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PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY BEFORE ANSWERING
THE QUESTIONS.

This question paper consists of 21 pages. Please check that your question paper is complete.

You have also been given an information sheet.
All answers are to be written in this booklet.

Read and answer all questions carefully.

Number your answers exactly as the questions are numbered.

It is in your own interest to write legibly and to present your work neatly.

All necessary working, which you have used in determining your answers, must be clearly

shown.

Approved non-programmable calculators may be used except where otherwise stated. Where

necessary give answers correct to 2 decimal places.

Diagrams have not necessarily been drawn to scale.
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QUESTION 1 — a calculator may be used in this question.

The results of 10 students’ grade 11 examination results are given below:

(a)
43 70 35 60 85 92 65 62 75 58
(1) Calculate the mean test mark.
/J
>3 = G, S5V
[ 1
(i1) Calculate the standard deviation.
‘ff
#

13,79

(1i1) How many grade 12 students obtained marks within one standard deviation from
the mean?
A

6,S+13,7% = 20,2% V'

_/"\

(C?(O}S = '3/—7 % = 5 Q, —72_ V Ca

[ 52,72 % s0,25| i (I

(1)

(1)

7 Afnolanply \/ Ca (

2
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(b)  The box and whisker plots below summarise the final test scores for two of Mrs Smith’s
Mathematics classes from Grade 11.

(1)

(i)

(1i1)

(iv)

Class A ® L
Class B *— e
< | | | [ | | L1 .
30 66 72 80 84 90 96 100

Write down two features in the scores that are the same for both classes?

wdx, = 9

Medon = BO [ =) @)
Calculate the range for Class A. _ 8
) v/ .
W = 9¢-30 = ¢( G (
N :
(D
Calculate the inter quartile range for Class B?
QR = 90 —72 = I%
(1)

Comment on the distribution of the data set for Class A.

Mugotnel, _ctcoiseo v (! a (1)
7 J |
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(c)  The speed in km/hr of 170 snow skiers passing a certain point on a ski slope was recorded

and summarised in the table below.

SPEED FREQUENCY | CUMULATIVE FREQUENCY
0<x<10 10 {0
10<x<20 20 320 A
20<x<30 45 ~FE" A
v
30<x<40 71 14(’ A
40<x <50 24 ,
* 170 W\
()  Complete the table above. 2 @
(11) Draw an ogive curve of the cumulative frequency vs speed of skiers.

— bJ
o O
(=T =)
|

—
(=
=]

<

N
!

V—
-1
<
|
|
1

o - R =

1501 ] ] - I , ¥ -

%
\%; 140 ' I
3 e e E——
120 — ‘ *
\5 110 _ // 7 :
100 ,
AN '
v % T4 |
. = — v - |
3 W ] =  — SR P E— —— R A{'\
N7 7 ; 28 )
S S A MO SO . ¥ A1/ WSS N [ A S S [N ,
3 60 = 7 A ( )
50 — - i = P S o T e }, e I \\
g I I Y __f RN il ] VW
30 ' 1 S S I S
o =" |

40 50 60

=
/“17’1““"(7 e @

(1i1) From your graph, determine the value of the median. Show clearly on your graph
where this answer was obtaine -
{ A AN

A A fL’ udd  _LAB) AN
CQ?— = 32/2—’ gﬁ(.m_u\, A\ } Lo k" vvux««“ (1)

(iv) Use your graph to estimate the number of skiefs that passed the point with Speed )

A

greater than 35, S A,
Moo DF = 70— |1&p

Lo, M oo 0 KL -

=l WA [T

kji
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QUESTION 2

(a) A learner claims that in general, the higher the range of a set of data, the higher the standard

deviation. Determine whether the following pair of data sets prove or disapprove the learner’s
claim. Justify fully.

Data set 1: 60; 80. 80. 80, 80, 100

Data set 2: 62; 62; 62; 98; 98; 98 (2)
%&u Aoy | = A0 A St elow. = 1,55 W
//\)—&-‘/7% AL# L = 3@ N /EL/CDZ elo). = l & WA

/fb@-# A or—roc

(b) Let a, b, c and d be integers such thata <bh <candc =d.

The mode of these four numbers is 11.
The range of these four numbers is 8.

The mean of these four numbers is 8.

Calculate the values of a, b, ¢ and d. ' (4)
C= A =11 V
D
//\J;.Ag,re = || —a = 8/
[ //
e 2 C,
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(c) | |

PR —

The above diagram represents the age demographics of Facebook users in South Africa.

Use this diagram to answer the following questions:
State whether the statement is true or false. If false, correct the statement.

This data is skewed to the left.

