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STATISTICS AND REGRESSION

Eastern Cape

QUESTION 1 !

The ogive (cumulative frequency curve) below shows the number of social media messages sent
by 120 learners in one day.

NUMBER OF SOCIAL MEDIA MESSAGES SENT

(PER DAY)
120 -
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Number of messages sent

Use the ogive to answer the following questions.

1.1

1.2

1.3

1.4

1.5

How many learners sent less than 50 messages?
Estimate the median number of messages sent per day.
Determine the interquartile range (IQR) for the data.

Draw a box and whisker diagram for the data on the numberline provided in the
ANSWERBOOK, if minimum is 0 and maximum is 60.

The mean number of messages is approximately equal to 37. Comment on the
distribution of data.
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Free State
QUESTION 1

Several learners were asked how many cell phone calls they made during the day.
The results are summarised in the table and the cumulative frequency curve given below.

Cell phone call made Frequency
50 = v <100 20
100 = x < 150 30
150 = v < 200 Q
200 = x < 250 R
250 = x < 300 80
300 = x = 350 70
350 = x < 400 50

Frequency
3 3

160 /4'/
€ v
( o
A B C D E F G H

Number of cell phone calls made

1.1 What is the value of A on the horizontal axis of the cumulative frequency

curve? (1)
1.2 How many learners were asked for the information? (1)
153 Determine the values of Q and R in the table, (2)
1.4 Calculate the inter-quartile range. (3)
1.5 Calculate the estimate for the mean number of cell phone calls made per

day. (2)
1.6 If the cell phone company introduced a contract where you were not

allowed to make more than 300 calls per day:

1.6.1  How would this affect the median? Explain. (2)
1.6.2  How would this affect the standard deviation? Explain. (2)
1.6.3  In which direction would the data be skewed? Explain. (2)

[15]
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QUESTION 1

The table below shows the marks obtained by 10 Grade 12 learners in Mathematics Paper 1 and
Mathematics Paper 2 in their Preparatory Examination. All marks are out of 150.

Gauteng

Page |3

Paper 1 (out of 150 marks)

35

50 | 52 | 58

60 | 60 | 77 | 88 | 92

123

Paper 2 (out of 150 marks)

0

32 1 40 | 46

48 | 55 | 62 | 77 | 92

99

The data is represented on the scatter plot below.

SCATTER PLOT
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Paper 1 marks (out of 150)
1.1 Determine the equation of the least squares regression line for the data given in the
table above.
1.2  Calculate the correlation coefficient.
1.3  Comment on the strength of the correlation coefficient between the marks of both
papers.
14  [falearner scored 75 for Paper 1, predict the learner’s mark for Paper 2.
15  Calculate the value (A) in the table below.

Mean | Median | Standard deviation | Range
Paper 1 69.5 60 2441 88
Paper 2 55,1 51,5 A 99
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1.6 All learners received 4 additional marks in Paper 1 due to a technical error.
1.6.1 Calculate the mean for Paper | after the mark adjustment.

1.6.2  Explain how the standard deviation of Paper 1 will be affected by this change.

1.6.3 After the marks had been recorded, a new learner John, wrote both papers. John
obtained 52 marks in Paper 1 and 51 marks in Paper 2. In which paper did John rank
higher? Justify your answer.

KZN
QUESTION 1

A sports analyst wants to determine the relationship between the number of hours a professional
soccer player spends in the gym per week (x) and the number of minutes they can play at
maximum intensity (y) before their sprint performance drops. Data collected from 10 players at
the 2026 FIFA World Cup is recorded in the table below:

Gym Hours
per Week (x)

Max
Intensity 55 62 65 74 76 85 83 92 95 88
Minutes ()

1.1 Calculate the mean number of gym hours spent per week by one of these soccer
players.

12 Determine the equation of the least squares regression line.

1.3 Write down the value of the correlation coefficient for this data.

1.4 Comment on the strength of the correlation between the number of gym hours per

week and maximum intensity minutes.

1.5 Predict the maximum intensity minutes of a soccer player who spends 4 hours per
week in the gym. Round your answer off to TWO decimal places.

1.6 The analyst discovers that the 9 player (16 hours ; 95 minutes) actually only trained
for 10 hours to achieve his maximum intensity rating of 95 minutes. If this error is
corrected in the data set, state whether the gradient of the regression line will
increase, decrease or remain the same.

we Mathify

ELEVATE YOUR MATH MASTIRY

1)
1)

)

[12]

(2)
(3)

(1)

(1)

(2)

(1)
[10]



Page |5

Limpopo

QUESTION 1

The following diagram shows the daily screen time (in hours) of 40 Grade 12 learners during a
weckday.

SCREEN TIME (IN HOURS) OF
40 GRADE 12 LEARNERS

13 ¢
12 k
1 %
10 / \
> 9
:: A
7
2 6
g s #
— : //
2
1
0 %—»
Oex<l  1<x<2  2<x<3  3<x<d4 4<x<5 5<x<6 6<x<7  7<x<8
INTERVALS
1.1 Complete the cumulative frequency table in the answer book. (2)
1.2 Draw the ogive in the answer book. (2)
1.3 Find the median value from the graph. (1)
1.4 If the average screen time is 4,04, comment on the skewness of the data.
Motivate your answer with a reason. (2)
1.5 The parents of the community stick together and decide to reduce the

screen time of the learners spending more than 4 hours to a maximum of 4

hours. What will the new average screen time be? (2)

9]
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Mpumalanga

QUESTION 1

Mr Mabitsela is retired and he supplements his pension by mowing lawns for customers who live in
his neighbourhood. As part of a review of his charges for this work, he measures the approximate

areas (x) in m” of a random sample of 12 lawns and notes the time (v) in minutes, that it takes him
to mow these lawns. His results are shown in the table below.

TArea()in | 360 | 120 | 845 [ 602 [ 1190 | 530 | 245 | 486 | 350
m :
Time (V) in 50
minutes |

1005 | 320 L’z‘s() ‘

28 [ 130 75 [ 120 | 95 | 55 [ 70 | 48 | 110 | 55 | 60 |

— - ) ' | S s

1.1 Caleulate the equation of the least squares regression line. -~ (3)
1.2 Calculate the correlation coefficient for the data, - (1)
3 Comment on the correlation of the data. (1

|4 Given that Mr Mabitsela charges a flat call out fee of R150, as well as R50 per half
hour. or part thereof, estimate the charge for mowing a customer's lawn that has an
area of 560 m?. (Note: any part of a half hour is charged as a full half-hour. For z
example: 100 minutes is charged as 2 hours). %

19
Northern Cape

QUESTION 1

The table below shows the marks (out of 150) of eleven Grade 10 learners. This was for Paper |
and Paper 2 for the final examination in 2025.

Paper1 | 56 39 62 80 114 | 109 | 82 135 | 130 | 103 | 8l
Paper2 | 29 36 59 35 79 91 76 110 | 108 | 96 62

1.1 Determine the equation of the least squares regression line for the data. (3)

1.2 A certain learner wrote Paper 1 and scored a mark of 113. She was unable to write

Paper 2 due to illness. Predict the mark she could have scored for Paper 2. (2)
1.3 Use the correlation coefficient to determine whether the prediction in QUESTION 1.2
1s valid. (2)
14 Determine the number of learners who lie above one standard deviation of the mean
for Paper 1. (3)
[10]
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North-West

QUESTION 1

A survey was done under 100 members of a gymnasium about the cost of their annual
membership contract.
Results showed an average annual payment of R3 240.

AMOUNT (R) FREQUENCY
0<x<1000 8
1000<x <2000 12
2000<x <3000 P
3000<x<4000 30
4000<x<5000 Q
5000<x <6000 12
1.1 How many members payed less than R2 000 for their annual contract? (1)
1.2 Proof by calculation that P =20 and Q = 18. (5)
1.3 Hence, complete the cumulative frequency table in the ANSWER BOOK. (2)
1.4 Use the cumulative frequency table to draw an ogive to illustrate the information
above. (3)
1.5 Use the ogive to determine how many members spent more than R4 200
annually on their contracts. (D)
[12]
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QUESTION 1

The table below shows the fastest lap times (in minutes) and the number of laps for some of
the Formula 1 Grand Prix races in the 2024 F1 season.

Fastest lap time: the fastest single lap completed by any driver measured in minutes.

SACAI

Page |8

Number of laps: total laps that must be completed to cover the total race distance.

Number | ,> | 50 | 52 | 53 | 56 | 60 | 63 | 67 | 70 | 71 | 72 | 7a
of Laps
Fastest
Time |145(134 (128 (121|119 |134|1,14|1,26|1,07 |1,14 | 1,18 | 1,13
(min)
1.1 Determine the correlation coefficient, r, correct to two decimal places. (2)

1.2 Based on your result in question 1.1, do you think the number of laps on a circuit
influences the fastest lap time completed on that circuit? Give a reason for your

answer.

