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Grade 12 g Core Mathematics: Paper 2 September 2021
" Marks: 150

Time: 3 hours IR

Please read the following instructions carefully:

1. This question paper consists of 20 pages and an Information sheet. Please check that your
question paper is complete.

2. Answer all the questions on the question paper.
3. You may use an approved non-programmable and non-graphical calculator.
4. All necessary working details must be clearly shown.
5. Round off answers to 1 decimal place where necessary, unless otherwise stated.
6. Ensure that your calculator is in DEGREE mode.
7. Diagrams may not be drawn to scale.
8. Amarkis notnecessarily allocated to the correct answer but rather the working. Show all working,
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QUESTION 1

In the diagram, P, Q(—7; —2),R and S(3; 6) are vertices of a quadrilateral. R is a point on the x-axis.
QR is produced to N. SN is drawn. PTO = 71,57° and SRN = 6. SR is perpendicular to the x-axis

P
S(3:6)
71,57°
L : ’
Q(-7;-2)

Determine:

{(a) the equation of SR.

_ (1)
x =3
(b) the gradient of QP correct to the nearest integer. (2)
o
meL = L//'C//’) 7/, 57
P
{c) theequation of QP inthe formy = mx +c. (2)

m = =3 andl /o om&@( ~7:-2 )

gqn. Qr 2 f—/ [2 __(3[1 ("7))
y = Joc +19 7

i

J‘
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(2)

(d) the length of QR. Leave your answer in simplest surd form.

F = "/\,/"7'“ 3)2 T (_2 _ O,)Z‘Q_,f

= (c10)* + (=2)"
= 100 _+ I
= Jioy
= 2/2¢
_—7
(e} {1) theangle of inclination of QN, 8, correct to one decimal place (3)
—_ 2= ;:".. ___ P _ ‘_L__
mAN = —T=3 '= "5 T 5
f/w(:/’/h afion & ffm 5 Y = _L_
—_— 7/ \5
B =1,3°"
(2} Hence, determine the value of 8. (2)
c’. CQ = ?é}o’//)g
0= 18,7"
—p
[12]
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QUESTION 2
In the diagram below, the circle has centre M({—3; 4) and passes through the origin

yll

F 3

(1)

(a) Determine the length of the radius of the circle.
= 3%+ u?>  (Puhey)
- VA

1-4, )/ = 5 b
—_—
(b) Write down the equation of the circle. » o () @
zZ _ L
[x +3)Y5+ (y-u) =25
- / P { :':’f‘\i‘./ y
(c} Show thatthe coordinate of T(x; v), the endpoint of diameter 0T, is (—6; 8) (2)
Xt+O - =3 and ) O = 4
2 F "
X = and y = §
EVI P
(4)

(d) Determine the equation of the tangent to the circleat T

m of radius = g -§ = —Lk
“3-(-¢) 3
Lo m of tangent = 257? [ —Z X &3’ = —) rad L ﬁﬁ)
" lgn.of m“gfehé- ! =8 = 7 [oc = (c))
| i ff/ = ﬁ—x. + 25
J 7 B
' [9]
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QUESTION 3
The following table shows the frequency distribution of the daily travelling time (in minutes} from home to

work for the teachers at St Annes.

Daily travelling time(x) in minutes Number of teachers
0=x<10 20
10 <x <20 35
205 x <30 30
30 <x <40 10
40 < x < 50 5

(a) Circle the correct answer to the following questions:

(1} The estimated mean time, in minutes, taken by the teachers is:

A 145 195 .7 G 167 D: 245 (2)

(2) The estimated standard deviation for the time, in minutes, is:.

A 10,57 B:14,14 C: 114,75 10,71 (2)

(b) An ogive was constructed from the given data.

