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SECTION A

QUESTION 1
A straight line goes through P(2;9) and Q(6;17).

(@) (1) Determine the gradient of line PQ.

(2) If P, Q and W(-6;t) are collinear, then what is the value of t?

(3) Find the equation for the perpendicular bisector of PQ.

(A line perpendicular to PQ that goes through the midpoint of PQ.)
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4) If point H(14;y) lies on the straight line with an equation of 4y — x=2; then
what is the length of line PH?

(4)

(b) In the diagram below, AB has a gradient of 5 and the equation of AC is
2y — x+1=0. Calculate the size of 6.

N

(4)
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QUESTION 2

3sin(x —45°) and g(x)

Sketch the graphs of f(x) and g(x) on the set of axes below for x € [-45°;360°].

Given: f(x)
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QUESTION 3

cos20 +1

(a) (1) Prove that — anf=———.
sin20 singcosd
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(2) Determine values for @ if 8 €[0°;90°] for which the identity is not valid.

(b)  AABC has side lengths AB =3 units, BC =9 units and AC =10 units.

B

9 units
3 units

c 10 units A

(1)  Calculate the size of A.

(2)  Calculate the area of AABC.

(3)
[13]
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QUESTION 4

(a) Prove the theorem that states: 'The angle subtended by an arc at the centre of the
circle is two times the angle that is subtended at the circumference by the same
arc.'

A

C

Required to prove: cOB=2CAB
Construction:

Proof:

5
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(b) In the diagram below:

e Circle centre O is drawn.
e C, D, E, Fand G lie on the circumference of the circle.

e EGF =36°CED =50°DCE =22%ECO = y and OCF = x.

F

m

C

(1) Determine the size of y, with reasons.

(2)  Determine the size of x, with reasons.
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(c) In the diagram below:

Circle centre O is drawn.

N, R, J, L and K are points on the circle.
LN and RK are diameters.

LN intersects JK at M such that JM=MK.
JR=RO =5 units.

R
N
J
L
K

(1) Determine, with reasons, the length of JK.
(4)

(2) Determine, with reasons, the length of ML.
(5)
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QUESTION 5

In the diagram below, AABC is drawn.

(a)

E is a point on AC and D is a point on BC with AB || ED.

F is a point on ED and G is a point on EC with FG || BC.
AE =4 units; BD =3 units and DC =9 units.
EF:FD=2:1.

A

B 3units D 9 units~ C

Calculate the length of EC.
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(b)  Calculate the length of FG.

(4)
[7]
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QUESTION 6

Refer to the cumulative frequency curve below that represents the results of 80 pupils that
wrote a test out of 60 marks.

80 ——-—-!-r'!--'!-'!--'I-'-'!-'-'-'!-T'-'-'!F----T-F-'-F-F-z

i i i LT

i i i i |

| H ] | l

79 bttt L L LB Lt J L 1 L L L1 AN L L L.

| | | | |

I | I I .

I 1 T i1/ I .

: 1 W4 1 :

1 1 1 1 I

60 ==tttk e = el .__.__/___--__._4.___...__.__

| | | l

: EmEmwa : '

| EmEayS | |

2 50 —-4-———-4-—4—.!—-|. fr—— .!__. .-_L_T———-n-———-!-———--—i—-—-l

= | - | |
| | | |

& 1 1 1 1 I

S 40 p+-—++4-F+4-++--F4-F -t

i T 1 1 T 1

3 ! ! j i !

= H H 1 H I
= | T T 1 T

—--———--—1—'—-;- e . --———-I-———-u-———-l-———--——-—-l

Z 30 1 1 I I

I | I I |

! / ! ! ! i

i 7 1 1 i 1

20 [t==f+—=t+—— A=t =t ==t = ==
} i 1 }

1 ] 1 1 '

w4 1 1 I I

Fdmaan | | i

10 ==t e e e T --—-——T———-u-———T———--—u—-r—-l

! i i ! i

r H H H \ I

V. aRmn i | | |

0 L L L B i} _

0 12 24 36 48 60

TEST RESULTS

(a) How many pupils got between 12 and 48 for the test?
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(b)

Page 13 of 28

(4]
o]
o N —
[& J S — M~
B e
> D B I -
n ) SO SO IR
oo
QO 3 etemchacclhaadaao
h IIIIIIIIIIIIIIIII
] RN SN S SN N—
O N epem=pecpeoge==q
o~ " Jo
Q e (o]
i S —
= 8 CIIIIiiiIiiiiiicd
< c ) O SO I
©c O -]
S nVu Y O IR I I
= e ——————
I R — o
c O meoaomommeme-a 35
D IIIIIIIIIIIIII
L & memmmmmccmceeeaa-
o © CIIIIIIIIIIIIIII
>
= [ R
.o J S SN U R
C Y4 mrmmcmccccee ==
C @ -----==-----=---
0.2 1o
% M o Il it et et @
R —
= g IIIIIIIIIIIIIII
e T
mm o TIITIIITIoTITItA
[() Y
S
ﬂ T e ncccmssscsse----
O E ool
R N
O lllllllllllllllll
O« Iiiiziiiiiiil
R
=Q [IIITIIIIIIIIIT
N p—
T Q -rooesitiiod
..m.B i I S i
cCC  -----m---------—
IIIIIIIII AN
T --omoooood &
- — d lllllllllllllllll
g n llllllllllllllll
2B e
— DS S —
I © 2
e Y @
llllllllllllllll 0

What percentage of pupils got more than 60% for the test?

