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MODULE 0: IMPORTANT INFORMATION

A. CONTENTS

Module | Name Page
0 Important Information 1
1 Data Handling 4
2 Analytical Geometry 29
3 Trigonometry o1
4 Euclidean Geometry 93
5 Memorandums 134

B. GENERAL ADVICE FOR 2020 MATRICULANTS

2020 — The year you write your final school examinations! Those who excel during this vital year will open
up your learning and earning opportunities. Use your final year of study well. Attend all your classes in
school and any extra tuition offered to you, both privately and by your school. Eat healthy, play sports and
avoid any activity that undermines your studying and preparation. At the same time, remain calm as
stressing too much can work against you.

Keep up to date with the latest matric news in newspapers and on the internet. Work through previous
year’s examination papers, exemplar papers as well as departmental papers and any sample papers
prepared for you by your tutors and teachers. Ask your tutors / teachers to work through the questions,

answers and examination technique with you.

Do everything you possibly can to convert twelve years of school into a National Senior Certificate with
excellent marks, while making the most of probably the most enjoyable year of your schooling life.

Good luck!

UL

Naeem Mohamed

C. GUIDE STRUCTURE

This booklet is focused on preparing you for the trial and final examinations. Each module is based on a
specific question in the paper and starts off with important aspects in the subject guideline. Theory and
guestions from national, IEB and exemplar papers are then worked through during the course.
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D. MATRIC HELP ON THE INTERNET

Visit the following websites regularly to download past papers, media publications, workbooks and other
valuable mathematics resources:

e www.education.gov.za

e www.mathsexcellence.co.za
e www.thutong.org.za

e www.learn.co.za

e www.maths911.com

e www.youngeinsteins.co.za

E. MARK DISTRIBUTION FOR MATHEMATICS CAPS GRADE 12

Paper 1:
Description % of Paper 1

Patterns & Sequences +17%
Annuities & Finance 1+ 10%
Functions & Graphs +23%
Algebra and Equations (and inequalities) +17%
Calculus +23%
Probability +10%

100%

e Bookwork (Theory and proofs) of a maximum 6 marks could be included in the paper.
e Questions will not necessarily be compartmentalised in sections as this table indicates. Various
topics can be integrated in the same question.

Paper 2:
Description % of Paper 2
Analytical Geometry +27%
Trigonometry +27%
Statistics +13%
Euclidean Geometry and Measurement +33%
100%

e Bookwork (Theorems and trigonometric proofs) of a maximum 12 marks could be included in the

paper.
e Questions will not necessarily be compartmentalised in sections as this table indicates. Various
topics can be integrated in the same question.
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MODULE 1

DATA HANDLING: REGRESSION AND CORRELATION

Unit 1: Summary Statistics

MEASURES OF CENTRAL TENDENCY

Total
Number of Values

Mean (Average) =

Median —is the middle value in the ordered list.
Mode —is the value that occurs most.

MEASURES OF DISPERSION OR SPREAD

Range = Highest Value — Lowest Value

Quartiles — divide ordered data into quarters.

Deciles — divide ordered data in 10 equal parts.

Percentiles— divide ordered data into 100 equal parts.

Interquartile Range = Upper Quartile (Qs) — Lower Quartile (Q1)

Five number summary — uses only the minimum, Q1, Median, Q3 and the maximum value.

DIAGRAMS AND CONCEPTS

Frequency — the number of occurrences of data / groups of data in a set.

Cumulative Frequency- is a total count for all data values less than a specific value.
Histogram —is a graphical display of tabulated frequencies, shown as bars. It shows what
proportion of cases fall into each of several categories. The bars must be adjacent. The
intervals must be of the same size.

Frequency polygon — this is similar to a histogram as illustrated in the diagram above by the
line joining the midpoints of each bar.

Bar Graph - is a chart with rectangular bars with lengths proportional to the values that they
represent. The bars can be horizontal or vertical. It is a visual display used to compare the
amount or frequency of occurrence of different characteristics of data and it is used to
compare groups of data. Bars normally have spaces between them.

Ogive curve (pronounced as O-jive) —is a graph of the endpoint plotted against cumulative
frequency. The curve is usually 'S' shaped.
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minimum 1st median 3rd maximum
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VARIANCE AND STANDARD DEVIATION

Variance =

2 (XY’
n

Standard Deviation = /variance
e USE OF A SCIENTIFIC CALCULATOR FOR DATA HANDLING
Calculating the mean and standard deviation

=
o Mode 2: STAT. @
1-VAR.

Enter each number pressing ‘=’ to get to the next line.
Press ‘AC’.
Now press ‘SHIFT" and ‘1’.
VAR.

o Choose ‘X’ for the mean or ‘xon’ for the standard deviation.
Turning the ‘Frequency’ Function on / off

o SHIFT ‘SETUP’.

o Press the arrow key ‘down’ to get to another menu.

o 3:STAT

o Choose 1: ON or 2: OFF

O O O O O

e Box-and-Whisker diagram — graphical version of the 5 number summary.

e The variance is a measure of the dispersion of a set of data points around their mean value.

e The Standard Deviation is a measure of the dispersion of a set of data from its mean. The
more spread apart the data, the higher the deviation. If data are close together, this results in
a lower standard deviation. Standard deviation is calculated as the square root of variance.
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QUESTION 1

1.1  Ros is the sales manager for a print and design company. His staff members must
report about the number of clients they visit every month. Below is the ogive
representing the collected data in one month.

Cumulative Frequency showing the number of
clients visited by staff members
18
16 -
214 -
=
S
=12 -
=
e
= 10
v
Z 8-
E
= B/ -
£
-
o 4
2 -
0 T I T T T T T 1
0 5 10 15 20 25 30 35 40 45
Number of clients visited in one month
1.1  How many staff members were there? (1)
1.2 Determune the semi-interquartile range. (3)
1.3 Draw a box whisker diagram for the data. (3)
1.4  Comment on the distribution of data using your result in QUESTION 1.3. (1)
8]
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In an experiment, a group of 23 girls were presented with a page containing 30 coloured
rectangles. They were asked to name the colours of the rectangles correctly as quickly as
possible. The time, in seconds, taken by each of the girls is given in the table below.

2.1

22

2.3

2.4

1213|1314 |14 16] 17 18|18 18 | 19 | 20
|
‘ |
21 |21 | 22 |22 | 23 |24 | 25 | 27 | 29 | 30 | 35
Calculate:
2.1.1 The mean of the data
232 The interquartile range of the data

@
€)

The standard deviation of the times taken by the girls is 5.94. How many girls took
longer than ONE standard deviation from the mean to name the colours?

(2)

Draw a box and whisker diagram to represent the data on the number line provided in
the ANSWER BOOK.

3

The five-number summary of the times taken by a group of 23 boys in naming the
colours of the rectangles correctly is (15 ; 21 ; 23,5; 26 ; 38).

24.1

242

yPUNG,

EINSTEINS

Which of the two groups, girls or boys, had the lower median time to

correctly name the colours of the rectangles?

(1

The first three learners who named the colours of all 30 rectangles
correctly in the shortest time will receive a prize. How many boys will be
among these three prizewinners? Motivate your answer,

Downloaded from eduresourceza.com
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QUESTION 1

The following table shows the test marks (in %) of Grade 11 learners in Frances Baard High School.

INTERVAL OF NUMBER OF
TEST MARKS LEARNERS
0<x<20 4
20<x<40 5
40 <x <60 9
60 <x<80 13
80 <x<100 10
Totals 41
1.1 Write down the modal class. (1)
1.2 Calculate the estimated mean. (3)
1.3 Complete the cumulative frequency table provided in the ANSWER BOOK. (2)
14 Draw a cumulative frequency curve (ogive) to represent the data on the gnd
provided in the ANSWER BOOK. (3)
1.5 Use the cumulative frequency curve (ogive) to determine the interquartile range for
the data. (3)

[12]
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QUESTION 1

A student is investigating the number of oranges in a bag in relation to the median mass of the
oranges filled in the same bag. The findings are recorded in the table below,

Number of oranges in a bag 18116 |20 | 15| 14|13 |14 | 10

Medlan mass of oranges in the same bag
(b0 the menrest prami) 110105 ( 72 142 123|174 | 136 | 192

SCATTER PLOT
250
? 200
5 150
§100 =
3 3
50
0
5 10 15 20 25
Number of oranges in a bag
1.1 Determine the equation of the least squares regression line for the data. (3)
1.2 Wrtte down the correlation coefficient of the data. (1)
1.3 Draw the least squares regression line on the scatter plot given in your ANSWER
BOOK, (2)
1.4 Comment on the strength of the refationship between the number of oranges in the
bag and the median mass of the cranges. (1)
1.5 Determine the possible median mass of oranges in a bag, if there are 12 oranges in
that bag, (2)
(9]
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QUESTION 1

1. The following information represents the amount of maize exported to other
countries over 11 years in 1000 tons.

39 42 48 54 62 68 78 78 82 91 93

14 Calculate the mean amount of maize exported over the 11 years. (2)
1.2 Calculate the standard deviation of the data. (2)

1.3 Calculate the number of years that are within one standard deviation

of the mean. 2)
14  Draw a box and whisker diagram to represent the data. 4)
1.5 Comment on the skewness of the data. (1)

1.6 There was an error in the data. The mean amount of maize exported over the
11 years should increase by 1.25 thousands of tons. What impact will this
error have on the:

1.6.1 yearly data provided in the above table? (1)
1.6.2 on the interquartile range of the given data above? (1)
[13]
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QUESTION 1

Some of the test results of 21 learners are given below. There was only one result of 26 marks
and only one result of 64 marks.

26 36 64

—
-t

1.1 What information is omitted on the diagram above? (13

1.2 The results were read to the learners in ascending order. If the 5™ learner’s result
was 26, which learner obtained a result of 64? (2)

1.3 One of the learners was arguing that the distribution of the data wasn’t symmetrical.
Is the learner correct? Give a reason for the learner’s remark. (3

1.4 The class calculated the following, using the test results:

X =45,5and 6x = 19,2.

Use the above information and determine the number of learners whose results fall
outside ONE standard deviation of the mean. 3)

1.5  If the marks of each learner would increase by 5 marks, what effect would it have
on the mean and standard deviation? (2)

[11]
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1.1 A number of learners' marks for acertain exam were requested in a survey. Marks from the
exam are represented in the cumulative frequency curve (ogive) below:

EXAM MARK

NUMBER OF STUDENTS

0 10 20 30 40 50 60 70 80 90
MARK (%)
111 How many leamers participated in this survey?
1.1.2 Complete the frequency column in the table given in the ANSWER
BOOK.
Interval Frequency Cumulative frequency
20<x <30 3
30<x<40 6
40<x <50 15
50 < x < 60 23
60<x<70 35
70 < x < 80 44
80 <x <90 48
90 < x < 100 50
1.1.3 Use the graph to determine the median mark.
1.14 Write down the modal class.
3% B If a learner needs 70% to qualify for a reward, how many

learners qualified?

yPUNG,
%lNSTElNS
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1.2 The results from a test for students for the year 2000 and the year 2010 are
illustrated in the box and whisker plot. The total mark for the test was 30.
2000} —
2010 e |
——t——————
5 7 9 11 13 15 17 19 21 23 22 27 29
1.2.1 Determine the interquartile range for 2010. (2)
122 In which year did students perform better in the test?
Motivate your answer. 2)
(12]
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QUESTION 1

A street vendor has kept record of his daily sales for November and December 2017

The daily sales(in Rand) is shown in the histogram below.

25 T HISTOGRAM m————— '
4
- 20 .
> |
=
3 l
EI5 ;
= k
z |
€10 l
=
g
= 5
0
60 70 80 9 100 110 120
Daily sales (In R)

.1 Atable summarising the daily sales for November and December 2017 is
drawn in the answer book. Complete the cumulative frequency column in
the table. (3)
.2 Draw an ogive (cumulative frequency graph) of the daily sales for
November and December 2017 on the grid provided IN THE ANSWER
BOOK. (4)

1.3 On how many days did the daily sales exceed 100? (2)

I.4  Use the ogive IN THE ANSWER BOOK to estimate the median value of  (2)

the daily sales.

L\ / £ :
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QUESTION 1
The time {in seconds) between the consecutive landings of aeroplanes at an airport on day
| was recorded. The data is given in the Cumulative Frequency table below.
Time in seconds | Number of aeroplanes Cumulative
(Frequency) Frequency
60 <1<90 2 2
90 << 120 16 18
120<¢< 150 28 46
150 <7< 180 17 63
180 <s<210 k p
210 <1 <240 7 80
1.1 Show that k = 10, (1
1.2 Write down the value of p. (1)
3 Calculate the estimated mean time between the landings of two consecutive
aeroplanes. (3)
14 It is given that (g ; 186,89) is the interval of the landing time between acroplanes
within ONE standard deviation from the estimated mean,
141 Wrile down the estimated standard deviation of the time between the
consecutive landings of the aeroplanes, (2)
1.42  Calculate the value of g. (1)
1.5 On day 2, the same number of aeroplanes that landed on day 1, land at the

airport. The elapsed time between all the consecutive landings of all the
acroplanes is m seconds shorter than the time that is given in the table above.

If an ogive is to be drawn of the data of day 2, the following will be true:

The ogive will be grounded at (57 ; 0)
The maximum value of the ogive will be at (237 ; 80)

Determine the average time between the landing of two aeroplanes on DAY 2, if
it is given that the frequency distribution of the two days are the same.

yOUNG,
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Unit 2: Bivariate Data and Regression Modelling

e When you think of regression think prediction. A regression uses the historical relationship
between an independent and a dependent variable to predict the future values of the
dependent variable. Businesses use regression to predict such things as stock prices.

e Scatter Plot — scattered points arising from two different data sets, forming linear, quadratic,
exponential and other trends.

80 1
70 4
60 -
50 +
40 -

30
20

Outcome Variable

10

ﬂ T T T T 1
0 20 40 60 80 100

Predictor Variable

e Aline of best fit (trend / regression / least squares line) is a line on a scatter plot which can
be drawn near the points to more clearly show the trend between two sets of data. Data
points that are very far from the line of best fit are called outliers.

¢ Interpolation — when a value within the domain or range of data values is used to make the

prediction.
o Extrapolation — when a value outside the domain or range of the data set is used to make the
predication.
GUNG{ Downloaded from eduresourceza.com
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e Using the calculator to fit lines:
o Press Mode 2 (STAT), Choose option 2: a + bx (LINEAR REGRESSION) ry
o Enter bivariate data (x and y values) into the table — when complete press AC @
o Now press SHIFT: 1 (STAT) and choose REG —to calculate a, b and r.
‘a’ represents the intercept and ‘b’ represents the slope.
e Correlation is a measure of how strongly 2 variables are related. Correlation only occurs when
the relationship is linear. Types of correlation:

» * * . .o o. ..
A R A Lt ., ot
R . ' * A
I R ' . T e
"‘.:.:... o‘o . .. " . * ) - 0t e
‘f’z. e LT .....
Positive and strong Positive and weak No correlation
A s A .
.E:.
Y *
..o:.
.f' L
—> >
Negative and strong Negative and weak

e The correlation coefficient (r) lies in the interval: - 1<r<1
‘r' has the same sign as the slope (b) of the regression line.
If r =0, there is no correlation.
If ris close to 0, there is weak correlation.
If ris close to 1 or -1, there is strong correlation.

QUNG4 Downloaded from eduresourceza.com
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QUESTION 2

The data below shows the marks obtained by ten Grade 12 learners from two different
Mathematics classes sitting in the first row of each class.

Class A 16 36 20 38 40 30 35 22 40 24
Class B 45 70 +4 56 60 48 75 60 63 38

2.1  Make use of the grid provided on the DIAGRAM SHEET 1 to draw a scatter plot
for the data. (2)

2.2 Calculate the equation of the least squares regression line for this data. (2)

2.3 Draw the least squares regression line for the data on the scatter plot diagram

drawn in QUESTION 2.1 (DIAGRAM SHEET 1). (1)

2.4  Calculate the correlation coefficient for the above data. (2)
2.5  Calculate the mean and the standard deviation for Class B. 4)
2.6 How many scores fall within one standard deviation of the mean? (2)
[13]

DIAGRAM SHEET 1

QUESTIONS 2.1 AND 2.3

80

70

60

50

40

Class B

30

20

10

Class A
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QUESTION 1

The table below shows the time (in seconds, rounded to ONE decimal place) taken by
12 athletes to run the 100 metre sprint and the distance (in metres, rounded to ONE decimal
place) of their best long jump.

Time for 100 m sprint
(in seconds)

Distance of bestlongjump ¢ | 55 | 76 | 73 | 76 (72 | 68| 7 | 66|63 | 68| 64
(in metres)

10,1 10,2 10,5 10,9 11 (11,1 (11,2 (11,5] 12 | 12 | 12,2| 12,5

The scatter plot representing the data above is given below.

SCATTER PLOT
9 i o = = = = i

.  EEEEFECEEEEEoiNA e
E 85— i = — ,
E it = e o o e |
. _.E"!"E S e S S S e
g ~ TR R St e B G 2
—_— = . S | I [N 1
S5 T e e
_3 g :_,[-"':'::__' i = ' 1= ***_ < |' 1 = : i : —l= ;._i_ ]
T e 74 e e . ———
TR e == e~ ! |
8 =4 i S = '1_ o e s e I

g 65 1= ; ! el T——
= 50 B s e 9 e I G R o v i B . i =
S o o e i s i e s e s
10 10.5 11 11.5 12 12.5

Time for 100 m sprint (in seconds)

The equation of the least squares regression line is y =a+ bx.

1.1 Determine the values of a and b. 3)
1.2 An athlete runs the 100 metre sprint in 11,7 seconds. Use J = a-+bx to predict the

distance of the best long jump of this athlete. 2)
1.3 Another athlete completes the 100 metre sprint in 12,3 seconds and the distance of his

best long jump is 7,6 metres. If this is included in the data, will the gradient of the
least squares rcgression line increase or decrease? Motivate your answer without any
further calculations. (2)

171
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QUESTION 2
Research 1s done to determine if the number of hours reading over a certain period of time
has an effect on the results of a candidate's mark in a general knowledge test (out of 120).
Number of hours | 15 20 22 25 32 40 - 50 55 58
Mark out of 120 | 40 30 55 80 70 75 100 | 105 | 98 79
2.1 Determine the equation of the least squares regression line. (3)
2.2 Estimate the mark that a person that reads 36 hours in that same period will obtain
in the test. (2
2.3 What 1s the correlation between the number of hours reading and the mark a person
scores for the test? Motivate your answer. (3)
(8]
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QUESTION 2

2.1 Batteries are used in everyday life. The Grade 12 Physical Sciences learners investigated the
life span of batteries under constant test conditions.

The ogive (cumulative frequency graph) below shows the lifespan (in hours) of the batteries.

BATTERIES

120

100 ¢
Y
g 80 4
-g 60
g 40 ~

20
I
0 20 40 60 80 100 120
Time in hours
2.1.1 How many batteries were tested for this investigation? )

2.1.2 Use the graph to estimate the median time for the life span (in hours) of the

batteries. 2)
2:13 The minimum lifespan of batteries is 10 hours and the maximum lifespan is 100

hours. Use the cumulative frequency graph to draw a box and whisker diagram in

your ANSWER BOOK. (3)
2.14 Comment on the skewness of the distribution of the lifespan of the batteries. (1)
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22 The table below represents values in a data set written in increasing order. None of the
values in the data set are repeated.

