SECTION A
QUESTION 1
Refer to the sketch below:
¥
0(-4;2)
(T
\9 0 _rx - .
x
>(a; a1
e
|z
]
P(2;4)

In the diagram, P(-2;—4); Q(—4;2); and R(a;—1) are the vertices of A QPR.

(a) Determine the gradient of the line PQ.

)
PO 4 - (-L) .

R
- G
-2
/ Lo
=3
{b) Determine the gradient of the line PR, if PQ L PR. (1
/W\.DQ = —L' RP ’

(¢) Hence, determine the value of a.
(@ L ~—4+l \/ A
i =~ —2 -

—2—a=—12+3 "/ Al

-_.;', — _ A
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v oo
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(d) Calculate the area of A QPR. 4.

Ao, x QPR = Jz_-PQ-‘PR R

- v
Po= NGyt {ot4)” = N4 +26 = o5 = AT0

&

PR= N {a-ay+(4t1)= J/51+ 9 = odi5.

; /
M} = _!’z_ v m: Bﬂo—' W SN,
= B0 T

(e) Determine the coordinates of the midpoint M of QR. W)

M(-4+7 . 2:_1_> RP

N = D
— ! |
‘(_‘3’_/ ’i)‘/a/

{f) Hence, determine the equation of the line MN passing through M and parallel to

PR. (3)
JAsPR oM = 5 RE
oy (2,1) , 5
| L (-2)> P

M-z F >
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(9) Find the size of §. A [ (5)
Ol 2, @
Non@ = Mpg = -3 ‘/%@‘ \CE CP
C = [80—TI, 565
= !O%’/}o‘ Viea 2o £
Map = _‘_"i*l? =2 . O=loq, A 108 4
Ao = ‘-94/ a = 5(43\0//
| Ca,
& = ig0— 15,385
= [64/7 Co—
ma 3 [19]
QUESTION 2 P= A“"

62 ZusT

The frequency table below represents the marks out of a maximum of 150 marks, ?7
obtained by a group of Grade 11 students in a Mathematics examination.

Marks Obtained Frequency f Cumulative Frequency
0 <x < 30 6 (e
30 < x < 60 12 1%
60 < x < 90 46 [V
b4
90 < x <120 42
e N/ | a.
120 < x < 150 14 2o - ! i
(a) Use the table to complete the cumulative frequency column. @)

$0"

Form 4 November 2019 Paper 2

&n@ = _Sh9e’
q .cﬂ

1.y S s
G

= s-b r‘gg(b) On the grid below, draw an Ogive, using the information from the table above. (3)

Cumulative Frequency

128

120|—

12|

104

96|

80[

72

64|

56|

48

40

32

24|~

16| -

8.

- R \] {H-
\/ 10 20 30 40 50 £0 70 |0 o0
Marks obtained

{c) Use the Ogive
(i) to determine the median. (show wheve/y'ou took your readlng) 1)

87 (MM _ax A) 4 f“fr’ﬂ’\l’

(i) Comment on the skewness of the data, shownng all Jnecessary calculatlons to

prove your reasoning. (3)
tuax— R = 62/

—
—

IS0 - 37

CP

&z-,/h»w: = ¥7-0 =%7_'/°\
v/ o~

%_Mg&m!.——

Ozt 7 Max-Q,
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(d) Complete the table below:

@ AP
| Midpoint Frequency
Marks Obtained
x; f Jxx;
. 0<x<3 5 6 0.
30 < xiﬁ_o 45_ 12 54 O
60 < x < 90 -5 46 3450
90 < x €120 105 42 44[0.
120 < x < 150 '35\/ 14 i %—qo E
|6L 0- Z(fxx)=
| ] 03 %Ox/;h
Using the information from the table above, determine the estimated mean. P\ P
=
10 280"
W‘Lu Mo~ = —
Vi TLiU \//!’-A_

6,5 " gt
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QUESTION 3

Circle the correct solution only.

