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Grade 12 Core Mathematics: Paper Il September 2019
Time: 3 hours Marks: 150

Please read the following instructions carefully:

1.

This question paper consists of 23 printed pages and an Information sheet. Please check that
your question paper is complete.

Write your examination number in the space provided on this question paper.

Answer all the questions on the question paper and hand this in at the end of the
examination.

All necessary working details must be clearly shown. Give reasons unless otherwise stated.

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

Round off answers to 1 decimal digit where necessary, unless otherwise stated.

Ensure that your calculator is in DEGREE mode.
Diagrams are not drawn to scale.

It is in your own interest to present your work neatly.

10. The last page can be used for additional working, if necessary. If this space is used, make
sure that you indicate clearly which question is being answered.
EXAMINATION NUMBER:
© SECTION A SECTION B
Question 1 2 3 4 5 6 7 8 9 (10 |11 |12 | 13 | 14
Mark
Total 9 (13 (19| 7 |14 | 15| 9 |11 {19 | 9 5 110 | 6 4

Total Percentage

150 100
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QUESTION 1
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In the sketch below, the vertices of A PQR are P(—8;0),Q (—4 ; 6) and R(5; 0).
S is a point on the x-axis. y
Q(-4;6)
0
P(-8;0) S 0 R(5;0)
(a) Determine the gradient of PQ. (1)
&0 c
mlQ = 555 = ¢
_ 3, I
)
- i
(b) Prove that PQR = 90°. a (Fed 0= (2)
& -0 %.a'f,.. "G _ -2
m QK = =7 —5 ~ =g 3
: 3 -2
L mlPR X mQK =5 X T3
=)/
' 2N o
S PR L QR e PER =90
(c) Calculate the size of 8, rounded to one decimal place, (2}
3 171
tan © = = 1/ }
O ::56}30/”
S
(d) Calculate the gradient of QS if it is given that QS bisects PQR (4)
A A . /b . - '.\f = ~0
&I:@‘Q = 4501/”(910’@/7) . @5/8-- /0/).-3
vy

[ enct L7 A PQS)

i of QS = ban 101,37

- _f6 L//{wﬂ
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In the diagram below, a circle with the equation x? — 6x + y% — 4y = 12, cuts the y-axis at B.
Line BC is a tangent to the circle.

C lies on the x-axis. Y
B
®A
C 0 X
(a) Determine the co-ordinates of A, the centre of the circle. (3)
(IQ__ éx ‘f"q {'L/z_"'z/""l + LI’ —_ /Q 'L-C} 1‘_4 g"/f""'}
2 - - /A ’
(1“3) + (y ——Q)z' = 25 V"
7
o . i #
CCM'/’V& s (3,&) /ot
(b) Show that B is the point (0; 6). i fonds o = o) 2)
. ¥ 2 z .
B: ymt. of cucle = (C)-— 3)°4 (y-a) =25
S o
o =0 g z
e (,-2)" = 16
- v JE i
(- 2 = + 9[‘ Ve 4 .
it '
Sy =2ty
V. .
abk B 4= 6 o 6(0,6)
7 .
(c) Determine the equation of tangent BC. ) (3)
6—2 _ - . /n
m /4 b = -3 3!
3

S bC = S ( rod L '/zw]q)
4
. 3 "
eq11 . of [’dn()ewé’ ﬁ( J Y = 79(- + G ;,/f"
/ 7 5 __

8

P
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(d) the coordinates of D if ABCD is a parallelogram. (5)
Vi 2 /o
Cixint 0= 3x+6 fet D (2, y)
_ _ ‘ 3-F aro
-6 Xl = 3x J.Wm!p&/]@f«(“‘??(”?i’)
o /5 7]
X = § =/-3"
I v f'% ) ’ 45 {i/rj:
S (-50) W
xX+0 _ _ 5 Yre _
52), —F " = 2 ahd 5 =/
[a//ézys ) brsect)
S X = =5 and y=—1Uk
U / 2]
. . at
L D (=5,-4)
[13]
QUESTION 3
(a) Ineach of the following diagrams, O is the circle centre and x = 80°, Write down the value of y.
(3)
(D
y
B o /3
y = o /"
u B
G
C
(ii) B mD
Ve
y = $0° "
v
A E
(iif) B
A
o /ﬁ
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(b) Use the diagram below to prove the theorem that states:

(4)

“The opposite angles of a cyclic quadrilateral are supplementary”

Required to prove: P+ R = 180° p
2
Construction: JZ“)_/}"T 0 70 Q@ and O fo C.V
A - 8
Proof: Ot = 2R / (L ol centre thm)
02 = 9P 1" (L ot contre thm)

2O 489 = 08+ OF
Bt Oi +02 = 360° (L’ﬁ //;éuma’a/oé)
(R P) = 360°
R+F = Jg0°

*
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(c) Refer to the diagram:

RQ is a tangent to circle QTSUP with centre O.

S0Q and PT are straight lines.

PTS = 70° and SQT = 20°.

Find, with reasons, the size of the letters marked (a) to (e).
Fill your answers in the table below (solve alphabetically).

P
Q
09 d
1]
. b
0 R
d
e 70°
S T
Angle Answer Reason
a o . . - 4
L0 L i sercercle.
b
§o° eolt. [ of A ¢
C
110° Opp. ls Ofc‘yda‘; 9o VY
d . ' i
70 rad L '7’0’3(,) SV
[y
e Vs
70 Z'G/?’C/?Oﬂfd/ Z%m. v

(5]
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(d) In the diagram below, O is the centre of the circle. Tangent RQ is produced to P such that

RPS = 90°. SO is produced to meet the tangent at R.
OR = 9 units and 0Q = 3 units.
R

642

3 anits

(2)

{i} Prove that QO || PS. .
» o S
Q, = 90 (rad "L fang)

/? = ‘700 (jﬁ/en)
Qo /FPS (co%*.L’& eq.)

L 2

(ii) Calculate, giving reasons, the lengths of the following leaving answers in simplest
surd form where necessary.
1. RQ ;J s (2)
Arao :  k&* = 77— 37 (Fythey)
—— v [y
RQ* = 12

RE = éﬁqk‘/ﬁ}

S

(3]

s f— &

In b RPS ¢ QR OR
L QP = 3
6/a 7

- ,21/5 " ;/6‘;?
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ar _ os 7
(A?’f’ﬁ int. Z’ém} oa ll PS)
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In the figure below, M is the centre of the circle and SM is perpendicular to PQ.
PR and SM intersect at T and ST = RS.

(a) Prove that QMTR is a cyclic quad;ilateral. (3)
(7 oot ’ 32//'7 QALY ’
[+
K1 = 90

/i% = 90°

. b
(L b semicirels)

(g f}/e./') )
[y

S OAMIR s o Cya/tb 9¢L6L0/ /M&Lézﬁg’{’b mE. opp )

(b) Prove that RS is a tangent to the circle at R.

(4)
ET=RS @i‘t/en)
v

™
I3

5 Ts o= Ry = (Iscss A)
COENS

!

(eact. 1" of cpcliec guacd @ RT)
A . o/ 7
L= R (both x)

s
= AS o g Foment al R (conv. For'-chored Lim)
[ »
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Answer the following question without the use of a calculator.