5 a 19 b ¢ d 35

Determine the values of @, b, ¢,and d if:

The median is 20,

The semi interquartile range is 8,

The upper quartile 15 twice the lower quartile.

The mean is 22, (4)
(11]
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QUESTION 2

The following information (in %) represent contributions made by the Agricultural and
Mining industries in order to evaluate the GDP(GROSS DOMESTIC PRODUCT) of a
certain country.

YEAR 2002| 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

Agriculture (v) | 42| 34 | 31 | 27| 29| 30| 29 | 30| 26 | 25| 26

Mining (y) 192 194 | 192 | 185 | 175 170 | 168 | 152 | 142 | 128 | 124
2.1  Determine the equation of the least squares regression line. (3)
2.2 Estimate the percentage that the mining industry will contribute if the
agriculture industry dropped to 1.2 %. 2)
2.3 Comment on the strength of the correlation between the contributions made by these
two industries. Motivate your answer. (2)
[7]
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QUESTION 2

At a certain High School only 12 candidates take Mathematics and Accounting. The marks
as a percentage scored by these candidates in the Trial Examinations for these two subjects,
arc shown in the table and scatter plot below.

Mathematics | 52 |82 |93 |95 |71 |65 |77 [42 [89 [48 [45 [57 |
Accounting |60 [62 |88 [90 |72 [67 [75 [48 [83 [57 [52 |62 |
SCATTER PLOT
16 . 1
& 90 =
£ 80
% 70 =
£ 60 = =
5 =2
S 40
=
g 30
=
é 20
& 10
0
0 20 a0 60 80 100
Percentage achieved in Mathematics

2.1 Use the scatter plot to comment on the relationship between the learner’s
performance in Mathematics and Accounting. Provide a reason for your answer.  (2)

2.2 Calculate the value of the correlation coefficient. (1)
2.3 Calculate the equation for the least squares regression line for the data. (3)

24  If a candidate from this group scored 60% in the Mathematics examination, but
was absent for the Accounting examination, predict the percentage he would have
scored in the Accounting examination. (2)

25  Use the scatter plot and identify any outlier(s) in the data. (1)
19
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QUESTION 2

A group of 12 learners have been asked to measure their resting heart rate (beats per minute) and the
time (in minutes) that they exercise in a week. The data below was gathered.

Minutes of exercise per week | Resting heart rate (BPM)

30 82

40 i

60 75

90 70

140 68

180 67

270 60

350 58

360 52

420 50

440 48

500 45
2.1 Represent the data as a scatter plot on the grid provided 3)
2.2 Calculate the correlation coefficient for the given data. (2)
2.3 Use the data to calculate the equation of the least squares regression line. 3)

2.4 If a leamer has a resting heart rate of 65 beats per minute, how many hours would

you expect him to exercise per week? 3)
(11]
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QUESTION 2
2.1 A learner conducted an experiment to investigate the relationship between the age

and resting heart rate (in beats per minute), He sought the assistance of the local

clinic. The informztion for 12 people is shown in the table below:

Ape 59

e
ra
BN
(0 )
N
[
o
o
L
O
ro
to
)
ro
~J

40 | 29 | 47

Resting heattrate | g | 54 | 74 | 93 |85 [ 71 | 78|82 [ 70 [ 75 | 95 | 75

(beats per minute)
2.1.1  Determine the equation of the least squares regression line. (3)
2.1.2  Predict the resting heart rate of a person aged 57 years. (2)
2.1.3  Write down the correlation coefficient for the data. ()

[

.1.4  Use the correlation coefficient to comment on the prediction done in

Question 2.1.2. (n

o
v

A group of students wrote a statistics test. The following information was

obtained from the marks obtained in this test:

2
-

2.:, =1320
=l

2.2.1 How many students wrote the test? (1)
2.2.2 Calculate the mean mark for the test. (2)
(10]
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REVISION
QUESTION 2
The marks, in percentage, obtained in an Accounting and Mathematics test by a group of
ten Grade 12 learners is shown in the table below.
Accounting | 40 | o5 | g3 | 68 | 70 | 79 | st | 66 | 50 | 74
Test
Mathematics | g, | 60 | 93 | 19| 76 | 85 | 57 | 70 | &2 | 78
Test
2.1 Identify an outlier of the above data. (N
2.2 Determine the equation for the least squares regression line after ignoring the
outlier in the above data. (3)
2.3 Another learner in the same class obtained 83% in the Accounting test, but due to
illness could not write the Mathematics test. Use the equation established in 2.2
to predict the learner’s mark for the Mathematics test. (2)
24 The teacher decided to award the learner who was absent the predicted mark
obtained in 2.3 for the Mathematics test. Other learners in the class felf that it
was unfair.
Motivate to these leamers why the predicted mark is & good indication of what
the learner may have scored in the Mathematics test. (2)
2.5 After the Mathematics subject advisor has moderated the answer books of the
Mathematics tests, she decides to lower every test mark by p%. Explain, without
any calculations, what influence the lowering in the marks of the Mathematics
test has on the slope of the least squares regression line of the above data when
the outlier is ignored. 2)
{10]
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MODULE 2: ANALYTICAL GEOMETRY

1. EXAMINATION GUIDELINE / EXAM TECHNIQUE

Mark allocation: =40 marks. Suggested Time allocation: 48 minutes.
Know how to calculate the area of figures such as triangles and rectangles.
The following Euclidean Geometry theorems are useful when dealing with questions on inclination:
o The angles on a straight line add up to 180°.
o The angles of a triangle add up to 180°.
o The exterior angle of a triangle equals the sum of the interior opposite angles.
o Vertically opposite angles are equal.
The following definitions are useful:
o The median of a triangle is the drawn from the vertex to the midpoint of the opposite side.
o The altitude of a triangle is the perpendicular height drawn from any vertex.
o A perpendicular bisector bisects a line and is also perpendicular to that line.

2. THEORY AND QUESTIONS

PROPERTIES OF QUADRILATERALS

Use these properties to prove the following quadrilaterals analytically:

e Atrapezium is a quadrilateral with exactly one pair of opposite sides parallel.

e A parallelogram is a quadrilateral with both pairs of opposite sides parallel or a quadrilateral with
both pairs of opposite sides equal.

e Arectangle is a parallelogram with 1 interior < equal to 90° (.- all interior angles are equal to 90°).

e Arhombus is a parallelogram with one pair of adjacent sides equal in length or a parallelogram with
diagonals bisecting each other (.- all sides are equal).

e Asquare is a rectangle with one pair of adjacent sides equal in length or a rhombus with one
interior angle equal to 90° (.- all interior angles are equal to 90°).

e Akite is a quadrilateral with 2 pairs of adjacent sides equal in length.

REVISION OF FORMULAE

X, +X +
Distance formula: AB= \/(xz-xl)z (v, y,) Midpoint formula: x_ = 172 Y = %
Gradient Formula m= Y7 Vy Inclination: tan@ =m
X; =X,
Parallel Lines: The gradients are equal Perpendicular Lines: m,.m, =—-1

(A quick way of doing this is to invert the
A, B & Care collinear if m,; =m,. =m, gradient and change the sign)
To find the equation of a straight line
Given 2 pts: y—vy, =u(x—x1) Given gradient and 1 pt: y—y, =m(x—X, )

X, =X

@UNG; Downloaded from eduresourceza.com
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REVISION

In the fipure, A(0 ; 9). B(11 ; 9) and C(13 ; 1) are the vertices of AABC with altitude CD.

A(D:9) B(11.8) __D

G131

3.1  Wnte down the equation of the line AB.

32  Write down the length of AB.

33  Deternune the co-ordinates of D.

34  Calculate the area of AABC.

3.5  Determune the co-ordinates of M, the midpomnt of AC.

36  Hence, determine the equation of the perpendicular bisector of AC.

37  Does the perpendicular bisector in QUESTION 3.6 pass through point B or not?
Justify your answer using relevant calculations.

38  Determune £ ABC correct to the nearest degree.

39  Deternune the equation of a line parallel to AC and passing through D.
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REVISION

QUESTION 3

In the diagram, A, B(—6 ; —5) and C(8 ; —4) are points in the Cartesian plane. F(B; 3%] and G

are points on line AC such that AF = FG. E is the x-intercept of AB.

A A

E 'x
C3;-4
B(—6:-5)
3.1 Calculate:

3.1.1 The equation of AC in the form y=mx+c¢ (4)

3.1.2 The coordinates of G if the equation of BGis 7x—10y=8§ (3)

32 Show by calculation that the coordinates of A is (2 ; 5). (2)

33 Prove that EF || BG. (4)

3.4 ABCD is a parallelogram with D in the first quadrant. Calculate the coordinates of D. 4)
[17]
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QUESTION 3

In the diagram below,A (1:4). B(-3;-4), C(2:k)and D(x:y)are the vertices of a
rectangle. AB and DC cuts the x —axis at G and H respectively. GD is drawn. GHC = B.

A A(l:4)
y
D (x:y)
« >
G O i H
B(-3:4)
C@2:k
v
3.1 Calculate the gradient of BG. (2)
32 Determine the equation of AB in the form y=mx+ec. ®)
3.3 Calculate the:
3.3.1 Value of k (y-coordinate of C). (4)
3.3.2 Coordinates of D. (3)
3.3.3 Size of §. (3)
3.34  Areaof ADHG. (7)

(21]
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REVISION
QUESTION 3
31 In the diagram below, A, B,C (6 ; 0) and D (3 ; 4) are the vertices of rectangle
ABCD. Diagonals AC and BD bisect each other at P(1, —2). AC is produced to
Q(11; 2) and BD 1s produced to R such that BP = DR and CD || QR.
Q(11;2) x
- -+
A
B
A J
3.1.1 Calculate the coordinates of B, 3)
312 Determine the gradient of CD. (2)
313  Show thet the equation of QR i y =—x + 32
o = y=Tgrtae 2)

3.14  IfK(4; y) is a point in the 4™ quadrant such that PK = RQ, calculate the
value of y. (6)
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REVISION

3.2 In the diagram below, P, Q(-8 ; —=5) and R(1 ; —5) are the vertices of APQR. RP is

produced to V and QP is produced to W(a ; ) such that VPW =135°, The equation
of QW is y=x+§ . QR is produced to U and URV = . QW and RV intersect the

x-axis at § and T respectively.

W(a; b
- (a;b)
35°
@ s/ T "
o
Q(-8; - 5) R(1; -5) U

3z Calculate the size of &,

322 It is further given that QU L WU and R is the midpoint of QU.

Calculatc the area of AQWU ,

yOUNG,
YN TERS

34
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QUESTION 3

In the diagram. K (-1 :4) : L(3 : 6): M and N(4 : 1) are vertices of a parallelogram. R 1s the
midpoint of LN. P is the x-intercept of the line MN produced.

Va
L(3;6)
K(-1;4) <
M
(4:1)
e i
0 P
3.1 Calculate the:
3.1.1 gradient of KL. (2)
3.1.2 coordinates of R. (3)
3.1.3 coordinates of M, (4
32 Determune the equation of NM in the form y =mx + ¢. (3)
3.3 Calculate the:
3.3.1 coordinates of P. (2)
3.3.2 size of €. the inchnation of PM. (2)
3.3.3 size of KPN. (4)

(20]
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QUESTION 3

In the diagram A{-9:12),B(9;9)and (- 3;-9)are the vertices of A ABC. K (# 1) is a point
in the second quadrant.

ACG1) T ¥

B(99)

&
v
E

%

L(-3.-9)
v
3.1  Calculate the gradient of AB. (2)
32  Calculate the size of B, rounded off to two decimal digits. (5
3.3  Determine the coordinates of M, the midpoint of BC. (2)
3.4 Determine the equation of the median AM. (3)

15  Determine the coordinates of K. if A, K and M are collinear and BK = 5/5 units. (8)

[20]
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QUESTION 3
In the diagram A. B(—2; —4). C(4; —2) and D(3; p ) are the vertices of a rectangle.
The diagonals AC and BD mtersect at M.
> D(3:p)
€ 0 x-‘:
A
M
C(4:-2)
B(—2;—4)
3.1 Given that the length of AC is V50 units, show thatp = 1. (4)
32 Determine the coordinates of M. (3)
3.3 Calculate the gradient of DC (2)
34 Determine the equation of line AB in the form y = mx + c. (2)
[11]
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QUESTION 3
In-the diagram, A(l ;- 1), B(0; k) and C(6; 4)are the vertices of AABC. The equations of
the sides AB and AC are y+3r—2=0 and y = x -2 respectively. AB cuts the x-axis at

E and AC cuts the x-axis at F.

7

B(0 : A)

0
'

3.1 Write down the value of (2)
3.2 Calculate the length of AC and leave your answer in simplest surd form. (2)
3.3 Prove that ABC =90° (3)
34 Culculate the size of 8. (5)

3.5 Determine the equation of the circle passing through A, B and C in the form

( e gat

t—a) +(yv-=-0) =r (4)

3.6 If Dis a point in the first quadrant, calculate the coordinates of D such that
ABCD in that order, forms a parallelogram. ' (4)
(20]
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QUESTION 3

In the diagram below, P (=5 1), Q(7 ; =2) and R(1 ; 6) are the vertices of APQR.
PQ intersects the x-axis at D. The angle of elevation of QR is .
PS 1L RQ and L lies on the x-axis such that PL L x —axis.

r

Y R(1;6)

P(-5:1

L D™

oy

Q(7;-2)

3.1 Write down the equation of the line PL.
3.2 Calculate the gradient of QR.
i3 Determine the equation of the line PS.

34 Calculate the size of the angle of inclination of PQ.

35 Calculate the size of PQS.

3.6 It is given that the areas of APRS = 4x* and APQS = 16x7,
Calculate the length of SQ, WITHOUT calculating the coordinates of S.
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(M
2)
“)
3)
(4)

(5)
[19]
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CIRCLES
Equation of circle with center origin (0; 0): x> +y> =r?

e To find the equation of a circle, find r? by substituting 1 point on the circle.
Circle with centre at any point: ax’ +bx+cy’ +dy+e=0

e Complete the square on both sides to find centre / radius: (x—a)* +(y—b)’ =r?
TANGENTS

¢ Finding the equation of a tangent to the circle

o Join the centre of the circle to the point of tangency to form the radius.
o Find the gradient of the radius.

o Find the gradient of the tangent by inverting and changing the sign of the gradient of the
radius (tangent is always perpendicular to radius).
o Substitute the gradient and the point of tangency (x; y) into y — y1= m(x — x1).

QUNGf Downloaded from eduresourceza.com
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QUESTION 4
The length of the radius of the circle with equation: x? — 2x + y? 4+ 4y = @ 1s 5 units.
¥
J‘ /D/-\ .
= \—)
W
4.1  Show by means of calculations that a = 20 units. (4)
42  Write down the coordinates of the centre M of the circle. (1)

43  A(x;y), withy > 0, 15 one of the points of intersection of the circle and the straight

line x =4 Determune the values of x and y. 4)
44  Deternune the equation of the tangent to the circle at the point A (4)
45  Determune whether the point T(—1 ; —2) lies inside or outside the circle. (3)

46  If the circle 1s translated 3 units to the left and 1 unit up, determune the equation of
the new circle. (3)
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QUESTION 4

In the diagram, P(—4 ; 5) and K(0 ; —3) are the end points of the diameter of a circle with
centre M. S and R are respectively the x- and y-intercept of the tangent to the circle at P.

# is the inclination of PK with the positive x-axis.

e
4.1 Determine:
41.1 The gradient of SR
4,1.2 The equation of SR in the form y =mx + ¢
413 The equation of the circle in the form (x —a)® +(y—b)* =r’
4.1.4 The size of PKR
4.1.5 The equation of the tangent to the circle at K in the form y =mx + ¢
42 Determine the values of ¢ such that the line y = %x +¢ cuts the circle at two different
points.

43 Calculate the area of ASMK.
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(4)

)

4
3)
)

)

()
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QUESTION 4
In the diagram below. the circle centred at E (3:1) passes through pointP (5: -5).
F'y
F
«E(3:1)
-+ -
X
¥

4.1 Determine the equation of:

4.1.1 The circle in the form x* + y* + Ax+By+C=0. (4)

4.1.2  The tangent to the circle at P(5:-5) in the formy=mx+ec. (5)
4.2 A smaller circle is drawn inside the circle. Line EP 1s a diameter of the small circle.

Determine the:

4.2.1 Coordinates of the centre of the smaller circle. (3)

42.2 Length of the radius. (3)
4.3 Hence, or otherwise, determine whether point C(9:3) lies inside or outside the

circle centre at E. (3)

[18]
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QUESTION 4

In the diagram below, a circle with centre M, cuts the x-axis at Q and S and the y-axis at

T(0 ; 6) and R(0 :—2). The equation of diameter SMP is y=—'5—'x + ;:-.

KPL is a tangent to the circle at P(=6 ; 2). TM produced cuts the x-axis at U. QUT =101,31°.

« pN
R(0; -2)
\
4.1 Determine the equation of TU. (3)
42 Calculate the coordinates of M. 3)
4.3 If the coordinates of M are (1 ; 1), determine the equation of the circle in the form
(x-a) +(y-b) =r% A3)
4.4 Prove that KL is parallel to TU. 3)
45 Is the point V(-% : 7) inside the circle? Support your answer with calculations.
(3)
[15]
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QUESTION 4

In the diagram. T 1s the centre of two concentric circles. The larger circle has equation
2 2 . . . .
x“ 4+ y“=4y+2x—27=0. The smaller circle touches the straight line y =— x + 5 at point B.

BD 1s a tangent to smaller circle T. D is the x- intercept of the straight line. C 1s a point on
the larger circle such that TBC is a straight line.

ydh

%

v

g
w)

y=—x+5
4.1 Calculate the coordinates of T. (4)
4.2  Show that equation of TB is given by y =x + 3. (3)
4.3 Calculate the coordinates of B (3)
44  Determine the equation of the smaller circle in the form (x —a)’ + (v - b)> =12 (3)
4.5 Calculate the area of quadrilateral OTBD. (7
[20]
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QUESTION 4

In the diagram a circle x* —6x+ y* +2y =15 passes through the points A(7;2) and B(3;4).
AD and BD are tangents to the circle, with M the centre of the circle

=

2 - X
4.1 Determine the:
4.1.1 Coordinates of the centre M, and the radius of the circle. (5)
4.1.2 Equation of tangent AD. 4)
4.1.3 Coordinates of D, if BD and AD meet at D. (4)
42  Identify the type of quadrilateral ADBM is, and provide a valid reason. (2)
4.3  Determine the area of ADBM. (4)

(19]
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QUESTION 4

In the diagram is the circle with equation (x + 1)% + (y — 2)? = 25.