(a)

A e C
/,,-/ AT '\‘ WS,
P I N \‘
r__ . N\ <" \\‘
( \ f /N H\ E
/

A, B, C, D, and E are points on the circumference of the circle.

Which statement is true?

(M

A hee @) bec K
C. A=D D. B,=E
(b)
A W
/ N\,
/ ; g ."'\
P{ A, — D
i\ 1234,
%\ \\ /
N e N\

B\-H__/C

Ais the centre of the circle, PAD is a straight line, and B =111°. Determine the
magnitude of CAD. 2

RP

A. 69° B. 62

@)

C. 59°
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S, R, T and M lie on the circumference of a circle.
Determine the numerical value of y.

A 35° B. 30°

c. 20° D. 10°““\/

QUESTION 4

Refer to the figure below:

O is the centre of the circle CADB. ADE is a straight line.
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B, =40",

@
CcP

[51

Determine the following, stating ali necessary reasons:

(a)C. A

03‘0'0\/44'0%/ V(_/-MA/‘ MM P\P
., CJ SO.‘/O“ L o ¥ ntn < a—zLo»\/u./vuu/
[

(0)D; A . v sy D
D, = 50 2o X £ cnyche Qoo Aavo S 'RP
(4 e Aaap~ AL
@es Yo Mot
(c) 4, if 4Ao // DB. (2)
6= 40 _cos 2lo=/ koo /P
D5 = ,5;3 '\"B. / MJLAA'DB

= ks t4o0

S50 =
"i
A, = 100

[71
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@ Q6 —q (47 wmako) :

QUESTION 5 QUESTION 6
Refer to the diagram below: Simplify, without the aid of a calculator. Show all calculations.
3.cos 150°.sin 270°
(@ tan(—45°)+cos 600° (6) R P
- I3 \/ A \/./h..
APkl SV,

| SN . [ 0a)
O

ﬁ"-.__
|

&
1

i
o
| Vo
{2

/ —";2,’{_5 * é ::"/FB— /
= vV

\ - : z
In the diagram, O is the centre of two concentric circles. ~—
ABCD is a straight line that intersects the circle as shown.
OX LAD; OA=25cm; OC=17cm; OX=15cm.
(a) Determine, with reasons, the length of AC. 4)
To 4 0XO XC= (72 S/ ™ R (1) SI(180°= 6).5in(90°+ 6) sin 310° ,
xC =& ‘AA cos(—-e).sin(360°\—/9).cos 140° / ) %P‘
To a 0AX a&s— (5" =AX? QS —22S = 4. AMg// — oS50
A\,

= = 00
- K= &% o v -

« ¢ - — l ‘vf )
(b)  Prove, with reasons, fhat AB = CD. \/ (3)
5)(:)(6"7/6M P cardoo N Mo chod R I7
. 7 —
A AX=EXD T A MWlWW
o AB=Ch ) [13]

71
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QUESTION 7 (e) Use the graphs tp_ rletermine the number of solutions that exist for the
The graph f(x) = sin3x; xe[-90°;180° ], is drawn below. equatiom—
i sin3x
N / —cosx = 0\219 interval x e[ —90° ;180° ]. 2)
[ 3
y A ‘ Ao D¢ = ceq 20O CR <hlown on c_::'ro.e\\. C/P
/3'“-< \ e :
2l o i Va -
yd RS X doloSasas - (__DC: —30° W.//OQ')

N
)
P

d} ’ ES— 7
/ ) \ 0 ( Use the graphs to solve for x if xe[-90°;180° |:
J/ X \ f WM V\,\ }( )50 ;:0 3)
/ x).g(x) <
/ . B
9:) 30 /0 30 ¢ }’ﬂ‘/ 0 150 180 x %(OR xe Loy 0] 7
N -6 - : ! 1 2 8 )
\ X o ce [t a0l )
] : \\,\\ | o AW E l: 'Mo; ‘%Ooj. / -'L;JL;F-P';';' y
5 N ~
N /
3 \~ (i) If the graph of 7 (x) is shifted 30° to the left, give the new equation. (1)
o (o) =4w3(oc+z;») B
d
(a) Write down the value(s) of x, which satisfy the equation sin3x=-1,
in the interval xe[-90° ;180° ] 2)
o KRF
oC = — B-Q/o e q O 4
o v v [12]
(b) Given h(x)=f(x)-2, det\c—,y\ine the maximum value of h. (1)