1.3 |If the gradient of the least squares regression line is — 0,0084 determine the
y-intercept correctly to four decimal places and write down the equation of the least

squares regression line.

1.4 If a circuit were to announce a special event with 55 laps, use your answers to the
questions above to predict the fastest lap time and comment on the reliability of the

prediction,
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Western Cape

QUESTION 1
The table below shows the annual absenteeism of 155 Grade 12 students at a particular school.
NUMBER OF DAYS ABSENT FREQUENCY CUMULATIVE
FREQUENCY
0<d<5 20
5<d<10 35
10<d <15 75
15<d <20 20
20<d <25 5
1.1 Complete the cumulative frequency column in your ANSWER BOOK. (2)

1.2 Draw an ogive (cumulative frequency curve) to represent the above information in your

ANSWER BOOK. (3)
1.3 Use your graph to estimate the median days absent from school. (1)
1.4  What percentage of learners was absent for more than 15 days. (2)

(8]
Eastern Cape

QUESTION 2

From a school sports team, eight young athletes were chosen. The table below shows their
weekly weightlifting hours and the distance (in meters) they could throw a javelin.

Learner | 2 3 4 5 6 7 8
Number of hours (x)| 5 12 15 20 25 30 42 45
Javelin distance (y)| 130 | 118 | 115 95 88 72 48 30

2.1 Calculate the standard deviation of the javelin distances. (2

2.2 Calculate the correlation coefficient () of the data. (H
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23 Determine the equation of the least squares regression line. (3)
24 A learner that was not chosen spent }gSL hours per week in weightlifting.

2.4.1 Use your regression equation to predict the javelin distance he can cover. (2)

2.4.2 Isincreasing gym hours likely to improve javelin distance? Justify your
answer. (2)
(10]

Free State
QUESTION 2

A study was conducted with twelve soccer

between the number of rest days allocated in a year and the players' performance.

The results are shown in the table below.

players on a team to determine the relationsh

R."S‘dayssz913121044586
iven
i aance | o g7 | 0,65 | 0.9 | 0,58 |07 | 091 | 088 | 0.78 |02 | 01 0,82 | 0,62
of the player
2.1 Calculate the correlation coefficient. 2)
22 Refer to the correlation coefficient and write down the letter that best
describes the relationship.
A Fairly strong, negative correlation
B Very weak positive correlation
C  Fairly strong positive correlation
D Perfect positive correlation (1)
23 If the equation of the least squares regression line is ¥ = A+ Bx , calculate
the values of A and B. Give answers correct to TWO decimal places. (2)
24 Should the regression line in QUESTION 2.3 be used to predict the
performance of the players if 30 rest days are given to the players in a year?
(Explain your answer.) (2)
[7]
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Gauteng

A clothing store recorded the number of T-shirts that have been sold per age group. The data is
represented in the ogive (cumulative frequency graph) below.

2.1

2.2

140

Cumulative frequency
& & 8 8 8

[
(=]

CUMULATIVE FREQUENCY GRAPH (OGIVE)

10 20

30 40 50 60 70
Ages (in years)

80

Use the ogive above to complete the following table:

Write down the modal class.

AGE GROUPS

NUMBER OF T-SHIRTS SOLD

0<x<10

15

10<x<20

20 x <30

30<x <40

40 <x <50

50<x <60

60<x<70
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2.3  Determine the interquartile range of the data. 3)

2.4  The owner plans a sale on all T-shirts for adults over 50, which is expected to )
increase sales in this category. Describe the effect that this will have on the ogive.
[8]
KZN

QUESTION 2

In Durban there are a certain number of Bolt vehicles on call every day. The cumulative
frequency curve (ogive) below shows the total fares (total income per vehicle per day), in
hundreds of rands, taken per Bolt driver on a particular day.

Ogive
250
,, 200 ——
= T
- T
=
L
= 150
] P
= /"
= rd
]
= 100 ,‘
P
=] >
E >
z A
S0 —
ved
g™
0 O=——"TT1
0 10 20 30 40 50 60 70 80 920
Total income per day in hundreds of rands

21 How many Bolt vehicles were on call in Durban on this day? (1)
22 Use the cumulative frequency curve (ogive) to estimate:
2.2.1 the median of total fares per driver on this day. (1)
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2.2.2 the number of Bolt vehicles for which the fares totalled to more than R5000. (3)
23 The company charges R25 per kilometre for the distance travelled. There are no other
charges. On that particular day, 20% of Bolt vehicles travelled less than x
kilometres. Determine the value of x. Round your answer off to the nearest km. (4)
]
Limpopo
QUESTION 2

The following dataset was collected at the G20 summit held in South Africa during the year
2025. It represents the Gross Domestic Product (GDP) per capita versus the per capita CO2
(carbon dioxide) emissions of 8 of the 20 countries. GDP is the total value of all final goods

and services produced within a country’s geographical boundaries over a period.

CO: emissions per
GDP per capita
Country capita
(USD)
(tonnes/person)
United States 66 682 13,9
Germany 44 109 6,95
Australia 61212 14,02
India 2397 2,05
China 13122 9,4
South Korea 34121 11,09
Saudi Arabia 24917 18,48
Italy 34 398 5,18
2.1 Draw a scatterplot with GDP per capita on the x —axis and COz emissions
per capita on the y —axis for these 8 countries. (2)
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23

24
2.5

2.6
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Calculate the equation of the least-squares regression line in the form

y =a+bx. All digits rounded to 4 decimal places. (3)

Calculate the correlation coefficient between GDP per capita and CO:

emissions per capita for these 8 countries. (1)
Comment about the association between GDP and CO.. (1)

Use your regression line to predict what the CO: emissions per capita

would be for a hypothetical G20 country with a GDP per capita of 40 000

USD. (2)
Do you think this is a good model for predicting emissions based on GDP

per capita? Give a reason for your answer. (1

(10]

Mpumalanga

QUESTION 2

A group of learners from Mr Malaza’s class wrote a Mathematics test which was scored out of 75
marks. The results were represented in the table below.

ro
)

Marks Frequency Cumulative frequency
S<x<1S 4
152x<25 7
25<x<35 m 21
35<x<45 11
45<x<55 11
55<x<65 8
65<x<75
Total 54
Determine the values of m and . (2)
Complete the above table. )

Draw a cumulative frequency curve (Ogive) to represent above data on the
diagram provided on the answer book. A 3)

we Mathify
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24 Use the graph to estimate the 25" percentile of the data.
2.5 Determine the estimated average and the standard deviation of the data.
Northern Cape
QUESTION 2

The cumulative frequency graph (ogive) below shows the time it takes learners to get to school.

(1

(3)
|1

Cumulative frequency

CUMULATIVE FREQUENCY GRAPH (OGIVE)

120 1 I I 1 /
110 * / '
100

/

0 10 20 30 40 50 60
Time (in minutes)

2.1

2.2

24

How many learners were recorded?
Use the ogive to estimate the interquartile range for the data.

Estimate the median time taken to travel to school.

Calculate the number of learners whose travel to school took 40 minutes and more.
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North-West

QUESTION 2

Eight couples entered a dance competition. Two judges gave marks for their
performances. The marks (out of 20) are shown in the table below.

COUPLE 1 2 3 4 5 6 7 8
JUDGE 1 18 | 4 6 8 5 (1210 14
JUDGE 2 15| 6 3 5 5 |14 8 |15

2.1 Determine the equation of the least squares regression line of the marks given by
the two judges.

2.2 A ninth couple had a late entry in the competition and received a mark of 15 by
JUDGE 1. Calculate to the nearest integer, the mark they possibly would have
received from JUDGE 2.

2.3 Are the judges consistent when allocating marks?
Motivate your answer with appropriate calculations.

SACAI

QUESTION 2

The following are the five number summaries for the Formula 1 qualifying times in seconds for
Max Verstappen and Lando Norris for the 2024 F1 season:

| Max: 64,31 75,38 76,84 80,40 89,18 ‘
' Lando: 69,67 73,40 76,41 80,14 92,33 ‘
2.1 Calculate the range of the qualifying times for both drivers. (2)
2.2 Calculate the interquartile range of the qualifying times for both drivers. (2)

2.3 Which one of the measures of dispersion (range or interquartile range) is a more
accurate indicator of driver consistency? Give a reason for your answer. (2)

2.4 Determine whether Lando's average lap time is greater or less than 76 seconds.
Show all calculations. (3)
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2.5 The table below gives the average lap times (in seconds) of all the Formula 1
drivers during the 2024 season.

Lap times in sec Frequency Cumulative Frequency
60 <t <70 4 4

70 <t<75 28 32

75 <t < 80 96 128

80 <t < 85 72 200

85 <t <90 28 228

90 <t <95 12 240

If x is the average lap time for 85% of drivers in the 2024 season, use the data
above to determine the interval in which x lies. (3)

[12]
Western Cape

QUESTION 2
An athlete’s ability to take in and use oxygen effectively is called his VO, —max.
Twelve athletes with pre-recorded VO, —max readings ran for one hour.