()
| ) _AAMeoneA A AN
7 Va
(i) The median age is between 25 and 30.
i) 50% of the users are over 34.
= ok SZ v D24,
VA \/ '\
(iv) The Interquartile range is approximately 15 years of age.

l‘:

N\ P X | & £ )

VA
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e

(}C\ AN = /]/?;t?& = 3‘\’#‘“3!'7

e

QUESTION 3 y 117
Jan b= BN oy
AN anz’
— s c:L
4 L
- i =
—. @ = {\fw; l( ‘
6> -

A5 3—3) = N AA4 RS A0 T

(a) Calculate the length of AC. (Leave your answer in surd form.) (3)
AC = J/\/ (= +S>7+ (Gr +5>2/ MO CBy
- A/ A + 144
= Naog N
= A /TTE V4 {/ 77\)
— \

(b) Determine the coordinates of M, the midpoint of AC. (2)

Mz, —249)
= (-y 2) o>
4 (V24 %%

(¢) Calculate the gradient of AC.

Moac. = C‘]*(fa\ / = 2 :__é,l_/ /x;;)

2 —(-35) T e
(d) Hence, determine the equation of BN. (3)
N = —
=2 :
l fi)—)ﬁ L-,/R) /Loi_*;’ S [%#7)1
] B wac, 35/ 4 ;_ai\'?/
v 3 2 [ 2)
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(e) Calculate the area of AABC if N is the point (1 ; 6).

_tseos A ADC, = J7-DF G-
*—}_AC,E’;!\] :)Vrae%—lg 7

A
A - vz
é A l?; . 51/‘ '3 ",1/ 2 = A3
— , / > o
= o N [ &
—
(f) Calculate @, correct to 1 decimal place. (3)

©= Jrcw 'C/MJ - e "(/‘Me»)

= S(;,'?J\ — ;a G2, = 5
| 2
[2)
[16]
tﬂ"ip‘:r}‘— 5 1
SN \_ ) FR T
! ! e = A + b4 A W
Ledep (492 Al R
B e e
3 PO = A qatlo= Aes
[ AC = v P
e
JIUA-iLUJ: 77777 L (_,\_aewi
,I,.:} //-.y = 4
A(1;5), B(—3; —1) and C(0; —3) are the vertices of a triangle.
(a) Write down the coordinates of D if ABCD is a parallelogram (2)

(+0 S
Mac (2,

MsBD =2 Mﬁa
= é—_:’jﬂc . J_2__ ; - i}’ﬁ’ == [ = |

(J/CLB« 4.\/‘7;' l_u},,/ s—rtt)\{- MLC,J/ 1/

- s

s
ay

(2l

: P
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(b) Show that ABCD is in fact a rectangle 3
_= S\ S _
/(‘{"L;A.P) - (3) _/lu; o W 3{ ( ‘j\/
O —-(—->
== = 7 e — X
4 2 V —= V
— 2 ——2 e j/ —
Map , Mepc = i“_ ¢ = ==l [ 2)
/\
# b:CI()o ABCI)MOLMC// (‘Z_ CID>
3)

(c) If A, B and E(5; y) are three collinear points, find the value of y.
£(5.4)

Alys) e («\gg,-nx
\ Mab = < ) PE /%L—rl
AN VNS /
W M =YY
O 24 = L T2
y ljj;jm / [ 2)
(d) If the distance betweenban F(8;p) is 10-;Jn1ts find the possible values of p. 5
CCO _’53 gt B C 5
CF = /\/ 34 (|’->T%) 4
I(}o / A + ([}t-a\l AN
(P‘rﬂv OR lp“‘fefﬂ\_%a ol
p+3::i‘6 , b op - V=g
]i) = D —9Y \/ C]}D ‘{'qb (JF "'5%/;: O
[13]

Form 4 Mathematics Paper 2 November 2017



10

QUESTION 5

SHOW ALL STEPS OF WORKING.

(a) Simplify the following to a single trigonometric ratio of x:

6
cos(180" — x) sin(180° + x) tan(—x —180") e _ ©)
cos(90° +.x) / ( VA ,;f.;;,_ W BAGAS
40 2C . “’"M . e X \ W\ /t oKL 4
— e
: . "."/ LA
e ~—CRo 2C . '2\,\,\, p & \, / = RN 'x <
\\AM_?( {4 o
Mgy —dRe Yoo
1 2
b P =
(b Rave thit 1+sinx = 1-sinx  c0s2(180°-x) 4)
\//\
| —=awx +Fttany P =2
b s v no 2
l_ ) K‘—L-/&L;){ l—-‘o_\ f’ F__/f./é—dﬂ(_\/
e -/
—— / e
[ ~ B X Y 2
o g
L he = v hs
(c) For which values of x in the interval 0" < x < 360" is the identity in Question 5(b) undefined? (2
l + Ao =0 | —auwxX =0
A = —) N A = | A
\ =
>c = a70° Vv v gE, = S ¥ g 2
. —— —————————— \_
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(d) Using a sketch, drawn in the relevant quadrant, given that 13sinx + 5 =0
and x € [90°; 270°], without using a calculator, find the value of each of the following:
(i) sin(90° — x) AML = — S ©)
= 4V 4 | % ]
= — 1= / .30 -s*\ / f “*““’(‘““"J