(a) If sina = 6 cos a, determine the value of:

(i) tan o . 1)
S o
cosw = 6
4 ,f';/}[&
- f‘(?/’) 0( _— éf.-
I sin{ a—45°) \
(11) cos ;\f/r ,ﬁ"f-f'?""ﬁl“i / [4]
1 .
Sin o . o5 ys° — Cos . Simys®
- 2 (05
- -—L’s”/ﬁ : L.
= V2.SIhd T V3.8 X
C"
x PYTTR i s i)

By
' 1

S

L/‘;_; (écoaoﬁ -—QQJOC)

1

o5 ol AR
R 5 v/ 5/z
- Jz .(5(:05 0{) = /2 dR "a
(95 o ’
(b) Iftan® = —vV3 and 0° < © < 180°, determine the value of: cos(8 + 30%). (4)
- 1 A .
a f\ X =1 cos (@ +30 ) /';,/;. v.]-*i"“"'“"'L!
gy , -3 i
! 4 3 =03 = (05 @.Cos 30° — 5 @. 5/17 30
i = / ( ) a)/ 2
z _ ‘/" Z {Eﬂ 2 /) 3 _ L
=(53)"+ ()° (lythog) = 7 ’,,
r=4a = —/3 k./ﬁ
)
—_—
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(c) If p = sin25° express each of the following in terms of p:

(1) cos 50° /i’%}(f“f}(_i,iﬁii; r‘éﬁn} |
= (05 2(25°)

Page 10 of 23

(3)

L A
= [/ - 25102,;’?5 o’f/

= { - .sz“ﬁr/{:ﬁ
7

>

(i) sin 205°

At
A

sin (150° #25°)

l

(2)

i

. (o)
— S5

/'fg

i

— P La"" f
f

p
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QUESTION 6

The following frequency table shows the distribution of marks of 200 students writing the NBT exam
out of 60.

NBT Mark Frequency Cumulative Frequency
0<x<10 20 20

10 <x <20 ' 40 60

20 <x <30 60 120

30 < x < 40 50 /70 i}'
40 <x =50 20 /96

50 <x <60 10 200

lomts o plol (/ci/‘ 20) (_201'60) CB'O,‘AQO)
(a) Complete the cumulative frequency table in the space provided. (4@},/709 (50/. 190) (& 0}.20091]

(b) Draw the cumulative frequency ogive on the grid below. (3)

Gennelape ﬁ’c’_?twn e 7//62/0A 5/4014//\}? ANET resudts.

260 /Jx :
g Apl¥
150 ~g / yat

e
7
s

: s
Do A p
g _F@-_?:L PR E SN § ___/ % M
é‘r\’w | i-/
R l
120 f
RN |
\%\ {60 / ]
S
X %0 :
\ —t
KT I ! j :
40 ‘ ,
i | '
20 — I
i c s _
10 20 %‘é’ o O 50 GO
\§§' Marles out of 60
. ot ".'”’f;é"wlw lhs
{¢) Use your graph to estimate the interquartile range. Ve (o] 2)

¥

/R = Q3 -Q), = 35— 18
= |1 /ﬂ(/'e.ac}/ alb A and 8)

Downloaded from eduresourceza.com



(d) The top 40% of the stLBQA’{’J\L‘BQ“E'%jeJEQ %vﬁ"%él treRitf ceza.com Page 12 of 23

Use the graph to determine the cut-off mark. (2)
6o _ - Vel
700 XR00 =0 T 00 poS) e

Ve
L ctel - ofF mark Lo 500uéaf 60 ((feod ot G).

(e) Calculate the estimated mean of the data. (2)
_ //,s?
¥ = (5x20) + (15 x40) + (25 x 50) (35 x50) + (y5%20) +(55 x 10)
_ Ql7 fi, 200

(f) Itisgiven that the standard deviation is 12,9.
The marks for the NBT test are too low and are all raised by 5 marks.
Write down the new estlmated mean and new standard dev1at10n for the new set of marks. (2)

New X = 5’&/ ond  Std. dev = /;2,5-7/

(g) Below are two box and whisker diagrams representing the marks of 200 students each from
two different Universities, for the same NBT test out of 60.