DB is the diameter of the circle and A the centre of the circle. DE is a tangent to the circle at
D(—5; —1). The angle EDC = 45°. The inclination angles of AD and BC is 8 and @ respectively.
B and C are points on the circumference of the circle.

y »
B
& a .
x
D(-5;—-1)
(@
4.1 Determine:
4.1.1 The coordinates of A. the centre of the circle. (2)
4.1.2 The coordinates of B (3)
4.1.3 The gradient of AD. (2)
4.1.4 The value of 6. the inclination angle of AD. (2)
4.1.5 The equation of the tangent DE. (3)
4.2 Calculate the gradient of BC. 4)
43 Another circle with equation x? + y? — 6x + 2y = 8 is given.
Show that:
4.3.1 The coordinates of the centre of the circle 1s M(3; —1). 4)
4.3.2 The two circles will intersect each other. Show all calculations. (4)

[24]
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QUESTION 4

The diagram below shows a representation of the chain of a bicycle attached to two circular

cogs as represented in the Cartesian plane. The equations of the circles are given by

RPS is a common tangent to the smaller and larger circles at P and S respectively, with R a

point on the negative x-axis. T is the centre of the larger circle. The angle of inclination

between the tangent RPS and the horizontal axis is 30°.

A 4
4.1 Write down the coordinates of T. (1)

4.2 Write down the length of the radius of the larger circle, (1)

43 If R(-3:0), determine the equation of tangent PRS in the form y=mx+c,

. 4
Leave answer in surd form. )

44  Determine the equation of the radius ST in the form y=mx+c. Leave
; 3
answer in surd form. (3)
45 Determine the coordinates of S. (5)
4.6 Determine the distance between the two circular cogs. (4)
(18]
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QUESTION 4
In the diagram below, two circles are given. Circle O, having the origin as centre,
intersects the y-axis at A and passes through the point C(6 ; 3). The circle having centre
B(2p ; -p) touches circle O externally in point E. The centres of the two circles are joined
by the line OB.
A1Y
C(6;3)
Q X
B(2p ;-p)
4.1 Determine the equation of the circle having centre O. (2)
4.2 Determine the coordinates of A. 2
4.3 Determine the equation of AC. (3
; ; 1-+/S -

44 Calculate the value(s) of k for which the line y = : x + k will intersect the

circle having centre O at two points, one of which has a positive x-value and the

other a negative x-vale. (2)
45  Itis given that the length of EB = /20,

45.1  Write down, in terms of p, the equation of circle B in the form

(x-a) +(y-b) =r. (2)

452  Determine the value of p if p > 0. (5
4.6 Suppose a third circle with the following equation is given:

x'+ " +4xcos@ + 8ysinf+3=10

Determine the maximum length that the radius of this circle can be for any value ©

of 6.

122]
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MODULE 3: TRIGONOMETRY

1. EXAMINATION GUIDELINE / EXAM TECHNIQUE
e Mark allocation: + 40 marks. Suggested Time allocation: 48 minutes.
e Use the values of the trigonometric functions (in surd form where applicable) of 30°, 45° and 60°.
e Proofs of trigonometric identities are NOT required for examination purposes.
e Make sure that your calculator is set on “DEGREE” mode for all trigonometric calculations.
e Draw the CAST diagram before starting the trigonometry section.

2. THEORY AND QUESTIONS

TRIGONOMETRIC THEORY

Grade 11 Identities: Quotient Identity: tan 0 = Z)I;Z Square Identity: sin” & +cos* 0 =1
Compound Angle Identities
cos(A—B)=cos Acos B +sin Asin B
cos(A+ B)=cos Acos B—sin Asin B
sin (A + B) =sin Acos B +cos Asin B
sin(A — B) =sin Acos B—cos Asin B
Double Angle Identities
sin 26 = 2sin @ cosd c0s20 =cos* #—sin> O
=2cos’ -1
=1-2sin* @

Special Cases for General Solution
sin@=0: 0=180k;keZ cos@=0: 0=90° +180k;keZ tan@=0: O=180k;keZ
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REVISION

CAST Diagram:
i 00° + 8 00° - & |
S
&
H (¥}
Sin z All
o |
180° - & % & or 360°+¢
STAY THE = SAME LINE
J
Z
180° + & o} -& or 360°-8
=
9
Tan Cos
i 270° - 8 270° + 6 ]
REDUCTION
1. Identify the quadrant in which the angle lies.
2. For very large positive or negative angles, add or subtract 360° until you get an acute angle,
e.g. sin 7500 = sin (750° — 360° — 360°) = sin30°.

3. Determine the sign of the given ratio in that quadrant.

4. Write down the answer in acute form, e.g. sin (180°+x) = -sin x.

5. For the 90/270 quadrants, change to the co-function, e.g. sin (90°=x) = cos x.

THE GENERAL SOLUTION OF TRIGONOMETRIC EQUATIONS

1. Isolate the trigonometric ratio (s) on the LHS and factorise if necessary.

2. Decide whether the RHS is Positive or Negative.

3. Choose the appropriate quadrant in relation to the ratio.

4. Find the inverse function (2" Function of ‘Shift’ Calculator), using the positive equivalent of the
RHS and apply this to the appropriate quadrants.

5. Insert 360k for sin/cos or 180k for tan on the RHS & solve to get the general solution. We most
commonly use 2 quadrants for sin / cos and 1 quadrant for tan.

6. If required, substitute integers for k to solve for a specified domain, e.g. [-180°; 1809].

7. Interpretation and drawing of trigonometric graphs were covered in paper 1 — graphs may be
combined with a general solution in paper 2.
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QUESTION 5
5.1 If cos 62° = m, determine the value of each of the following in terms of m.
5.1.1 sin 28° (2)
512 cos 362° ()

52  Siumplify to a single ratio:

tan(360° — x).sin (90° 4 x)
sin(—x) (5)

53 If4sin?8 —3 =0, 90° = 8§ < 180°, calculate the value of*

1 1
CDSEH. sinE ¢ —tan(36 — 45°)

(6)
[17]
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QUESTION 5

sin{A —360°).cos(90° + A)
€0s(90° — A).tan(—-A)

5:1 Given:

Simplify the expression to a single trigonometric ratio.

GRADE 12
MATHEMATICS
REVISION

(6)

5.2 In the diagram, P(3 ; 1) is a point in the Cartesian plane. OP =+/34 and HOP= § is

a reflex angle.

P3; 0

Without using a calculator, determine the value of:

5.2.1 t
.. tan 3

3.2.3 cos 28
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REVISION
QUESTION S
5.1 In the Cartesian plane below, the point B( 3:-33 ) and the reflex angle, @ . are shown.
A
9 4
\_
B(3:-3v3)
v
Determine (without using a calculator) the value of:
511 OB (2)
512 cos (a+ 30°) 4)
5.2 Simplify:
sin’ (90° - x) tan(3 60° — x)
sin(—x) @)
53 Prove that:
cos (60° - 6)— cos (60° - 6)= —+/3 s 6 (3)
54 Consider the identity: M =sin A —cosA
sn A —cosA
5.4.1 Prove the identity. (4)
542 For which values of A in the interval 0° < A <180°will the identity be
undefined? 2)
(19]
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QUESTION 5
i 1

5.1 If sin16°= W , express the following in terms of k, without the use of a
: -
calculator,
5.1.1 tan 16°
5.1.2 c0832°

52 Simplify the following expression.

5.3

54

5.5

PREBWSEBO™

¢0s (90° + x) sin (x—180°)—~ cos’ (180°—x)
cos (=2x)

Calculate the value of the following, without the use of a calculator.

¢08 75%.¢c0s545° - c0s15°.cos45°

2
Given: tané(sin 20 + 3cf)s oJ = ~2c0s*0 + 3¢cos8 + 2
siné
54.1 Prove the identity,
542 Determine the general solution of’

2
tan G[Sin 26 + M) =0
siné

Solve for a and b;

cos(a+b)=-—\/2-2_- if a+b €[0°;180°)

cos(a-2b)-% if a-2be[0°; 180°]
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@)
3)

(6

4

(€)

(@)

)
[26]



TEL: D%@%&Hom R GRADE 12

Wit dsour
011 852 4744 AERBEMY MATHEMATICS

REVISION
QUESTION §
5.1  Use the diagram below to calculate, without the use of a calculator, the following
Ya
0
Y '
A ( . -3 )
v

5.1.1 tan@ (1)

5.1.2 sin(—6) (3)

5.1.3 sin(@ — 60°) 4)
5.2 Determine the value of the following trigonometric expression:

tan(180° - 8)sin(90° + ) ©)
c0s300°sin(@ - 360°)
2x -1
53 Consider: & =—tanx
sin2x
5.3.1 Prove the identity (3)
5.3.2 For which value(s) of x . 0° < x < 360°, 1s this identity undefined? (3)
. . . sin4dx
5.3.3 Hence or otherwise. find the general solution of ————=4. (4)
cos4x—1
[24]
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QUESTION 5
In the diagram alongside POM =90°, MOX = 6, M(6;a), P(b;4)) and /5 cos@—-2=0.

y

P(b:4) t
M(6;a)
9 P X
Bl i »

v

Hint: tan(90°+ &) =— 5 ;

tan@

5.1 Determine, without the use of a calculator, the values of:
5Ll & (3)
512 b 4)

5.2  Simplify the following expression to a single trigonometric ratio of &:

sin163°  sin(90° + 6).tan” (6 — 360°)

321 7
cos73° cos (180°- @) N
. 2
522 i S )
tan2@(sin” & —cos” &)
5.3  Determine the general solution of cos(x —60°) =3cosx. (6)
(25]
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QUESTION §

5.1 If sin40° cos22° +cos40°. sin22° = k, determine without the use of a calculator. the
value of the following in terms of k.

5.1.1 sin62° (2)
512 tan118° (4)
5.1.3 sin14°. cosl4° (3)

5.2  Prove the following identity:

1-cos20 ;
sin26 x tanf (4)

5.3  For which value(s) of A will the following expression be real?

J/sin(180° + A) .cos(90° + A) — tan 45°
(6)
[19]
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REVISION
QUESTIONS
5.1 Simplify to one trigonometric ratio
SI(A —180%).tan(180° - A).cos A
—— B g
cos(90° + A) )
52 If sin28" =a and cos 32" = b, determine the following in terms a and b
5.2.1 cos 28°
3.2.2 cos 64
523 sin 4
i , ] | 2tan x
5.3 Prove the identity : - - (5)
l-=sinx l+sinx cosax
[18]
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QUESTION 5
5.1 Simplify each of the following without the use of a calculator.
Show ALL calculations.
3 (o] o
511 sinl110 .(an69 7
c0s 540°.tan 250°.sin 380°
5.2 (1-+/25in22,5°)(v2sin22,5°+1) (4)
52 Given the expression: m
sin X
5.2.1 For which value(s) of x, in the interval x €[0°; 180°], will this
expression be undefined? (3)
522  Provewa SHIRUDX conge )
sin’ x sin x
[19]

VQUN(L Downloaded from eduresourceza.com @
EINSTEINS L *



R Y GRADE 12
T OREBHSOE T B UKERSERY  mamamancs
011 852 4744 ‘ . REVISION

TRIGONOMETRIC GRAPHS - y=a(sin/cos/tan)(bx) OR y={(sin/cos/tan)(x+c)+d
y= sinx

»

-18 -135°  -90°  -45° 0° 45° 90°  135° 180° x

y=COSX

-180° -1352~-90° -45° 0° 45° 90 135° 180° x

y= tanx

-180° -135° -90° -45° 0° 45° 90° 135° /180° x

Y

e The amplitude is represented by ‘a’
(o] (o]

e The period = for sin and cos graphs and

for tan graphs.

(o] (0] (o]

e Asymptotes for tan graphs are at + and + and every + interval thereafter.

e ‘C’ represents a horizontal shift ( + 2 left, — - right)
e ‘d’ represents a vertical shift (+ 2 up, — 2> down)
(o] (o]

e Best interval for sin and cos = and for tan =

(used to mark scale of x-axis).
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QUESTION 8
Given f(x) = 2cos x and g(x) = sin(x + 30°)
8.1 Write down the amplitude of /. (1)
8.2 Sketch the graph of fand g on the same set of axes on DIAGRAM SHEET 2. (5)
8.3 Determine the value(s) of x for which f{x) — g(x) = 0 for x € [—180%; 90°]. (2)
8.4 Give TWO possible ways of transforming the graph of f'such that its y-intercept is
at the origin. (2)
[10]
DIAGRAM SHEET 2
QUESTION 8.2
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QUESTION 6
In the diagram, the graph of f(x) =cos2x is drawn for the interval x [-270°;90°].
y
Pl
/. LN
270° -180° -90° 0 N 00°
=1
|
=3
6.1 Draw the graph of g(x)=2sinx—1 for the interval x €[-270°;90°] on the grid
given in your ANSWER BOOK. Show ALL the intercepts with the axes, as well as
the turning points. (4)
6.2 Let A be a point of intersection of the graphs of f and g. Show that the x-coordinate
of A satisfies the equation sinx = — L+5 :
2 (4
6.3 Hence, calculate the coordinates of the points of intersection of graphs of f and g for
the interval x e [-270°;90°]. )
[12]
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QUESTION 6

6.1 Determine the general solution for sin 2x = cos [.‘r -30° ) (5)

6.2 The diagram below shows the graph of g(x)= cos(x -30° ) for the interval

x e [-180°:180°].
Fs
¥
/ \
A

~180° —150°~1] 0° 60° 90° 12X 150° 180°

<2
-]
|
=
=)
|
¥
(=]
-1
[ s
[
fald

_14~

6.2.1 Write down the penod of g. (1)
6.2.2  Determine the values of x for which the graph of g increasing. (2)

6.23 On the same system of axes draw the graph of f(x)= sin 2x for
x e [-180°:180°] in your ANSWER BOOK. (3

6.24 Hence or otherwise. determine the wvalues of xin the interval

~180° < x £180° for which f(x).g(x)<0. 3)

[14]
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QUESTION 6
In the diagram below, the graph of f(x)=cos2x is drawn for the interval x [0°; 270°].
y
2 r
1357 807 7250 27700 X
F
|
=T i = S i PEERRNIEIREL IR RSy SV
6.1 Draw the graph of g(x) = —-;-tanx for the interval x €[0° ; 270°] on the grid
provided in the ANSWER BOOK. Show all intercepts with the axes and asymptotes, (4)
6.2 Write down the range of A(x)=3- f(x). (n
6.3 Use the graph to determine the value(s) of x in the interval x € [135°; 270°] for which
TAC P
g(x) (2)

171
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QUESTION 6

In the diagram below, the graph of f(x)=2sinx 1s drawn for the interval xe [-120° ; 180°].

[} =)
ey

|
ok
| ]
L
[=]
|
¥
o
o
|
o
[ =
o
I
L
o
=}
>\
]
| &%)
o
=]
L=
—
=]
Vs

P x
0° 1p0° 150° 1§0°
1
—
__.—/ -2
6.1 Draw on the same system of axes the graph of g(x) = cos(x + 30°). for the interval
xe [-120° : 180°]. Show all intercepts with the axes as well as the turning and end
Points of the graph. (4)
6.2  Write down the period of f. (1)
6.3 For which values of x in the mnterval xe [-120° : 180°]1s:
6.3.1 The graph of g decreasing? (2)
632 f(x).glx)>0? (2)
6.4 If the graph of g 1s moved 60° to the left. determine the equation of the new
graph which 1s formed, 1n 1ts simplest form. (2)
[11]
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QUESTION 6
The graphs of A(x) = cos(x+30°) and g(x)=—-2sinx,x €[-120°180°]is drawn below.

E ¥ |
| e |
| 9052) | .l |
|
30%1h1 | | & ;
h
| - ! i 3
120 90 60 -30 (P 30 60N\ 9 120 150 A80
-H ;
(150°%-1)
. -2
(90%,—-2)
Use the graphs above to determine for which values of x:
6.1 2sin x +cosx cos30° 2 sin xsin 30°, x €[—120°180°] (4)
6.2  Will both g(x) and h(x) increase as x increases for x [—120°180°] (4)

18]
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QUESTION 6

In the diagram is the graph of f(x) = sin(x + a) for the interval [-120°:120°]

GRADE 12
MATHEMATICS
REVISION

6.1

Determine the numerical value of a.

On the grid provided in the ANSWER BOOK. draw the graph of
g(x) = cos(3x) for the interval x € [-120°; 120°]. Clearly show ALL

intercepts with the axes, the turning point(s) and endpoint(s) of the graph.

Determine the general solution for the following: f(x) = g(x)

Determine the values of x in the interval x € [0°;120°], for which

f(x) > g(x).

Describe the transformation from graph g to the graph of
k(x) = cos(60° — 3x).

+®UNG., Downloaded from eduresourceza.com

,E'NgTE‘Ng 69

(1)

4)

()

(2)
[14]



R GRADE 12
TEL: DREBRIEEE°ME i SOUKERBEMY MATHEMATICS
0118524744 !/ REVISION
QUESTION 6
6.1 Solve for x if sin(x+60") :ms%x ard x e[-60°;300°). (7)

. I
6.2 In the diagram below, the graph of j(.t)——cos—;.t 1s drawn for xe[—607;300).

-

. e A | - : Ll s
| | | | |
= |l i 1 | "
—_ i N ’ .' {
[ = , !
=t 1= 1 | | |
. | |
S | ‘ ‘ | ! Y
—6|0" | 0° 60° 120° , 13 : 240" 300°
) TR SN SR (SRR = == S l =
.‘ \ l

|

!

=

!

|

|

|
ST AV [
= ==

l

I

6.2.1 On the grid provided IN THE ANSWER BOOK, draw the graph
of g(x)=sin(x+60")forx e [-60;300"). Clearly show all maximum and

minimum points, the intercepts with the axes and the endpoints. (3)

6.2.2 Use the solutions obtained in 6.1 as well as the graphs drawn in 6.2.1 to

aetermine the value(s) of x e [-60";300"] for which:

63.1 f(x)<z(x) - (3)
632 [f(x).gx)s0 (3)
[16]
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QUESTION 6
In the diagram below, the graphs of f{x) = acosx and g(x) = sinbx are drawn for the interval
x e [0°; 180°]. The point P(180° ; -3) is on the graph of f.
1
J
1
W~
0° 90° 180°
k4
P(180°;-3)
6.1 Write down the values of @ and b. (2)
6.2 Write down the period of /. (1)
6.3 Write down the range of g(x) + 3 2)
6.4 For which values of x, in the given interval, is f(x).g'(x)>0 (3)
6.5 When the graph of g is shifted ¢ to the left, it coincides with the function
¥ — cos’ x = —sin’ x. Determine the value of ¢. (3)
{11]
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IDENTITIES

Choose the more complex side (never interfere with the equation). Sometimes, simplify both sides.
Convert everything to sin and cos.

Add and subtract fractions using common denominators.

Be on the lookout for squares and use identities.

Factorise where necessary.

o Uk wnNPE

When you have an equation of the form: 1 + cos x
sin x
then multiply using the difference of 2 squares as follows: 1+cosx x 1-cosx
sin x 1-cosx
to obtain a square identity.
7. Don’t use the cos double angle identity until you are absolutely sure of which one to use.

For cos 2x, use:
o cos 2x =1 - 2sin2x to get rid of a ‘=1 or to form an expression with only sin.
o cos 2x = 2cos®x — 1 to get rid of a ‘1’ or to form an expression with only cos.
o cos 2x = cos?x — sin?x to get rid of a sin?x or to form an expression with cos and sin.

