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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

I

2

This question paper consists of 10 questions.
Answer ALL the questions in the SPECIAL ANSWER BOOK provided.

Clearly show ALL calculations, diagrams, graphs, et cetera that you have used in
determining your answers.

Answers only will NOT 1 ed full marks.

An approved scientifi¢
used, unless stated othe

mmable and non-graphical) may be
If necessary, answers sho
otherwise.
Diagrams are NOT necessarily drawn to scale.

An information sheet with formulae is included at the end of the question paper.

Write neatly and legibly.
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CAP rade 11
QUESTION 1
1.1 The table below shows the number of tourists who stayed at a hotel in Durban from 20
to 31 December 2023.
pasets 20 | 21|22 23 24 25| 26|27 |28 |20 30| 31
December
N 286 | 68 | 150 | 147 [ 176 | 255 | 132 | 174 | 172 | 197 | 172 | 39
of tourists

1.1.1 Calculate the-mean of the data:

N e
1.1.2 Write dowln fﬁestandard_d;&x@atlﬁlﬁm of the data.
i ,_, RE -

.
ey

1.2 The number of tourists w_’, o sta ed at this hotel during the entire month of October
and the entire month of November are summarised in the box-and-whisker diagrams
below.

October (whole month)
5 32 49 103 197

November (whole month)

26 64 107 133 2I20
|
l I

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220

1.2.1 Calculate the range of the number of tourists who stayed at the hotel during
November.

1.2.2 Comment on the skewness of the data for October.

1.2.3 The maximum for October was incorrectly recorded. The correct value is
higher than the recorded value. If this correction is made, what effect will it
have on the:

1.2.3 (a) mean?
1.2.3 (b) median?
1.2.4 There was only one day during November on which 64 tourists stayed at the

hotel. On how many days during November did less than 64 tourists stay at
the hotel?
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QUESTION 2

The marks (in percentage) obtained by Grade 11 learners in their Mathematics Examination is
shown in the histogram.

Histogram showing marks obtained in a Grade 11 Mathematics Examination.
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2.1 Use the above histogram to complete the partially completed frequency and the
cumulative frequency columns of the table provided in the ANSWER BOOK.
2.2 Draw the cumulative frequency graph (ogive) of this data on the grid provided in the
ANSWER BOOK.
2.3 Use the ogive to estimate the:

2.3.1 number of learners who scored more than 75% in the examination.

2.3.2 median mark of the results.
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QUESTION 3

3.1 P(-1;1),Q(2;5) and R(5; y) are three points in the Cartesian plane. Calculate the

value(s) of y such that:
3.1.1 P, Q and R are collinear. 4)
3.1.2 PQR =90°. (3)

3.2  Inthe sketch below, R (—5
RS and ST intersect t

; —1). S(4:2).and T(1; —3) are the vertices of ARST .
0) and D respectively. E is the y intercept of

RS. The equation of RS" and RST = B . a and @ are the angles of
inclination of RS and ST r -

r ly
2S(4:2)
g >
D
T(l : —3)

321 Calculate the length of RT. (2)
3.2.2 Calculate the gradient of ST. (2)
323 Calculate the coordinates of M, the midpoint of RS. (2)
324 Determine the equation of a line parallel to ST passing through M. 3)
325 Determine the co-ordinates of G if RGST, in that order, is a parallelogram. (2)
3.2.6 Calculate the size of f. (5)
32.7 Calculate the area of SEOD. (6)

[29]
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QUESTION 4

4.1 If 2cos f+1=0 and sin <0, determine WITHOUT the use of a calculator and
with the aid of a diagram, the value of:

411 sing )

4.12 2tan’ B—cos’ B (2

42 Simplify to a single trigonometric term. (6)
43 WITHOUT using a c: or, calculate the value of:
25in510° —cos 340°.cos2 ©)
cos’110°
4.4 Given the following expression: — 4+ £25%

l+cosx sinx

sinx COS X 1
+ ==

4.4.1 Prove that: - - 4)
l+cosx sinx sinx
4.4.2 Determine the general solution for which the identity in QUESTION 4.4.1
is undefined. (5)
127]
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QUESTION 5

The graph of f(x)=2cos(x+ p) is sketched below for x €[-90° ; 180°].