University A {

University B l_m

5 10 15 20 25 30 35 40 45 50 55 GO 65
Marks

<

(i) What percentage of University B’s results were above 55 out of 607 (1)

25 °fe q,f/ g

(ii} University A claim that their overall results are better that those of University B.
Is this true? Refer to the diagrams to justify your answer. / (2)

No %/L/n/ A and B bolh have mooc. maclo of 60 4ul 50 % af Uni A's
Stucdents gol- T ) and above (hercao i 8 fad 507, ochievng

S

50 and ahove maorsg. i B aloo had 28l of condiolotas g ellting

belweon © and 17 in compadson [0 te fowesé maig For U £ being 16
ondd 25T of studonts 7eéz’zh9 bebliyeen 15 and R5.
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QUESTION 7

0 is the centre of the circle and P, M and N lie oﬁ the circie. MN = 80cm. p
The radius of the circle is 50 cm. PM = PN,

Determine:
N
(a) The size of 04, rounded to the nearest degree.
jﬂ Amon . Om) = ON (/ﬁaféé ) yy /}y_‘w};‘f{t’:} (3)
—_ 4 A1
50° = 50% + 507 — 2(s0)(50)cos O
~ *"‘_‘Z_
o5 O = 25
SO = '/X_Oo‘—' 74L°
= 106" %,f/’{';
——
(b) The length of PM, rounded to one decimal digit. / (4)
~ Y 2 .
=N qu'bfeﬂ) andl S =63 (L at- contre (A )
J -~
’ /‘:5 =N = 63)50 i/ (:'505‘ A and L sum o//’A)
.7 2] A /’ M /\/ : /) M = go 'j'-r"',‘({,f{-'il;? 1‘«’{«‘}
| Sih 63,5° sh53°
P = g?,GCm%/ﬂ
(c) The area of APNM. /s (2)

Dre b Pvm = 3 (896) (596) jéj/") 53°
= 3205, 8cm® /'

1
'

[9]
Downloaded ffom eduresourceéza.com




Downloaded from eduresourceza.com

QUESTION 8

Page 14 0f 23

The diagram below is a sketch of f(x) = cos(x + 45°) for x € [0° 180°].

y s |
=E +
e ¥
-0.5- - -
S B
519
s
(a) On the axes above, sketch the graph g(x) = sin 3x for x € [0°; 180°]. v
Label all turning points. (3)
(b) Determine the value(s) of x for which g(x) = f(x) for x € [0° 180°]. (6)

Cos(x+45°) = S 3x

off
— 5/'/7/ 90 “— [ + Y5 ")) = S JoC

PR A

S o5 (x+45°) = cos (90°- 3V

sin(us°-x) = sm3x

Qrt X+46° = 90% 3x  4h360°

G 465-X = 5o + kFec”

)

B 4x 245° Fhseo

o = ~y&5° + Lk 3Fé0”

o [+ 5’/}*‘
2 = 1,3+ lg90° e )

X = /45707"& 20°

Qu. xX+45° = 360°~ (90"-3x) +h360°

Q2. 46<x = [f0= Foc +£360°

—RoC = 925° p4360°

Rx =7/35°  h360°

o = = 112,5° + kigo®/"

K= 67,64 Kkiso’

k=0 x =1,3° Ia

k=00 o0=103° or 67,56°

';’/“‘5 P 1/ 0
k=1, o = &7,5° orR Io,3

k=1 =/0//3"

(c) Determine the values of x for which g(x) > f(x), for x € [0°; 180°]. (2)

13°< X< 67,5° pp

/0,3< 2 < 180°

L (I
v ‘Downloaded from eduresb/urceza.com [11]
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cosO—-cos20+2 _ cosB+1

(a) Consider the identity:

Page 15 of 23

35in6-sin28  sin®
(i) Prove the identity. ok - (5)
S Cos@ — ﬂ?co(SZCéiJ:) # &
3 5m0 - DS &I ds 6
= = Dcos?@ + o5+ 3"
Sin @ /3 — 2c0s @) s n
= /{5 QM // +(050) /%«f
5ih @ (3 2Tos®)
= Cos5@ #+ )
Sin ©
= RS
———mpr
(if) Forwhich value(s) of & will the identity be undeﬁned7 (3

rf ”;
Uﬂ(l@plfu‘_’a/ )f; bt :j? S0 © — 5”’) 20 =0 f/ (

/e: sne (8- 2cese) =0

Smn @ = O ol coso ~ 3/6? P

. 17 5 L?’
- /(/goc (éfz){/h /V\O O/I"l
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(b) In the diagram below, TABCD is a right pyramid with a square base side of 8 metres.