The VO, —max readings and the distances (in kilometres) that they each covered are represented in
the table below.

VO, —max reading 20 [ 55|30 (25|40 | 30| 50 (40| 35|30 (50| 40

Distance run (km) 8 18|13 10| 11 [ 12 (16| 14| 13| 9 | 15| 12

2.1  Using the axes provided in the answer book, draw a scatter plot from the information in
the table above. (3)

2.2 Determine the correlation coefficient and then describe the relationship between the two
sets of data. (2)

2.3 Determine the equation of the least squares regression line of the athletes. (3)

we Mathif}'/
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2.4 Use your answer to question 2.3 to predict the distance an athlete runs if they have a
VO, —maximum value of 26. (2

2.5 Itwas discovered that the recorded VO: - max readings for each athlete were incorrect. To
correct the error, x units must be added to every VO - max reading. What effect does the
change in the VO — max readings have on the new standard deviation compared to the

previous standard deviation? (1)

[11]

ANALYTICAL GEOMETRY

Eastern Cape

QUESTION 3

In the diagram below, S (5;2), Q (-9 ; 0) and R are vertices of A SQR. Point T is the
midpoint of QS. Equation of SR is given by 5y =4x-10. U is the y-intercept of TAU and

SPUR. A and P lic on the x-axis. TUS = 0. Inclination of SPUR is a.

S(532)

y
1 §
oS et W Y
A \0/ P X
-
u

we AAathif )4

ELEVATE YOUR MATH MASTIRY



Page |19

3.1  Calculate the coordinates of T, the midpoint of QS.

3.2  Calculate the coordinates of U.
3.3 Calculate length of SU.
34  Ifitis further given that 3x+2y+27=0is the equation of QR, show that QR || TU.
3.5 Hence or otherwise, write down the length of QR.
3.6  Determine the size of #.
3.7  Determine the area of A SQR.

Free State
QUESTION 3

In the diagram below, AAOC with A{2: 6)and O( 0 : 0) is drawn.

C is a point on the x-axis

AO=AC

E lies on the y-axis and F on the x-axis

Line EF goes through the points B and D on OA and CA., respectively
The equation of EF is given by 2v+x =10

OAGC forms a parallelogram

ty

A(2:6) G

we Mathif)’/
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3.1

33

34

3.5

3.6

Calculate the length of AC.
Calculate the midpoint of OA.
Determine the coordinates of G.

Determine the coordinates of B.

Hence. or otherwise. determine the area of AEBO.

If D( \%) determine the area of ADFC.
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Gauteng

QUESTION 3

M(=5; 1), T(1 ; 6) and N(7 ; —2) are the vertices of AMTN, as show in the diagram below.
MTN = 6. The angle of inclination of TN and MT is B and a respectively.

Ay

T(1; 6)

£

M(-5;1

\
/

N(7; =2)
v
3.1  Calculate the length of MT. )
3.2 Calculate the gradient of TN. (2)
3.3 Determine the equation of TN. (2
3.4  Calculate the size of 8. (4)
35 P(r;9)isa point in the first quadrant such that TN L TP. Calculate the value of - (3)
3.6 Determine the eauation of the circle passing through points T, N and P. (4)

[17]
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KZN

QUESTION 3

In the diagram below, D, E(—2 = 3) 3 F(2 = 5) and G are the vertices of a trapezium with
EF||DG. H(2;0) is the x-intercept of DG. C and B lie on the x- and y-axes respectively.
BDH =6 and DHO =«

-~

y
Bl
Dl?
/ \H(z;m C x .
5 >
G
E(-2;-3)
F(2:-5)
3.1 Determine:
3.1.1 the midpoint of EH (2)
3.1.2 the gradient of EF (2)
3.1.3 the equation of DG in the form y=mx+c. (3)
3.1.4 thesizeof 6. (3)
3.2 Prove that DE L DG . (3)
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33 The points E, D and H lie on the circumference of a circle. Determine:
3.3.1 the centre of the circle. (1)
3.3.2 the equation of the circle in the form (x— a)2 +(y —b)2 =7 (4)
(18]
Limpopo
QUESTION 3

In the diagram A(-2; -3), B(3; —4), C(4; r) and D(2 ; 1) are the vertices of
quadrilateral ABCD.

A(=2; -3) C(4;r)
v B(3; —4)
3.1 Calculate the coordinates of M, the midpoint of AD. )
3.2 Determine the equation of BM, the median of AABD. 3)
3.3 Prove that BM L AD. 2)
34 Determine the value of » if AD || BC. 3)
3.5 Calculate the size of the angle that BD forms with the positive x— axis. (4)
3.6 Calculate the coordinates of S, the point of intersection of AC and BD. (5)
3.7 Prove that AABD is isosceles. )
3.8 State, with a reason, what type of quadrilateral is ABCD. )

[25]
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Mpumalanga

QUESTION 3

In the diagram below, A(3:7), B(1:-6)and C(-3:4)are the vertices of AABC.
M is the midpoint of BC., AC is extended to cut the x-axis at D, and AB cuts the x-axis at E. The angles
@and a are shown on the diagram. G is the point (a:h).

A(3:7)

> X
B(1;-6)

3.1 Calculate the gradient of AD. (2)
3.2 Determine the equation of AC. (2)
3.3 Determine the length of AD. Leave your answer in simplest surd form. (4)
34 Determine the coordinates of M. (2)
3.5 Calculate the size of @ rounded off to the nearest degree. 3

3.6 If the points A, G and M are collinear and CG = /17, calculate the possible
values of ¢ and b. (6)
[21]
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Northern Cape
QUESTION 3

In the diagram, A(6;7), B, C(-5:-8) and D(0; 12) are the vertices of quadrilateral ABCD.
E and F(2';0) are the x-intercepts of CD and AB respectively. The angles of inclination
of AE and AB are 57.26° and # respectively. AB || CD.

4
n"

A6:1

D(0: 12

E £57.26° o\ X

0 F(2'2:0)

v

C(-5:-8)

3.1 Calculate the gradient of CD.

3.2 Hence, determine the equation of AB.

3.3 Calculate the value of 1.

34 Calculate the size 6.

35 Calculate the coordinates of E.

3.6 If the equation of CB is 3y —x =-19, determine the coordinates of B.

3.7 Calculate the area of quadrnilateral AGOF (correct to ONE decimal place).
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(2)
(3)
(2)
(2)
(3)
(4)

(7)
(23]



North-West
QUESTION 3

Page |26

In the diagram below PQRS is a quadrilateral with vertices P(3 ; 6), Q(9;7),R(8 ; 1)

and S(5; 0). PQ || SR.

AB is a straight line that touches the quadrilateral at P. QPB =50°

Q(9 ;1)

S(5;0)

3.1 Calculate the gradient of SR.

3.2 Determine the equation of PQ in the form y=mx+c.
3.3 Calculate the value of 7.

3.4 Calculate the length of PQ if 7 =8.

3.5 Proof that PS is perpendicular to SR.

3.6 IfPQ =PS, calculate the area of PQRS.

3.7 Calculate the value of @, the angle of inclination of SR.

3.8 Calculate the equation of AB. Show ALL working.
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(2)
3)
(2)
(2)
3)
(6)
(2)

(6)
[26]
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SACAI

QUESTION 3

In the diagram below, ACBD is a kite with A(—1;0), B(5; ), C(0;5) and G(x, 2). EAH = 6,
EF IICD,AB L CD and A, = A, = . Point C is the y-intercept of the lines CD, AC and CB.

3.1

3.2

3.3

3.4

3.5

3.6

3.7

>
F
D

If G is the midpoint of A and B, determine the values of x and y. (3)
If the gradient of AB = ; , determine the gradient of EF. (2)
Show that 8 = 123,69°, (1)
Determine the gradient of AC. (2)
Hence, determine the size of a. (3)
Determine the equation of the tangent to circle ABC at point B (5; 4). (3)

A circle is drawn through points A, B and C. Determine the coordinates of K, the
point where circle ABC intersects line CD in quadrant four. (6)
[20]
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Western Cape

QUESTION 3

In the diagram below, D, E(0; 2) , F(2; —1) and G(—2; —5) are the vertices of a parallelogram. EF
cuts the x —axis in K. GF produced cuts the x —axis in H. Diagonals DF and GE intersect each other
at M.

- 4
3.1 Calculate the coordinates of M. (2)
3.2  Calculate the length of GE (leave your answer in surd form). (2)
3.3  Determine the gradient of DE. (3)
3.4 Determine the equation of line GH in the form y = mx + c. (2)
3.5 Wrte down the coordinates of D, the fourth vertex of parallelogram DEFG. (2)
3.6  Calculate the size of DGF. (5)
3.7 Calculate the area of AGEF. (5)

[21]
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Eastern Cape

QUESTION 4

A circle with centre E passes through the origin. The circle intersects the x-axis at G and the
y-axis at H. The tangent to the circle at B cuts the y-axis at A (0 ; 8) and form an angle of 45°
with the x-axis.

