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ST ANNE’S DIOCESAN COLLEGE
TRIAL EXAMINATION - 2022
GRADE 12

MATHEMATICS - PAPER 2

Time: 3 hours NAME:/exam no. 3@..50 150 marks

PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY

This question paper consists of 24 pages. Please check that your question paper is complete.
Read the questions carefully.

Answer all the questions.

You may use an approved non-programmable and non-graphical calculator unless
otherwise stated.

Clearly show ALL calculations, diagrams, graphs, etc. that you have used in determining
your answers. Answers only will NOT be awarded full marks.

Diagrams are not necessarily drawn to scale.
If necessary, round off answers to ONE decimal place, unless otherwise stated.
It is in your own interest to write legibly and to present your work neatly.

An information sheet with formulae is included.

ed frgm.gdyresoyrceza.comy

wo. Ensure that your calculator is in DEGREE mode.

0]

1. Pages 23 and 24 are blank and can be used as extra working space. Label your questions clea
M you make use of this space.
(@]

For official use only.
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SECTION A
QUESTION 1

Page 2 of 24

The table below shows the amount of time (in hours) that learners aged between 13 and 18 years
of age spent on social media during the July holiday.

Time (hours) | Cumulative Frequency ,ﬂd@rﬁwﬁ\. " lid- pt.
O=t= 20 25 Gouwmu .w.«w _G_
20 <t < 40 69  (40,69) Ly 30
40 <t < 60 129 (¢o, 19, 6O 50
60 <t < 80 167 (g0, lot) 38 #O
80 <t < 100 177 (100137 |0 90
=100 <t < 120 180 (30, 160) % no

=
3
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aw a Cumulative Frequency Graph on Diagram 1.
dark Q4, Q, and Q3 where you read the values off your graph and write your answers in
the space below. (5)

Qi 2 30 hrs m . s
\.__ \ A'a
s o \
G2 ko hrs Y
Qs = 62 hrs
b) Draw a Box and Whisker plot on Diagram 2, if it is given that the minimum time spent
on social media is 10 hours and the maximum is 118 hours.

A alall JK.f.r’ oy X —Aaxl's

Comment on the skewness of the data. (3)
S
) Wrife down the modal class of the data. (1)
S
Yo £bLeo O
2
S
@)

1) Estigmate the mean time in hours that the teenagers spent on social media during this holiday. (3)

= k1 hours -

e -

YUI /...\ wa n._,::.__...ﬁ,_ﬂ X T..;....Jd

S | | | |
m X = Cox2s) + (20%x4y) + (Boxeo) + (+0%38) + @ox10) + (ox3)
2 __8 ,.\.\ T by 1 B¢

ks = BL}60

3 160

o

c

=

(@]

a

) Use your graph to estimate the number of learners who used social media for more than 75%
of the 120 hours recorded. (2)

757, ef V20 = 0,35x120

(05
= 90 hrs v

s L&

o 0 -11a = 8 learners
read off
.&‘ ax1$

*-
[14]
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QUESTION 2

Page 4 of 24

On the first school day of every month the highest temperature (in °C) is recorded together with the
number of 500ml water bottles sold at the tuck shop during tea break. The data is shown in the
table below and represented on the scatter plot. The least squares regression line for this data is

drawn on the scatter plot.

Highest Temperature (in °C) 3532282621 |17 (18| 20|25
No of water bottles (500 ml) 62| 55|45 |35|25(21|18 |20 |19
=
o
Q
]
N Scatter plot
o 70
S
o
0
o
— 60
S
d |
)
E Eso
© 8
AR
o | &
® o
o £
S 83
2 3
S 3
mmo
10
__ r
0 |
0 5 10 15 20 25 30

Highest temperature on the first school day of the month (in °C)

September 2022
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(a) Use your calculator to determine the equation of the line of best fit in the form y = A + Bx.
Give your answer correct to 3 decimal places. (2)

&H lbmu_.«_u\l\.._l Pgﬂuﬂw ax

v v

(b) Hence, estimate the number of 500 ml bottles of water that will be sold if the temperature
is 30°C? Round up to the nearest bottle. (2)

Y = - a2y 2,503 (30) v

= k3 bottles P

V

c) Identify an outlier in the data.

(25,19 v i

o |

d) Ifthe outlier was removed would the gradient of the least squares regression line increase
or decrease?

—

Downladaded from edur&sourceza.com
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QUESTION 3

(a) Inthe diagram, A mow B(5; 3) and C(6; —4) are the vertices of a trapezium with AB || DC

Downloaded from eduresourceza.com

and DE = EC.

