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SECTION A

Question 1

6 Marks

Grade 12 students plan to go on a cruise for their matric vacation and investigated the number

of soft serve ice-creams that are served per day during a 7-day period. The results of the survey
that was conducted are as follows:

Number of students (x)

45 67 122 98 47 88 110

Number of soft-serve ice creams (y) 50 120 167 111

25 155 177

(a) Determine the equation of the regression line to 4 decimal places (2)
\\j/ =1, laly + \ a2 x
v oo o
(b) Calculate the correlation co-efficient, to 4 decimal places and discuss the strength. (2)
= 0122

Stron% poslt‘we v

(c) Can this model be used to calculate the number of ice-creams served if there were 15
matriculants? Justify your answer with a suitable calculation

Y= -2, \)7242(\5\§ o
= — 1,259

(2)

Lo Nt \Dosslﬂc

= EXt\FC«PO\oE\Or\ v
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St Peter’s College

Question 2

9 Marks

Simplify without the use of a calculator:
cos?(—325°) — sin?145°
@ cos 20°. tan 20°

2\/ .’Zl/a_
= COSBSvSm&S

(o5 25 - <6mm S/&

_ (oS o Vv &
SN 20°

>

(b) If sin 26°= k, express the following in terms of k :

1
(1) sin 206°

R B

B - SN2k’ Caimar &

_ a
— v

—_—

(2) cos52°
= = 2sn20 Ve
= | — 2"

>
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Question 3 12 Marks

(a) Use the diagram below to prove the theorem that states:

“The angle at the centre of a circle is two times the angle at the circumference that is
subtended by the same chord or arc.”

C

To prove: AOC = 2B (5)

Bi-A v lsgp-rmd] 8 Sud
A A 5
O =28 Y et ilsof A /)d,\@
A A e _\_
Sm\ar %Al =0 . 0\7;5\;
O’L: 2%7—

=) &\*’672
- Qé\k% 28

= B
A A

ooo AOCJ = 2B
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(b) Name any 2 properties of a cyclic quadrilateral. /_}, \r\
\ vernes on
¥ oo , :
PP LS SUPP\ the crcum® s
the efininon.
Not o Prope;rbﬂ.

(c) In the diagram below F is the centre of the bigger circle with /I-zl = 260°. SF||UD and SU
is a tangent to the smaller circle. The two circles intersect at V and E.

()

¥ ext L = OPP{\mt L v &

60‘(\(\6
assuUed
Suf/ FD
Capiret S0y
S+%. = 180
Prove, with statements and reasons that SFEU is cyclic. (5)
A [
F = ix va LS around o pri
5= g v & Co-nrk LS, SEJ/Ubd (v &
U?. - %OO v o th—QhOm JC\ﬂ

- F; 1 Ql = (%
SFEU 15 Qjo\ic Opp = Sugb\ -
or
Coree of Opp Lo ot ¢ 9,
N mduce beween 2
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Question 4

16 Marks

In the diagram below, circle with centre O(6;2) has 4 points on the circumference. R(8;7), W, M
and T(1;0). OP L TM and RW is produced to F. TW is not a diameter.

YA R(8;7)
w
< | S
T(1;0) P M F > X
v
(@) Give a reason why WMT = 90° ? (1)

OPP Lls U{j QUCJ\C c]/uod SuPPk v o

(b) Prove that RTM = 45°.

(3)
_ 1-0
My = v m
v
o o O
A )
RTM = 45
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() (1)

= AJ22+ 5
nNza Ve

(2) Hence, write down the equation of circle O.

2 e \/
— _ = 2
v oo ca
(d) Give areasonwhy TP = PM ?

BIRNS \Qow\ Contre
< o

1\

()

State the co-ordinates of (no working out is necessary):

(1) M(H')' o)
Vi Vo

\/& /Q'

(f)  Find the equation of straight line RWF.

Y- - Ve (30)
s
= —€TC

Calculate the radius of the circle and leave answer in simplest surd form

r = N<%/tg\l+ (“1~2§1 U
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Question 5 12 Marks

In the diagram below RQ and RB are tangents to the circle with centre O at the points Q and B
respectively. The radius BO produced, meets the circle at A and RQ produced at P. RBOQ is

a cyclic quadrilateral. Let 61 = X.