4.1

42

43

44

4.5

4.6

4.7

Write down the gradient of AD.
Determine the equation of OB.

Determine the coordinates of B, if the equation of the tangent is given by: y = x+8.
Calculate the length of the radius of the cjrcle.

Determine the equation of the circle in the form (x—a)’ +(y—b)" =r*.

For which values of 7 will the equation y = x+1 be a tangent to the circle?

Another circle with equation (x --4)2 + (y - 8)2 =9 is given. Determine whether the
TWO circles touch each other or not. Justify your answer.
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(1)
3)
(3)
(3)
(4)
(2)

(4)
[20]
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Free State

QUESTION 4

In the diagram, the circle with centre M and equation x* + y* +4x—4y—12 =0 is drawn.
C is the x-intercept of the circle. AB is a tangent to the circle at A(—6 ; 4) and cuts the x-axis

at B.

4.1

4.4

a2 a

Calculate the:

4.1.1 Coordinates of M (2)
4.1.2 Coordinates of C (3)
Determine the equation of the tangent AB in the form y = mx+¢ (4)

Show algebraically that the given circle x* + y* +4x—4y —12 = 0 and the circle
(x+4)" + (y+2)" =5 intersect each other. (5)

Determine for which values of & the line y = 2x+k will intersect the circle
x' 4+ y +4x -4y —12=0 at two points. (5)

[19]
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Gauteng

QUESTION 4

In the diagram below, N is the centre of the larger circle defined by x* + y? + 4x — 2y + k = 0.
AB is a tangent to the circle with centre N at point A and is parallel to the x-axis.

A second circle with centre M(2 ; —2) and radius of 2 units is drawn.

Both circles touch externally at point T and DTB is a common tangent to both circles.

4y

—~

M(2 ; —2)
v
4.1 Determine the radius of the circle with centre N in terms of k. (3)
4.2 Write down the coordinates of N. (2)
43  Calculate the length of NM. (2)
4.4 Calculate the value of k. (3)
4.5 If the coordinates of T are (é ;- % ), show that the coordinates of B, are (4 ; 4). (6)
4.6 The circle centred M is translated 3 units up to form circle M'. (5)

Calculate the area of quadrilateral ANM'B.

[21]
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KZN

QUESTION 4

In the diagram, the circle is centred at M (4;6) . Radius CM is produced to A, a point outside the

circle, such that CMA is parallel to the y-axis. AJB is a tangent to the circle, at J(—4;p).
H(—9;—8) is the midpoint of BC.

4.1

4.2

43

J(—4: p)

M(4:6)

Given that the radius of the circle is 10 units, show that p=12. (4)
Determine:

4.2.1 the coordinates of C. (2)
4.2.2 the equation of the tangent AJB in the form y=mx+c. (4)
4.2.3 the area of AABC. (7

Another circle with equation (x = 4): + ( y- n)2 =100 is drawn. Determine, with

explanation, the values of » for which the two circles will touch each other
externally. (4)

[21]
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Limpopo

QUESTION 4
In the diagram, PR is a tangent to circle, with centre V, at Q. The equation of PR is

= %x + ?0 . RT is parallel to the y—axis. The circle passes through the origin.

VPT =4,4° and PQ =8+/10.

R (10; 10)
&
/ \"%
4° >
P(-20; 0) 0 T x
*
4.1 Determine QPV . 4)
4.2 Hence, calculate the length of the radius of the circle. (3)
4.3 The point V is 4 units left of RT. Determine the coordinates of the centre
of the circle, rounded off to the nearest whole number. 4)
4.4 Determine the coordinates of S if PVTS is a parallelogram. 2
[13]
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Mpumalanga

QUESTION 4

A larger circle with equation x* —8x+ y* =9 cuts the y-axis at P and Q, and has its centre on the x-
axis at M. A smaller circle with equation (x-— k)’ + (_‘. . ,)’ =" touches the larger circle internally

at P and passes through point M, the centre of the larger circle. RPS is a common tangent to both
circles at P and cuts the x-axis at R.

4.1

4.2

43

4.4

4.5

4.6

Ay S

Determine the coordinates of M.

Determine the length of PQ.

Determine the equation of the tangent to the circle at P.

Calculate the area of APRM rounded off to two decimal places.

Determine the equation of the smaller circle in the form (v — k)" + (v ¢) =",

Determine the maximum distance between P and T if' P is the reflection of P
along the centre of the smaller circle and T is a point on the larger circle.
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(2)

(2)

<4)

3)

3)
[19]
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Northern Cape

QUESTION 4

In the diagram, the equation of the circle with centre A is x* + 1 +4x— 12y — 10=0. PQis
a chord of the circle. S, P and Q are points on the circumference. B(4 ; 9) is the midpoint

of PQ.
A
.“.
P
(4:9)
A
Q
N X
S
4.1 Write down the coordinates of A.
4.2 Give a reason why AB 1 PQ.
4.3 Determine the equation of PQ in the form y=mx + c.
44 Determine the coordinates of P and Q respectively.
4.5 Determine the value(s) of & such that the line y=2x+ k does NOT intersect the

circle centred at A.
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(3)

(7)
[20]
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North-West

QUESTION 4

In the diagram below the circle with centre A has the equation (x+1)" +(y+1)’ =9.
FG is a chord of circle A. AD bisects chord FG.
FGC is a tangent to the circle with centre B (3 ; 2) at point C (4 3 1) ;

Ay
C(4;1)
< » X
A
‘\ G
D

F
4.1 Write down the coordinates of A. (1)
4.2 Determine the equation of tangent FC, in the form y =mx+c. (4)

. Jio
4.3 Given: AD= BN units. Calculate the length of FG. @)
4.4 Determine the length of AB. (2)
4.5 Another circle with centre B, touches the circle with centre A at K.
Determine the equation of the new circle. (3)
[14]
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SACAI

QUESTION 4

The circle with centre A is drawn in the diagram below.

Line BE is a tangent to the circle at point B and E is the point (12; —3).
F(—3; k) is a point on the circumference of the circle and AF is parallel to the y-axis.
Points B and J are the y-intercepts of the circle, and C is the x-intercept of line BE.

4.1

4.2

4.3

4.4

45

A
y
A
X
C
J E(12;-3)
F
(=3;k)

If it is given that the equation of the circle isx*+ 6x+y*—4y—12=0,
determine the coordinates of A, the centre of the circle, as well as the length of
the radius of the circle.

Determine the gradient of AB.

Determine the value of k, if the radius of the circle is 5 units.

If FE is a tangent to the circle at point F, determine the length of BE. Give a
reason for your answer.

A circle with centre E is drawn so that it touches the circle with centre A
externally. Determine the equation of the circle with centre E.
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(4)
(5)
(2)

(3)

(4)
(18]
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Western Cape

QUESTION 4

In the Cartesian plane below, a circle centred at M(3; 1) passes through the point A(—1; 4).

B(7; —2) is another point on the circle such that the line segment AB is a diameter of the circle. The
tangent to the circle at point A intersects the x — axis at point C. E is a point where the circle
intersects the y — axis.

(-
.

M@3:1)
> X
(75— 2)
E
v

4.1 Determine the equation of the circle in the form:

(x—a)?+(y—-b)=r (3)
42 Determine the coordinates of E. (3)
43 Determine the length of the tangent AC. (6)

44  Determine the value(s) of k if k* + x* + y? — 35 = 2(xk + y) is a tangent to
circle M. (7)

[19]
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TRIGONOMETRY

Eastern Cape

QUESTION 5

5.1

52

Given: sin 49° = g, determine the following in terms of ¢:

T

5.1.1 tan4l°
5.1.2 cos 229°

5.1.3 sin4°

Given: f(x) _ Si!?(: -180° )2.sin(9?° +X)
sin” x — cos (360 —x)

5.2.1 Simplify f (x) to a one trigonometric ratio of x.

5.2.2  For which values of x € [~ 180° + 0°], is f(x) undefined?

Free State

QUESTIONS5

D

20

If sin A = and A >90°, determine, without using a calculator, the value

(o))

of:

5.1.1 sin2A
5.1.2 siné
2

Simplify the following expression to a single trigonometric function:

sin x.sin(90° + y) — cos x.sin(180° + v)

cos x.cos(y —360°) + sin(—x).sin y

we Mathifyy
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(2)
(2)
(4)

(7

(2)
(17]

(6)



53 Prove that tan @ + Cf)SU = — -~
sind sin26
54  Given:sing =m
5.4.1 Write down the values of m for which siné is defined.
5.4.2 Determine the general solution for @ if:
Isin@—-——+4=0 and 6 <[-180°;180°)
sind
5.5 Find the value of tan @. if the distance between A(cos# :sin@) and B(6 ; 7)
is /86
Gauteng
QUESTION 5
—Given: sin26 = g. where 26 € [0°; 90°].
Without using a calculator, determine the value of:
511 cos 26
512 sin(28— 45°)
513 cos @
5.2 Given: sin18°=p
Without using a calculator, determine EACH of the following in terms of p:
521 sin 198°
522  tan522°
523 sin 9° cos 9°
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(6)