In using the above 3, try to get an expression that can be factorised, e.g. using trinomials.
8. For triple or quadruple angles, change as follows: cos 3x = cos (2x + x), sin 4x = sin (2x + 2x)

then apply compound angle formulae.
9. Work backwards with the compound and double angle formulae as follows:

a. €0s5100° cos40° + sin100° sin40° = cos (100° — 40°) = cos 60°
b. cos2x =1 —2sin?x, - 1 —cos2x = sin?x, ~ =1 —cos2x = sin?x

2
QUESTION 6
cos 2x cosx—sinx
6.1 Prove that - = — )
14sin 2x sinx+cosx [4]
5.3 Prove:
5.3.1 sin(A + B)—sin(A —B)=2cosA.sinB 2)
53.2 Without using a calculator, that sin77° —sin43° =sin17° ©))
[19]
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SINE RULE

a b c

snA sinB sinC

COSINE RULE

a’ =b? +c? —2bccos A

SOUAEKSEMY

I
A

A

USE WHEN GIVEN:

[<<S] or [SS<]

USE WHEN GIVEN:

GRADE 12
MATHEMATICS
REVISION

b® =a® +c®> —2accosB [S<S]
c’ =a’ +b” —2abcosC
2 2 2
COSA = b'*'C—a B
2bc
COSB = M
230 [SSS]
2 2 2
COSC = u
2ab
AREA RULE
1 .
Area AABC= EabsmC
1 .
ZEacsmB [S<S]
= 1bcsinA
2
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2-D AND 3-D PROBLEM SOLVING RULES

1. Mark all right angles and other given information on the figure. Note that the vertical plane (e.g.
walls, cliffs, etc.) is perpendicular to the horizontal plane (floors, ceiling, etc.).

Always indicate the triangle you are working with.

Always start with the triangle containing the most information.

Use the formulae above to solve for sides and angles.

Link the triangle in Rule 3 to the triangle containing the unknown side by finding the common side.
Use the common side found to solve for the unknown side in the 2" triangle.

Remember all angles of elevation and depression are taken from the horizontal plane.

The use of reduction formula and identities are important in simplifying the expression.

© N ok W

QUESTION 7

7.1  Use the diagram on DIAGRAM SHEET to prove that:
a’ = b? + ¢* — 2bc.cosA

A ¢ 4)
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7.2 Inthe figure, the diameter PQ of the circle is produced to R. S is a point on the
circumference such that QR = QS =x.
P and S are joined and QPS = a.

R
Q
2
a
p S
7.2.1 Prove that : SR = x\/2(1 + sin &) 4
722 IfSR=5v3and x = 5, show that PQ = 10 (4)
[12]
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QUESTION 7

AB represents a vertical netball pole. Two players are positioned on either side of the netball
pole at points D and E such that D, B and E are on the same straight line. A third player is
positioned at C. The points B, C, D and E are in the same horizontal plane. The angles of
elevation from C to A and from E to A are x and y respectively, The distance from B to E is .

A
E
k
B
o C
7.1 Write down the size of ABC, (1)
T2 Show that AC = ﬁ:fany (4)
sin x
7.3 If it is further given that DAC=2x and AD = AC, show that the distance DC

between the playersat D and Cis 2ktan y. (5)
[10]
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QUESTION 7

In the diagram below. B, C and D are three points on the same horizontal plane such that
BD=DC=y.CBD=aand ABD=6. Line BC=x.

A
x
Prove that AB=———— 71
2cosacosé
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REVISION
QUESTION 7
In the diagram below, B, C and D are in the same horizontal plane. A drone positioned at A,
captures the images of two objects at B and C. B is directly below the drone and C is 4 units
away from B.
DCB = 60° ; DBC =120°-a and DAB = 90°-8 .
LR
v
-6
7.1 Determine D, in terms of «. 2
7.2 Without the use of a calculator, determine BD in terms of & . (3)
73 Showthat AB= Y3208
sina (3)
(8]
: UNG4 Downloaded from eduresourceza.com
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QUESTION 7

In the diagram. PQRS is a cyclic quadrilateral with QS = QR and PQ =PS = d units. QPS = 6.

Use the diagram to prove that:

7.1. QS =dy2(1—cos8) (2)
72 The area of AQRS = —d?sin 268 (1 — cos @) (3)
[5]
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QUESTION 7

In the diagram below, BC is a pole anchored by two cables at A and D. A, D and C are in the
same horizental plane. The height of the pole is & and the angle of elevation from A to the top
of the pole B, is &. BA = BD and BDA =90°- 4.

B
h
a? €
-G
D
48 | Express AB in terms of A and a trigonometric ratio of €. (1)
T2 Determine the magnitude of ABD in terms of 4. (3)
7.3 Determine the distance between the two anchors in terms of A. 3)

(7]
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QUESTION 7

A mouse on the ground is looking up to an owl 1 a tree and a cat to his right on the ground. The
angle of elevation from the mouse to the owl 1s (90° — 26).
AM = k units. GC= 8 units . MGC= 150° and MCG = @

7.1 Give the size of MAG in terms of 6. (1)
7.2 Show that MG= k sin 26 (2)
73 Show that MC= k cos 8 4)
7.4 Show that the area of AMGC= 2k sin 26 (2)

(9]
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QUESTION 7

In the diagram, RT represents the height of a vertical tower. C and D represent two points

equidistant from T and which lie on the same horizontal plane as T. The height of the tower is

h. The angle of depression of D from R is @. RDC = £.

7.1 Determine the size of CRDin terms of B (2)

2h.cos f#
7.2  Provethat CD = 22088

(5)
sin a
1.3 Calculate the height of the tower, rounded off to nearest unit, if
CD =54 units, @a=51° and f# =65°. (2)
(9]
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7.1 In the diagram below, A ABCis drawn having A at the origin, B on the x-axis and
the vertex C has the coordinates (bcosA ; bsinA).
Ay
C (bcosA ; bsinA)
\ ar
A B ©
Use the above diagram to prove that a* = b + ¢ - 2bccos 4 (4)
12 In the diagram below, A TPR is equilateral with PR = 60 units. Q isa pomt on
RT such that RQ:QT = 5:1.
R
60
Q
T P
7.2.1 Show, by calculations, that PQ = 55,68 units. 4)
722 Itis given that § is any point on the straight line PQ. Calculate the
distance QS when S is the nearest to R. (4)
(12}
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QUESTION 8
DF is a tangent to the circle at E. EKHG 1s a cyclic quadnilateral. KEF = 35°.
O is the centre of the circle. OK L EH and EK = HK.
8.1 Determine. with reasons, the size of each of the following:
8.1.1 E . (3)
8.12 EKH @)
813 B ()
8.14 61 )
8.2 It is further given that EH = 24 units. KM = 4 units and the radius of the circle
EKHG i1s x. Determine the value of x. 4)
[13]
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In the diagram below, A, B, C and D are points on a circle having centre O,
PBT is a tangent to the circle at B,
Reflex BOC =0, =310° as shown in the diagram below.
T
Calculate, giving reasons, the size of:
8.1 D, 3)
82 f!, (2)
8.3 B,, ifitis given that A =60°. (4)

191
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QUESTION 8

8.1 In the diagram. ABCD 1s a cyclic quadrilateral in the circle centered at O. ED 1s a tangent to
the circle at D. Chord AB is produced to F. Radii OC and OD are drawn. ADE = 40° and
C2 = 55° y

Determine, giving reasons, the size of each of the following angles:

8Ll D% (3)

8.12 FBC (4)
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8.2  Inthe diagram. O 1s the centre of the circle RMPS. OT bisects RM with T a point on RM.
PRM =32°. SP. SM and radii OP and OM are drawn. OMT =15°,

R

Calculate, with reasons. the size of the angles:

$21 8 (2)

823 O )

823 0O (3)
[14]
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QUESTION 8

In the diagram the vertices of A PNR lie on the circle with centre O. Diameter SR and chord
NP intersect at T. OT L NP and R, = 30°.

8.1 Determine, stating reasons, the size of:

811 § (3)
812 R, (3)
813 N, 2

8.2  Ifitis further given that NW = WR, prove that TNWO 1s a cyclic quadrilateral.  (4)
{12]
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QUESTION 8

8.1  Inthe diagram. AOD is a diameter of the circle centred at O.

BC=CD and A, = 20°.

811 A, (2)
812 € (2)
813  ABC (3)
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8.2  Inthe diagram. O i1s the centre of the circle and EC i1s a tangent to the circle at C.
DM = MC and OME is a straight line.
D
B
E C

8.2.1 Gaive. with reasons. THREE angles equal to x. (6)
8.2.2 Provethat0, = 90°—x 3)
8.2.3 Prove that DOCE i1s a cyclic quadrilateral. 4)

(20]
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In the diagram, AC is the diameter of the circle with centre O. AC and chord DB intersect at

E such that DE = EB. Chords AB, BC and AD and radius OD are drawn. ACB = 33°.

Determine the size of:

8.1 D, )
82 A, : (3)
83 O, (2)
84 D, (2)
8.5 A, (3)

[12]
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QUESTION §
In Ehc diagtam below, BAED is a cyclic quadrilateral with BA || DE. BE = DE and
DBC = 68°. The tangent to the circle at D meets AB produced to C.
8.1 Calculate, with reasons, the size of:
8.1.1 DEA )
812 A (1)
213 D, (2)
814 B, (D
815 D, (3)
8.2 Prove that ABDC is isosceles. (2)
8.3 Prove that DE is a tangent to the circle that passes through the points C, B and D
at D. (2)
[13]
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MODULE 4 - EUCLIDEAN GEOMETRY:
PROPORTIONAL DIVISION AND SIMILAR TRIANGLES

Unit 1: Revision of Grade 11 Circle Theorems
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Tan 1 radius
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Line L radius
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Theorem 5(b)
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Theorem 8
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Unit 2: General Problem-Solving Technique

Useful Guidelines for Solving Geometry Problems

1. Carefully read what is given while filling it in on your sketch. Ask yourself what the implication is of
the given information.

2. Pay special attention to key words (underline them) and you must be able to recall all the
theorems related to these key words (see table below).

3. Look additionally at the diagram for information that is not given in the question, e.g. look for
cyclic quadrilaterals and angles in the same segment.

4. When arider is preceded by a theorem which you had to prove, you can expect this theorem to
play a significant role in the problem.

5. If you have to prove that 2 sides of a triangle are equal, prove that the opposite angles equal.

When trying to prove sides or angles equal, consider congruency as an option.

7. After completing a question, update the diagram, so that all additional information is available for
the next question.

o

Useful Keywords

Key Word Implication
1. Parallel Lines Alt., corresp., co-int. <’s and proportionate sides.
2. Parallelograms Look for the properties of them.
3. Centre of circle Midpt theorem, £ at centre theorem and radii.
4. Diameter £ in a semi-circle.
5. Cyclic quadrilaterals Opp £’s suppl, ext £ and £’s in the same segm.
6. Tangents Tan-radius, tans from a comm pt, tan-chord.

Techniques for Proving Geometric Properties

To prove Show

. alternate £’s =

. corresponding £’s =

. co-interior £’s suppl.

. Prove that the sides of a A are in proportion.

1. Parallel Lines

2. Congruency . SSS

. ££S (or £Sz)
. 90° HS

3. A quadrilateral is cyclic Prove that the £’s in the same segm are =.

1
2
3
4
1
2. S4S
3
4
1
2. Prove that the opp £’s of the quad are

suppl.
3. Prove that the ext £ of a quad =the int opp £
4. Tangents 1. Prove that the lineis 1 to the radius.

2. Prove that the £ between chord and line is
equal to the £ in the alternate segm.

5. Two A’s similar 1. Prove A’s equiangular.
2. Prove the sides of the A in proportion.
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4. ACCEPTABLE REASONS: EUCLIDEAN GEOMETRY

In order to have some kind of uniformity, the use of the following shortened versions of the theorem

statements is encouraged.

4.1

ACCEPTABLE REASONS: EUCLIDEAN GEOMETRY (ENGLISH)

THEOREM STATEMENT

ACCEPTABLE REASON(S)

LINES

The adjacent angles on a straight line are supplementary.

Zs on a str line

If the adjacent angles are supplementary, the outer arms of these
angles form a straight line.

adj Zs supp

The adjacent angles in a revolution add up to 360°.

Zsround 4 pt OR Zs in arey

Vertically opposite angles are equal.

vert opp £s =

If AB | CD, then the alternate angles are equal.

alt Zs: AB | CD

If AB || CD, then the corresponding angles are equal.

corresp Zs; AB | CD

If AB | CD, then the co-interior angles are supplementary.

co-nt Zs: AB | CD

If the alternate angles between two lines are equal, then the lines are

parallel.

alt Zs =

If the corresponding angles between two lines are equal, then the
lines are parallel.

corresp £s =

If the cointerior angles between two lines are supplementary, then
the lines are parallel.

coint £s supp

TRIANGLES
The interior angles of a triangle are supplementary. Z sumin A OR sum of Zsin A
OR Int Zs A
The extenior angle of a triangle is equal to the sum of the interior | ext £ of A

opposite angles.

The angles opposite the equal sides in an isosceles tnangle are
equal.

Zs opp equal sides

The sides opposite the equal angles in an isosceles triangle are
equal.

sides opp equal Zs

In a right-angled triangle, the square of the hypotenuse is equal to
the sum of the squares of the other two sides.

Pythagoras OR
Theorem of Pythagoras

If the square of the longest side in a triangle is equal to the sum of
the squares of the other two sides then the tnangle is right-angled.

Converse Pythagoras
OR
Converse Theorem of Pythagoras

If three sides of one wiangle are respectively equal to three sides of
another triangle, the triangles are congruent.

SSS

If two sides and an included angle of one tnangle are respectively
equal to two sides and an included angle of another tnangle, the
triangles are congruent.

SASORSZS

If two angles and one side of one triangle are respectively equal to
two angles and the corresponding side in another triangle, the
triangles are congruent.

AAS OR Z£8

If in. two right angled triangles, the hypotenuse and one side of one
triangle are respectively equal to the hypotenuse and one side of the
other, the triangles are congruent

RHS OR 90°HS

The line segment joining the midpoints of two sides of a triangle is

Midpt Theorem

Copyright reserved
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parallel to the third side and equal to half the length of the third side

The line drawn from the midpoint of one side of a triangle, parallel
to another side, bisects the third side.

line through midpt || to 2* side

A line drawn parallel to one side of a triangle divides the other two
sides proportionally.

line || one side of A
OR
prop theorem; name || lines

If a line divides two sides of a trangle in the same proportion, then
the line is parallel to the third side.

line divides two sides of A m prop

If two triangles are equiangular, then the corresponding sides are in | ||| As OR equiangular As
proportion (and consequently the triangles are similar).
If the corresponding sides of two triangles are proportional, then the | Sides of A in prop

triangles are equinngular (and consequently the triangles are
similar).

If tnangles (or parallelograms) are on the same base (or on bases of
equal length) and between the same parallel lines, then the triangles
(or parallelograms) have equal areas.

same base; same height OR
equal bases; equal height

CIRCLES

The tangent to a circle is perpendicular to the radius/diameter of the
circle at the point of contact.

tan L radius
tan 1 diameter

If a line 1s drawn perpendicular to a radius/dinmeter ot the point
where the radius/diameter meets the circle, then the line is a tangent
to the circle,

line | radius OR
converse tan L radius OR
converse tan 1 diameter

The line drawn from the centre of a circle to the midpoint of a chord
is perpendicular 1o the chord.

line from centre to midpt of chord

The line drawn from the centre of a circle perpendicular to a chord
bisects the chord.

line from centre L to chord

The perpendicular bisector of a chord passes through the centre of
the circle;

perp bisector of chord

The angle subtended by an arc at the centre of a circle is double the
size of the angle subtended by the same arc at the circle (on the same
side of the chord as the centre)

Z at centre = 2 xZ nt circumference

The angle subiended by the diameter at the circumference of the
circle 1s 90°,

Zs in semu circle OR
diameter subtends right angle OR

1
£—©
2

If the angle subtended by a chord at the circumierence of the circle
is 907, then the chord is a diameter.

chord subtends 90° OR
converse £s in semi circle

Angles subtended by a chord of the circle, on the same side of the
chord, are equal

Zs in the same seg

If a line segment joining two points subtends equal angles at two
points on the same side of the line segment, then the four points are

line subtends equal £s OR
converse Zs in the same seg

concyclic.
Equal chords subtend equal angles at the circumference of the circle. | equal chords; equal Zs
Equal chords subtend equal angles at the centre of the circle. equal chords; equal £s

Equal chords in equal circles subtend equal angles ar the
circumference of the circles.

equal circles: equal chords: equal £s

Copynght reserved
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Equal chords in equal circles subtend equal angles at the centre of
the circles.

equal circles; equal chords; equal £s

The opposite angles of a cyclic quadnlateral are supplementary

opp £s of cychic quad

If the opposite angles of a quadrilateral are supplementary then the
quadrilateral is cyclic.

opp Zs quad sup OR
converse opp s of cvelic quad

The exterior angle of a cyclic quadnlateral is equal to the interior
opposite angle.

ext £ of cyclic quad

If the exterior angle of a quadrilateral is equal to the interior
opposite angle of the quadrilateral, then the quadrilateral is cyclic.

ext Z =t opp £ OR
converse ext £ of cyclic quad

Two tangents drawn to a circle from the same point outside the
circle are equal in length

Tans from common ptOR
Tans from same pt

The angle between the tangent to a circle and the chord drawn from
the point of contact is equal to the angle in the alternate segment.

tan chord theorem

If a line is drawn through the end-point of a chord. making with the
chord an angle equal to an angle in the altemnate segment, then the
line is a tangent to the circle.

converse tan chord theorem OR
Z between line and chord

QUADRILATERALS

The interior angles of a quadrilateral add up to 360°,

sum of Zs in quad

The opposite sides of a parallelogram are parallel.

opp sides of |m

If the opposite sides of a quadrilateral are parallel, then the
quadrilateral is a parallelogram.

opp sides of quad are |

The opposite sides of a parallelogram are equal in length.

opp sides of [m

If the opposite sides of o quadrilaternl are equal . then the

quadrilateral is a parallelogram.

opp sides of quad are =
OR
converse opp sides of a parm

The opposite angles of a parallelogram are equal.

opp Zs of ||m

If the opposite angles of a quadrilateral are equal then the
quadrilateral is a parallelogram.

opp £s of quad are = OR
converse opp angles of a parm

The diagonals of a parallelogram bisect each other,

diag of ||jm

If the diagonals of a quadrilateral bisect each other, then the
quadrilateral is a parallelogram.

diags of quad bisect each other
OR
converse diags of a parm

If one pair of opposite sides of a quadrilateral are equal and parallel,
then the quadrilateral is a parallelogram.

puir of opp sides = and ||

The diagonals of a parallelogram bisect its area.

ding bisect area of |jm

The diagonals of a rhombus bisect at right angles.

dings of rhombus

The diagonals of a rhombus bisect the interior angles.

dings of rhombus

All four sides of a rhombus are equal in length.

sides of rhombus

All four sides of a square are equal in length.

sides of square

The diagonals of a rectangle are equal in length.

diags of rect

The diagonals of 4 kite intersect at nght-angles.

diags of kite

A diagonal of a kite bisects the other diagonal.

diag of kite

A diagonal of a kite bisects the opposite angles

diag of kite
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QUESTION 9
9.1 O i1s the centre of the circle and A, D and C are on the circumference of the circle.
Use the diagram to prove, USING Euclidean geometry methods, the theorem
which states that £ AOD =2/4CD .
C
A D
(5)

92 In the figure, M is the centre of the circle through A, B, and C. OB and AC bisect
MBC and MCB respectively with O on AC. AB is joined.