M is the midpoint of BC and TN is the height of the pyramid.
Each of the triangular faces makes an angle of 8 with the square base.

.!:.'

A
8 metres ' B
(i) Express TM in terms of 8. y | (2)
I & cos@ = g /Iy
r: 77)7 = 4 .gf’:',fit
| cos@ Y
(ii) If the total surface area of the pyramid is equal to 256 square metres, determine the
(4)

value of 8, correct to one decimal digit. s

56 = (3x5) + 4 (4 (5 x 7))

Gl 4
G Y
5@ = 7192
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(c) (i) Show that 2cos(x —60°) = cosx + v3sinx

Page 17 of 23
v il e / it ) "
o . B /M
IHS 1 2 [cosa, cos 60° + Sinx.sin /o]
\ SN Jnfepee 051
= 0100596(7-!1—') +25tﬂx{.§i%//(/ e
= CoSx + J3 sinax 1
= RHS.

(ii) Determine the minimum value of cosx + /3 sin x, and the corresponding value(s) of x
if 0°<x <360°

Vs (3)
: S
Q cos (x—60°) has a minimum value of =72
ok oc = 180°+ 60°  ((hifted 60°to the ught)
’ . LTI
x = 2p0Y |
»

[19]
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Green garden services mow lawn for customers. To calculate the charges for their work, they measure
the approximate area, x, ( in m?) of a random sample of 12 of their customers’ lawns and the time, y,
in minutes that it takes them to mow the lawns.

Their results are shown in the table:

Ar‘gfng’;) 360 | 120 | 845 | 602 | 1190 | 530 | 245 | 486 | 350 | 1005 | 320 | 250
Time (y) | o5 | 28 1130| 75 | 120 | 95 | 55 | 70 48 | 110 | 55 | 60
{minutes)

(a) Use your calculator to determine the equation of the least squares regression line. Give your
answers correct to 4 decimal digits. Yy it (3)

) f o i -
Q=285 w12 v Y = 28,412 + 0,05860C
G 7 7

b = 0,088¢ /

(b) Calculate the value of r, the correlation coefficient for the data, correct to 4 decimal places. (1)

= 0, 7/55L/!{}

(c) Given that the garden service charge a flat call-out fee of R 150, as well as R 50 per half hour
(or part thereof), estimate the charge for mowing a customer’s lawn that has an area of 560m?.

(For example: 100 minutes would be taken as 2 hours) (3)
y = 28, 1A+ 0,0886 (560), . - 6L woing tle codaladoy
J ; P 7
. 1 I
= 11,9572 UENA T,

. Fee =K150 + 3(50)
= Raoo /"

(d) The local high school wants Green garden services to mow their rugby field, which is rectangular,
100m long and 70m wide. Should they use the regression equation found in (a) to calculate the

time it would take to mow this area’ Give a reason for your answer. (2)
J000 m> oy = 28,1419 + 0,0886 (7o00)
o/

= 648, 3412 =} hrs

/Vo) Lé wewld %zu’z,a 7‘00 fea"{; and /)e 720 é’.oc’pen%/tf%’/.
(/ 7
(/%/bé’ alo0 an ouwrtER SO given cos? Shuctwre noé“(?cwo/

T o Iz SCenio)

[9]
Downloaded from eduresourceza.com




QUESTION 11 Downloaded from eduresourceza.com Page 19 of 23

In the diagram (not drawn to scale), BC is parallel to EA. MA = —Z-MN and ZMB = BE.