(4)
131]

)
(3)
(3)

)
(3)
(3)

[16]
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KZN
QUESTION 5

5.1 In the diagram, line OA is given with A( -3: —ﬁ ) BOA=¢.

=1

v

A(—3:—\ﬁ)

Determine, WITHOUT the use of a calculator the value of:

5.1.1 cosa (3)
5.1.2 sin3acos2a —cos3asin2a )
52 Simplify the following, WITHOUT the use of a calculator:
$in 290°.sin (90° + x).sin 160° o
cos (—x—360°).sin 220°
l—cos(49—60").cos((}+ 60°)
; 4 1
5.3 Given: - =—tanf
sin 26 2
5.3.1 Prove the above identity, WITHOUT the use of a calculator. (7)
5.3.2  For which values of 6, in the interval 8 €[0°;180°], will the identity be
undefined? (3)
[22]
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Limpopo

QUESTION 5

5.1

5.2

>3

Given: tané = —% and f e (0° : l80°). Calculate the following without

using a calculator:

5.1.1 sin(180°+6)

5.1.2 VA4lcos@-4sin(~150°).cos180°

Complete the following: The equation cos@ = a is soluble if @ is an

element of ......

If tan36° =1, express the following in terms of ¢:

1
> Gn0ee
532 tan81°

Mpumalanga

QUESTION 5§

3l

Given: sin(P — Q)= sin Pcos Q - cos Psin Q. Use the formula given to derive a
formula for cos (P + Q).

3)
4)

(1)

©)
)
(16]

(3)

In the diagram below, A(3;p)is a point in the Cartesian plane. OA= V34 and BOA=0,

which is a reflex angle.

Il"'
0/’\
[ \a B
\ © I
\~4/ \\ a—
\x/34
o
*A(3:p)
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5.2.1
5.2.2
5.3
54  Prove that:
5.5
5.6
QUESTION S
5.1
5.1.1
5.1.2
5.1.3
5.2 Given
52.1
522
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Determine without using a calculator the value of:

p

cos(60° + 6)

Determine the value of k:

sin 50° = sin 145° cos(360° — k) - cos(k + 90°)cos(— 35°) if 0° <k <90°.

1+cos26 - sin 260
cosé@ sin @

4cosf—

Determine the general solution of 2cosx =3tanx

Determine the value of 3—4sin’22,5° without using a calculator.

Northern Cape

It is given that 17smn@ + 8 =0 where #€(0°:270°). Determine the value of the
following without using a calculator:

tan @

cos(180°—4)

(g 159)-cos (=15
sin 3 27 ).C0Ss 3 < )

_ tan(180° — x) . cos(—x) . cos(180° + x)

4 cos(90° + x)
Simplify the expression above fully to a single trigonometric ratio.

Hence, determine the values of x in the interval x€[0°;360°] for which

tan(180° — x) . cos(—x).cos(180° + x)
4 cos(90° + x)

will be real.
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(2)
)

(&)

C))
(6)

(4)
(28]

(6)

(2)
(18]
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North-West
QUESTION 5

5.1 In the diagram below, line OP is given with P (4-5). KOP =6

P(4; -5)

Calculate, without using a calculator, the numerical value of the following:
511 sin’(180°+80)
512 tan(-6)
5.2 Calculate, without using a calculator, the value of the following:
521 c¢os15”

5.2.2 c0s(90°+ x).cos(180° —x)
cos’(180°+x).tan(180°—x)

, sin2@+2cos@-2cos’ 0 .
5.3 Given: - =sin26
l1+siné@

5.3.1 Proof the identity.

5.3.2  For which values of & in the interval [—360°;360°] is the identity in
QUESTION 5.3.1 undefined?
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(6)

(5)
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5.4 Calculate the maximum value of ———
2+cosx (2)

[26]
SACAI

QUESTION 5

5.1 If sin 64° = m, determine the following in terms of m. Simplify answers to a single term.

5.1.1 2sin 32° cos 32° (2)
5.1.2 tan116° (3)
5.1.3 cos34° (4)

5.2  Simplify the following expression without the use of a calculator:

cos? 15° - -;-sin2 55° — %cos2 55°

sin 73°cos 317°4cos 73°sin 223° (8)

5.3  Prove the following identity:

2 cos® x-2sind x .
- =CoSXx —SInx 5
2+sin2x ( )

54 Given: -:-cosx + E"?—sinx =-1
5.4.1 Show that the equation above can be written as:
ine +30°) = -
sin(x + =% (4)

5.4.2 Hence, determine the general solution of:

. |
sin(x + 30°) = -z (4)

[30]
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Western Cape

QUESTIONS

5.1

5.2

53

Given: cos 17° = t. Express each of the following in terms of t without the use of a
calculator.

5.1.1 cos163° (2)

5.1.2 sin13° (3)

Simplify the following expression to ONE trigonometry term:

SINX_ 4 2 5in(180° = x). cos(90° +
cosx.tanx oM w)icost %) (5)
In the diagram below, Q(x ; b) is a point in the second quadrant and 1t is given that
R,
sin@ = e
Qlx;b) y
N x
5.3.1 Determine the value of x. (3)
5.3.2  Write tan(360° — 8) in terms of b in its simplest form. (2)
Show iliat: Gos 28 =42
5.33 ow that: cos28 = -—— (3)
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5.4 Determine the general solution of 3cos2x =1 + 5sinx.

5.5 Determine, without the use of a calculator, the value of:

cos( @ + 105°).sin( 8 + 165°) + cos( 0 + 15°).sin( 8 + 75°)

: 1
5.6 Gwen:a-&-l:%cosﬂ and a+?2 =;

Determine the value of cos 26. without the use of a calculator.

Eastern Cape
: QUESTION 6 G
6.1  Given: cos(A —B)=cosAcosB+sinAsinB
Use the formula given above to derive a formula forcos(A + B)
6.2  Without using a calculator, prove that

sin 22°.¢0s320° +5sin40° sin 68° 5
sin391°.cos31°

6.3  Itis given that cos2x+ 5sin x = 3. Determine the values of x in the interval where

-360° <x <0°
Gauteng
QUESTION 6
6.1 Simplify the following, without the use of a calculator:
sin 100° tan? 225°

cos 10°sin 30°
6.2 Prove the following identity:

cos’f —cos@ —sin’8 1 1
2sinfcosf +sinf  tanf sinf
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(7)

(4)

(5)
[34]

3)

(6)

(5)
[14]

(4)

(4)
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6.3  Ifsin76° = x and cos 76° = y, show that x* — y? = sin 62°.

Limpopo

QUESTION 6
sin’ 26
cos

6.1.2  For which value(s) of # will the identity be undefined, if 8 €[0° ; 180°]?

6.1.1  Prove the identity: 2cosé.cos26+ =2cosf

5
+=.

6.2 Find the general solution of cosé =
cosf 6

6.3 If area A PQR = % pgsinR , show that thearea A PQR can also be

g*sinPsinR
expressed as ———— .
2sinQ
Northern Cape
QUESTION 6
6. in2xy.cos2:
| Given: £(x) = sin 2x. cos 2x

2sin” 2x — 2 cos? 2x
6.1.1 Simplify f(x) to a single trigonometric ratio.
6.1.2  Hence, write down the equations of the asymptotes of f for x€[0° ; 90°].

6.2 Determine the general solution for the following if it is a converging geometric series
and cosx = 0:

a

z (sinx)*"=2tan x

r=10
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(4)

[12]

(6)
(1

(6)

)
[15]

4)
(2)

(7)
[13]
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TRIGONOMETRIC GRAPHS

Eastern Cape

QUESTION 7

Given: f(x)=acos(x+p_) where xe[—180°;180°]

»y |
P
|
|
| | . x
-180 | g [ | o ’ 90 180
|
'/. B ! ~] T \\———4"_
| |
7.1 Determine the values of @ and p. (2)
7.2 Write down the period of f (1
7.3 Sketch the graph of glx)= ~sinx, where x e l—180° ;l80°] on the grid provided in
the ANSWER BOOK. Clearly indicate intercepts with the axes. 3)
74 Write down the values of x where g(x)= f(x) in the interval x e [— 180°; l80°]. 2)
1.5 Determine the range of A, if h(x) =-g(x)-2. )
(10]
Free State

QUESTION 6

Consider: f(x)=cos(x —45°) and g(x) = lan%.r for x € [-180°;180°]
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6.1  On the grid provided in the ANSWER BOOK, draw sketch graphs of fand g
on the same set of axes for x €[~180;180°]. Show clearly all the intercepts

on the axes, the coordinates of the turning points and the asymptotes. (6)

6.2 Use the graphs to answer the following questions for x € [-180°;180°].

6.2.1 Write down the solutions of cos(x —45°) =0 (2)
6.2.2  Write down the equations of the asymptote(s) of g (2)
6.2.3 How many solutions exist for the equation cos(x —45°) = tan %x ? (1)
6.2.4 For what value(s) of x is f(x).g(x)>07? (3)
[14]
Gauteng
QUESTION 7

In the diagram below, the graph of f(x) = cos 2x for the interval x € [—270°;270°] is drawn.