5.1  Write down the amplitude of f. (1)
5.2 Write down the value of p. (1)
5.3 Given that g(x)=sin2x+1, write down the period of g. (1)

5.4 On the system of axes provided in the ANSWER BOOK, sketch the graph of
g(x)=sin2x+1 for xe[-90° ; 180°]. 3)

5.5 Use your graphs to write down the value(s) of x for which:

5.5.1 f(x).g(x)<0 3)
552  f(x)=-g(x)+2 3)
5.6 Graph / is obtained when f' is translated 45° to the left. Determine the equation
of h. Write your answer in its simplest form. (2)
(14]
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QUESTION 6

A cableway connects the top of two mountains across a valley. The distance from E to F is d.
From F, the angle of depression to E is & and the angle of depression to G at the bottom of the
valley is . The angle of depression from E to G is #. H is a point that is directly below F and

in the same horizontal plane as G. The distance from G to H is x.

6.1 Write down the size of FGE in terms of 6 and S. (2)
dsin(a+0) ’
sin( &
6.2 Show that FH = (— =% (5)
sin(0+ f)
(7]
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QUESTION 7
The diagram below shows a sketch of an oil container which is made up of a cylinder and a

cone. The cylinder and the cone have the same radius. The height, A, of the cylinder is 15 em
and the slant height, s, of the cone is 10 em. The volume of the cylinder is 4 000 cm’.

Vi= ;—_area of base x H V=nr'h SA = v +2nrh SA =ars

1 Calculate the total volume of the oil container. (7
7.2 Calculate the total surface area of the oil container. 3)
[10]
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In the diagram below, O is the centre of the circle passing through K, L and M. J is the
midpoint of chord KL. Chord KM produced and JO produced meet in N. JN intersects chord

ML in H. MO and LO are drawn, K =50°.

K

Calculate, giving reasons, the size of:

8.1 MOL
82 L,
8.3 N
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QUESTION 9

9.1 Inthe diagram below, O is the centre of the circle. P, S, R and K are points on the circle.
SOK is a straight line intersecting PR at T. PS = SR and OR is joined. §; =X.

9.1.1  Calculate P in terms of x. 4)
9.1.2  Provethat S, =S$,. (3)
9.2 In the diagram below, O is the centre of the circle. A, B, C and D lie on the circle.

BOD is perpendicular to AC at E. AO and BC are drawn.

A\

D
Prove that (2A0—-ED)’ = BC* - AE® ()
[12]

E G
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QUESTION 10

10.1  In the diagram below, O is the centre of the circle passing through B, D and E. AC is
ataalgem to the circle at B. BD, DE and BE are joined.

&)
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CAP ade 11

10.2  In the diagram, two circles touch internally at B. A is a point outside the circle.
AB and AD are tangents to the larger circle at B and D respectively. AB is also a
tangent to the smaller circle at B. BC is a diameter of the smaller circle. BC produced
meets the larger circle at P. The line from A to C intersects DB and the smaller circle
at F. DC produced meets the smaller circle at R. DP and BR are drawn.

K
Prove that:

10.2.1 ACLDB

10.2.2 AC // DP.

10.2.3  ABCD is a cyclic quadrilateral.
1024 CP=CD.

10.2.5 BR // AD.
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INFORMATION SHEET
_—b+\b? ~aac
2a
A= P(.l + ni) A= P(l—ni) A=P(1-i)" A= P(l+i)"
T, =a+(n-1)d $ = §[2a+(n~w1)d]
T =ar™’ 8= i 1 =l<r<]
l1—r
e x|(1+)" -1
i
' . fx+h)-f(x)
=1
S h?ﬂ h
d=\/(x2 —x1)2+(y2 _}’|)2 ]
y=mx+c y_ylzm(x_xt) m=}’2—y1 m=tan 6

(x—a)’ +(y—-b) =r?
a b ¢

In AABC: — = =—
sind sinB sinC

a’ =b> +c¢* —2bc.cos A

area AABC = %ab.sinC
sin (o: + ,8] =sina.cos f+cosa.sin
cos(a + ) =cosa.cos f—sina.sin

cos’ @ —sin’ @
.2
cos2a =41—2sin" &

2cos’ a—1

y=a+bx
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sin(a@ — 8) =sina.cos B —cos a.sin

cos(a— ) =cosa.cos f+sina.sin B

sin2a = 2sina.cosa

n

D (x; — %)