(c)

(2)
[8]

78 marks
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SECTION B
QUESTION 7

(a) For a set of data, will the data be skewed to the right or to the left if the median is
significantly greater than the mean?

(1)

(b)  The mean for a class test is 60%. Will the standard deviation increase, decrease or
stay the same if 2% is added to each of the learners' marks?

(c) If the estimated mean for the data below is 16,5 then what is the value of k?
(Show all of your workings.)

Class Interval | Frequency
0<x<10 9
10< x<20 16
20< x<30 k
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(d) Refer to the scatter plot below that looks at the correlation between a student's
Mathematics and Science results. Answer the questions that follow.

100 4
90 o’
80 "

70 ° 3

60 °

50 % 2

40
30
20 S
10

0 »
0 20 40 60 80 100

MATHS RESULT

SCIENCE RESULT

Te

(1)  Circle the correlation coefficient that best describes the data above.

A 0,2

B -0,93
C 1

D 0,94

(1)

(2)  The line of best fit for all these points has an equation of y = A+ Bx. Will the

value of B increase, decrease or stay the same if T is removed from the
data? Explain.

(@)

(3) Given that S is a point on the line of best fit, will the correlation co-efficient
increase, decrease or stay the same if S is removed? Explain.

(2)
[12]
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QUESTION 8
In the diagram below:

e Two circles that do not intersect are drawn.

e E; Fand D lie on the larger circle.

e DC and EC are tangents to the larger circle at D and E respectively.
e The smaller circle is drawn so that MC is a chord.

e Kand J lie on the smaller circle.

e EFD=x

E

Determine with reasons the size of MKJ in terms of x.
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QUESTION 9
In the diagram below, a circle passing through F, E and D is drawn.

e G is a point outside the circle so that FG||ED and DG is a tangent to the circle at D.
e His a point inside the circle with FHD =90°.

(@)  Prove that AFED///AGDF.

(4)
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(b)  Show that FH? + HD? = ED.GF.

(3)
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QUESTION 10

(@)  Given:

. sinlz\:% and 90° < A < 360°
e cos42°=p

Without the use of a calculator, determine the value of cos(—A—42°) in terms of p.

(6)
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(b) Determine the general solution of the equation:

4sin® 6 = cos(90° - 26)
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(c) In the diagram below, quadrilateral CABD is drawn.

e AC/BD
e BD=pand AC=m

e ABC=pandBCA=0

w
A\ 4
o

Page 21 of 28

A 4

A m

m(sin fcos @ +sindcos ) p

sin B ~ cosé

Prove that:

Downloaded from eduresourceza.com
IEB Copyright © 2022

()

PLEASE TURN OVER



Downloaded from eduresourceza.com
NATIONAL SENIOR CERTIFICATE: MATHEMATICS: PAPER Il — MAY Page 22 of 28

(d) In the diagram below, A, C and D lie in the same horizontal plane.

e AB s a pole with its one end positioned at A.

e BC and BD are ropes used to hold the pole AB up, with CBD =30°.
e The length of rope BC = the length of rope BD.
e (CD =3 metres and AD =4 metres.

B
’/’/
Vs
/// 300/
-
T 7 [/ 2 metres
- > 4
/’ V4
-/// /
1P A

3 metres

If the length of the pole AB is 2 metres, then how much shorter should each rope
be so that the pole, AB, is perpendicular to the ground?

(6)
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QUESTION 11

In the diagram below, circles with centres M and P touch each other externally at N.

M, the centre of the bigger circle, lies on the y-axis.
P, the centre of the smaller circle, lies on the x-axis.
The equation of the straight line MNP is 3y +4x=12.

MN = 3 units.

(a) Determine the equation of the circle with centre P.

(7)
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(b) Determine the y-intercept of the tangent common to the circles at N.

(8)
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QUESTION 12

In the diagram below:

e Bis the centre of the circle x* -5x+(y - 3)2 =0.

e ABC is a diameter.
 f(x) goes through the origin O and C(4;1).

N

y

If h(x)=f(x)+px+t, then find the values for p and t so that h is a tangent at point C.

[7]

72 marks
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ADDITIONAL SPACE (ALL questions)

REMEMBER TO CLEARLY INDICATE AT THE QUESTION THAT YOU USED THE
ADDITIONAL SPACE TO ENSURE THAT ALL ANSWERS ARE MARKED.
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