—

-2 |/ | -0e | N -0 |/ N oo |/ | 1 | N\ 270
A P /
=1
-2
7.1 Write down the period of f. (1)
72 Write down the range of 3f{x). (2)
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7.3 On the same set of axes as f above, sketch the graph of g(x) = 1 — sinx. (3)
Show ALL turning points and intercepts with the axes.

7.4 Determine the general solution of f(x) = g(x). (6)
7.4 Determine the value(s) of x in the interval 0° < x < 270° for which:

741 [ f'x)=0 (2
742 fx+30°)-1=0 (1)

[15]
KZN
QUESTION 6

In the diagram, the graphs of f(x)=sin(2x~-60°) and g(x)=cos(x—30°) are drawn for the
interval x €[-120°;270°]. C is one of the points of intersection of the two graphs. A isa

minimum turning point of g and B is a maximum turning point of f.

-

y
B
g @ f
X
-120° 0 270°
A
6.1 Determine the coordinates of:
6.1.1 A (2)
6.1.2 B (3)
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6.2 Write down the period of g. (1)

6.3 Determine the range of y = 2" (3)
; 3

6.4 Given: Esm 2.\'—7cos %= cos(x—30°)

: 2 |
6.4.1 Determine the general solution of 3 sin2x— g cos2x = cos( x- 30°) . Show

all your calculations. (6)
6.4.2 Hence, write down the x-coordinate of C. (1)
[16]
Limpopo
QUESTION 8

The diagram below shows the graph of f(x)=sinax for x€[-90° ; 90°] and y= -;-
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8.1 Determine the value of a. (1)
8.2 Write d the period of f éf-)

i rite down the p = 5
8.3 Write down the maximum value of v/sinax—1. ()
8.4 If the x—axis is shifted to y= % to form a new graph A(x), determine the

equation of A(x). (1
8.5 The x— intercepts of 4(x) is at A and B. Determine the coordinates of A
and B without the use of a calculator. )
(7]
Mpumalanga
QUESTION 6
6.1  On the set of axes, the graphs of f(x)=tan3x and g(x)=sin 6x are shown for the
interval xe [0°;90°] .
AIJ.
24;
/)
1 4
g
3
. 15° 30 45° 60° 75° 90°
<14
24
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6.1.1  Write down the period of f. (1)
6.1.2  Write down the equations of the asymptotes of f, in the interval
x € [0°;90°]. )
6.1.3  Determine using the graphs the values of x for which f(x)< g(x) in the
interval x e [0°;60°]. Q)
6.2 Given: h(x)=sin(6x —60°)
6.2.1  Describe how the graph of 4 is obtained by translating the graph of
y = sin 6x. 2
6.2.2  Write down the range of plx)= ~2h(x)+1 3)
[10]
Northern Cape
QUESTION 7
In the diagram, the graph of f(x) =sin2x is drawn for x€[—180° ; 180°].
Ea .].
14 o
\\
f
3%
: 4 z | | —»
~-180° -135° -90° -45° 0 45° 94° 135° 0°
/S
7.1 Write down the period of f. (1)
|
7.2 Write down the range of 3 f(x)+1 (2)
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7.3 On the set of axes provided in the ANSWER BOOK, draw the graph of

g(x) = — cos(x —45°) for xg[ — 180° ; 180°]. Clearly show ALL the intercepts with

the axes and the coordinates of the turning point. 4)
7.4 Determine the maximum difference of f(x)—g(x) for x€[ — 180° ; 180°] (2)
7.5 Determine the number of solutions to the equation f (x)—g (x) = 0 for

x€[ — 180° ; 180°]. (2)
7.6 Determine the values of x for which cos(90° + 2x).cos(x — 45°) = 0 in the interval

x€[ — 180°; 180°]. (4)

[15]
North-West

QUESTION 6

In the diagram below, the graphs of f(x)=cos(x+60°) and g(x)=sin2x are drawn
for the interval x € [-90°;180°].

°  _60° —30° 0° 3 120° 150°
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6.1  Calculate the values of x, in the interval x €[-90° ; 180°] for which
f(x) = g(x).

6.2  Write down the period of g(x).

6.3  Use your answer in question 6.1 to determine the value(s) of x where
g(x)=f(x).

6.4  Describe the transformation from % to p if /(x) =sinx and
p(x)=sin(x—30°).

SACAI
QUESTION 6

(7)
(D

2

3)
[13]

The graphs of f(x) = tan(x + p) and g(x) = asin(x + b) are drawn below for xe(—120; 240).

t

o o " -
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6.1 Write down the values of a, b and p. (3)
6.2 Write down the range of 3g(x) — 1. (2)

6.3 Use your graph to write down the values of x in the interval —120 < x < 240 for
which f(x).g(x) =0 (4)

[9]
Western Cape

QUESTION 6
The graph of f(x) = —2 sin x is drawn below for x € [—180°; 180°].

y
; A
S (x) 2T
1 4+
< t t t t t t t t t t = X
—180 —-150 —-120 -90 —-60 -30 30 60 90 120 150 80
1+
=34
v
6.1 Write down the period f (%x) (2)
6.2 Draw the graph of g(x) = cos(x — 30°) for xe[—180°; 180°] on the same grid
provided in your ANSWERBOOK. (3)
6.3 For which value(s) of x is f'(x) < 0 and g'(x) > 0? (3)

8]
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2D & 3D TRIGONOMETRY

Eastern Cape

QUESTION 8

In the diagram, Q, P and R are points on the same horizontal plane. S is the top of a
vertical tower. QR =12cm, SQP = and PQR = 6. PQ = PR

Q 12 cm “ R

6

8.1 how that SQ =———
w2 cos@cos (6)

8.2  Ifitis further given that & =50° and @ =35, calculate the length of SQ. [Round
off your answer to 2 decimal places.| (2)

8]
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Free State

QUESTION 7

In the diagram below. ATPR is equilateral with PR= 60 units. Q is a point on RT such that

RQ : QT = 5:1. It is given that S is any point on the straight line PQ. RS is perpendicular to
QP.

\ P
7l Show by calculation that PQ = 55.68 units. (4)
12 Calculate the distance QS. (4)
8]
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QUESTION 8
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PQ is a vertical tower and the angle of elevation of P from R is 6. Points Q, R and S are in the same
horizontal plane. QRS = a, QSR = B and RS = 8 metres

8.1

8.2

8.3

8.4

Express PQ in terms of QR and 6.
_ _8sinp
Show that QR = prmymr

It is further given that @ = 8.

Prove that PQ = ‘::s;—'::w,

If f = 67° and 6 = 25°, determine the length of PQ.
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KZN

QUESTION 7

In support of Bafana Bafana during the 2026 FIFA World Cup, the South African flag was erected at the
Moses Mabhida Stadium in Durban. In the diagram below, AB is a vertical flag pole positioned at the
common centre B of two concentric circles which lie in the same horizontal plane. Point C lies on the
inner circle and point D lies on the outer circle. The angle of elevation of A from C is 26 , while the angle
of elevation of A from D is @. The radius of the inner circle is 7 units and the radius of the outer circle is

R units.
B _—
A VA
C 6 *
B R
0
D
' . . . 2rcos’ @
7.1 Show that the radius of the outer circle is given by the expression R = TRy (6)
cos” 60—
7.2 If CD=7m, 8=30°, r=2m, calculate the area of ABCD , correct to ONE decimal
place. (6)
12]
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Limpopo
QUESTION 7
7.1 7.1.1  Complete: cos(a-p)=... (1)
7.1.2 Hence, derive a formula for sin2a . (3)

T2 PQR is a common tangent at Q and R to circles with centres M and N.

Each circle has a radius of » units. MPQ =26, RPN=6, PM =a and
PN=5b.

7.2.1 Express rinterms of band 6. )
7.2.2 Ifitis also given that » = asin 20, express b in terms of @ and #. Leave

the answer in the simplest form. (3)

7.2.3 Hence, prove that QR =a. @)

[13]
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Mpumalanga

QUESTION 7

The diagram represents a right cylindrical silo. M is the centre of the circular base with BA and B
tangents to the base at A and C. MA, the radius of the circular base is 7. A, M and C lie on the same
horizontal plane. DC represents the vertical height of the cylindrical part of the silo.

B/A4C=a, DC =36metres and AB=d.

7.1

7.2

7.3

7.4

36 m

Express B in terms of

Show that AC =2d cosa

If AMCB is a cyclic quadrilateral, AC =12,22m and ABC =72°. Show that
r =7,55metres.