(0; 1/2) A
/

B(5;3)

™ AB

September 2022

bi

i

¢ Cey-n)

2. Hence, determine the equation of DC.

ABJIDC ¢ mAB=mbPC

gy = E(x-e)

C(6; - 4)

Downloaded fr&n eduresourceza.com
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3. Show that the coordinates of E are (0; —7). (1)
__\%\nlln =20 - mhhﬂf-hov -7
=~ F
\\ LU
o B Lg-%) ¥

4. Calculate the coordinates of D. (3)
E is the wud-pt & DC
E U & ﬁ.un.l.-¢.v /\_.)\J
oo &P b’ ﬁw“ = = :
fev § . o _:
S~ +6 = O ,f.. II‘ -
= -6 = |1—O
x Y
. D (-6;-10)
, QL a0 &
1% v

!

loaded framh eduresourceza.com

5. IfFis the reflection of C about the y-axis, write down the coordinates of F.

FG6 i) P

6. Calculate the area of ACDF. . J
FC= 1 waibks = ﬁfgﬁwwﬂ\jﬁﬁro \ine
( ver heal e )

Downloaded from eduresourceza.com

D&wn

FpD= 6 wnbs

x yﬁﬂhﬁ NV.P..\A.\UT = %#thj (\
= L2

v

PR

(&

2 P g
= 36 uwits

[13]
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QUESTION 4

Given circle, centre F, with the equation x? + y? — 8x — 6y = —5.
QDE is a tangent to the circle at D. DFA is a straight line that cuts the y-axis at D.
QA is parallel to the x-axis.

y
U (0;11)

A (10;6)

E

a) Determine the coordinates of F, the centre of the circle, as well as the radius of the circle.
Show working.

pad

2 . (-6 w{ & . o
oc - &t qu+ GH...@..H. . mld = -5 +1l6+9q

ﬁuﬂu.?r.un. ¥ h pt.w.r&\r.c

wnloaded from edurespurceza.com

3 A ﬁ‘_.yv
-3)* = 20 v

Lo |

Bownloaded from edu¥esourceza.com

MS Calculate the coordinates of D. D) ie tve Y -t . or AD% , (
. =g U meed d
febtx =0 ¢ (D7t _mwnmmou ey = 70 ot~
e Gyr5=O s ek Ge
rﬁw ; -u =adl P.U \\r.r.. =L S 3
I._.....vhp(‘..[_ W & e
m& N A » ,u VL n_m o O
ey = D (o) e
(c) Give areason why QE L AD. (1)
.¢0.5 A _\.nfﬁw
(d) Determine the equation of the tangent, QDE. (3)
e =3 o = R . ”jw
ol ey = 9 0¥
2 - . o J v
e+ Myan = - /\ ) D ¢ ) o C
- . o i -1
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(e) Calculate the coordinatesof Q. QR 15« hovy No,j—wﬁb \ine (3)
.(..\\, c\v’ _Qu Q\ ﬁu_Uh\b. va N
E u - pa_ .nn ﬂ.u. - .I.LM. x |’ \ f\\\\ VA x\.\\ c] v
= -6 -
2> = . _ i
> > =2y el L\N;mvu
(f) Prove that QUAD is a cyclic quadrilateral. (4)
- - _ _L
mAl = B2 = - m | __
L&) _— s Y s (L
' 4 /
v \
8% QU = Enmwi = 7}
Ot9)y 4
] _’ A}
- xz =-1 v

AU LU
s 1 =90
NP SR
m.og u+p =180 u
o @upD is aycic Copp Le suppl

g) Write down the equation of circle, centre B, where B is the reflection of F about the x-axis,

Downloaded from eduresourceza.com
Pownloaded febm eduresourceza.com

and the x-axis is also a tangent to this circle, centre B. (x, &u — (x ) i& )
F(y,3) — B (y;-3)
N..
r..t-....Iﬂ.i...\.ﬁl..,.....__l.r\,. n:\ﬁ.’m\ ﬁﬁf‘j P2 ﬁmﬁ\ :..u + ﬁu T wu
_, ﬂ:_.w.w ‘. huuﬂ :d + ﬁu)w H.J =
' | . a\Z. .\: _r\\

(h) Ifacylinder with a height (H) of 12 cm has a base identical to the circle centre F in the given
diagram, determine the volume of this cylinder. (3)

ﬂ.m,:,.wu R=\12 = LIAM,MV

< \jy 1 (\_r“ v i;.._: C con _.ﬁ.ﬁ,ﬂ
= AT ze)> '
w:oyﬂ

T reaialte .,u

(S

)
- |y v rai
#.m.u _._GO - /\ HNA._

September 2022 PLEASE TURN OVER



ST ANNE'S DIOCESAN COLLLEGE — MATHEMATICS — PAPER 2

QUESTION 5

Page 10 of 24

(a) Prove the theorem which states that the angle between the tangent to a circle and the

chord drawn from the point of contact is equal to the angle in the alternate segment.