Let Eg =X

9.2.1 Determine the size of 0, in terms of x. ()]

9.2.2 Prove that AO is a diameter of circle ABO. (5
BUNG., Downloaded from eduresourceza.com
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9.3 In the diagram below, EF is the chord of a circle with centre O. OG 1s

perpendicular to EF.

E

0 C i G

F
If OE = x cm and HG = 2 cm, determine with reasons the size of EF (in its
simplest form) in terms of x. (4)

[18]
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QUESTION 8

In the diagram, points A, B, D and C lie on a circle. CE || AB with E on AD produced.
Chords CB and AD intersect at . D, = 50° and C, =15°

8.1 Calculate, with reasons, the size of:
8.1.1 A (3)
8.1.2 C, )
8.2 PrflvE-:, with a reason, that CF is a tangent to the circle passing through points C, D
and E. (2)

[7]
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QUESTION 11

11.1 In the diagram, chords KM, MN and KN are drawn in the circle with centre O.
PNQ is the tangent to the circle at N.

i
P
Prove the theorem which states that MﬂQ =K. (5)
: UNG4 Downloaded from eduresourceza.com
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11.2 In the diagram, BC is a diameter of the circle. The tangent at point D on the
circle meets CB produced at A. CD is produced to E such that EA L AC.

BD is drawn.
Let é .3

11.2.1 Give a rcason why:
(a) D,=90°
(b) ABDE is a cyclic quadrilateral
© D,=x

11.2.2 Prove that:
(a) AD=AE
(b) AADB || AACD

11.2.3 It is further given that BC = 2AB = 2r.
(a) Prove that AD? =372

(b) Hence, prove that AADE is equilateral.

: UNG, Downloaded from eduresourceza.com
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QUESTION 9
9.1 A circle with centre O is given below. Lines CD and AF are produced to E.
AOD = 2x and BD is the diameter. AC||FD.
9.1.1 Determine. with reasons, four other angles that are each equal tox. (6)
9.12 Express E in terms ofx. (2)
9.13 Prove that AODE is a cyclic quadrilateral. (2)

9.2 It is further given that ED : DC=8: 12 and FE = 10. Calculate the length of AF. (3)
[13]
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QUESTION 9
9.1 Complete the statement so that it is TRUE.

Angles subtended by a chord of a circle, on the same side of a chord, are ... (1)
9.2 In the diagram below, ABFE and EFDC are cyclic quadrilaterals in two equal circles

that intersect at E and F. BFC and AEC are straight lines. BD 1s a common tangent

to the circles at B and D respectively. EC = CD.

Let CDP =x

Prove, giving reasons, that:

921 E=F. (3)

9.2.2 ABDC is a cyclic quadrilateral, (3)

923 BE| CD. (2)

924  FC is a diameter of circle FDCE if it is given that EBDC is a rhombus. (5)

(14]
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QUESTION 9

In the diagram. PV and VQ are tangents to the circle at P and Q. PQ is produced to S and
chord PR is produced to T such that VTS || RQ. VQ and RT intersectat W. P, =P, =x.

Prove that:

91 S=x (4)
9.2  PQTV 1s a cyclic quadrilateral (5)
9.3  TQis a tangent to the circle passing through Q, W and P 3)
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QUESTION 9
9.1 A, B, C, D, E and F are points on the circumference of the circle. ED || FC and
AD|| FE.DA L FB. FC intersects DA at G and DB at H.
Let EDF = x and ADF = y.
Prove that:
9.1.1 B=x+y (4)
912 H, =9%0° (6)
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9.2 In the diagram QR of A PQR is produced such that XS |i YR.
PX 2 PT 3
—=—and — =",
XQ 5 TR 2
P
X
T
Q R S
& & QR
Calculate, giving reasons, the value of T (6)
116]
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QUESTION 9
9.1 In the diagram. AABC and ADEF are drawn such that A=D.B=EandC=F
A
D
X 5 4
E F
X Y
B C

Use the diagram in the ANSWER BOOK to prove the theorem which states that if
two triangles are equiangular, then the corresponding sides are in proportion, that 1s

DE _ DF
AB  AC
(6)
: UNG, Downloaded from eduresourceza.com
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9.2 AP is a tangent to the circle at P. CB || DP and CB=DP. CBA is a straight line.

LetD=xand C, =y .

Prove. with reasons that:

9.2.1 AAPCIIIA ABP 4)

9.2.2 AP? =AB.AC (1)

9.2.3 AAPCIIACDP 4)

924 AP¥+PC? =AC? 4)

[19]
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QUESTION 9

In the diagram below, AB passes through the centre O of the circle. Chords CF and EB are

produced to meet at D. EC|| BF . Chord AC and radius OC are drawn. Let O, = 2x.

9.1 Determine, in terms of x, the size of f:3 . (3)
9.2 Prove that DF = BD. 4)
9.3 Show that (“' = (“,. (4)

94 Ifitis further given that CG = FB, FD = | and BG = 2, determine the value

)
of EL[% (5)

116]

y@UW@/ Downloaded from eduresourceza.com @
CTEINS, 110
7 - N g ]




TEL:

PREBWSEBO™

0118524744

QUESTION 9

B )| GRADE 12
Bgsoucezacom,  gSmanmi2
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in the diagram, DGFC is a cyclic quadrilateral and AB 1s a tangent to the circle at B.
Chords DB and BC are drawn. DG produced and CF produced meet in E and DC is
produced to A. EA||GF

9.1 Give a reason why B, =D, .

9.2 Prove AABC |||AADB.

9.3 Prove E, =D,

9.4 Prove AE= JKI—J % AC.

9.5 Hence, show that AE = AB.
yOUNG,
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Unit 3: Proportional Division Theorem

Theorem 1 (a) ***
[proof required for examination purposes]

A line drawn parallel to one side of a triangle
divides the other two sides proportionally.
[Line // 1 side of A]

Theorem 1 (b) ***
[proof required for examination purposes]

If a line divides 2 sides of a triangle in the same
proportion, then the line is parallel to the 3" side.
[Line divides 2 sides of A prop.]

GIVEN: IMPLICATION: GIVEN: IMPLICATION:
AD AE AD _AE A
YT DB EC
/D E\ D E
B c o A

one half of the 3™ side. [Mid-pt Th]

Special Case of the Proportional Division Theorem (Revision of Grade 10)
e Aline drawn from the mid-point of one side of a triangle parallel to a 2™ side bisects the 3™ side.
e Aline segment joining the mid-points of 2 sides of a triangle is parallel to the 3 side and equal to

Unit 4: Similar Polygons and Triangles

Similar (|||) Triangles

2 triangles are similar if they are either equiangular OR if their corresponding sides are in proportion.
This is different to similar polygons where both conditions have to be met.

Theorem 2 (a) ***

[proof required for examination purposes]

If 2 triangles are equiangular, then the triangles
are similar. [Equiangular As or <<<]

A
X D
/x\
z
y z E Y F
B C

Theorem 2 (b) ***
[proof required for examination purposes]
If the corresponding sides of 2 triangles are
proportional then the triangles are similar.
[sides of As prop.]

A

D
E F
GIVEN: IMPLICATION:
AB AC BC
AB_AR_ Bt . AABC||| A DEF11
DE DF EF

SUNG,
}NSTEINS
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Unit 5: Theorem of Pythagoras

Theorem 3 (a) ***

[proof required for examination purposes]

In any right-angled triangle, the square on the

hypotenuse is equal to the sum of the squares on the

other two sides.

[Pythag.]

In the figure above, AABD ||| ACAD ||| ACBA.
AB BD
BC AB ;
AC_CD A =BCxCD...(2) P ‘
BC AC

From(1)and(2):AB>+AC* = BDxBC+CDxCB
= BC(BD+ DC)
= BCxBC
= BC’

. 2
. AB> =BDxBC... (1) [ ] 2

.BC*=AB’ +AC’

Theorem 3 (b)
[proof NOT required for examination purposes]

If the square on 1 side of a triangle is equal to the sum of the squares on the other 2 sides, then the
angle contained by these 2 sides is a right angle.
[Pythag. converse]

QUNG4 Downloaded from eduresourceza.com
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QUESTION 10

In the diagram below, O 1s the centre with A, B and T on the circumference,

BP = 0B = AO, PTR 1s a tangent and EP - AP.

E
R
T

Prove that:

10.1 TEPB 1s a cyclic quad (3)

10.2  AATB /// AAPE (3)

103 TP=PE (6)

104 AATB /// AEPB (5)

105 2BP'=BE.TB ()

[21]
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QUESTION 11
11.1 Complete the following statement:
A line parallel to one side of a triangle divides .. (1)
112 InAKLM, K =90 and D is a point on KL so that KD:DL = 2:1 and DE // LM
with E on KM.
M
E
K D L
1121 IfDL=xand EM =y, express LM’ in terms of x and y. (4)
2 213 2
1122 Show that DM~ + LE =5 LM=. )
[9]
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QUESTION 9

In the diagram, AABC and AACD are drawn. F and G are points on sides AB and AC
respectively such that AF = 3x, FB = 2x, AG = 12y and GC = 8y. H, E and K are points
on side AD such that GH || CK and GE || CD.

9.1 Prove that:

9.1.1 FG || BC (2)
AH AE
9.1.2 N 3)
9.2 If it is further given that AH = 15 and ED = 12, calculate the length of EK. (5)
[10]
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QUESTION 10

In the diagram, W is a point on the circle with centre O. V is a point on OW,
Chord MN is drawn such that MV = VN. The tangent at W meets OM produced at T and
ON produced at S.

10.1 Give a reason why OV L MN. (1)

10.2 Prove that:

1021  MN|TS @)
10.2.2 TMNS is a cyclic quadrilateral (€Y}
10.2.3 OS . MN=20N. WS 35
[12]
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QUESTION 10

10.1 In the diagram below, AABC and ADEF are drawn with A=D;:B=EandC=F.

3:

Prove the theorem that states that if two triangles are similar, then the sides are

: . . DE EF/~DF
proportional. 1.e. = = :
AB BC AC (5)
: UNG4 Downloaded from eduresourceza.com
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10.2 In the diagram below. AB is the diameter of a circle with centre O. BD and BC are chords.
BD=DE.BCEisaline. B, =B, =y.

Prove that:

102.1 D, =90° (5)
1022  ABOD |||ABDE (3)
10.2.3 DE’ = BEOD (4)

[17]
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QUESTION 10

10.1 In the diagram below, AKLM and AGHI are drawn such that K= G , L.=H and M=

Prove the theorem which states that if two triangles are equiangular, then the

corresponding sides are in proportion, i.e. prove that % KM

Gl -

K
o

G

(V]

® A
H I
o A
L M
UNG, Downloaded from eduresourceza.com
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10.2 In the diagram below, APQR is an cquilateral triangle inscribed in a circle. V is a
point on the circle. QP produced meets RV produced at T. PR and QV intersect at W.
T
P
V
R
Q
Prove, giving reasons, that:
1021 W, =TRQ 3)
10.2.2 ATQR[[AQRW (3)
PT_PV
10.2.3 QW WR ©)
17]
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QUESTION 10
10.1 In the diagram below. AABC and ADEF are drawn withA=D, B=E and C=F.

Prove the theorem that states that equiangular triangles are similar and therefore

AB AC

ik R it (7

DE DF

A
D
E F
B L
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10.2 In the diagram. DE 1s a tangent to the circle at E and DFG 1s a secant intersecting the

circle at F and G. DE = EF =FG. H 1s a point on EG such that FH || DE.

10.2.1 Determine. giving reasons. 3 angles each equal to DEF. (4)

10.2.2 Prove that:

a) ADEF ||| ADGE 3)
b) D =72°. (5)

10.2.3 If it 1s further given that DF = k units and FG = 2 units. prove that k> +2k=4. (3)

. s ; GH . g
10.2.4 Determine. giving reasons. the ratio of GE n terms of k. (2)
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QUESTION 10
10.1 APQR and A FGH are given. P=F.Q=GandR =H.
P
F
®
e
s .
G H
v
Q R
; ; PQ PR ‘
Prove the theorem which states that if APQR ||| A FGH, then G = =t (6)
wOUNG, Downloaded from eduresourceza.com
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10.2 P, A, Q, RandS lie on the circle with centre O. SB touches the circle at S and
RW = WP. AS and RP are straight lines.

Prove that:

10.2.1 SB||RP )

10.22 AAPS||ARWS @

10.2.3 RS? = WS.AS ®
(12

1024 AS= RWS +WS "

23]
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QUESTION 10
In A ABC 1n the diagram. D 1s a pomt on AB suchthat AD:DB=5:4.
P and E are points on AC such that DE || BC and DP || BE.
BC 1s NOT a diameter of the circle.
Given: BDE = 120°. EC = 12 units and BC = 27units.
A
s/ \
C
10.1 Determine. with reasons:
10.1.1 The length of AE (3)
10.1.2 areaof A AEB
area of AECB (2)
10.2 Hence. determine the length of DP if AADP |l AABE (6)
(11]
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10.1 In the diagram below, AABC and ADEF are g

andC = F Proof the theorem that states that AB - Al
DE DF
D
A
B &
B
~ ¢ UNG. Downloaded from eduresourceza.com
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10.2 In the diagram, AB is the diameter of the circle with centre O. AB is
produced to K such that SK is a tangent to the circle at C. SO L AB. CA
and SO intersect at T,

K

Prove that:

10.2.1 ACKBJ| AAKC

@)
1022 KCT=T, (4)
10.2.3 ACOT ||| AAKC «3.)
10.2.4 BK.AK:OT:—'C_‘A{ (4)
[20]
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QUESTION 10

10,1  In AABC below, D and E are points on AB and AC respectively such that

DE | | BC. Prove the theorem which states that A = —"}E (6)
DB EC
A
D > E
B > C
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10.2  Inthe diagram below, P is the midpoint of AC in AABC. R is a point on AB

such that RS | | BP and % = -53: RC intersects BP in T.

A

S
P
R
B
C

Determine, with reasons, the following ratios:

AS

2, —

10.2.1 = (4)
1022 RT

TG (3)
1023 Area of ARAS )

Area of ARSC
1024 Area of ATPC o

Area of ARSC

[18]
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QUESTION 11

In the diagram below, RQSM is a quadrilateral. N and P are poimnts on MR and RQ
respectively such that MQ || NP. The diagonals intersect at T. P is a point on RQ such that
TP || SQ. TR and NP intersect at V.

11.1 Prove that NT || MS. 4)

11.2 If RN= % NM and RS = 32. determine VT. @

(8]
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QUESTION 11

In the diagram below, the circle with centre O is drawn. OQ is drawn parallel to a tangent to the
circle at D. ER is drawn with S on OQ.
RD is produced to P and PQ is joined.

PE=xunits, PQ=x+9 units, PD-%xunitsand DO = x + 3 units.

[1.1 Calculate the length of RO. (4)
11.2 If OS = 1,4 units and S is the midpoint of ER, determine the length of DE. (2)
113 If the area of APED = 2,7 units?, find the area of APER. (4)

(10]
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MODULE 1: DATA HANDLING
GENERAL DATA HANDLING
QUESTION/VRAAG 1
1.1 |16 v answer/antwoord (1)
1.2 v’ correct values
Semi-IQR = 30-18 ﬁ'orre,fr{*e 11:arr;'c.fe$
2 v substitution into
=5.75 .
correct formula /
vervanging in
korrekte formule
v' answer/antwoord
3)
1.3
v' Min and/en
}_| ‘ I—{ Max/Maks
v Q1 & Qs
v Q
10 18.5 25 30 40
3)
1.4 | The distribution is skewed to the left/Die verspreiding is skeef | v' answer/antwoord
na links. (1)
8]
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QUESTION/VRAAG 2
12 13 13 14 | 14 16 | 17 18 | 18 | 18 | 19 | 20
21 | 21 | 22 | 22 | 23 | 24 | 25 | 27 | 29 | 30 | 36
2.1.1 §:4?2 v 472
23 23
¥ =20.52 seconds / sekonde v’ answer
(2)
212 Q=16 v Qi
Q:=24 v Q3
IQR/IKO=Q3 — Q,
=24-16=38 v’ answer
G)
22 20.52+594=2646 v’ 26.46
o >26.46
- 4 girls/dogters v answer
(2)
23
v' whiskers ending at 12 & 36
| S— ® |V Q,=16& Qs =24 (box)
v Q,=20
12 14 16 18 20 22 24 26 28 30 36 (3)
2.4.1 Girls / Meisies v’ answer (1)
242 Five-number summary of boys: (15: 21 :23,5:26: 38)
None of the boys / Nie een van die seuns nie v’ answer
5 girls completed in less than 15 seconds which was the v’ reason/rede
minimum fime taken by the boys.
5 meisies voltooi in minder as 15 sekondes, wat die
minimumtyd is wat die seuns geneem het. (2)
[13]
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QUESTION/VRAAG 1
SUGGESTED ANSWER/ DESCRIPTORS/
VOORGESTELDE ANTWOORD BESKRYWERS
1.1 | 60<x<80 v answer/antwoord
1)
1.2
v" All correct
INTERVAL OF NUMBER OF values/Alle korrekte
TEST MARKS/ LEARNERS/ xXf i .
INTERVAL VAN AANTAL
TOETSPUNTE LEERDERS
0<x<20 4 40
20<x<40 5 150
40<x<60 9 450
60 < x< 80 13 910
80 <x <100 10 900
Totals/Totale 41 S 2450 v’ 2450
B Z_Xf 2450 ANSWER ONLY: FULL MARKS/ v Xx=159.76
X= A 59.76 | SLEGS ANTWOORD: VOLPUNTE 3)
1.3
v'v" ALL correct
INTERVAL OF | NUMBER OF CUMULATIVE values in the table/
TEST MARKS/ LEARNERS/ FREQUENCY/ ALLE korrekte
INTERVAL VAN AANTAL KUMULATIEWE- waardes in die tabel
TOETSPUNTE LEERDERS FREKWENSIE
0<x<20 4 4
20<x<40 5 9
40 < x <60 9 18
60 < x<80 13 31
80 < x < 100 10 41 (2)
Max of 1/2 for 3 correct values in the table/
Maksimum van 1/2 vir 3 korrekte waardes in die tabel
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1.4
OGIVE/OGIEF
45 :
40 =
,II
35 ——
& ~
&30 il
o~
=} -
25 ~
w I’
220 ——
S ——
S15 —
3 =
10
=
Js—— =
— i
0 ..—""' I
0 20 40 60 80 100
TEST MARKS/TOETSPUNTE (in %)
v" using the cumulative frequency/gebruik die kumulatiewefrekwensie
v" smooth curve/gladde kurwe
v using upper limits/gebruik boonste limiete
(3)
1.5 IQR=Q,-Q1l v'L
QR =Qs = QU CCEPTAANVAAR: ,,U%
=08-331 ¢ 32 OR/OF 34 lower quartile/laer kwartiel v IOR
=35 e 67 OR/OF 69 upper quartile/boonste kwartiel ' (3)
[12]
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QUESTION / VR4A4G 1