Calculate the volume of the cylindrical part of the silo correct to the nearest cubic
metre.
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Northern Cape
QUESTION 8

In the diagram, A, B and C are points in the same horizontal plane. AD is a vertical tower
anchored at B and C. The angle of elevation of D from B is 25°, ACB=50° and
BDC = 58°.

AC = BC =22 metres.

D

\

| 2m
A | 50° C
‘-) o)
B
Calculate the following:
8.1 The area of AABC (3)
8.2 The length of AB (2)
8.3 The length of DB (2)
84  The magnitude of DBC (3)
[10]
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North-West
QUESTION 7

7 In the diagram below, AABCis 90° < C <180°.

A

C(0;0) B(a ; 0)

Proof: ¢*=a’ +b* —2abcosC . (4)

7.2 In the diagram below, A, B and C are three points in the same horizontal
plane.

e P is the image of a balloon vertically above C
e The angle of elevation to P from A is @

e ABC=90°-a

e BC= %AB

e AB = dunits

7.2.1 Prove that 5 = G.ENG. ‘; “4mnic ., where / is the height of the balloon above

the ground. (4)
7.2.2  Determine the value of /1 if d =300m, a =32° and 0 = 63°. (3)
(11]
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SACAI

QUESTION 7

In the diagram below, EABF is a rectangle. Points D and C lie on FB with FD = CB. ED and
AC are slanted supports from E and A to FB, forming AEDF and AACB. ACB =8 and
AC = x units.

AFBG lies on the horizontal plane with G = 28, BFG = # and GB = 2x units.

E A
X
p
2%

2B

G
7.1 Showthat CB = xcos 8 (1)
7.2 Show that CD = 2x cosp (5)

7.3 Determine the area of trapezium EACD in terms of x and . Leave your answer
as a single trigonometric ratio. (5)

(1]
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Western Cape

QUESTION 7

A FlySafair airplane at point A flies directly above point D. Two observers are standing at point B
and point C. The two observers standing at point B and C are in the same horizontal plane as point D.
The angle of elevation from B to A is . BCD = 28 and BDC = 90° — f. The distance between the
two observers is h metres.

7.1 Show that BD = 2h sin . (3)
7.2 Hence, show that the length of AB = 2h tan 8. (2)
73 If h = 55m, f = 28° and AC = 28m, calculate 8, the angle between AB and AC. (4)

9l

we Mathif)’/

CLEVATE YOUR MATH MASTIRY



Page | 68

EUCLIDEAN GEOMETRY

Eastern Cape

QUESTION 9
9.1 Complete the theorem below:
Exterior angle of a cyclic quadrilateral ... (1

9.2  Inthe diagram below, ABCD is a cyclic quadrilateral. DC is extended to G. FAH is a
tangent to the circle at point A. BC || AD, C, = 75° and A, =54°.

H

Determine the size of the following angles with reasons:

9.2.2 D, @)
9.23 A, 3)
9.24 Give areason why AE = ED. 3)

(11]
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Free State

Provide reasons for your statements in QUESTIONS 8 and 9.

QUESTION 8

8.1

8.3
8.4

8.5

Complete the following statements:

8.1.1 The angle subtended by the diameter at the circumference of a circle
is ..

8.1.2  The line segment joining the midpoints of two sides of a triangle
is ... to the third side and ...

In the diagram below, APQR is drawn with R = 25° and PQM = 75°. O and T
are midpoints of PQ and PR. respectively. POQ is a diameter of the circle with
centre O. The points S, Q, N. and P lie on the circumference of the circle.

Q

Determine, with reasons, the size of the following angles:

8.2.1 QPR
822 PTO
8.2.3 QNP
8.2.4 QSM

Show that PS = SM
Prove that APQS = AMQS

Hence, show that QM = 2PO
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Gauteng

Provide reasons for your statements in QUESTIONS 9, 10 and 11.
QUESTION 9
In the diagram below, O is the centre of the circle A, B and C.
T is a point on OB such that OB L AC.
AB = BC and TCB = x.

9.1 Write down the size of f32 in terms of x.
9.2 Prove that OB bisects ABC.
93 It is further given that OA = r and the ratio of OT : TB is 1 : 3. Determine the

length of AC in terms of r.

KZN

GIVE REASONS FOR YOUR STATEMENTS IN QUESTIONS 8,9 AND 10.

QUESTION 8

In the diagram below, points A, B, C and D lie on the circumference of a circle with BC || AD.
CB is produced to E and DG is a tangent to the circle at D. AD =BD and EBA =67°.
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8.1 Calculate, giving reasons, the size of the following angles:
8.1.1 ADC ()
8.12 A )
813 € (2)
8.1.4 15, (3)
8.2 Prove, giving reasons, that AB=CD . (3)
[12]
Limpopo
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QUESTION 9

The diagram shows 2 circles. O is the centre of the circle drawn through ABGF, and the points

E, F, G and D lies on the circumference of the other circle.

C
If 6, =162° and FED = ﬁ, , calculate the following angles, providing reasons:

9.1 é, )
9.2 G' (2)
93 D, 3)
(71

Mpumalanga
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QUESTION 8

In the diagram below. P. M. T and R arc points on a circle with centre O,
PR produced meets MS at S. Radii OM and OR and the chords MT and TR arc drawn. T =148,
PMO =18%and S = 43°.

S

( alculate with reasons, the size of:

~

.1 P (2)
8.2 0, (2)
8.3 OMS (2)
8.4 R, if it is given that TMS - 6", (2)

(8]

Northern Cape
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Provide reasons for your statements in QUESTIONS 9, 10 and 11.
QUESTION 9

In the diagram, T is the centre of the circle. QR and RS are tangents to Q and S
respectiviley. QRS = 76°

Calculate, with reasons, the size of:

9.1  RQS (4)
92  QPS (2)
93 QTS (2)
8]

North-West
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Provide reasons for your statements in QUESTION 8, 9 and 10.
QUESTION 8

In the diagram below PQBR is a cyclic quadrilateral.

e BP is a diameter of the circle. PR is produced to S, and PBto T
e PBT intersects QR at A and the circle at B

e RT bisects QRS, TS | SP
e PQ=PR

8.1
8.1.1 R, (2)
812 j )
813 pRp @)
814 A 3)
8.2 Give areason why AQ = AR, (n
8.3  Prove that AT=TS. (4)
[14]
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SACAI

QUESTION 8

In the diagram below, a circle with midpoint O and parallelogram AEDB is given.
AP = PB. 0, = 46°. FG is a tangent to circle O at point B.

F
E D
1 2
> 0
1
460
3
Vs | 112 | N
A I p | B
G
Determine the size of the following angles. Give reasons for your answers:
8.1 D (1)
8.2 A, (3)
8.3 E, (3)
8.4 B, (4)

[11]
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Western Cape

QUESTION 8

8.1  In the figure below, A, B, C and D are points on the circumference of the circle with
centre O. Use the given sketch to prove the theorem which states that A + C = 180°.

vl

4)
D
8.2  The following shape has points P, Q, R and T on the circumference of the circle.
PQ=PT=TR
£
P
R
T

8.2.1  Calculate the size of x, giving reasons for your answer. (3)
8.2.2  Calculate the size of Q,. (2)

9]
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Eastern Cape

QUESTION 10

10.1  In the diagram below, APQW is drawn with R on side PQ and S on side PW. RS is joined
such that RS || QW. Prove the theorem which states that a line drawn parallel to one side of
a triangle divides the other two sides proportionally,

i.e. prove that: m .

RQ sSW

Q w

(5)
10.2 In the diagram below, AARS is drawn with C on line AR and B and T on line AS.
BC||TRand CT |RS. TS = 20 unitsand AC: AR =3:8.

A B T 20 units
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102.1 AT
1022 AB
Free State
QUESTION Y
9.1 In the diagram. AABC and ADEF are given.
Prove the theorem that states that:
IfA=D, B=E and C=F then o
DE DF
A
/ \
/ E
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9.2 In the diagram below. ACBT is a cyclic quadrilateral. BT is produced to meet
tangent AP at D. CT is produced to P. AC // DB.

F 4 3 i \-\\
//.-/ \_\\
/ RN
A // \\ C
.>
- N

9.2.1 Prove that PA>=PT.PC
922 1fPA = 6 units. TC = 5 units and PT =x, show that x*+5x-36=0
9.2.3 Calculate the length of PT.

9.2.4 Calculate the length of PD.
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Gauteng

QUESTION 10
In the diagram below, R, Q, T and V are points on the circle with centre 0.
AT is a tangent to the circle at T. QO is produced to A. S is a point on chord VT such that OS L VT.

OV and OT are joined. T, = 46°.

