOBC is a straight line and B, =35°. E=x and D= y.

9.1 Determine the value of x.

&)
“)
(7]

9.2 Determine the value of y .
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QUESTION 10

In the diagram BA and DC are parallel. C is the centre of the circle. Diameter BF || DE. E

is on AF produced and CDE = x .

m

10.1  Name, with reasons, three other angles each equal to x.
10.2  Give areason why BA L AE.

10.3  State, with reasons, whether or not CDEF is a cyclic quadrilateral.
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i QUESTION 11

11.1 ~ In the diagram EG is a tangent to the circle with centre O.

Prove the theorem s

&)
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Proof that:
11.2.1

1122
11.2.3

11.24
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is the centre of the circle

)
€)
&)

®
[22]
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INFORMATION SHEET: MATHEMATICS

£ —b Vb2 —dac

A=P(1+ni
2a
A=P+i)"
Zl:n Zi:n(n+l)
i=] i=] 2
P g™ s _a!r”—l) .

n

r—1

P L |

i I

d=\/(x2 “‘xl)z +(, _,Vl)z

Y= =m(x_"‘1)

y=mx+c
(x—a)2 +(y-l;|)2 =5
In AABC: g b %

sind snB sinC
areaAABC =%ab. sin C
sin(a + B) = sin a.cos B + cos a.sin B
cos(a + )= cos a.cos B —sin a.sin B
cos’ @ ~sin’ &

cos2a ={1-2sin’ @

2¢cos’ a—1

(x; )= (xcos@+ ysin g ; ycos@— xsin 8)
(x;¥) > (xcosf~-ysiné; ycosd+ xsin )

2 fx

n

X=

y=a+bx
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A=P(-ni)  A=P(1-i)

T,=a+(@m-d s, =-’23(2a+(n—1)d)

§ =2 ferwl
l—#

r#l

ey — T LEHA) = F(X)
P T

M (xl+x2.yl+y2J

2 7 2
Y2 =N

m=tan &

2 =52 +¢2 _2be.cos A

sin(a — ) = sina.cos f — cos av.sin

cos(a — B)=cosa. cos B +sina.sin B

sin 2 = 2sin ¢z.cos &

it 2

Z(xf —f)

2 f=
g’ = i=1
n

P(4 or B) = P(A) + P(B)— P(4 and B)

p - 2x=Tr-3)
2 w5
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