Number of oranges in the bag

Aantal lemoene in sak

Median mass of oranges in the same bag (to
the nearest gram) / Mediaangewig van die
lemoene in dieselfde sak (tot die naaste

18 | 16 | 20 | 15 14 13 14 10

110 | 105 | 72 | 142 | 123 | 174 | 136 | 192

| | gram)
SCATTER PLOT / SPREIDINGSDIAGRAM
. 250
-
S
= 200
S
&, ™
= 150 N
- 2
P *
$ 100 N
E N
: S
> 50
:
= 0 5 10 15 20 25
Number of oranges in a bag / Aantal lemoene in sak
1.1 a=307.20 v a=307.20
b=-1170 vb=-1170
$=307.20-117x Y y=307.20-117x
3)
1.2 r=-0093 vr=-—093
(1)
1.3 See scatter plot above/sien spreidingsdiagram hierbo v (10:190.2)
(10:190.2) v (20:73.2)
(20:73.2) (2)
1.4 Negative strong association v answer / antwoord
Negatiewe sterk assosiasie (1)
1.5 y=307.20-117(12) v substitution / vervang
—1668 v answer / antwoord
(2)
%]
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QUESTION 1
39 | 42 | 48 54 62 68 78 78 82 91 93
1.4 ¥=66.82 or 66.82 thousands A ¥'calculation CA v answer (2)
1.2 c=18.3 AA v Vanswer (2)
If formula 1s used CA will apply.
13 (; —r T o) = (48.52 ; 85.12) CAvY substitution
.. 6 countries CAY' answer (2)
1.4
* — ®
35 40 45 50 55 60 65 70 75 80 85 90 95
Av'min & max values
AV quartile 1 value
Av'median value & form
AV quartile 3 value
(4)
1.5 | The data is skewed to the left/'negatively skewed CAv answer (1)
1.6.1 | The sum of the data provided for the years must Avanswer (1)
merease.
1.6.2 | IQR will remain the same or change. Av answer (both same or change) | (1)
[13]
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QUESTION/VRAAG i

1.1 | Minimum and maximum values/ Fiiliies Bt

Minimum en maksimum waardes 5
falbei waardes

1)
1.2 | 0.75%21=1575 v
method/metode
vanswer (2)
1.3 | Yes.lJa syes.Ja

The difference between the median and lower quartile is much
smaller than the difference between the median and upper

quartile, / o v reason/
Die verskil tussen die mediaan en onderst kwartiel is baie

kleiner as die verkil tussen die mediaan en die boonste rede
~ 3)
kwartiel.
1.4 The interval to consider: / Die interval: (26,3 :64,7) v boundaries
10 leamers fie outside 1 standard deviation. / grense
10 leerders 1€ buite een standard afwyking . 210 3)

1.5 | The mean will increase by 5./ Die gemiddeld sal 5 meer wees, | ,
The standard deviation will remain the same./
die standaard afwyking sal dieselfde bly. v (2)

[11]
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QUESTION 1
1.1
EXAM MARK
55 7 50
S e e ]
44/,}‘
45 /.
s . . EEEeEE z
g 35 s 2
- /
% 30 4
“ I
2 25 23/ :
£ 20 i /" !
: S
15 1 ._______T_____:___.____.. BRI | il S
10 G l :
5 3 ‘/ JBES7 on “RBABSURSEUSRERE
0 | I
0 / La]
0 10 20 30 40 50 60 70 80 90 100 110
mark (%)
141, (50 v answer (H K
1i1.2
Interval Frequency Cumulative
frequency
20=x <30 3 3
30=x<40 3 6 v first 4 values
40<x<50 9 15
50=x<60 8 23 v
60 <x <70 12 35 Rt 4 walies
70=x<80 9 44
B0<x <90 4 48
90 <x <100 2 50 QK
113 | Median = 62 + 1 v'25 on graphs
v answer
OR
v'v Answer only (2R
114 [60<x < 70 v answer (HK
L15 | 50 —35 = 15 learners v’ 35 on graph
v answer
OR
v'v' Answer only (2)R
121 | IQR=20-11 v 20-11
=9 v answer
OR
v'v' Answer only 2K
122 | 2000 v 2000
¢ the median score of 20 in 2000 is greater in value than the median score | v regson
of 17 in 2010.
e the upper half (50%)of the students in 2000 scored in the same score
range as the upper one-fourth (25%) of the students in 2010.
By considering the upper quarter. upper half. and upper three-quarters instead of
just the lowest and highest scores, we would conclude that the students as a whole
did much better in 2000 than i 2010. 2P
[12]
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Question 1
1.1 Interval Frequency Cummulative frequency v frequency
60<x<70 5 5 v' v accumulative
70< x <80 11 16 frequency
80 < x <90 22 38 (3)
90<x <100 13 51
100<x<110 7 58
110<x<120 3 61
1.2 v angle point
OGIVE v'use of
o~ cumulative
frequency
|
60 l l v upper limits
1 I
i A ! v’ free hand curve
z 50 v
g i (4)
& w40 3 f! i
v = |
el — | ] /
t = ' /
ELp " |
g 1 1 .i
£ 1
S 20 — . /
—- ——F
/ 1
10 — ;
L/
| |
0 1 |
40 50 60 70 80 90 100 110 120 130
Daily sales (in Rand)
13 61—51=10 vV answer
(2)
1.4 Medium = 87 (between 85 and 88) v vanswer (2)
[11]
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QUESTION/VRAAG 1
1.1 k+70 =80 v k+70=80
k=10 (1)
1.2 80 - 7= p OR/OF 63+10=p v 73
s~ p=13 Lp=T13 (1)
1.3 < P3x2 +105%16 + 135%28 + 165%17 + 195%x10 + 225%7 ¥ midpoints/
¥ 80 middelwaardes
11940 v =80
80 Answer only: Full Marks
¥ =149,25 & Y answerfantwoord
(3)
141 | X + 6=186,89 v'method/merode
o= 137,64 Answer anly: Full Marks v answet/antwoord
(2)
142 | g=% -0,
g=149,25-37 64
g=11161 v answer/antwoord
(N
1.5 value of / waarde van m = 3 seconds / sekondes
average imeelapsed of day 2 will be 3 seconds less/ Y'm=3
gemiddelde tydsverloop van dag 2 is 3 sekondes min der Y s = 146,25
Xgayrag s =146,25 ’
2)
{10]
QUESTION/VRAAG 2
2.1 y=A+Bx v 2542
y=2542 +132x v132
vy=2542+132x
(3)
2.2 y=25.42+132(36) v correct substitution korrekte
y=7294 vervanging
) v’ answer/antwoord
(2)
2.3 r=10,81 v r=0381
Strong positive/Sterk positiewe v’ Strong/Sterk
v Positive/Positiewe
(3)
8]
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REGRESSION MODELLING
QUESTION/VRAAG 2
2.1
80
70 “
v'v plotting points/
60 * /:* afsteek van punte
a 50 =
% 40 *
£ 30 v’ regression line/
“ 20 regressielyn (2.3)
10
0
0 10 20 30 40 50
Class/Klas A
(2)
22 |a=2922 (29.21542....) v’ calculating value
b=10.89 of aand b
S v=2922+0.89%x bereken waardes van
aenb
v equation for the
line/vergelvking vir
die lyn (2)
2.3 | On graph/Op grafiek (1)
UNG, Downloaded from eduresourceza.com
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24 |r=0,66

OR/OF v' v answer/antwoord

_ |Z-»)?
Sy = «JT v Sy Sx
_ ﬁ1290,9 _ 11,36
10

v answer/antvoord

_ sy _ 1136,

b= er then/dan 0,89 = r 245 - r = 0,66 (2)
2.5 | Mean/Gemiddelde. ¥ = % = 55,90 (Answer only: Full marks) v v answer/antwoord

(Slegs antwoord: Volpunte)

Standard deviation/Srandaardafivyking. ¢ = 11,36 v/ answer/antiwoord (4)
2.6 [559-11.36and 559+ 11.36 v'interval/interval

[44.54: 67.26]

6 scores/rellings v answer/anhvoord (2)

[13]
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QUESTION/VRAAG 1

Time for 100 m sprint
(in seconds)

Tl vir 100 nenariiony {in 101 102 | 165 | 109 | 11 [1LL| 232 | 115 12 12 (32,2 125
sekondes)

Distance of best long jump|
(in metres)

Afstand van beste sprong
in verspring (in meter)

SCATTER PLOT / SPREIDIAGRAM
9 | | : | [
o ==== ===
g 85 | i
= !
— I i
g[' — 8 _’ I l !
S 1 _5?5-\ : -
= 575 — |
5& -~ *
£ !- e
=1 |] 6 5 | e
= : h I
9 — i ——
J 6 1 1 1 1 1 1 S N
10 10.5 11 1L 12 12.5
Time for 100m sprint (in seconds)
1.1 |a=14.343... =1434 v'v value of a
b=-0642... =—0.64 v value of b
(€)
1.2 | y=1434-0.64(11.7) v’ substitution correctly
= 6,85 v’ answer
byt v'v answer @
v =6.83 (calculator / sakrekenaar) ' @)
1.3 | The gradient increases / Die gradient neem toe v’ increases/neem toe
The point (12.3 : 7.6) lies some distance above the current data. | v reasoning in words/
/Die punt (12,3 ; 7,6) lé bokant die huidige data. redenasie in woorde
@)
[7]
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2.1.1 | 100 ¥ answer | antwoord (1)
2.1.2 | Median ' Mediaan = =62 ¥ ¥ answer | anmwoord
(Accept  Aanmvaar
61 /' 62) (2)
213 v Qu=37/38
v(y=T27T73
1 . v Q_i = 61/62&
' ! mun & max | min & maks
. , . - - . - ) ) L (10 & 100)
0 20 3 D 5 60 70° 8 80 100 110
(3)
2.1.4 | Skewed to the left ' Skeef na links v left | links
(1)
2.2 b=20 v b=20
d-a_a
da=d
a-a
sub 5 =8
a=ie v a=16
d=32 7 da3?
5+16+19+ 0 +c+32+35=T=x22
c=27 v e=27 (4)
[11)
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QUESTION 2

YEAR 2002| 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

Agriculture (x) | 42 | 34 3l 2,7 29 3.0 29 3.0 2.6 2.5 2.6

Mining (y) 192] 194 | 192 | 185 | 175 | 170 | 168 | 152 | 142 | 128 | 124

21 |a=565 and b= 365 Av¥ a-value
AV b - value (3)
y= 5,65 +3,65x CAY equation
2.2 | y=5,65+3,65
- 5.65 +3.65(l.2) AvY Wlmﬂm Of 1,2 2)
v
=10.03% CAY answer
2.3 | strong positive comrelation of the data CAY strong positive
r=0,7 Av value of correlation coefficient | (2)
7]
QUESTION/VRAAG 2
2.1 | A very strong, positive relationship./ statement/bewering
'n baie sterk positiewe verwaniskap .
The points are close to one another./
Die punte 1€ baie na aan mekaar v explanation /
verduideliking
2)
2.2 r=0,93 v Answer/antwoord
(e))
23 | a=2283 va
bh = 0,66 /b
y=2283+,66x
v equation/
ver gelyking (3)
2.4 | p=22830,66(60) 4
= 62,43 substitution/vervanging
The candidate would have scored 62% T —
(2)
2.5 (82;61) Janswer /antwoord
(1)
[91

Downloaded from eduresourceza.com @
148




TEL:

0118524744

QUESTION 2

REHEGE Yy

SOUAEKSEMY

GRADE 12
MATHEMATICS
REVISION

2.1
SCATTER PLOT — RESTING HEART RATE (8PM) AND TIME.
SPREI- GRAFIEK —RUSTENDE HARTKLOP (BPM) EN TYD

= 7]

g o ——

§' . v 4 values

g ™ ¢ L2 .

§ P 3 ‘ v 4 values

g & : s v 4 values

2 4

S

: (3)K

g 20

g 10

] 50 100 150 200 250 350 450 500 550 x )
TIME / TYD (min)

22 |r=-0,98 v'v answer -1 rouding 2)R
23 |a=17971 v value of a

b =-0,07 v value of b

¥y =79,71—0,07x v equation (3)R
24 | 65=79,71-0,07x v subst CA from 2.3

—14,71 = —-0,07x v 210,14 min

210,14 .. min.=x 207.14

v 3,5 hours
~ 3,56 hours per week 3.45hor 3h27 min 3)R
[11]
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REVISION
QUESTION 2
2.1.1 | By using a calculator : a = 76.60 (76.59564211) v a
b=10.1(0.09544928654) v b
=~ equation of line of least squares 1s y = 76,60+ 0,10x v equation
3)
2.1.2 | y=76,60+0,10(57) v substitution
~ 82 v answer (2)
2.1.3 | r=0.1408374211 vvir =014
r =0.14 (1)
2.1.4 | rvalue is low which means that the data is spread around the | v'invalid
regression line. Therefore prediction using the regression line
will be invalid. (1)
Ll || 22 v 22
6y
222 1320 — 60 v 1320
22 22
v 60
(2)
[10]
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QUESTION/VRAAG 2
2.1 (68 :19) v (68 ;19)
()
22 P=a+bx v a=17235
a=735and/en b = 0,98 :; bzﬂggi!
L _ equatio
< JR Ty dan M 0 vergelyking
3)
2.3 ¥ =17,35+0,98(83) v" substitute 83 into
= 88,69% eq. / vervang 83 in
vel.
v 88,69 (2)
OR/OF
7 =88.35% (calculator / sakrekenaar) Vv 8835%
2)
2.4 =096 v r=0.96
' - Very strong positive correlation / Baie Sterk positiewe
korrelasie v'Very strong /
Baie sterk
(2)
2.5 [f the data points were to be plotted on a scatter plot diagram,
the new plotted points will be shifted downwards with the v'New data points and
same constant value. Hence the line of best fit will also shift | line of best fit shifted
downwards with the new plotted points, but the slope of the downwards/Ninwe
line will remain unchanged. Therefore it has NO influence on | datapunie en paslyn
the gradient/ word afwaarts geskuif
As die datapunte op ‘n spreidiagram geplot moet word, sal die
niewe datapunte afwaarts geskuif word met dieselfde konstante | v'No influence on
waarde. Vervolgens sal die paslyn ook saant met die nuwe gradient/Geen invioed
datapunte afwaarts skuif, maar die helling van die lya sal op helling
onveranderd bly. Dus sal dit GEEN invloed op die helling hé
nie. (2)
[10]

EINSTEINS

Downloaded from eduresourceza.com

o




TEL:
0118524744

AS

PREBRSOE™ ©

SOUAEKSEMY
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REVISION

MODULE 2: ANALYTICAL GEOMETRY

GENERAL ANALYTICAL GEOMETRY

QUESTION/VRAAG 3
3.1 |y=9 v answer/antwoord (1)
3.2 | AB = 11 units/eenhede v' answer/antwoord
OR/OF
AB = \/(x; — x1)2+(y2 — 1)
AB =./(11-0)%2 + (9 — 9)?
AB = 11 units/eenhede (1)
3.3 [ D(13:9) v’ answer/antwoord ()
3.4 | Area of AABC =% AB.CD (Opperviakte van . . .) v’ length of CD /
=15(11x8) lengte van CD
= 44 square units/vierkante eenhede v'Substitute into
correct formula /
Vervanging in
korrelkte formule
v answer/annvoord (3)
3.5 |, [x2txr | yatun v'substitution into
M= ; L.
2 2 midpoint formula/
_ 13, E] vervanging in
2’ 2 middelpunt formule
=[6.5:5] v answer/antwoord (2)

®UNGC,
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3.6 Y20
Mac = —
. 9-1
~0-13
8
Myc = — 33 v Mac
v’ correct gradient
of perpendicular
—y, =m(x— x :
Y yl_ 13 ( 1) bisector/korrekte
y—5= ?(x — 6,5) gradient van
y=2x_52 middelloodhn
8 16 v’ Substitution into
correct formula/
Vervanging in
korrelte formule
v answer/antwoord (4)
3.7 13 (11) — 89 v'substitution into
y 3 16 correct equation /
p=143_ 89 vervanging in
5, 16 korrekte vergelvking
Y=g v answer/antwoord
No, it does not pass through B/Nee, dit gaan nie deur B nie. (Justification/
regverdiging) (2)
3.8 — Y2—W1
Xp— X3
9-1
181—13 v MBC
_—= —4
—2
tanf = —4 v'tan 0
8 = 104,04°
ABC = 104.04° v’ answer/antwoord (3)
39 |ly—y, =mx— x;) v’ substitution/vervanging
8
—9= —-——(x—-13
y 3¢ )
8 v answer/antwoord
y=-——x+8+9
13
8 + 17
= — —X
Y 13 (2)
[19]
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QUESTION/VRAAG 3
8 » X
C(8:-4)
B(-6:-5)
311 v, -,
Mee = — -
X, — X
31
__2 v’ substitution of (8 : —4)
3-8 1)
3 & [3;35 |
2 v’ gradient
y=mx+tec vy, =m(x—x,)
3
V=——"X+T¢
3 3
—4= 5 (8)+c OROF (y—-(4)= B (x—8) v’ substitution of m and
3 (8:—4)
c=8 y+d=—"x+12
' 2
p = _i\, +8 y= _ix +8 v’ equation of AC
2 (4)
OR/OF
yQUNGé Downloaded from eduresourceza.com
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v’ substitution of (8 : —4)