(a) Find the value of BD:DN. P | (3)
. LB = LE Sp |
G A mEA : % = ( jorep. il v AC /1EA)
_ 2y o
L(” C/_? P 1_-?_{_';? X (j?l“,JL
A = A
L, - BD (A . .' )
57/«,{7 A L‘?(i/\/ . ‘;%;;, A ‘ (fﬁ?p-#?f.[’ﬁ/‘r?/ AD /7 5(_)
2
Har
2
-2/
3
b1 D e th Area ABMC )
(b) Determine € ron ABMN (2)
= ML ( if?(?/}'zg ht. 79:’?%’; (;; )
R i
my
=
e
A
= ';é?’" 3,/ ‘
—
[5]
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In the diagram, AD is a diameter of the larger circle with centre C and AC is the diameter of the

smaller circle with centre B,

FD is a tangent to the smaller circle at E while FA is a tangent to both circles at A.

(a) Provethat ADEB |[| ADAF.
Db D pEE snd A FAD

”~ 3 o
. Er = A, =90

(radic 1. fangs )
4 7

(eomamon )

2. D =D
3. .g: ‘:-'//7\

KLSz/m of A)

(Ans)

A DEB NI A pAF

#

{b) Hence, show that DF = 3 AF.

\‘Dy = ;D.._é’_ = _E_g_ z/{‘éfé&.}_kﬁo}h ’PK,}/D‘)

D8, DF AF
ket PB = BC=BE =x () Cradic of small arele)
e CD = Ao /o (raclis of égj? codo)
L DB = 3x
S, 3 V22
DF AF

33

?"‘E Deiwn«i‘%ad ed frg’@) edgyesogyreza.com

IS

Page 20 of 23

3)

(3)
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(c] Ifitis further given that the diameter of the larger circle is 8 cm, determine the area
of ADEB.

4
gx = §em B J1 b 8D ) ®
4 A 3 St
S o= 2 [}@i’/fg 5.’,'1«(:1/ &) 502:—.62 .22(5[[%‘59)
S0 Awa ADES = 2 /Eﬁx.ep) ED = 1/z
: —— i
=3 (2 X4Jz)
=47 u?
A
= 5 Tu?’
PR —S
[10]
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Two circles with centre 0(0;0) and M(a;b) touch externally at B. The equation of the smaller circle

with centre Ois x? + y? = 16.
Circle centre M touches the y-axis at C(0; —8).

Determine the co-ordinates of M.

(Hint: Let CM = x)

ocm = 90°

(rac! L' tang)
4

ket Cm bex

thon O = x v ( ractii )

and 08 = 4}-

j’n A oem

cr? + 0C°

4 L
= om?  (tuly)
= a——

X2+ 5"

= (a -FL}—)L

X+ Y

=x’+ 8x +16

§x

=48

X

7
y /T
=6 !

4)
. s
foult
s

c M(G;

<
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QUESTION 14

In the diagram below, AC, BD and CD are tangents to the circle O with diameter AB = 4cm.
CD touches the circle at point E.

If AC = aand BD = b, prove thatab = 4.

C

Congtr: Draws CO | OF and 0D s
e L - . _ ,
Er= 90 (rad 4 4enq)
v e
andl CE =CP = b | S
DE= DB =) LFongs Fom samept)
S CROE c?n(f E@/BO are | leclin f// »
. A o iﬁ .E f_"a.;,‘sff'il‘ﬂi% A L
SO =02 =4y  and (03> 0k =X / ! / ot
W/ 7 4;:1_:; 7 U 7
X+ "?‘/ = 180° ([ Ls on st /IfL&) J 11
v v
LAy =907 o
. OE” = a«b (—LE?JWEI’Z’L 7‘0/“,//0 Z%m)
o
¢ 06 = 4 z = 4 .
A [4]

Total for section B: 73
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