(1} Construct a box-and-whisker plot on the scaled axes below the ogive to summarise the data. Show on
the ogive (by means of dotted lines), where you have read off the data required for the box-and-

whisker. (3)
100

o

L e —

&

@]

=

£

M

Ut

o

(=1 INUUUUOITE N SUPPORNL S SNSRI

z.

Ll
Daily travelling time in Minutes
........................................................ | ’//"‘ S
4 H +
o 10° Zbh %30 4o s0
(2) State whether the following statements are TRUE or FALSE:
(i) The inter-quartile range for this data is 25. / ’a&() e ‘ (1)
(if) Only 35 teachers take less than 20 minutes to travel to school /'CZZO et (1)
[9]
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QUESTION 4

(a) Prove the theorem that states “ The opposite angles of a cyclic quadrilateral are supplementary

(4)

RTP: C+E=180°

Construction: CD( aw vadlu oD G’I’?d OF .

Proof: R L . ‘
O = XC SCL atb centre tHhm )
ad Oz = AE (1 at centre thm)
ot a/ + Oz =3¢60°

&

s 2C 1 2E = 360°
2((+E) = 360°
C+E = 180°
S/m//a// b‘&/ ;ommo C o Ood £ 1o O we con
prove é/mé’ C)JA/F 180°

The c/)/a//:zos'/}‘e G/’L?/ gles 0F A cyclic guod ore suppl
7

( L& //Oﬂ/f*?(/ a pont ]

&
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(¢) Inthe diagram, AAGH is RN QR QR SIAT SR GEARw A Ruch that
AF = 20 units, FG = 15 units and CH = 21 units. D is a point on FC such that ABCD is a
rectangle. AB is parallel to GH. The diagonals, AC and BD, of ABCD intersect at M, a point on AH.

A

F
15
H
G
(1) Explain why FC || GH. (2)
aB ) ¢ ([ pp. 5/649/; 0/ ;f@(‘zfﬂry/e ae N )
But GH Il _AE (qu‘tﬂ?n)
s Fe )6l " (hoth I o A8)
(2) Calculate, with reasons, the length of DM. (5)
ﬂn AAGH o AF = A C fnrfaomé lhm, FC J GH)
) — 7/ 7
FG CH
. 20 . AcC
14 2/
AC_ = 2%

» |

S DB = 2% (olicgs fé;é‘cl’ £g. /h /€/7 g4 )
S Dm = /é}~ (Z///aqg of/ecZ' Zawe@b)

[22]
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A, B, C, Kand T lie on the circle,
AT produced and CK produced meet in N.
M is the centre of the circle.

NA = NCand B = 38°.

(1) Calculate, with reasons, the size of the

following angles:

M M il (1)
= 9 (Labcantre tho )
(i) T,
= 38° (wd Lof c&/([éc C/’&LQO/ 0
¥ 77?8/ )
(i} €
o
= [ L5 1 50/;7@ JE’?/?C?HE Of L ot conte by OR ¢at L cyc&c
- /Lmﬁ’ CRTR
(iv) K, (2)

é L= /32 (/ A C/\/ﬁ) ﬂ

S /2 Yy = /’) 2 = 3§° (g@cfé oF cycl qczac/ ckm)
u 4

(2) Give areasonwhy NK = NT. _ (1)

E{/,-:— %3 (pr"UUEQ/) <0 1805, N

(3) Giveareasonwhy KT ||AC, ' (1)

=Ky =38° (praved) . comesp. L5 are equal

(4) Prove that AMKN is a cyclic quadrilateral. (4)
£ ~ o
Ky = Tz = 38 (/3/0086/)
~
SN = /O{,LD fLsL/m of.A NK 7_)
A
ond Mi = 76° Cfomaef/)

‘c. N/L M/: /X()O‘?,/

S oA NK s %/c[tb ///pf’. ‘i;/pp Ls ﬁ.cz/jpt@)
7 77 v

r"
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{a) Inthe diagram, P(k; 1) is a point in the 2nd quadrant and is +/5 units from the origin.
R is a point on the positive x-axis and obtuse ROP = 6.

y.‘l

(1) Calculate the value of k.