P
A
O
1
2 . 3 g
Q\4 7
516
R
(@) Name, with reasons, 4 other angles equal to x. (5)

é%: > v J(,c\\m—c,\h()(‘ox A

@5 -t 1S opp = ook A

N

Re = L ™ 'S c
~o Ou L N Samne Sednnen

Rs = S

(b) ExpressPln terms ofx A (3)
Q+Q2, v a ton L ool
0 ( \/&
= P:vm-ﬂonm LS of A

= 9o - 2> S~
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(© (1)

If the radius of the circle is r units, show that OP =

r
Cos 2x
Ol \
- g ° o
. Slr\<q()—25(d\\/
OP - COS 2
1- 2
(2) Hence, or otherwise, show that AP = A cos 2x)
COS 2x
AP = 0P —
— :,_ - e \/Y‘(\
CoS 2
_ = .Cos 2 /hum
CDS 2. v O\evxow\
= ( <\ — (oS 23@>
CoS Qx
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Question 6

11 Marks

2 ~
In the diagram below sin 8=—— units. OK = KH, GH L HK, GK L OK and KGH = 6.

J5

(a) Write down the length of OG if GK =2 units.
/\55 untS e

(b) Hence, calculate the length of KH.

XK = ()= 2" v &
S

(c) Evaluate: cos (B + 8), without the use of a calculator.
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(d) Prove that OG is not parallel to KH. (4)
- 65)qo \./ a.
SES

—

{
N 2
\<\ = boo \/ A

Ko=33 v &
= (,OvreéP LS —+ U Loncuson

Question 7 7 Marks

4 1
V=§1T.r3 and V=§T[.r2.h

The following information is known:

€ The slant height of the glass is 8 cm.

€ The radius of the glass is 4/ 28 cm.

The waiters fill three quarters of the glass with liquid and then put 6 ice cubes

in to fill the glass to the top. &4
p S 7
(a) Show that the volume of the liquid in the glass is 42Tt cm3. (3)
D= g (e ™Y 2
B Up to s6TT— /4
RN
ety B 2
V= %(éﬁ@}x(&\: 12T om
(b) Hence, calculate the radius of one ice cube. (4)
> v
At = (5T r?)
3
o= Mole sure
3 m wuse ALL
= Nins J . :‘
WNTO ManON
= |,2 on v

Correc}r\\\j \
SUB-TOTAL SECTION A: 72
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SECTION B

Question 8 15 Marks
(@) Given:x = 4cosf andy = 3 — 5sin .
(1) Determine x>+ y? and simplify. . (3)
2
:(u<05571%-(3f455mﬁ§ kst
= b cOslﬁ + 9 - 2080 * 255\'m2/5
\/_\,—‘/ )
v oo A
(2) Hence, prove that  x2+y?> =5 — 3sin 8 (3)

I(o<\—5in /6 o BOSmP 4 25&01/[5
/\/E — b sinlfﬁ 94— EOSimJ@ - 255(“\1/5\
. G
25 — 0SB sn
=4<5f5yﬁfb/u
5f3>6§(\ﬁd>

)
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2P
(b) Prove the identity: cos P(1 — tan® P) = co°

cos P O Ta\ (3)
JHS = cosP = cosP <sfm2P5f ‘/(re""‘d"?'?é br.)
Ces™F % ‘{SW’? P
— (osP — SinT Cos P( \"‘“g-—[%/,\}o
Ces P e
- 2p 7 (05'2 p’9R’P
= CoS P-— snP P P
osp 2 DS
= oS 2P B RHS
<os P

(c) Find the general solution of cos 54°. cos x + sin 54°. sin x = sin 2x
b L\ -
Cos<5u»:c§ = SN 2 -
Q1 E- ¢ = 90 — 2% + K3 ™
—+ X = ?J(oo + \(%Oo
- (@Z v

431

Qy ¢ 8- 3= 3o (AS—2x) +13 M
= IS+ ax + k33
—2x= 2"+ k3o
Xo= —727— k2o ‘7/ @ € o
ke?
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Question 9 8 Marks