(ii) tan(180° — x) /f*ﬁww‘ff)
\/ i - YU . B /

- — ‘[—fiw\x
TZ \/ Ca (z) < Bl 45‘9;’1/ '
(e) Solve for x in each of the following 73, .?ﬂ’f 5 _f[/‘ 2T (4)
(1) 7 cos 2x + 2 = 0, giving solutions for x € [0°; 36?/]
/\ \73/ CaL
A R = ~"—“;—l"\/ 72,298
v\

A = 150~ 73\/\2;%;(4«/&%04\/ a/lssLOT 72,298 ¥ A6 0
2X = (06, b 360 o Qx =253 398 +.M360

X = 53,3 N X = 26, 7+ V150

faax \ - /. (®

2/, A — ' ' 1
44 Y XE1533) 124,77232,3° 3067 f
@L\UL-/‘"“Q' L' - ~

oo oli) | (cosx —2) (3sin2x —2) = 0 giving a general solution. / (5)
{,ﬁ: J«c@/m 2/ ABun A = L ad AL,%
/KM“”" ,Mewié&é

A>¢= 1gp~— 4{,\;/4— k 3¢0 OB  3AX= 41,%‘4—/%560»

2x =25 |89 /-(—/ﬁc%'o X = gvhlq%‘«/\%l@°'
> = (aq |+ 180" bez A
e ————— // :;_
-
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(f) Given that sin 34° = t, write each of the following in terms of t.

()  sin214°

= — w34 V.

—
= '(j V

P
(i)  sin56° , \ 58]
; , e
-/ e T
A l = t 2 ’/ﬂ

(i) tan(-34°) /

/
= — +a0 34

ATt

QUESTION 6

The sketch graph below shows the curves of fand g, defined by:

f(x)=cos(x+b) and g(x)=csinx where x e[-180" ; 1807]

r

+ 1
45 o0
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a (¢ -~ T (- 45 .
O{Cx)- R Aw X ) < éxiﬁfé> 13
— P)C-’q-pc_- l(jq, }: = '4,34\/

(a) Determine the values of b and c. A~ (2)
2
b = — A4S V
C= =2 § 2

(b) IfP(d; 0,51)and Q(165, 36° e) are the points of intersection of the two graphs, wrlte down the (3)

values of dande. . Coy Are Alad (/” et 7} o catt
Tlo o T eS 36
k20,5 | 0,51 = —Rawd  Rub x= 1S 36
v
VA - 0,255 = _ancl I = —Qaun 165, Bf
) = = _ y — .
oA 14,77, o, SE
T
()  For which values of x is: v
@ f()>0 —ade 2 vio o
>C & C Abj l35°\ Aia Céa iy
! e
)
ik
i)  f(x)g(x)>0 _ ,_ o‘-”} . 2)
P s ( V‘ES , 0 \ b iactoka v
= VAL
‘ T ) . O A
v OC & Llab , Vo0 ) braclorty ( i
A
(d)  Ifthe y-axis is shifted 60° to the right, what will the new equation of f be? (1)
= f— - - ,A’IK’H.*_',_‘“-—J‘/ , =
ol A /La = A4y L)( - A4S / ~ pre ,\/7 — 10> )
7 . £ 3\
T = —Cea LY A "y . 5
(e)  Write down the co-ordinates the maximum point of y =—csinx (1)
¥ A
(F30" o) (1)
AN
[10]
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QUESTION 7

(a) At a particular time during the day, a tower of height 19,2 m casts a shadow. At the same time, a

person who is 1,65 m tall casts a shadow which is 5 m long.

1,65m
&
b eyt
——— shadow of tower —————] i)
( : @ What is the length of the shadow cast by the tower at that time? (Af \6Y

s s V
__ . | V/ I
© = fan —L——,g) 18, 26" [ 2D
[} %

(lr’)) ‘LMN?.A/ MI/ — “(’@V[QO’ \3/&-6\//(7)/ _l___
R v v Jais, 26°

e = l‘?/&KB/O\Si/

L AN O

1

Form 4 Mathematics Paper 2 November 2017



15

(b) A cyclist at training is on his way from P to 4. When he reaches point C, the road forks. The
road to the right leads directly to 4, which is 60 km from C. P and C are 20 km apart. The road to
the left leads to 4 via B. C and B are 40 km apart.