.‘ (2
L2 = (Jg ) = 2 () g/i’l\fi@)

k? = b
b = =2 (Quad 2)
yis
(2) Without using a calculator, find the value of :
() tan® s (1)
—_ oy '—/ y

(i) sin(@ +60°) - | (3)
= S ©. (oS 60° + (06 ®. S 60°

= (E)F) + [CHE)

il

| - 23

2/6 2/5

‘:’/fzfa”

/

BT i/
2J/5
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A

A design for a sail is shown. Two sails, AACE and AADB, are joined to a centre mast AB.
CE L AB, AC = 8 metres, BD = 6 metres and EB == 5 metres. CAE = 60°, BAD = 40°.

(1) Show that the total height of the mast is 9 metres.

I

1

SOAE = § X caS60°

= g X F

ﬁé‘ - Z/r " 1

S Maat = AE + EA "= D m

FS

(2) Assuming the D is acute, calculate the area of the larger sail ABD, correct to 1 decimal place.

jﬂ AABD ¢«  gin LZA) = Sh0°

9 ¢

2 Sin D = 0,76415. ...

W

[180° — (y0° ;7¢,6°) (Lounm FD ABD)

. B
B = &85, z,o‘;

f

L Ava DABD = T [9x6 x '/5;h6<5j¢°)

il

24,5~

»
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() (1)} Provethat tan(180°+ x) — — = — (5)
sin(360°~x)  sin2x

LHS: tanoc — (cwsoc) 7 i

= Sinx £ (05 2 2 ’

o5 X SINK. L5 cO5X
= 57X 4 05 DC ) =

cosacsin & > Shreesx
= | e = LHS
2 /2 shacces x)

= 2

S1n 2ac
= KHS

(2) For what value(s) of x is the above identity not valid? (3)

W Sih 7o = 4_0 OR  sinX =0 ol +Fan undefined

20 =0 liso” X =kigo” X =90 +k180°
A = /{«700 s (/‘C‘? Z)
Soins x =k 90°
[22]
74 marks for SECTION A
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SECTION B

QUESTION 6

A group of students did some part-time work for a company. The number of hours that the students worked
and the payment (in rand) received for the work done is shown in the table below. The scatter plot is drawn for

the data.

Number of
hours worked
Payment (in
rand)

1000 1200 1500 1800 2500 2800 2900 3200 2700 4000

450!’. SOOI GV AT EN NP Y - H :,ﬁ:ﬂ.ﬁl‘..

4000

3500 ___\‘, ,Au ’: 1 - S _- Z -

g

PAYMENT {in rand)
g
=

-
2.
=

1508 1RHEN " i..x : IS N

1000

300 T

[N 3
!

0 2 4 6 B 10 1z 14 16 18 20 22 24 26 28
TiME IN HOURS

(a) Using ail the data in the table:
(1) calculate the standard deviation of the hours WOerd (1)

St deviatior = G, 5/90%/”5

(2) determine the minimum number of hours that a student needed to work (to the nearest whole
number) in order to receive a payment that was more than one standard deviation above the mean.

=5 & 5 46,5 =2hs 2)

P

(3) determine the equation of the line of best fit of the data (correct to 3 decimal pIaces) (2)
= 50,385 o Eon. y = ysy, 385 + 13/, 42290
— —Z
( Vo
é) = |3 f) L 22 7

(b) Jo, who worked for 11,5 hours, was omitted from the orlglnal data. Calculate the possible amount
that the company had to pay Jo. (2)

Y 245,355 + 19, y22(1, o)
= A /‘765 W 0R _R1965, 13 L plg into

> ta tedtoier )
(c) Identify an outlier and describe what effect this would have on the gradient of the line of best fit if it
were omitted from the data set. (2)