cr

(c) Draw the graph of g(x)=3cosx for xe[-90°;180° ] on the same system of

axes, as f (3 RP
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QUESTION 8 {b) The size of § (2)
The accompanying diagram shows a cyclic quadrilateral PQRS with § > 90°. PS ) 0 1
is a straight line. O is the centre of the circle. PR =17,4 units, QR = 10,7 units and 77 y 77
QPR =21,7°.

v

™~
/'/ N
\\
/ \
/ \
{ P \S (c) The Iengtl:\ of the diameter of the circle. (4) P\P
] O-/"‘/’ | - .
|'. ’,,,--""/ / )| R { A0 £ o _goam vty
P !/ T
%ffh“‘w 174 ’j/ —%APRS / {
\\‘ HP‘QHM,_N_ ; I / PS =
S .4 ot AT
T -P % = l 7/ 4 \ //’
Determine, giving reasons where relevant: B D6, 96 o}
(a) The size of § (3) = 2% 9 \/
T. «PQR RE A
M@ =3 ,ﬁM a l Il 7 ° \///
(7, 4 10, 7
AmG = 7 4 X pan 2N, 7 _Aun g AABuo

@

10,7

A o W \)}’1

Q = 36/‘16 v 143,04
-
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SECTION B

QUESTION 9
(a) The pilot of a plane coming in to land has to make sure that his plane is
constantly equidistant from the two outer landing I'ights L, and L,. The line of
landing lights is at a right angle to the runway. The coordinates of L, and L, are
(16;30) and (20; 25) respectively. Find the equation of his flight path in the form

ax+by+c=0.

© Cf

\\/lL,,l., = (‘(""‘10 ° 3,0_*1;,;15‘\
L \¥ 2 J /2- /
= (k‘us-/ &72\’\! O =

17

2
(b} The equation of a straight line AB is givenby y = — 37X +2

The equation of the straight line CD is givenby 3x +ry = —2; r=0

Determine the value(s) of r such that :

() CD/ AB
Mhcy = Mg P
-3 =/_&

7 v =
9= Qv
Al VAT

(ii) If the angle of inclination of the line AB is the same as that as the line CD, solve

@ Cp
Md A’ B = _,uxc,é, OD
ABJ) eV M ton =ton®
—a L/-3/«  ©=33)
= r-

forr.

p= 78

i AR

[13]
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QUESTION 10

©

In APQR, QR = 3 units, PR = x units, PQ = 2x unitsand § = @

Q10 715 (Sl marke)

2+3 Vw?
(a) Show that cos 8 = /MAJﬁ ANLsa e . (3)
4 O = ( x) Bt A4S
2 Bx. D 12()( Volax.
= x + 3 / il i
~ axV
= A
(b) Hence, or otherwise, calculate tﬁgagalue of x for which a solution to the equation
cosf = s exists, o iy
\// '5?{,&;_.-“- 0 Ot -’x._.‘,c’_/f C‘,P
X3 V) | - FS
20
X+ = 4
- Ao tD <L 0.
7 ? ’
> — — o ==
(-3 sc—1 9 ) 7 , 2 P 5
oce (1,3) Aoy
N A ED >‘/-/ [ HFAxX+> 70O ,c/ L
AX > O /
R A )
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QUESTION 11