The angle between the roads (BC and AC), is 35°.

B A

(1) Calculate the difference between the distances of the two routes from P to 4, correct to the

nearest kilometre. o “4)

QAN(J W@Au. = F et \/
Tow o ABC  AP®= 40"+ 0= 2. 40. L0/ oA
"4

AB = lats 07

AR = 3“3)(0 . = 2¢ / (3(0+(&L>
: == ¥
ALY r e ——;O+4o+a§/5l. \4\
=as,6l / Rfhsmene =\l [
17

(i) Calculate B (3)

'/“U\'\’% = K D257 / ( C)F{‘,\‘ Aar B — R A3

__ A q

A = 0,9% o Ao =2E, 1\

7
S [13]
A P) = O) C[ b i =

B= 73° v ‘04_‘ ?fcfﬂ
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QUESTION 8

16

In the diagram, O is the centre of the circle passing through A, B, D and C. AB // CD and B = 20°.

Complete the following statements and reasons to prove that AOEC is a cyclic quadrilateral. No extra

steps or calculations can be added.

Statements Reasons
b= snosmam &O".}.ﬁ Alt angles equal; AB //CD
0, = 40° ko LRl TR L on S
5: 20° A’A)MW.&MLL,Q uﬂ?’; \_L"_,J V"f
f’j. (

By 5 sensina 4 Ov\’ Ext angle A

. Vj"
~ AOEC is cyclic

/(,mwzildomv — oL .Afﬁ«\a\y
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QUESTION 9

In the diagram below, O is the centre of the circle. PR is parallel to QB. QOB is a diameter.

PBQ =20’

Find, with reasons, the sizes of the following angles.

(2 marks each)

Statement

Reason

W R = P : i
C‘ O ~,/‘,' Z Ay —Hoaun Car CAp ,i\_:;/
R , —
1 = 4.0 ARy / = PR // B Q
@) 0, _ ) | :
= ,R_,@ 5 L0 ) Ay %w
(iv) 0, 0. v
= A0 Ll enkd = R L ery

52 s A
(V) / l|OG
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QUESTION 10

In the diagram alongside, the circle with

centre O has BC = CD and BOC = 2x.

18

Determine, with reasons, in terms of x.

Reasons

@ D / (2)
— g Y L _a ¥ Couisp
= cQ L. o,
Carcwns \/
(i) BAD (4)
PeE A ~ /
LS BT, D=5, = ' j/wx-ew ARy
L E = 18— s v Hha s 2
A /
A = X V4

[6]
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QUSTION 11

Refer to the sketch below.

19

In the diagram O is the centre of the circle with AE and CE tangents to the circle centre 0. §; = 127°

Calculate, with reasons, the size of E. (5)
STATEMENT REASONS
ld\' O _L iA? E \/ ' Ao (_,LLW —L \'[6\.4\,

“\

A =90

44,«.«/\/2@4\% a =90

| _racd L ‘(“‘Li

J

Nl — AE ‘ ,
ol 0, =\%F ¥

:‘&_ < ,'0 AL W/(D—W E vV 3 / [5]

™\
lso 127+ &

e B
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QUESTION 12

In the ﬁgure below PT and PR are tangents to the circle at T and R respectlvely Also PK || RA.
P, = P, . Do not assume that K is the centre of the circle. P

() Whyis R, =22 A v \ D
Corpean £ o= * RKp// AR Y
7 > P s
(i)  Prove, w1th reasons that KTPR is a cyclic quadrilateral. (;végj ’ ¥’ }
/ ‘ \ ’
R, T V_ epeed %mw me Aqwo pPecd
e | L M
_r{ - A [ / A g Ty W/ A
) Vo tan et o
< G / ; e D IAD
A=K V S Zlo =, IRTZ/%N
~ A \#\
‘( ™ \ gt L<‘ \;‘II\ "_,‘
v BETPE e Vcﬁc Conierns Lo 4w Qaus
Aﬁi ey
3 o >
(iii)  Prove that PK bisects TKR. <o < | = k'?. -(57 )
/P e, -
| & Tk?P = A RkP KPW

f‘\ e(;
e K\. = L<2_ \;‘f
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(iv)

Prove A=R, A \ 3)
L= Ke el Ahe
A Y
k\ = /5( v ,  _AlprLaD AP y /}HH, . a bty
A A\ / . o v/ ) /,‘I
Ki=Ro V _aty 2o = KE/AR
I [ 23
A e E
[13]
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