/23, 2700) " -
The qma&en% warld bhecane 5#@@/:)9;/ L/a[qg of g raclient 17/0%/0/

/'/‘? EL‘/‘le
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(a) Given f(x) =2sinx and g(x)=cos(x+ 307
(1) Show that the equation 2 sinx = cos(x + 307) can also be expressed as tanx = g (4)

EATE
S

Qenx = oS X 40530“_'“; 5/};3’1“5//‘73@" -
Qsma = COSX / "'{ai) — S aC / :fi—) :
2 sinx + 3 SinX_= ‘E— 05 I |
5 sinoc = J3 Cosoc

—

2 2
. 5 snx = /3 cos0C
. Simoc - J3 ST

(o5 X 5
S ban oc = ‘-%;
D

(2) Hence, determine the value(s) of x € [0% 270°], rounded to one decimal digit, where

fx) = gCo. (4]

J3

o Key v 1917
Q) 2 X Y /9/./” £ ligo®y (ke )

SOLN( 5. K :'O SoxX = 9/ /° P
fe={ ¢ o =199,1°
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(3) (i) Draw sketch graphs of the curves of f and g for x € [—90°; 270°], clearly showing all
intercepts, turning points and endpoints.

(6)
ﬁ—‘m‘;%)(//“’e\j | - - . -
(~ 0%-2) - o . .“i g , , - ( moj I
(i) For which values of x is f(x) increasing and negative? (n
X E (907 o_o) ok —90°< o < O°

(iii) For which values of x is f (x) > g(x)? J o ) %)
BIC< Z <199,1°

{b) Ifsin22° = a, express the following in terms of a:

cos(—26°). sin 318° + cos 402°, sin(~154°) [podiedd o ) (5)

cos26°. (~5ir42%) 4 cosy2° (-5ir269)
= / S l,LZ cos 26 ° + COc.J (/2 Sir 26 )
il /5/;1 (y2° +,Q@,m))c.«"‘ )

4
- \'J?U”} éég

= — o (0"~ 29°)

1

i}

= — (05 22° 1
= - Yyi-q* é I
b j—at
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() Given: cos@ =y

(1) For what values of y is cos @ defined? )
— < LI <
~J
{2) Determine the general solution for 8 if cosf = (—::)—tg + :2- (6)
GCros”® = 6 + Hcos @ e
G cosie — Scos® —6 = (O ped
(3(:05‘@ + 2 M2co56 — 3" ) G
cCos® = Z[a oR (05 @© = "/2_ -
Key 00 148,2° " No solution
Q20 = 1318+ k.360° (hkez)
{29]
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{a) Inthe diagram below, ACBT is a cyclic quadrilateral having AC ]| TB.
CT is produced to P such that tangent PA meets the circle at A, BT produced meets PA at D.

(1) Prove that APAT {||APCA.

(3)
j’?ﬂ P/?/ C{/’}(‘/APCH
A

/. Al = CJ 6&7/7—-@/7@76‘/ thn )

2. S = /‘f)‘ 4 aeﬂqomqfcf;)? L )

3. PTA = PAC (1 sum of )

S APAT Il A rcA (8PA)
28 .
(2} IfPA=6, TC=5and PT = x,
(i) Show that PT = 4. i i 4)

A = PT ,:__'//Qr L////A)S)
rc A %\ -
G pd _Li_ L .

= blx [ 5-)

Z,L:)C =16 e G

~
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{ii) Calculate the length of PD. (2)
fD - £ o i
LA PC lprap. int. Hm, DI"J) AC)
- %
L P = 6XF
2
— _‘% [
e

(b) In the figure below, BD is the diameter of the circle ABCD. If AB = AC and D = 36°, determine
the size of ABD.