A rock band provides live entertainment on stage. The singer is very particular about where the
band members are positioned to have an amazing performance. This floorplan is indicated on

the di below. : ' i
e diagram below E& \/\,\E\/\ vyohos — mc\\c,a’re
= on dogram

Given: DV||PW : PQ| TV
T is the midpoint of DS

\Use var ableS )y

_2
%( e/\,e,rj PD = 3 DQ
ohiferent %% = —:%: v
oo, 3. or °’“
) I d\csrom

)

2/

. Q 53 Vv 25 w 23

(@) Determine the ratios of:

(1) ‘QV. vw S N brop o R a (3)
Nofracorns V] 2 o
N anoWers T C 09T 3 line [/ to | sde of &
@ w:ws = || o (1)
(b) Determine the distance from the Guitarist (Q) to the Singer (S) if Q¥ = 1,5 m. (2)
3y=1,5 =  Disonce ! Ty __m
&ﬁ - O)5 = 1 (0)53
_  *
P RAR
A A DSV l
(c) Determine: % = i % 2k Xg Al 2)
l \ " Jix l\< X jé
gt\f\ef aeo rije G;V'\a e end
O(‘ J_t’\ O‘(Wd\ \D) _2_~>

Haen \rd(cd\e 1\
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Question 10 7 Marks

The diagram below shows a stand that is built to carry the cooldrink bottles to the serving area.

TB = TC = 23, ABT = Y, BAC = x and TCB = 6. A, B and C are in the same horizontal
plane.

T

529 .
(a) Prove thatarea A ABC = Tsm X. OS2y, (3)

AB

95’(“059\/& l/@
AB = 33 oy = AC

(b) Showthat BC = 23+/2+2 cos 26 (4)
Tee = O
BTe = (85— 20 v & -
= B = a3+ 25— 2(23)23) cos (150 - 20)
= 2(22) — a(2) (- (E28)
= 2@ [ + o206 foct
= W [2+ 2 o5 28) |

CoBC = a3 A) 2+ 2uee a0

-
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Question 11 11 Marks

For a certain game, people need to sit in a specific formation. The cruise director, with a bit of
mathematical background, created the diagram below so that the same game can be played at

different entertainment areas. Four people, Amber (A), Beth (B), Chris (C) and Dann (D) sit as
indicated.

In the diagram below CD is a tangent to the circum-circle of AABC. ED||BC, AE = BC = 8 m
,ED =6 m,CD =5 mand EC = x metres.

(a) Prove that: AB.CE = DC.BC (5)

TA A ARC and A DCE
| \?;\: él s ton- drord

e

&= o atds ED/BCc)Sa

2.

A A O‘
3. A= D 3 of
= A ABC | ADCE LeL T

—= AB.CE = DC.BC
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(b) Showthat x? + 8x = 48.
AC . BC

pDeE  CE
A1
@ XL
X+ B = 4R
(c) Solve for x.
X+ gx- 45 = O O

(oc+ ) — 4 )= O
S x= -2 of X = LV

. ———

N

(d) How far in metres is Amber placed from Beth?

AB 8 e - pos number

—

5 L
AR = 2 x5
= 1Om V' Cen
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Question 12 21 Marks

A printing company agreed to print logos on the t-shirts of a group of Grade 12s that are going
to wear it when embarking on the ship. However, the printing machine needs the correct
formulas to code the printer.

A circles M and N that touch externally:
M: x?+4x+y>-2y+k=0
N: (x=7)°%+(y+8)2=72
A 2tangents form the sides of the glass. They are symmetrical in the x =7 line:
CF thattouchesthecircle NatE:y=—x—13 x €[—13;7]
HF thattouchesthecircle NatG:y = ax+q x €[7;27]
A the stem of the glass FB that is perpendicular to the foot of the glass ABR. AB= BR.

A awafer EVW | where EV is the diameter of circle N and W the intersection on the x-axis.

A 7, W and H are x-intercepts.

A R
v B

(@) Determine the equation of FH i EFG=90°. (3)
= T Y (27,0)
O= AT+, a
9= — 2T .
v

>

=) 3:&/—27
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(b) Hence, prove that the coordinates of F are (7; — 20).