2
g =

i=]

n

P(A or B) = P(4) + P(B) — P(A and B)

y o 2 =¥ -3)
2 G-%)
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GEOMETRY ¢ MEETKUNDE

A mark for a correct statement
(A statement mark is independent of a reason)

'n Punt vir 'n korrekte bewering
('n Punt vir 'n bewering is onafhanklik van die rede)

A mark for the correct reason
(A reason mark may only be awarded if the statement is correct)

'n Punt vir 'n korrekte rede
('n Punt word slegs vir dievrede toegeken as die bewering korrek is)

Award amark if statement AND reason are both correct

S/R

Ken 'n punt toe as die bewering EN rede beide korrek is
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Marking Guidelines
QUESTION 1
1. LK ,f_=1968 7 1968
12 12
=164 v answer
. (2)
112 [ &= 65,18 v o=65,18
: (1)
1.1.3 | Xx=164
Interval: (164—65,18 ; 164+65,18)
) v (98,82 ; 229,18)
v’ 8 days
v answer
(3)
L2
=194 v" answer
(1)
1.2.2 | Data is skewed to the right v skewed to the right
OR OR
Data is positively skewed v positively skewed
&)
1.2.3 | (a) The mean will increase v increase
1)
1.2.3 | (b) The median will not change. v not change
| - 1)
[l - )
N hereis 2 )% of the days on the left of Q, v'25%
ere less than 64 visits a day. v 7 days
(2)
[12]
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23.1|120-102=18

218 learners

v 102

(accept reading from 101 to 103)
v'18 learners

(accept 17 to 19 learners)

(2)
2.3.2 | Median position: %x 120 = 60
N v 58
Ly =58 (accept 57 to 59)
1)
e 9]
QUESTION 3
31 p(-1:1) Q(2;59)
5
R 2+(=D
4
= 5 ‘/mPQ
My = Mgy v’ condition
4 y-5
O v’ substitution
A8 =13
” v’ answer
y=9
(4)
312 e
Py X Mgy, =1 9 v’ condition
4 y=5_ l J=4 v’ substitution
3 3 OR 3
4y-20=-9 4y-20=-9
4y =11 4y =11
y U v’ answer
4 3)
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32
rgL—E 3 4) Ay
, —
T(L: =3)
2 2 v’ substitution of R and T
32.1 | RT= \/(_5 =1) +(-1+3) into correct formula
= \/4_0 ,
= 24/10 or 6,32 units answet (2)
2-(-3)
322 LA v/ substitution of S and T
5 into correct formula
3 v’ answer
2
323 | m[2=2 .21
2 2
g A v x-value
M [— 3 E} v’ y-value
(2)
B
324 | m = | point: M(—— ; l) v om==
3 2 3
y=mx+c
lzé[_l}_ v’ subst M(—l d lj into
2730 2 22
4 equation of line
“73
y= gx + 4 v answer
3 3 (3)
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3.2.5 | By using transformation:
T=>8i(l; -3)>(4:2)
(x59)>(x+3;p+5)
~R—>G: G(-5+3; -1+5)
~G(-2;4) v x value vy value
OR (2)
ToR:(1;-3)>(-5; -1)
i@ ?:‘ |
(x37)— "
"S> G: €
vx value ¥y value
(2)
OR
Midpoint RS: M[—% ..
Xg T Xy Do
M 2 M 7
_i=xﬁ+] i lzyﬁ-—3
2 2 2 2
2x4+2=-2 and 2y,-6=2
X;=-2 and Vo=
G(-2;4) Answer only: Full marks | | ¥¥ value vy value ”
5
326 | mg=—
3
tam€=é v tan@=mg,
3
6 =59,04° v size of 0
|
Mg =§ v My :5
tana = 1
3
a =18,43° v size of a
p=0-a
£ =59,04°-18,43°
B =40,61° v answer
(5)
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32.7 | RS

o)

ST 7=2=2(3-4)

eq

= gg or 4-2— or 4,13 square units
15 15

OR

RS

equation : 3 3

o]

ST,

equation * 3 3

D[E : 0}
5

Area SEOD = Areca SEOH — Area ASDH

=%(EO + SH)xOH—[%xDHXSH]