( 1
mo =22 % _ &[3:3—]
: W X =3 2)
3 v gradient
3
e y=y=mx—x) v’ substitution of m and
- 1 - - ]' ] 3 - k
35:——(3)+c {1—35J:—E(1—:} [3:3%]
=38 OR/OF ’*1\]— >
= =2 gl B ¥ 9 v equation of AC
3 3 (4)
y=——x+8 y=——x+8
2 2
3.1.2 AC:3x+2y=16 and BG: 7x—10y=8
15x+ 10y =80 v' method /metode:
7x—10y=8 solving simultaneously /
22x =288 los gelyktvdig op
x=4 v’ x coordinate (x> 0)
3(4)+2v=16
y=2 v' y coordinate
G4:2) (3)
OR/OF
BG: 7x-10y=8 ..y :ix—i
‘ “T100 10 _
7 3 3 v method: equating
Lx-2-_2y48 [CAfrom3.1.1 el vals celik
10 10 2 [ ] metode. stel vgls gelvk
i1 44
™ i
5 5 v’ x coordinate (x > 0)
x=4
3(4)+2y éﬁ v’ v coordinate
G4 :2) (3)
3.2 AT N Yo +2 1 v’ equation ito x
> and 5 :35 v’ equation ito y
SAQ2:5) (2)
OR/OF by translation/deur translasie: o
i o v’ equation ito x
Xy =3—(A4-3)=2 i 7
. equation ito y
va=31+4(31-2)=5
~AQ2:5) 2)

yOUNG,
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3.3 The coordinates of the midpt of AB / Die koordinaat van
midpt van AB is:
2+(=6) 5+(=5)) _ v subst A & B into midpt
[ R =2 29 formula
st s J ‘/ F) o P —
But the y-coordinate of E is 0 FIRECS.
- E(-2 ; 0) is the midpoint of AB v E = midpt
- EF | BG  [midpoint theoren/middelpuntst OR/OF | v Reason
line divides 2 sides of A in prop/lyn (4)
verdeel 2 sye van A in dies verh]
OR/OF
The coordinates of the midpt of AB / Die koordinaat van
midpt van AB is:
(2+(—6) 5+(-9)) v subst A & B into midpt
; =(=2 ; 0)
2 5 formula
/ > 500
AE=4/(-2-2)"+(0-5)" =+/41 v' lengths of AE & EB
EB = y/(-2—(=6))? + (0—(-5))? =41
- In AABG: AE =EB and AF =FG v' AE = EB or E = midpt
- EF || BG [midpoint theorem/middelpuntst] v" Reason
()
OR/OF
Equation of AB:
5-(-5) |
¥ =)= x —{=8)
¥ =(=5) [ A=y Galel)
10 15 5 5
y+S5=—x+— = .
8 2 4 2 v’ equation of AB
x-intercept of AB:
.
O=—x+4— nx=-2
4 2
- E(=2:0) v’ coordinates of E
1 BG: 7x—10v=8
J: = 0 7 7 8
Mygp = —= = 125'1(_5
3-(=2) 10 - v’ gradient of EF
y. - S W=
T2 1 10 v’ gradient EF = gradient BG
.. EF | BG
(4)
QUNG, Downloaded from eduresourceza.com
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3.4 . ) 1
Midpoint of AC = [5 : E] vV [5 :]
p+(0) o g ot 1
2 2 2
- D(16: 6) v x value v y value
(4)
OR/OF v" method finding x
by translation/dmv translasie: v method finding y
D(16 : 6) v x value v y value
(4)
OR/OF
—5-(-4) 1 5-(=5) _5
Mpe=———~=-" and m, = s 7
BC™ _6-8 14 ABT o _(—6) 4
AD: 1"—5:i(1‘—2) — 1':ix+ﬁ
’ 14 14 7
5 5
CD: y+4="(x-8) = y=—x-14
: 4 Ty
5 4 1 34 v'v' equating
p— .Y — i P .1“ + RS
4 o 11?5 7 v x value
=6 vy value
' (4)
[17]
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QUESTION/VRAAG 3
3.1 -4-4 v’ substitution/vervanging
Mpe =
-3-1
=9 vimg, =2
(2)
) =7
alll b i y=2x+c¢
sub(— 3:—4) b(l 4)
/ SUD\ 1<
-4=2(-3)+c OR/OF ? . — : :
v 3 Y) ) = /
& 4=2()+c substitution/vervanging (—3: —4)/(1.4)
y=2x+2 ne=2 v'equation/vergelyking
.
y=Dwa 9 (2)
y=etka OR/OF
OR/OF
Y=y, =m(x—x,) v substi'tutionvven’anging (-3: 4)/(1.4)
v equation/vergelyking
y+4=2x-(=3) or/oF 2
y=2x+2
y=n=mx-x)
y—4= 2(x-1)
y=2x+2
3.3.1 1 . 1
Mpe === vimg. = mi
1 k—(-4)
T3 3C 3) v’ correct substitution/korrekte vervanging
1 k+4
25
-5=2k+8 v'simplification/vereenvoudiging
2k =-13
k= 1B _6i v’k value'k-waarde
2 2 (4)
3.3.2 | By translation/Deur translasie v" method/metode
S
(x ,'y) —)[x+ 5:y- ZTJ
(1:4)—>]6 =
: s
3 v’ x value/x-waarde
D ( 6 ij] v' ¥ value/y-waarde
3)
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REVISION
OR/OF OR/OF
5]
1' —_— — —
’ 2 2
=2
21 .
p=Pg—— (i) v" method/metode
: )
y—4 1
x—1 2
2y—-8=-x+1
21
2[23 ——]—8 =-x+1
2
4x-21-8=-x+1
I v'x value/x-waarde
21
r=2l6)— ==
y=26)-2
3
= 2 v'y value/y-waarde
3
333 | mg =2
tan DHX = 2 Y Mep =2
DHX = tan(2)
DHX = 63.49° v DHX
B = 63.49° |vertically opposite angles/vertikaalteenoorgestelde hoeke
[ ] v f=063.49° (3)
334 | y=2x+c
13
-—= 2(2)+c v’ substitution/
’-l vervanging
.. S [ = 13 )
, e
= )
21 )
. .. -
F=c3 HD:J{6—5,25]-+[0-%J
0= 2x W2 _H5 v y=0
o s
g R GHD =180°-63.49° [£*sin straight line/2* mnreguithm] ||/ GE = 6.25
=116.51°
GH =6.25 OR/OF 1 o ;
1 Areaof Opp‘” van GHD =3 (GH IHD}SIII GHD v Illethod / ?"erode
Area/ Oppvl = :GH.}'D 1 (g 25 35 . v ¥,
2 =—(6.25) sin116,51 g oo .
1 2 L v substitution/'vervanging
= = % 0.25%1.5 = 4,69 square units/vierkanteeenhede v answer/antwoord
= (7)
= 4,69 square units/vierkanteeenhede
(21]
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QUESTION / FRAAG 3
3.1
< Q(11:2) »X
A
B
A J
3.1.1 l:3+x oo ‘/1:3+x
2 2
2=3+x -4 ‘/_2:4+y
x=-1 y=- 2
B(-1:-8) v B(-1:-8) (3)
3.1.2 _0-4 v'substitution into gradient
Mep = 3 formula / vervang in
4 gradient formule
=—— 4
3 vomg, = —3 (2)
3.13 4 v'substitute m /vervang m
y—-2=—(x-1)) v'substitute / vervang
-4 Q(11:2)
—4 50 y=—x+cC
) = _:x‘.l._ -
Yy 3 3 34
2=—(11+c
OR/OF 3
50
C = —
3
_-4,..,30
"3 @)
yQUNG, Downloaded from eduresourceza.com
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3.14
CD=J(y2—yl)2+(x2_xl)2 OR/ OF
= Jl0-4y +(6-3) R(5:10) midpoint / middelpunt
=25 RQ=(2-10 +(1-5) VCD=5OR/OF
CD=5 RQ=10 R(5:10)

D is the midpoint of PR / D is die middelpunt van PR
C 1s the midpoint of PQ (line from midpoint of 1 side || to 2nd side)/

v’ statement / bewering
C is die middelpunt van PQ (lyn van middelpunt van 1 sy || aan 2de

sy)
RQ=2CD=10 (midpoint theorem/ middelpuntstelling) vRQ=10
PK=RQ
’ 2 2 v'correct substitution into
y — = 7 — =
i o e \/(y+ -)2 s 1)2 4 distance formula /
()’*’2)2 +(4‘1)2 =10° y2+4y+4+9=100 korrekte vervanging in
(}"*’2)2 =91 or / of y3 +4y-87=0 die aﬁ'mndsformule
y+2= £401 9% \/42 -4(1)-87) v'simplification /
y=1491-2 *- 2(1) vereenvoudiging
y=-1154 v=—4i«/364
or/ of ) 2
v y=—
y#754 y=—1154 or / of y=7,54 y 1154

(6)
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3.2 ;
Wi(a:y)
o
. & R(1:-5)
Q(_S s 5} U
321 | mpg =tan@ v M, =tan @
tang =1
8 = 45° v @=45°
P, =35° vertical opp £ s/ regoorst Le “h=3%
QR || to the x-axis / aan die x-as
T1 =35°+45° ext Zof A [ buite £ v A
A vT= 80°
T, =80° e
A , va=T=80°
a =T =80° corr £s ST||QR /
ooreenkomstige / e ST||OR
OR/OF
OR /OF
v =tan @
Mpy = tan @ T =
tand =1 v 8 =45°
6 =45° AA ’
QR || to the x-axis / aan die x-as v'§=Q=45
A A
S, =Q=45° corr £ 's ST||QR /
ooreenkomstige / ‘e ST||OR
A A
P, =35° vertical opp £s / regoorst ZLe v Pp =35°
=35°4+45° A
i " ext Zof A | buite £ v A Vgp="Ty =8P
a =80°
)

vy OUNG,
}%Sfems
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GRADE 12
MATHEMATICS
REVISION

[ 3]

U,+(-8) _
x at/by U: 2 -

S U, =10units / eenhede
QU =18 units / eenhede

1

xatbyW=xat/byU=10

y at/by W:

1 47
S AreaAQWU = ?(1 8)(7)

=141 square units / eenhede kwadraat

v U_=10units / eenhede
v QU= 18units / eenhede

vU=10

wu=3
3

v correct substitution n
area formula / korrekte
vervanging in oppv.
formule

v 141square units /

eenhede bwadraat

(6)

[24]

yPUNG,

EINSTEINS
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SOUAEKSEMY

GRADE 12
MATHEMATICS
REVISION

L(3; 6)
K(—1;4) <
M
N(4;1)
2 2 X
8] P v
311 _ 6-4
WKL =5 (-1) AV substitution in the
5 . answer only: full marks correct formula
—J— 01‘ —
4 E CAV answer (2)
3.1.2 . +: ) AR E,
midpoint of R : [ b : o R ik J
[ -: - : g -: 1] Av substitution in the
D - correct formula
R {1 i] answer only: full marks CAY x CAV Yy
"5 ’
2 2. (3)
48 . - 7 C— 7
2 co-ordinates of M: o CAv 2 21
2 2 2 2
x—1l=T7 &sx=28
— =~ | answer only: full marks CAvY 5
P 2 = =
S M(8:3) 4)
32 The equation of NM
1 CAvY gradient
myse =~ [NM||KL] S
y=-n=m(@x-x)
y-1= % (x—4) CAV correct subst. of
y & . mandN(4:1)
y=Sx-2+loy=-x-1 CAY equation 3

vy OUNG,
}%Sfems

Downloaded from eduresourceza.com
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0118524744

REVISION

3.3
33.1 1

0 = T.X‘ . l A/ Y = O

x=2 answer only: full marks CAY x

= B (210} 2)
332 - = CAV tanO=m

N = answer only: full marks

= CAY answer y

0 =26.57° (2)
3323 0-4 4

mgp =———=—— CAY mg,

ETaD 3 L
tan’l (__4] =180°=5313°=12687° CAVY inclination of
53.13 26, ®p
KPN = 126.87°-26.57° &2+ metind
=100.3° < o
CAY answer (4)
[20]
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GRADE 12
MATHEMATICS
REVISION

167

EINSTEINS

B(©:9)
8 - .
3.1 " _9-12 Vsubst of A and
2 049 Bivervang A en B
_-t Janswer /antwoord
6 @
3.2 | Extend AB and construct inclination £'sff and 8.
Verleng AB en konstrueer £'eff and 6
g vz 3
tan f = ——
£ 6
£ =170,54° v B =170,54°
e 2
€943 2
tar16’=é Jtan6'=-3-
2 2
F=0aL /8=5631°
A0C =031 W v Method/metode
= 65,77° i
v ABC = 65,77°
(5)
33 -3+9 -9+9 "
M ; : 5 ) v x-value/waarde
ME:0) Jy-value/waarde (2)
3.4 12-0 12-0
=53 i
y=0==1(x-3) v Correct
p=—x+3 substitution/
korrekte vervanging
yQUNGé Downloaded from eduresourceza.com
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011 8524744 REVISION
v
equation/vergelyking
3.5 =
. n—_0 n—0
m = = -—l \/ - S
&g My " I
| Son=—-m+3 g
(m—9)* +(n-9)* = (5J5)2
Subst:  (m~9)? +(-m+3-9)" = (55)°
(m-9)* + (-m—6)* = (5J/5)? v Substitution in dist
m* —18m + 814 m* +12m+36=125 ﬁ}rmulaf'
2m* ~6m—8=0 Vervang i
B, A0 afstandsformule
(m—=4)(m+1)=0
WSS P v'standard form /
ne=—(-1)+3=4 standaard vorm
S K(-1:4) v factors/fakiore
v'm-values/waardes
vonly m=-1
v K(-1;4)
(8)
|20}
yQUN(;; Downloaded from eduresourceza.com @
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0118524744 ‘ " REVISION
QUESTION 3
’ D(3:p)
0 X
A,
M
C(% —2)
B(-2:21)
3.1 |AC=BD
f— —_ . v subst into correct formula
V50 = J(3_(_2)) +(p-(-9d)° vp2+8p-9
50=25+p*+8p+16
p?+8p—9=0 v factors
(p+9)(p-1)=0 v correct p value
p*—9;p=1 4)C
3.2 M (_3;2_1_‘4_) v’ subst into correct formula
2’ 2 b e R o
1. 2
M (—: = —) 2 2
2" 2 OR
v v Answer only 3)R
3.3 _ 1 —~{—2) v’ subst into correct formula
ch == ﬁ ‘/_3
s OR
Mpc = — v'v Answer only
Mpe = —3 (K
34 |y=-3x+c
—4=-3(-2)+c
-10=c¢c
vm=—3 CA from3.3
y=—3x—10 ve=—10 ()R
[11]

vy OUNG,
}%Sfems
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TEL: MATHEMATICS
0118524744 REVISION
QUESTION 3
3.1 AB:y+3x-2=0 v y=-3x+2
Ly==-3x+2 vik=2
Sk
(2)
32 | AC=J1-6) +(-1-4) Y substitution
= ﬁ answer
=52 2)
33 -1-2
m; = 11 0' =-3
. /m'w =3
SO W 1
®T6-8 3 Vs =2
rnﬁxmﬂcz—jxéz—l ‘/mABXHIBCZ_].
5 3
. ABC =90° @)
34 tan B=my~=1 v tmB=myc=1
B =45° v B
1
tang =mpe = 3
¢=1843° v ¢
6 =45°-1843° [ext Zof A] \/n}_ethod
=26,57° v answer (5
OR

yOUNG,
Y STEwS
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MATHEMATICS
0118524744 REVISION
AC = \J(1-6)% + (-1-4)?
=50
_5y7 v AC=52
AB = \f'((}—l)1 +(2+ 1)1
=10 v AB =410
sinfd = ——
AC v sixlt?:ﬁ
ical AC
_ 410
= . Mo
5v2 v sinf == =
B v’? 542
"
0=26.57 v' answer
OR (5)
smf _smnB o smé smnB
AB fE AB AC
_ V10s51n90°
smf = ————— v =
5 AC=52
5 v AB=410
= _
= ) A10s1in90°
- 0=2657 visinf=———F——
> B =265 sin 5\5
v’ answer (5)
yQUN64 Downloaded from eduresourceza.com
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011 8524744 REVISION
35 | BDC=90° altitude
. BCisthe diameter (line subtends 90° £) v BC 1s diameter
3
midpoint of BC :(0:6:-:4]
T v (3:3
=(3;3) 6:3)
(x-3) +(y-3)2 =r?
subst B(0:2)
(0-3) + 2-3)* =+? v Substitution of (0 : 2)
sri=10
(x-3)+(»-3)%=10 v’ equation
OR “4)
BDC =90° altitude
: . . 2 v BC is diz -
. BCisthe diameter (line subtends 90° £) AR
2
midpoint of BC :[0+6:'+4)
22 v (3:3)
=13 3)
(x- 3)2 +(y- 3)2 £y2
subst B(0:2)
v' Substitution of (0 : 2
(0-3P +2-3)%=r? :
~1r =10 _
( )7 ; v’ equation
x=3)+(y-3)"=10
(4)
3.6 1+6 2+1 7 3
=|— v — v —
- [ g = 2 ) $. 3
[ 7.3 ) =1
E M V=1
7 _x%90 3 2+y
2" 3 20 2
4)
x=T7 v=1
D(@:1
[20]
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B8 dsour
B ke

4y R(1;6)
QUESTION/FRAAG 3
S
P(-5; 1
0 -
& D x
Q(7:-2)
3.] X =5 e re=h
(1)
32 -2~ 6 ¥ Method/Metode
My =
71
.
6
- 4 ¥ Answer/Antwoord
3 (2)
33 PS L QR 7
S iMpg X Mgy = —1 My % My = =1 [PS L QR]
ve "?lss = Z

Through the point / Deur die puni {-5;1)

y-l = %—(.H-S]

3
‘/mPS:Z

v'Subst./Vervang (-5;1)

EINSTEINS

5
R g e o |
4
4" 4 4
34 =
i 1-(~2)
A
-12
S
4 .-}
. -1 v 1an PDO =
tan PDO = — 4
4
- PDO=~14,04°+180° = 165,96° v'165,96°
(3)
yQUNG, Downloaded from eduresourceza.com
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Tew DHEISAISEEO T BRLIOUREACONYy manmmanes
0118524744 REVISION
5 i
1aalr1a'=:i ftanaf=-—4-
3 3
v a=—53,13°+180° = 126,87°
~.165,96° u va =126,87°
165,96° = 126,87° + POR N 4
*. PQR =39.09° 165,96° = 126,87° + POR
v'39.09°
(4)
36 area&?RS_Bﬁ__i*'l_ s areaAPRS |
aeaAPQS QS 16 4 area APQS 4
[same height ; same base/dieselfide hoogte; dieselfde basis]
~ RS =aand/en QS = da
Lengthof QR / Lengte van QR :
op = J(] ~7) +(6-(-2))’ v'Method/ Metode
don = N100 =10 units/ eenhede Vd, =10
a+da=10
s5a =10
La=2
Lengthof QS/ Lengte van QS =4(2) = Sunits/ eenhede v QS=38
{(3)
OR/OF
QRZ =(l- ?)2 +(6"-(—2)): ' Method/Metode
YOR =
QR =10 Ehe
1 .
arca APQS 9 PQ.QS:5inQ
area APQR % PQ.QR sinQ
16x QS PSR
T ‘1‘5' areaAPQR 5
595
5 10
5Q = £(10)
= Bunits / eenhede ¥ Answer/Antwoord -
[E9]
yQUNG/ Downloaded from eduresourceza.com ,@
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CIRCLE ANALYTICAL GEOMETRY

QUESTION/VRAAG 4
41 |[x*—2x+y*+4y=a v'v'completing the
x—1)24+(y+2)Y2 =a+1+4 square/volrooiing van vierkant
( ) q 0 ,
(x—1D2+(@+2)2=a+5 v'equating ~/gelvk stel aan 1
La+5=r? Vit =25
a+5=25
a=20 (4)
42 | M(1:-2) v answer in coordinate form/
antwoord in kodrdinaat vorm (1)
43 |x2—2x+ y*+4y =20 A(xY) v' substituting into correct
()2 —-2(4)+y?+4y =20 formula/vervanging in korrekte
(4) y*+ 4y ging
16 — 8+ y2 + 4y =20 JSormule
y2 +4y—12=0 v'standard
v+ 6)y—2)=0 form/standaardvorm
Y= -6 Orfofy =2 v fEile‘Sfffa.f\'Tore
y =2 v'correct answer/korrekte
A(42) y>0 antwoord (4)
44 2+2 4 v e o
Mya = ———= = Ma=
MAT 41 3 ’
Migngent = _Z L 3
y— yi=mx—x) Mhan == 3
Ly—2=—2(@x-4 v'substituting into correct
* formula/vervanging in korrekte
3 ! SHIS
y=——x+3+2 Jormule
4 v answer/annwoord
LY = —;x +5 4)
QUNG{ Downloaded from eduresourceza.com
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0118524744