10.1

10.1.1

10.1.2

10.2

10.3

Calculate, with reasons, the size of the following angles:

T,
Prove that TAVO is a cyclic quadrilateral

Prove that AV is a tangent to the circle passing through VV, O and S at V

KZN

we Mathify

ELEVATE YOUR MATH MASTIRY

)
()
(4)
)

[13]



Page |82

QUESTION 9

9.1 A, B, C and D are points on the circumference of the circle with centre O.

Use the diagram in the ANSWER BOOK to prove the theorem which states that
A+C=180° (5
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9.2 In the diagram below, O is the centre of a circle. A, B, C, D, G and K are points on the
circle. Diameter KC is drawn to bisect chord AD at H. AG is a diameter of the circle.
A tangent is drawn to the circle at G. Chord AD is extended to F and meets the tangent

atE. Let I§=2x.

9.2.1  Prove that OGEH is a cyclic quadrilateral. (4)

9.2.2  Prove that KC bisects ACD . (3)

9.2.3 Determine Ié,'mterms of x. (6)
[18]
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Limpopo
QUESTION 10
10.1  In AEFG and APRT in the diagram, E=Pand F=R .
E P

Use the diagram to proof the theorem stating that B FO
PR PT
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In the diagram KL is a diameter of the circle with centre O. The radius is

10 units, and M is a point on the circumference such that ML =12 units .

The bisector of KLM meets KM at X. AKSXIII AKML and the chord
PXQ cuts KL at S such that PXQ L KL.

10.2.1
10.2.2

(a)
(b)
(©)

Name 2 congruent triangles.

Calculate, with reasons:

KM
KX

XS
XM
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Mpumalanga

QUESTION 9

9.1 In the diagram below, M is the centre of a circle and SRT is a tangent to the circle at R.

PQ. PR and QR are chords.

S R T

Prove the theorem which states that PRS = PQR .
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9.2 In the diagram below, DA and DB are tangents to the circle at A and B. AF = FB.
AB produced cuts the line through D, which is parallel to B, at C and DAE = x.

92.1 Determine with reasons, FIVE other angles each equal to x. (6)
9.2.2 Prove that ABED is a cyclic quadrilateral. 2)
9.2.3 Prove that ABE =3A, (2)
9.2.4 Prove that AD=BC. 3)
; Areaof AFAB' ..o . ;o )
9.3 Calculate the numerical value of e T ARAC if it is given that AF: FE = 2:3. n
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Northern Cape

QUESTION 10
g 2 ) Qv 2

In the diagram, PQRS 1is a parallelogram with UT||[VW and WVR-31

P S
T
Q v R

Determine, with reasons, the value of:

(17 2)
WR

02 XU 3)
uv

103 Area of APUT 3)
Area of APVW

(8]
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North-West
QUESTION 9

In the diagram O is the centre of the circle, with CEG a tangent to the circle.

D

C E G
9.1 Prove the theorem that states that CED = F. (5)

9.2  In the diagram below, ABCD is a cyclic quadrilateral. EF || BD.
ACG and DCE are straight lines.

A

E

Prove that:
9.2.1 E=A, (3)
9.2.2 EF is a tangent to the circle EAC (1)
9.23 AABC ||| AEDF (4)
9.24 BE.AH _ ED.BC

GH DF (6)

[19]
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SACAI

QUESTION 9
9.1 In the diagram below, AABC is given with PQ // BC.

A

AP _ AQ

Prove that —far- (6)

9.2 In the diagram below it is given that CD = DE, CA // DB.
AG and DG are straight lines. €D = vk .EG

A
412
B
4
G
C

D

9.2.1 Prove, with reasons, that AD // BE. (3)
Area of AABD 3 . )

922 If A A EAREE & determine the numerical value of k. @)

[1€]
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Western Cape

In the figure below, WY is a tangent to the circle with centre O.
WPQ, YOR, YST are straight lines. PW =PY, WY | TQand T, = x.

9.1

9.2

9.3

94

9.5

w

Provide reason(s) why each of the following angles are equal to x.

91F Y,
912 W
913 Q@
9.14 9,

Prove that T, = 2 T,.
Prove that SORT is a cyclic quadrilateral.
Determine the value of x.

Show that TR = RQ.
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Eastern Cape

QUESTION 11

In the diagram below, A, R, T and C are points on the circumference of the circle. B is centre
of the circle. ABC the diameter of the circle is produced to S. TS is the tangent of the circle
at T. BPR is perpendicular to ABC.

1.1 Name TWO other angles each equal to T, , giving reasons.

11.2 Prove that PBCT is a cyclic quadrilateral.

11.3 Prove that ASCT ||| ABPT

114 Prove that SC = S—TE
AB

11.5  Give a reason why BTS =90"

11.6  Ifitis further given that BR =CS, prove that TS=3BP.
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Gauteng

QUESTION 11

11.1  In the diagram below AATP is drawn. Line NM intersects AT and AP at N and M res

"
such that NM || TP. i

Z
v
<

T >
P

Use the diagram above to prove the theorem that states that a line drawn parallel to one

side of a triangle divides the other two sides proportionally, that is, prove that AN i
NT MP’
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BC is a diameter of the circle with centre O. ATX is a tangent to the

11.2 In the diagram below,
circle at T. BT is produced to P such that BP 1 PA. BC is produced to A.
PA || TC.
X
T
2
! B
A 5 0o
1121  prove that AAPT ||| A BPA. 4)
11.2.2
Prove that AC = PT .CB Lif BT = 3AC.
©)
1123  Giventhat A TBC ||| A PBA, prove that PT = Pi; Cz. — (6)
[13]
KZN
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QUESTION 10

ABCD is a parallelogram. AC is joined and EF||AB, where E and F are points on AC and BC,
respectively. FD cuts ACin G. BF:FC=2:3.

A

10.1 Determine, with reasons, the value of:
CE
10.1.1 (2)
EA
EF
10.1.2 — (5)
AB
10.2 Prove that EG = COEE (5)
[12]

Limpopo
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QUESTION 11
In the diagram PM is a tangent to the circle through L, M and K. LP L NP. LM produced

meets NP in N. LK =KP and PM =PN. L
MX 2
4
1
3K
N 2 1 P
Prove that:
11.1  KMNP is a cyclic quadrilateral. C))
11.2 LK is the diameter of the circle. (2)
113 AMKPIIIALMP ()
114 PM?=PK.PL (1)
15 LN=+6PK 4)
116 Ifitis further given that ANLP Il AKLM , prove that PN =+6.MK 3)
(17]
Mpumalanga
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QUESTION 10

In the diagram, E. F. G and H lie on the circle. EH and FG are produced to K.
M is a point on EF such that MG || EK and KG = EF.

E

10.1  Prove that:
10.1.1  AKGH |l AKEF
10.1.2 EF =KE.GH
10.1.3 KG® = EMKF

10.2 Ifitis given that EK =20 units, FK = 16units and GH =4 units, calculate the length
of EM.

Northern Cape
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QUESTION 11
11.1  In the diagram below, AABC and ADEF are drawn with A=D, B = E and
c=F
a
D
a
B 7}
E 3
B 0
B C
Use the diagram to prove the theorem which states that, if two triangles are
~ WG . . 'DE DF
equiangular, then the corresponding sides are proportional, 1.e. B - AC (6)
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11.2  In the diagram, YSZ is the tangent to the circle at S. SL||KZ and MS =PS. Itis
further given that S, = 6.

11.2.1  Determine the value of MSP in terms of &. (3)
11.2.2  Prove that AKZS |l ASRP. (3)
TZ-:KP

11.2.3  Provethat KT = (5)

[17]

MS -
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North-West
QUESTION 10

In the diagram below, AB is a diameter of the circle. CB is a tangent to the circle at B.
AC intersect the circle at D.

e DC=X
1
e DC=—-AD
2
A
B €
10.1 Provethat o2 =2
DC (4)
10.2  Calculate the perimeter of AABC if AD = 10 mm. (3)
[71
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SACAI

QUESTION 10

In the following diagram, O is the midpoint of the circle with points B, E and F on its
circumference. CBPH is a cyclic quadrilateral.

KB = BP = PE and KD // FE. BE, KD, KC and FH are straight lines.

C

10.1 Prove that P, = DCK (3)
10.2 Prove that AKCD ||| AEPF. (4)
10.3 Prove that KC.EF = KD.EP 2)
104 Prove that KD = ~== + EF (5)

[14]
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Western Cape

QUESTION 10
10.1  InAPST,QV |l SU and RU || ST.

PU=30cmandPU:UT=3:2.

P
\%
Q
NN 1
7
S » T

Determine, with reasons:
10.1.1 The length of UT. (2)
10.1.2  Ifitis further given that PV : VU = 7 : 8 , determine value of % 4)
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In the diagram below, D is the centre of a circle. AB and AC are tangents
to the circle at B and E respectively. The diameter BG is produced and
meets tangent AC at C. DG = CG. F is a point on AC such that FD || AB.

A

. ) . AC
Find, with reasons, the ratio of ==

Prove, giving reasons, that AABC ||| ADEC.

AE EC
Prove that DEZ = _—

Area of AFDC

Find the ratio of ——8M88 —.
Area of AABC

The end
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