= &=_7_\5 “n 7 or 8: J—27M
- — 20 ~ a = — 20 7 Q
> >
—  U(7,-20)
(c) If FB = 20 units, and AR = 16 units, determine the coordinates of A. (2)
A(—U—mﬂ
B Y a
(6)

(d) Calculate the value of k if MN = 94/2.

R4r = a2 vm
- = a9z —A12!

= a2 &

<D(:)_+— Lpg,\—gw+< 7:—234—[ i —k+ s
G Uy 3 rse

> —kis =GN e

—k=1g-5

k= —13 T Ca

>

(e) Calculate WEV rounded off to the nearest degree if WE: 3y = 14x — 56, E(1;—14)
a (5)

and W(4;0). ~ O ‘
5: ,34:3,/ *,5?;@ S a W = ao [ 4K semi—cicdle
b B L WE = &+ Cra-oF
an 0 =
> T = AN2og' V&
6:‘7—;)%5%7’% CV =27 &
_ v ~
WEV:{mnﬁ_ng/ﬁ_ Cdswgvtlégégv/“
. ﬁ; \/\/E\/:SQ_)(%(O___.
. WEV = 779 —a/s = ap° - CO
= 23 Cca
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(f)  Hence, calculate the area of the wafer, A WEV. Con (3)

Arec = ’\ix /\Szos)xi)_/\i“lz l Sin 33 i use Sn3z”
= (O(O)QUQ v~ = Q):Qﬂe,q&F

Question 13 8 Marks

The fitness instructor on the boat recorded the distances that athletes ran on the boat on the
different courses set out.

Kilometres ran Cumulative frequency
0<x<2 12 2
2<x<4 38 20
4<x<6 44 b
6<x<8 49 S
8 <x <10 52 5)
10 < x £ 12 56 A
12 < x £ 14 58 2
(a) Draw an ogive that represents the data above on the given grid. (3)
o @ca\r\a\r\O\
(o]
(]
m [
2 v @rounding
g 7 « endpoints
g o v curve
o ™
=
g
O &
o

0 2 4 6 8 10 12 14 16
Distance in kilometres
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(b) Calculate the estimated average that these athletes ran. Show calculations. (2)

—,D—C — 252 \/ M
oe Use %CV ency, and
v
T hot Cr.
Krow e formula
(c) What percentage of athletes ran between 4 and 12 km per day? (2)

O«

YD, oY = 5 S from \r\'\eg table
5% ’ ° (€ +hey used £n

[ 2y used {req,

5-2@ or add

-jc\,\e Qeq/uendes

(d) An athlete claimed that the interquartile range is a better measure of spread for the
data set, than the range. Which of the following is the better reason for the statement?

Ce
\/(h S) More than 50 % of the data lies in the interval 0 < x < 4 km.

(2) The mean for the data is 3,7 km. .
(WS SPreqo\ OF o\o‘\'a O\OQS Vot \‘(\C,\\AO\Q nean .
Circle the one you choose. (1)
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Question 14 7 Marks

On a ship, the tides can create the up and down movement on the sea. During a certain time
period, the tides cause the water level to rise and fall from the average water level. This scenario
can be modelled by y = 6 cos (30x), where y represented the distance in metres of the rise
and fall and x the number of hours.

(a) What is the maximum height that the boat will rise above the average sea level? (1)
bm l/ a
(b) According to the model, what is the period of the rise and fall? (1)
2 s VI
(c) Sketch a graph for the first x €[0;24] hours, label the axes and indicate all relevant
points. (3)
(0? \/SL\ oe
Aep@w l/ | olaels
' \\f\t

— L > lme nr\ t/\rs
A BV > \5\‘ 24
L+

(d) If this model starts at 12h00 midnight, at what time will the boat first reach a minimum

depin L am S Cca ‘Kf:om graFL\

(1)

(e) If the minimum depth of the water at low tide changes to 2 meters, how would the
equation change given the rise and fall distance remains the same? (1)

Y= 6 cos (o) + 40

SUB-TOTAL SECTION B: 77

TOTAL: 150
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ADDITIONAL WORKING SPACE
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