=l[g+2)x4—[lx§x2)
213 25

16 6

3 3

= or 41 or 4,13 square units
15 15

v’ coordinates of E

v equation of ST

v’ coordinates of D

v’ substitution into area AFSD
v’ substitution into area AFEO

v’ answer

v’ coordinates of E
v equation of ST

v' coordinates of D

(6)

v’ substitution into area SEOH
v’ substitution into area ASDH

v’ answer

(6)
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Area ASDH))

v coordinates of E

v’ equation of ST

v’ coordinates of D

=1(FH X lx DHXSH]
2 2
=—(6x2) v’ subst into area of ASFH
v’ subst into area of AEFO &
23 ASDH
15
o or 42 or 4,13 square units v answer
15 15 (6)
OR
Rscquatmn y'—2 =_(x_4)
Y.
¥=3773
2 2
E[O : EJ v’ coordinates of E
; | .
STﬁﬂuaﬁnn : y —-2= E(x - 4)
y= Ex _14 v equation of ST
3 3
-l 14 .
" D[? ’ 0} v coordinates of D
Area SEOD = Area SKOD — Area ASKE
v’ subst into area SKOD
v subst into area ASKE
v' answer
(6)
129]
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QUESTION 4
4.1.1 | 2cos f+1=0
1
cosff==—
3 2

v diagram in quadrant 3
v’ substitution of x and r

v value of y
sin 3 = ﬁ v answer
2 4)
4.1.2 | 2tan® B—cos’ B = 2{ v substitution
3 ' v
=5—or — answer
4 4 (2)
4y | c0s(0-90°).cos(-0).tan (360°-0)
sin (180°+6)
=Sin6'.cos¢9.—tan6' v'sinf v cos@ ¥ —tan@
—sin@ v —sin@
= cos 0.2 5 v’ quotient identity
cosd
=sinfd v answer
(6)
4.3 | 2sin510°—-co0s340°.c0s20° _ 2sin30°—cos20°.cos20° v sin30°
cos’110° (~cos70°)’ v’ c0s20°
I - 1
2| — [—cos” 20 v —
__\2 2
cos” 70°
_1-cos’20°
T sin?20° v’ sin® 20°
_ sin” 20° v’ square identity
sin® 20°
=1 v’ answer
(6)
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44.1 | LHS<. sin x " Cf)sx

I+cosx sinx

_sin’ x+cos x +cos’ x v/ numerator
(1+cosx)(sinx) v/ LCD =(1+cosx)(sinx)

_ sin’ x+cos” x+cosx
' (l + con)(sin x)
= Mﬁ. v identity

{l+-eos)(sin x) v simplification

|
sinx
= RHS 4)
442 | (i): l+cosx=0
cosx=-1 v cosx=-1
x=180°+%3 " v 180°
. cin x =0 -
(i1): sinx i ) ; N / sinx =0
x=0°+k.360 or x=180°+%.360 ,kEZ v (° ‘/k.360°;kEZ
x=0°4+£k.180° : ke Z
[27]
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QUESTION 5
51 | Amplitude = 2 v answer (1)
52 | |jp=ads v answer (1)
53 | Period =180° v answer (1)
5.4 i T
e s 2" ' ' Graph of g:
v shape
/ intercepts
o v turning points
(3)
551 | 45°<x<180°;x = 1368 i v endpoints
¥ notation
OR v rejection
G
xe(45°;135°)U(135° ; 180°) v endpoints

| ¥ notation,,

352 f(x)=—g(x)+2
f(x)+g(x)=2
x=-45° and x=45°

5.6 | f(x)=2cos(x+45°)
h(x)=2cos(x+45°+45°)
h(x)=2cos(90°+x)

h(x)=-2sinx v’ answer

v adding 45°

)
[14]
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QUESTION 6
6.1
E
In AEFG: O+a+p-a- v'S
v’ answer
2)

6.2

In AEFG:
FG EF

sin FEG B sin EFG
AC d

sin(@+0) sin[180°—~(0+f)]
Ll )
FG= sin(6+ )

In AFGH: FH?

v use of sine rule

v" substitution into sine rule

v expression of FG

v’ substitution into Pythagoras

v’ simplification

&)