(5)

CM”: Join B 1o C

c= 90° C L% semiicle )
A = 36° (LS i some secnm)
~ A~ . N [
o Cce = A (!5(’")9[3) -
= 72° [LSMMA).3
N N
L Ci= /87 ( corpl LS)
B =¥ (L5 in same Seqm )
1y

[14]
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QUESTION 9

(a) Inthe diagram, two circles are drawn. Circle A intersects with circle centre B externally.
The equation of circle A with centre the origin is given by x? + y? = 45,
The equation of the circle centre B is given by (x — 2p)? + (y + p)? = 20.

.lly

F 3

A 4

(1) If two circles touch externally, describe the relationship between their radii and the distance
between their centres. o (1)

The sum of the rodil o ﬁ’c;ua[ 7o tle dirtonco b Lhowr compres.

(2) Determine the value of p and hence, the co-ordinates of B. (6)

Contre As (o Nl Keds = J45
lontre B [ Q/o, —=p) Koclivs = J20°
© Sum cJ/ VcwCLL = 3J5 + )5 =55
0/'5%00(,@ bin centres = L/(Qn-w(‘)) i 'f’(w/ﬁ)“‘*();)l

..3 z

f)}d'
S0
t/.mg '
/A5 = 5p 2
. /

n> = D5 S p =15

7 /f=~
Guod z,a ‘ = 5./

s //O )
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(b) A circle with centre P(m29 Wit aghe gl 4o i poritiy @ROpAESS Ba-u@iihe point R(—1; —1).

Point P lies on the line 2x + y + 4 = 0. v 4

A
P
r

=

=

Q(o)'n)

r

j s o (I,

(1) Show thatn = —Zm — 4. {1)

S\L{bS'PL (/Y?,/?)/f?'/a /}/‘b@ . 5 = ""21’)’7 -—'*éL
Iy

(2) Write down the coordinates of Q, in terms of n. (1)
Gl ( O } n)
(3) Determine the coordinates ofpmntP e {6)
a}de eqn S [3( m “"' (L/ “’/7) m (/&%/""{ ‘ ﬁ/))
gtLb«_zé ( /) ,_;) and p = — 2f’)’7~" Lt jo 4l )

/—-/ -‘m)" {1 —~/—f~£’m— L- \Z:: ho %
/“l':)m—#!'ﬂg” 7 /37"9/?1) =m?z
P+ o 0%+ G4+12m + b 2 — p? = O
Um? + I +10 ;O
2m* +1m + 5 =0 ¢
[251/7 1 5)ﬂn T ) O
mX"52 or m=—| L= =201y

” [15]
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The diagram below represents a right cylindrical silo.
M is the centre of the circular base.

PQ and RQ are tangents to the base at P and R.

M, P, Q and R lie in the same horizontal plane.

The vertical height of the cylinder is 36 metres.

QR = 10,3 m and RPQ = 54°,

(a) ShowthatQ = 72° ‘ (2}
LR =Qf C ‘/‘(//?C/J 5(7)77 c‘/me’pk)

., CQE/“?"‘ 54° (la() )

SR =72° (L sumof APRG)

(b) Cailculate the length of PR, (2)
— 10,3
—7’"@ o _O‘)_;:‘ o
S 72 ° Sin 9.
s PR = 18, [ m
F
(c) Calculate the volume of the cylindrical section of the silo, (5)

/‘;

Jn n mire: MP/? MRP =34 ° (compl. L)

- = Jog° (L sum of A M/"@)
SMP = 12
Sin36° Sih 10§ °

MP = 7 5m / [ faolms)

7

&

Ve {‘f’!"'p}g

‘/OZLm? e = 77—} < }\/ / f;..,c‘{ﬁn argtt o b “”3’5*‘:?} ﬁ"; Aa 3 ;
. Z-./. -
= ]7'(71 5) 0) (Bé
2 S 7
636/, 7/14*z S =121 “‘mﬁf @
) o e
’Mfﬁ 7 ()r,f
L%M/xt?r? V = 63241} 5);»4 3
[9]
=8
76 MARKS FOR SECTION B 74
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