(a) Solve for 0:
(i) 2sin@ +3cosd = 0 for & € [~90°270°]

on® = — 3900

19

[7

Y ocp

Yo Q/= —2 /

\36, 21

/

V.4

|

|

©= —=56,21"% ©-= 123 61

(i) Give the general solution of 3 +3sinf — cos26 =0

3+ 20m0 = (1-%a0) -

(5)
e

S O +3—A~L@’+l\é] O

(o +DCam® + 20 ) =0

M®="’]/ Y MQ—-‘—"E}/

C= 270" +mn3e0 /

A _ Byl -

LAV S
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(b) Show that
sind +1+cos9__2_
l+cosf sing  sind / (6)
Lhs=s A @'f‘ (I‘\'AM Q)C(*H/M@/)
/dMO—_L |+' WQW / -
= AT+ 2o ® F 0 &
M@( I+ (,8—09') 5
= R+ L& " (4 ko0
MO (1 o) a6 (T )
- = WL’S
. [15]
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QUESTION 12 (b) Prove, with reasons, that AOPM is a cyclic quadrilateral. (2)
01> 90" gper |/ r
({)\t =90° y/)fbo«)u/ E\/AUJ .
A
O ol
- AOPM L oy che CON Lo on gawe m%«w
(c) Name, with a reason, ONE/other eyclic quadrilateral in the diagram. (1)

08PL A Xow. ox¥s = okt spp s, CP
o Gop Llo anppt)

(8l
In the diagram, O is the centre of circle ABP.

BP is produced to M, such that MO L AB.
AP intersects OM atL. O, =20°

(a) Calculate, the following, stating all necessary reasons:

(i) Az:@‘S"‘/ /_,M(Wt‘/;&ga_, (3)
A

Q= 1¢ da'n{/w,&;\o RP

@i B. = O(.o°'\/ P. +P =90 \/4 “~ gt (2)
4{0 ot oAV fns - e s

AP
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QUESTION 13

B

s

D .
1) HE 1
"4 4F « Zf3

2'\ NNz
AN K <

P

In the given diagram:

+ DBT is a common tangent to circles BNKM and BAPC, at B.

e AKC is also a tangent to the smaller circle at K.

e MN//CA.

Prove, with reasons:

AKMN is isoscele

C

o utm(%\//

24

4

/\

K, o= N,
= R

4 Al [..(4 -7;MN///‘<L
o Chonod

Q/t\‘: Mz
. 1"'1/\\’12

/

oA lMN o we  sea.

JMLM =

Form 4 November 2019 Paper 2

[4]

cP

25
QUESTION 14
SA e = AT Vol .. =:—:~:rr“
Figure 1 Figure 2
(a) A hemisphere has a total volume of 1000 cm?, as shown in Figure 1.
What is the radius of the hemisphere? (3)
C NV =iee0 = 2V A |
DX ‘0_?__'0 = ;&;5 /’h b!:_ Ty
2N = 477, 4@4 a = (
= LR /w — AU O

{b) A smaller hemisphere is scooped out from the larger hemisphere to create a

container, as shown in Figure 2.The diameter of the larger hemisphere is twice

that of the smaller hemisphere.

(i) Find the volume of the container.

VMB/ = ‘;'L—;—'“

(1.2

3

- -{525’

2‘7

(i'i) Find the surface area of the container.

X ('7, 3F2\1

\/U\..

SA foge
SA el

= DB44rD
= c%)/

=;ﬂT(1_

?/7 o

OK m

| 8

“

ekl Sk =
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4
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PS

(e = 0 (72) = 12,3~ 45,02
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QUESTION 15

(a) Draw a special angle triangle with angles 30°, 60° and 90°. Show the lengths of

the sides. (1N
20

2 /{5\/ K

(b) Hence, consider the diagram below.
Three circles of radius 1, fit snugly into the equilateral AABC and they just
touch each other as well as the sides of the triangle, as shown.
Determine the area of AABC without the use of a calculator. Leave your

answer in simplified surd form. 7

Fo

A 0O = x0QC rhy o 555 9 \/
" — pc=QcC ue—fw\a_ﬂ
VG =0 = 20 \ /) O0C cowmmsn _.
_ élz 62. :GOO r.-:l N OF = 0O/ gt AL
S Aeno" = QG

( 2 —h?f’ ) e G O -
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