(71
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QUESTION 7
711 Ve = 4000 m®
Vc_}finder =7 rzh
a1 (15) = 4000 ¥ substitution of 15 &
b 4000 4 000 nto Vc:\'!r'flfic}‘
157
r=,‘4000 or 921 cm v value of r
157
H = v  using Theorem of
Pythagoras to calculate
H
- v value of H
Ve v’ substitution into V__
=345,61 cm® or 345,54 ¢m® (if rounded off for r & H) »
V.oraine =4 000 cm’® +345,61 em’
=4 345,61 cm® or 4 345,54 ¢m’® (if rounded off for » & H) | v answer
@)
72 | SA=nr’ +2nrh+7xrs
4000 | 2000 2000 substitution into:
=r| |— | +2x| J— |(15)+ x| ,|— [(10
[ 157{ ) ( ISE J( ) { ISR- ]( ) I/ SAtjyﬁudﬂ' / SAL‘()JI:‘.’
=1423,43 em® or 1 423,85 em” (if rounded off for r) v answer
(3)
[10]
QUESTION 8
8.1 | MOL =100° [£ @ centre = 2x£ @ circumf] | V'S ¥R
(2)
82 |MO=LO [radii]
M, =L, [£s opp = sides] v S/R
I:, = w [sum of £s of isosceles A MOL]
=40° v ' S/R
(2)
83 |KIJ=JL [given]
jl —90° [line from centre to midpointof | v § vR
chord]
N =40° [sum of angles ina A] v S/R
3)

(71

Copyright reserved

Please turn over




Matheldoswrdoaded from Stanmorelgh sics.com KZN/November 2024
GRADE 11
Marking Guidelines
QUESTION 9
9.1.1 Rl =_§;] L [4s opp = sides] v'S/R
[sumof zsina A] v'S/R
[£ @ centre =2x£ @ | vR
circumference]
v answer
(4)
9.1.2 [given]
[£s opp = sides] v'S/R
[sum of £sina A] v'S/R
V'S
[both = to x]
3)
[given]
[£s opp = sides]
v'S/R
[adj s on a str line]
[ext £ of A] v'S/R
[sumof £sina A VS
both = to x
9.2 BE = BD-ED
BD =2A0 v expression for BE
- BE=2A0-ED [diameter = 2xradius] | v BD=2A0
In ABEC: BE* = BC* - EC?
..(2A0-ED)’ = BC? -EC* [Pythagoras] ¥'S/R using Theorem
of Pythagoras
but EC = AE [line from centre Lto | ¥'S ¥R

~.(2A0-ED)’ =BC? - AE?

chord]

(3)

[12]
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10.1

Construction: Draw di
Proof

B, + B, =90°
E, +E, =90°

"

C

Construction: Draw diameter BF & join FD.

Prfmf:

FDB =90°
~F+B,=90°
but B, + B, =90°
< B=B,

but F=E

= B, =DEB

[rad L tan]

[sumofZsina A ]

[rad L tan]

[angle in semi-circle]

[angles in same segment]

[angle in semi-circle]

[angles in same segment]

v’ construction

vS ¥R
v'S/R
v'S/R
¥R

(5)

v' construction

v'S/R

v'S VR

v'S/R

)
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& i i-ci v'S v
10.2.1 E, =90 [angle in the semi-circle] S ¥R
AC L DB @)
10.2.2 fj’: o [tan chord theorem] vS ¥R
B, =P [tan chord theorem] v'S/R
¢ =
ACHDP [corresp £s =] vR
4)
10.2.3 [tans from same point] v'S/R
[£s opp = sides] v'S/R
[proved above]
[both =to B,] VS
[conv £s in same segment] v R
4)
10.2.4 [alt zs=; AC[IDP] v'S/R
[«s in same segment] v'S/R
[tan chord theorem]
V'S
[sides opp = £5] v R
(4)
10.2.5 [ext < of cyclic quad] vS vR
[«s in same segment]
[proved in Q10.2.3]
V'S
[alt £s =] v R
4
OR
1‘)| +D, =90° [opp 4s of cyclic quad) vS ¥R
R =9(0° [angle in the semi-circle] v'S
=D, +D,+R=180°
= BR || AD [co-int £s supplementary] v R
(4)
[23]
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