Given: circle centre O, with chords ﬂ
AB, AC and CB and DCE a tangent.

RTP _H..H.J.H_. = Mmm
Comstruction: Draws diametct FC,
uo,__J AF. .,\

.. \.f . ﬂ:ﬁﬂﬁ
E.ccm. \/ X 4 =qC ﬁ \*,G;.J

(4)

A N _qes (L semt
)_ : 7N = QO n...,ﬂn\’n‘.\,uf\\
s .
w._ = Y (L wn mQS:m\
o «g) V5 :
¥ -D- 2 =C |

to P.

Downloaded frgm eduresourceza.com

1. Show that NR || OP.

on LN Cdan L rad)
s ORR =qo° ,
N\ , LA

7 - - ﬂul. \\ e
e 7:@@ =0oN v (\,\ Tud
conejop  (Corresp be =

September 2022

b) Given circle centre O, with diameter MN and Q a point on the circumference. NR is a tangent
to the circle and QNR = 30°. MN L OP and MSQ and OSP are straight lines. NQ is extended

Downloaded from eduresourceza.com
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Calculate, with reasons, the size of:

1. _QH o mvnn_a A .’lgj = P\(JO’_\A‘U’ iaqju W HHC
i 0 _m_ -0 (tan t rad ) 8731 ; _lmu -
il 1Qy \ 3 a
op=oa  Cradit =) %
f Baety (sos BV
= 0 .
i 0, = 60 ( Lsuwn o@ NVOZ@J or ( _l@ n@._\,,ﬂ_w -
7 P )
S
o
© u
] s
S , It Le NR JloP) v
m% P = 230 h _UL+ _lm.\ )
w or Lesum ANOP
%)
o
S
o
)
3 wm:nmw or otherwise, prove that:
nm MOQP is cyclic. 2)
% A A ) \ v
EM) =P =30«
= i . : ;
= MOAr is nunb_» C ﬂ Coevw. Ls Al g R
o same  seq)
ii. 0Q is atangent to the circle passing through QPS. ;) (A (3)

\.’ ]

AU_ H\/WO A o

<, =P v | " 2 &
.f [Ee Va;) | m Conwv - Fan chorc
S0 s a & e

[17]
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SECTION B

QUESTION 6
(a) Solve for x if sinx = cos2x —1 and —180° < x < 180°.

/ PoeL L

3 v 2 p
on x = | = XSine | v

2smx tSmx = O |
a

Sihoc (2six H1)=0  V
L.

2 Mv:\/.u.h\ng (ol'g U‘SH”u\p

- * (L
k.= 30 \\

v
TVQ\ /@ Q3 /x = alo tk3e0 ¢ i,
| \_\ ,u ke 7L

v
Gl = = 330 + k.30

Downloaded from eduresourceza.com
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(b) In the diagram below the graph of f(x) = sinx + 1 is drawn for the interval x € [—~180°; 180°].

7 _ (=90 -1) (90,-1) S
i .__.\ .r__:,.:... mh_uwv
.(\ [a ¥
our answer(s) from (a) may be helpful with the following questions. not logplled

1. Draw the graph of g(x) = cos2x for the interval x € [-180°; 180°] on the grid above.
Label the turning points, and highlight any points of intersection.

Downloaded from edurgsourceza.com
Domnloaded frontedurésaurceza

2. Forthe interval x € [—180°; 0°], write down the x-values such that:
i f(x)<gx) ~ IR0 X EVBO \Jor, —~ 204X <0 < (
f\\
(\\ LAk
» i._.?._ «..,._u g
us a4—
ii. g(x+45°)>0 (2)

~90'4 X. <0
v v’
't J-.r...<,

\

v..___ .

[12]
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QUESTION 7

3o Ltan 3 (eSS ) = Sin ._001 _

bl 4
3¢ = 2,002
.e. r.ﬁ —_— Ou_l..m. ﬁﬂﬂju.d
(b) Given 5cos®= 4 and 180° < ¢'< 360°. cos & =

1. what quadrant does @lie in?

Ay ™

N 2
(cos o - _Ju, + mw+m:39<¢

September 2022

G =
6 = Fomk.@ -acose vVt + 1S
e e o
_.\\__J .
G = I 49 - 2cosSO + 4SO
= ne . o RS
= 92 = L ..o#
- COS €& nnOnmh.\ /\\x
...,_l = .ﬁylﬁ.—j & \\ (@
»

Page 14 of 24

(a) Determine the value of x, to two decimal places, if & = 100,5° and 3xtan26 = mim.

' .vr..:

<\\

@ oF

2. determine the value of 5sin2¢ without using a calculator.

=

o

Q

@ Y

3 @ : abl L
o T P

_w — . b . v .

2 r L msin QF = 68N E0SE
) &

.w = O snE. eSO

e .

Sek 6@%@\
,.,H@F ' ) 9

=] oy W i ‘

eUn.... K\ . ! \\. - _ m..ﬁh—,l =
.m ,n_ = - ( E §9m. .ﬂ;:@n& v 5 v/

O = m

c

=

3

c) Determine the value of tand, if the distance between (cosé; 2) and (1; —sin®) is V6.

—— /
ne tsn'e

sub

"

(2)

(1)

a1

ZDownloaded from eduresourceza:om

~
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QUESTION 8
(a) Simplify to a single term:
sin(540° — x). cos(—2x) — sin(180° — 2x). sin(90° + x) 6)
= sy (180 -x). 0S2X — SN 2. COS X
= mu:),\un g omw\w,wn — c onucur SN Mru.F

= sin (x> |N.u_n.d 7 comp- L

= sirm (- 5¢ )

- Sy ot ¢

v

14+cos260 _ 1
sin20  sinf.cos@

¥ o}

Downloaded from eduresourceza.com®

Prove: tanf +
Vi
LHS = sin& 4 | + COS 20
: DKL _rl
COSC 2<inG.ose v

= 2sIN°G 4\ +COS2¢
RINE.COSE V)

b . 2 A
= asin’e 41 + 1-ash’e 0B L
RSine . cosC

i LETY

Downloaded from eduresourceza.cor%:

E MN (\\\. cance
25IN¢. oS¢
" A l
sme.cose = RHS
2. Determine the general solution for € for which the identity is not valid. 3)
tan & ¢ rmuf 1+0fmm & = 90 tk.18C 3 kel &
\_,;
. \/
Sihae =0 A~ 20 = k180 wrmw. -
o= k90 o v
. SAn &= T_.nﬁo,\ kel
oy Sihg.ose =0 ) e
r " cos e =0 (n?u\
_fl |.|..- O [ L al
Sne . e= 90 ,:n._.woy,ﬂm.,N
o= kiso ke "

. Cn: &= kA0 vﬁh&\

t
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QUESTION 9

The diagram shows circle, centre M, with point A (2; 4) on the circle. The line from B (4; 4) and
C (5; 3) is a chord of the circle. O is the origin.

<}

2
£ £
: 3
3 S
8 )
m —— x m
3 O 2
g o
= S
3 3
=
S :
«fa) Determine the coordinates of M, the centre of the circle. Show all necessary working. G..M
d ' .
% >mu. (" & fﬁ: ._N,ijﬂnb f—).ﬂ. ﬁ & = _+.J m
S , 241
0 o - . o o m
Te: ) bigeckor s e vertical Wine x s m
. A~
M > =3\ 3
a —_ a)
[ ] mo~ 3! _._.\w - il— AV Bﬁg + mvc - ﬁ F+w ._w —n_m. +\‘..W..v
‘ = m -5 ,\ 3y .ﬂ = 2 = \ )
__ . T = g g ) ¥
Ce L bigector Tom = v/ - b B> ) wﬂq
: ?
(4%;33 -
I
4-35 = 1 GEmS )y
& = \ N ( swvny ,,...,H.,u
: . = o= |
iz Y T R ff\u & \
¢ Powt of Inkergectitn . o ) )
m & 2 31 = A

M (3 2) ( L bisector n\m chord
\ (\ passes M €.C. )

September 2022
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(b) Two extra points D (8;1) and E (10; —2) are added to the diagram above.
It is further given that M is the point (3; 2) and MED = 26,6°.

y

Downloaded from eduresourceza.com
Downloaded ffom eduresourceza.com

rove that OMDE is a cyclic quadrilateral. 8
mob= /% i (N N\m.m ™
Lan ﬂu N J\m Loten ok = \m..v , J\

=g L=zt e
¢ A ‘

T 6,6 VvV

_ > _\,,.
o & 2403 = gﬁ.o (v, x\.rL

. OMDE is eycliC { Gy L W
, sQivie mcuv

[12]
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QUESTION 10

Given AABC with D and E points on AB and BC respectively. DE || AC and BE = AD = x.

BD =10,8cm,EC = 3,8cmand AF = FD = 6 cm.

ﬁn

Downloaded from eduresourceza.com

(b) Hence, or otherwise, calculate the size of AFD.

I AFAD:  pAD = 6,4

e = 6T+ 6 -2 (6)e) cosk
)

g8 O v/
cos } 205

A — 0
v * ] mu—...fuwu (\

r ¢

September 2022

A
a) Prove thatx = 6,4 cm. e yule o o
Ih sABC: X o 19% V1 (fep Mot T
3,9 e
x- = b0l
S = e, oo

Page 18 of 24
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(c) IfA, = 15° determine the size of E, if itis given thatE; > 90°.
\__,w_ 215 ( (orresp L , Dt | )

-

__.) W...Uﬁm,mv : SN c ) <y 19 \ sne RULC

10,® 2T

\
v

SN E 7 _Ouwﬂ sin 15
G, Ut
SNE = 0,4365 -

[

L e-a259° o €100 -asg
< |y, )

V4 ._..ﬂ\

m\—”—ﬂn-vf.h—r (\..

Downloaded from eduresourceza.com
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(3)

( _yg,o._,mcm:m

CASEQ

Downloaded from eduresourceza
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QUESTION 11

Two circles touch each other internally at B.

O is the centre of the big circle and OB is the diameter of the small circle.

EBF is a common tangent. AB and BC are chords of the bigger circle and intersect the smaller circle
at G and H respectively. ADE is a straight line. Chords OG, GH and GB of the smaller circle are drawn.
DC || EF. E

rard

& B S
S S
3 5
S S
> o
= =
ko @
=
m F S
o 3
.Wmu Give a reason why: S
© : Y
S 1. CBF=GCB ity Lsg DC het / €<
[
= =
o) o
) y a
I _ verd thm
2. CBF = HGB tan- dnerd v (1)
_ L comar - CITCIE (\\
3. 0GB = 90° L sewn - carele (1)
T o chord (._\
4. Gisthe midpoint of AB. L foj) centre 1 (1)

September 2022
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(b) Prove that:
1. AGBH ||| ACBG. (3)

In & GRH and A CBG:

o _v\\\
. B 1S commaom
b mM. = m ( duﬂc_ofu_n_u f ) P
3, ,M - \ﬁfq A L sum ny WL,V
SR
L aBGH J)) BBCG  CARR)
: 5
2
m 2 %nmn.m: ﬁm
(] e . .
- . H Y e ()
: Re | GR BB (y rs) V) :
S e 3
= % >
T . egt= BORN . g
w 2 .m.uum.q = ..n.,U.. }mW\ m
5 e g
= . (% Ay =BC BH g
. § 2
5 B - pe. BH =
o L 3
3. CH:CB = 5:9 if GB = 3 units and BH = 2 units. (3)
AR = pe.BY
L i
¢ = BE- R g
I
C
CBC= Yy
O T o .
RC Ny 2 ¥ e
- 0_ _t_ ,c\ V
S - B
. B . = e ﬂﬁit L
...ar, ﬁu\-l_’ = nmu 9 ﬁd _”HHWH
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QUESTION 12

J
Given squares DCFE, CHGF and AJIC, with the
area of DCFE = 45 units? .
ABH, ADE, DCH and EFG are straight lines.
Determine the area of the shaded triangle ABC. A
In A ADC ye
- s T B
ac = ipaws (T ¢ Bitnco) ] R
JHS gk
= 08 7k e s s
2
o, 5 T et 1
3 - . \
SAD = ITS E— 7 § °
ODH = L5
y/n. :.m4 IS n\\m_n_ = _+mv, ﬁ—.lm.r:)_). \S08 Dd
fan (35 +0)= Vs =3,

T

L+ = am‘.ﬁ::_,\
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¢ = 18,330
In 4 pBCS o In AMRC:
tan 13,4370 = B coS 18,43 = Va0
V3o AR
BC =Jlo v k=10
5 Area = & bas x it e s % 010 SN 18,43
. oo ; ol..Mu v/ i B
> Ja0 = 15,0 units
= 15 units”
https://twitter.com/Daily Epsilon [6]
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