REVISION
45 [M(1;-2) . T(-1:-2)
MT = \/ (—1—1)% + (-2 + 2)2 v’ substitution/vervanging
-9 v'simplification/vereenvoudiging
2 <+/20 v answer/antwoord
OR/OF

x2—2x+ y*+4y=20 T(-1:-2)

LHS =(—1)2 — 2(—1) + (—2)? + 4(-2)

LHS=1+2+4-8

LHS =-1

LHS # RHS

-1 <20

.. T lies inside the circle/T /é binne die sirkel (3)

46 | (x=1)"+(r+27=20 v/ substitution into correct

(x—1+3 +(+2-1"=20 formula/vervanging in korrekte

x+2P+@+1)*=20 Sformule
v' v simplification and answer
(x+2)and (y+1)/
vereenvoudiging en antwoord
(x+2en(y+1) 3

[19]
y/ UNGé Downloaded from eduresourceza.com
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QUESTION/VRAAG 4
Pou
//'/-
+ X
1K (0:-3)
walil Mo = ) v’ substitution P & K into
—-4-0 gradient formula
. v gradient of PK
PK 1 SR [radius | tangent/raaklyn] v'PK L SR OR 1 L tangent
Y Mg X Mg ==1
M = v’ answer
(4)
412
y=—x+c
2

5:%(—4)+c OR/OF (_v—s):%(x—(—él))

1

c=7 (}-‘—5)z—.¥+2
2

};:lx+? _1?:lx+7
2 2

v’ substitution of m and P

v equation

2)

®UNGC,

?E'NgTElNg 177
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011 8524744 REVISION
413 —4 )
M[ +0 : ]
2 2 v x value of M
X value o
..?M(—Z =) ) ) vy value of M
P =i =) +0n =)
rr=(2+4*+01-5)°
. rz :20 V/ .;.2 :20
S (x+2) + (=" =20 or (v20)° v equation
4)
OR/OF
(—4+0  5+(=3)) 1(-2:
pf 20 PHEH) oy - 0
2 2
(x+ 2)2 +(_~,~—1)2 -t
, . r? =20
(4+2)*+(5-D*=r
S =10 v’ equation
s+ 2%+ (r=1)? =20 or (20)? -
OR/OF Vv M(=2:1)
Foffiags 5+(-3)" B
M 4f} 0.2%63) . mosy
PK =+/(—4—0)% +(5—(=3))* =+/80 ;
— F- =20
O i B8 17
2 v’ equation
S @42+ (1% =20 or (4/20)° @
QUNG/ Downloaded from eduresourceza.com
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011 8524744 REVISION
414 tan @ = myp, =2 Y tanf =-2
s 8 =180°—-63.43"
= 116.57° v size of 6
PKR =116,57°— 90° [ext Zof AMOK] F e
=26,57° (3)
OR/OF

In ARPK:

PK = /(0 (-4)) +(-3-5)* =80

30

PR =4/(4-0) +(5-7)% =20

v lengths of PK. PR & RK

RK =10
cos PRR — PK* +KR* - PR* _ (V80) + (1_0)3 ~(20)* | v correct values into
2PKKR 2(~+/80)(10) cos rule
245
5
PKR = 26.,57° v’ answer
(3)
OR/OF
sin PKR = @ cos PKR = @ v’ lengths of sides
10 OR/OF 10 v ratio
PKR = 26.57° PKR = 26.57° v answer
3)
OR/OF
) 70 v lengths of sides
ranPKR = \:_ v’ ratio
V80 v’ answer
PKR = 26,57° (3)
yQUNG, Downloaded from eduresourceza.com
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0118524744 REVISION
4.1.5 RS || tangent at K(0: —3)
28 ”'IPS £ F”fa.ng = : v g]_‘adieut
1 - ,
20 = s v’ equation
(2)
OR/OF
1-5 5
Moy = =2
BT eqa
Mipe X, =-1 [radius L tangent/raakiyn]
1 -
Mang = v gradient
y= lx—s v equation
: @
42 FE(3 % 7) v -3 (A)
v 7 (CA from 4.1.2)
OR/OF v' correct inequality
-3<t<7 (3)
v -3 (A)
v’ 7 (CA from 4.1.2)
v' correct inequality
3)
43 1 v camdi
RS: y=—x+7 .. S(-14:0) coordinates of S
: 2
SP = /(14— (—4))? + (0—5)? =100+ 25 = /125 ¥ length of SP
Area ASMK = ! .MK . SP v’ correct base & height
2 into Area rule
| A o
=W 20)(v125) v’ correct substitution
Y . v answer
= 25 square units
! (35)

BUNG,
}iQNSTEINS
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yOUNG,

OR/OF

Let 5 = inclination of SM/ inklinasie van SM

RS: ;-:%HT - S(=14: 0)

-

SM = 4/(-14—(=2))* +(0-1)% =145

1-0 1

tanf=—— — =— . B=4]76°
=B E94 13

~ SMK =116,57°—4,76°  [ext Z of A]
=111.81°

Area ASMK = %(SM)(NH{).S'LHSIQIK

= %{v 145)(+/20).sin111.81°

= 249985 =25 square units

OR/OF

ZE'NgTElNg 181

L2 1)
; B -
S(_14 :N
K(0 : -3)

v’ coordinates of S

v length of SM

v size oflgrootte v SMK

v’ correct substitution into
area rule
v answer

Downloaded from eduresourceza.com
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o M
/145
Y
V20
S(-14 : 0)
K(0:-3)
1
RS: ‘1'::x+7 o S(-14:0)
i = 5 e
SK = /(=14 -0)" + (0+3) =+/205
T | | PRI | e
- /145)* +(4/20)” —(+/205)° 242
soushing - HA0) 1G20) ~(A0) v
2(v/145)(v20) 29
SMK =111.80°

Area ASMK = %(SM)(NH{).siusMK

= %(x*145)(x#20).sinlll.81°

= 249985 = 25 square units

GRADE 12
MATHEMATICS
REVISION

v’ coordinates of S

v length of SK

v’ size of /grootte v SMK

v’ correct substitution into
area rule
v’ answer

&)

OR/OF

Produce KSto T
RS: y= lx‘+ 7 .S(-14:0)

5 v

i

SK =/(~14-0)% + [@%3R =205

SM = V"'(—14—(—2})3 +(0-1D* =+145

Mgy = —ﬁ = TS0 =167.91°

1 &
11181\’1 = E = MSO =4.76°
MSK =180° - 167.91° + 4,76° =16,85°

Area ASMK = %(Sl\-l)(SK).siulvléK

1 ——
= E(JMS)W'EGS ).sin16.85°

= 24,9985 = 25 square units

v’ coordinates of S

v length of SK & SM

v size of /grootte v MSK

v’ correct substitution into
area rule
v’ answer

()

yOUNG,

ZE'NgTE'Ng 182

Downloaded from eduresourceza.com




TeL DRESRESS ™ Bk ukeseRy
011 8524744
QUESTION/VRAAG 4
4.1.1 | centremiddelpunt E(3:1)
3P s (v 1P =2 o
(=3 ]1 +(v-1) . ' v substitution/vervanging E(3: 1)
(5-3) +(-5-1) =" v’ substitution/vervanging P(5: —5)
40:'.?. ‘/40=?‘:
(x=3) +(y-1)=40
X1 —6x+9+y —2y+1=40
2 e 2 5 _ A
x"—6x+y"—2y=30 v'standard form/standaardvorm
(4)
412 _1-(-5)
Msad 3_5 v correct substitution korrekte
6 vervanging
== = |
- VoM, =-3
m,, =— [1‘adius 1 tan]
1
vom,, =—
y= lx+ c ad 3
3
1
—5=—(5)+c
3
-20 v substitution/vervanging (5: -5)
c =
3
1 20 . _
y=—x—— V' equation/vergelyking
3 3
(5)
421 o X +X; Vi+»
centremiddelpunt = 5 v method/metode
_3+51-5
)
- v x value/x-waarde
centre/middelpunt: (4 -2) vy value/y-waarde
3)
422 (x— 4)3 +(y+ 3)1 = v'substitution of centre/vervanging van
3 4)3 ( ))3 5 middelpunt
o ) iy v substitution/vervanging (3:1)
10=r"
r =410 v =410
_ G)
4.3 r =440 v r=4/40
EC=1(0-3)] +(3-1)°
=210 v'distance/afstand EC
C 1s on the circumference/C is op die omtrek Y motivation/motivering 3)
[18]

yPUNG,
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011 8524744 ‘ % REVISION

QUESTION / VR4AG 4
< >
v
= TUS=180°-10L31°=7869°  adjsupp Zs / v TUS=7869°
aangrensende suppl Ze

mpy = tan 78.69° = 5 VMg =5

c=6

}):5}-{-6 /y=5x+6

3)
4.2 x—1nt/afsnity =0
A i
—x+—=
5 5
-x+4=0
x=4
. S(4:0) v S(4:0)

(-6+4 2+0 v substitute correctly /

M= 2 ' 2 korrekte vervanging
v s
M(-1:1) Y
OR /OF
yQuNG, Downloaded from eduresourceza.com ,@
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0118524744 REVISION
4
Sx+6= —iJ +— 1 4
3 = ¥ Sx+fh=——x+—
26 26 i A
_I . c—
. 5

AtM: x=-1 vx=-1

y==1

v =

coM(=1:1) .
CANDIDATE MUST SHOW CALCULATIONSTO GET
MARKS IN THIS QUESTION / KANDIDAAT MOET
BEREKENINGS TOON OM PUNTE IN HIERDIE VRAAG (3)

TE VERDIEN

4.3 (x+ l_}: - (}‘ —1)1 =72
(6+1) +(2-1) =+ v substitute / vervang (—6:2)
¥’ =26 vl =26
(x+1)" +(y-1)° =26 ) .
v (x+1F +(y-1¥ =26
OR/OF OR /OF
(x+1) +(y-1) =12
(4+l]3 -+ [l]'—l}3 =’ v substitute / vervang (4:0)
r’ =26
2 1 vrl =26
x+1) +(y-=1) =26 , .
( ) +(y-1) vVix+1) +(y-1) =26
(3)
44 1 p ey
Myp =—7 Myp XMy =—1 VM, = ~3
My =5 radivs L tan / radius L raaklyn Vil =5
My =5 proven / reeds bewys
S Mgy =M =5 Vi =3
r 7
KL | TU (3)
4.5 [ 1)
\'M:‘i'l —1+—j] + (-7
=6,02 v VM = 6.02
radius=+26=5.1
6.02>5.1 v 6.02>5.1
v(—l;?}
2
doesnot lie within the circle. v conclusion
le nie binnedie sirkd nie. gevolgtrekking
(3)
[15]
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R | GRADE 12
Tew DHRAASBEOM BRI OUKEZACNY s
0118524744 REVISION
QUESTION 4
Vo
B
|
~_ 94 ’ X
y=—x+5
41 [P +2v+ )y —4y=27

x +2.1r+1+r1f2 —drv+4=27T+1+4
(x+1f +(y -2 =32

AV completing square
LHS
Av' LHS

s T(E1:2) CA¥ x CAV y
4
OR
2
i AAVY x
-4
y=—a=% AAVY y
2 @
42 mqg xmgp =—1 [tangent 1 radius]
mpg =1 AY mpg =1
y=mx + ¢ A
2=1.(-D+e Av subst of m andT
e =3 Av value ofe
~. Equationof TBisy = x+3 3)
4.3 equating TB and BD:
X+3=—-x+35 Av'equating
2x=2
CAv x=1
x=1
"|.’=1+3 ar _1'=-i+5 CAV _13:4
~B(1:4) CA provided first (3)
quadrant.
: UNG, Downloaded from eduresourceza.com
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TeL: wolswsosomBRigsougeatony e
0118524744 ‘ 7 REVISION
44 | x+DP+(y-2)% =17 CAV subst T in circle
1+12 +@-2)%2 =12 e
- CA v substB
3=r"
i " CAV equation
(x+1)"+(y—-2)" =8
(3)
4.5 Draw a horizontal line TE with E on BD:
Pont D(5:0) and PomtE: 2=-x+5 Av coordinates of D
- E(3:2) CAV coordinates of E
;
Area of trap TEDO = E“E +0D)x L h CAV length of TE
1
=7(4 +5)x2 CAY subst in area of
2 trap
=9 umts
Area of ATBE =% (TB x BE)
1/
= [‘V@][\'Ig) CAv subst in correct
X -'l-tmi " area of A formula
Arcaof OTBD=9+4 ) AV miethod
= 13 unmts” CAVY answer {\',"}
[20]
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QUESTION/VRAAG 4

B34

&

GRADE 12
MATHEMATICS
REVISION

i1 X —6x+9+3* +2p+1=15+9+1 JLHS /LK
1. 2 2 _
32—33) 1+0’+1]' =25 VRHS/RK
Ra((:hu;-)s X" —6x+9+ 32 +2y+1=15+9+1
' ' Downloaded from eduresourceza.com
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V(-3 +(y+1)? =25

GRADE 12

MATHEMATICS

REVISION

Two pair of adjacent sides are equal.

v'Midpoint/ middelpuni
Jradius (5)
4.12 2+1_3 E gy =atie?
4l T3 A o7-3 4
4
Muyp ="7 . )
3 v'm of tangent! m van raaklyn
y=2=- il-(:c -7
3 v Substitution/ vervanging
4 34
pmEs
Jequation fvergelyking (4)
4.1.3 | Equation of BD: y =4 /equation of BD/
_.‘é‘,x+3_34_=4 vergelyking van BD
=4x+34=12
Y VR . J/equating the 2 tangent/
. 11 Stel 2 vergelykings gelyk
2
D( 11 4) v x-value/waarde
2
v'y-value/ waarde
o (4)
42 |ADBM is a kite. Jstatement/bewering

EINSTEINS

189

vreason /rede (2)
4.3
o 55
A= \/ & ”—) oA-1=A) = /Length of MD/lengte van MD
AB =J(71-3 +(2-4)* = 2V/5 /Length of AB/lengte van AB
1
Area ADBM = —x ABx MD
“ 2 G v formula for area of a kite
23 5\/_ and correct substitution /
Y >< g korrekte formule en vervanging
=2—25 squared units.
v answer /antwoord (4)
{19]
yQUNCu Downloaded from eduresourceza.com
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TEL: %@%&H ACADEMY MATHEMATICS
011 8524744 REVISION

QUESTION 4
B
)
¢
41.1] A(-12) v_1 V2A QK
412 (x+(-5) _ s v both subst into mpt
2
x—5=-2 ¥ x=3
X =
y+(-1)
2 =2
v—1=4 vy=5
y=>5
CA from 4.1.1
B(3;5
(3:5) OR
v v Answer onlv (3)C
Bl | g = 2—-(-1) v subst. CAfrom4.1.1
AD ™ —1-(-5)
2 v’ gradient
4 (2K
414 o3 Y tan =3 CAfrom4.13
4 v TeT
PR answer CA DR
3
415 m-radfus —_ 1. i
Myangent ==  Tradius L tangent ¥ CARaadis
4 penalise if not neg but CA
n—— further.
) Fx+e
B (P=r R +
1 3 (—=5)+¢
. v subst (—5;—1)
3
.23
o 34 23
| R e— P | a— _— _E , .

yOUNG,
Y STeRs

Downloaded from eduresourceza.com

190



) D m [B23 . GRADE 12
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0118524744 REVISION
42 | B =45 [ tanchord theorem / raaklynkoord stelling] | v B = 45°
a = 45° + 36,87° [ext £ of A/buitesvanA]
a = 81,87° v o= 81,87° CA from4.14
mge = tan 81,87° v Mg = tan81,87°
v Mge=7
4P
431 x?—6x+9+y*+2y+1=8+9+1 v +9 both sides
(x=32+(y+1)2=18 v' +1 both sides
v (x-3)?
= M(3;-1) v(y+1)?
answer given (4R
432 |M(3;-1) and A (—1;2)
2 v subst
MA = J(s - (1)) +(-1-2)?
MA=vV16+9 P
MA =25 b
MA=5 =
v V18+5
M F Ty SYIRER = 9,28 v'reason for conclusion
MA<”, + 14
=~ circles intersect /sirkels sny (4P
[24]
',QUNG’ Downloaded from eduresourceza.com @v
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TEL: MATHEMATICS
0118524744 REVISION
QUESTION 4
v
4.1 T(6: 0) v (6: 0)
(1)
4.2 radius =3 v'radius = 3
(1)
43
tan 30° = ~— "taﬂ30°=§
¥ substitution
0 =£(—3)+ €
3 Ve=3
c= v@ v’ equation
y= £Jc+ 3 @
3
/ v "
4.4 y:—ix+|‘: radus | tangent gradient
JE 18
v € = =
0= —%(6) +c J§
3 v equation
18
) 3)
7 (
y=-— 3 X +£
R -

UNG,
Y STEwS
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GRADE 12

T Doypirisesom Bidsoucezacam,  Sran=12

0118524744 REVISION
4.5 ¥ equating
Bopa 3.8 TS
3 3T v simplification

9x+54  3x+9 v x-value

33 33 v substitution
12x=45 v y-value
x =£ =_7,i [5)

4 4
’ ﬁ[ ). 5
3.4,

- = 4 :

gﬂ]
147 4

4.6 The distance between centres of circles: OT =6 v OT=6
r+R=1+3 v r+R=1+43
=4 v4
The distance between the two circles = OT —(r + R)
=64
= 2 units i (4)
(18]
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0118524744 REVISION
QUESTION/VRAAG 4
: 3
Q) X,
E
B(2p ; —p)
4.1 _r} +Jf1 =r!
(6) +(3)' ="
r’ =45 i = 45
Xy =45 ¥ answer/antwoord
(2)
421 a(0:4/45) "0
v \[45
y (2)
4.3 3-J45 v Method/ Merode
Mo = ———
6-0
_3-3
6
1-+/5 P L
= —— My = ————
2 2
Through the point / Deur die punt (D: J45 J
1-+/5
S ‘“"5__4\' + 45 v Equation/Vergelyking
(3)
4.4 45 < k < /45 crf'of«B«E(ﬂ <35 v —\J45 and/ en \f45
alternative notation / aliermatiewe notasie ¥ Correct notation/ Korrekte
k € (—JA53Va5 ) or/of k & (-345;3V5) s @
451} (x=2p) +(y+ p)' =20 v (x=2p) +(y+p)
v 20
(2)
yQUNG/ Downloaded from eduresourceza.com ,@
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& ACABEMY

GRADE 12
MATHEMATICS
REVISION

4.5.2 oy =‘J4_S+Jﬁ (dmz‘jg*'@
= 55 or/ of i25 Y dyy =545
OB’ = (2p)’ + (p)’ [Pythagoras]
(5v5) =4p* + p?
125 = 5p° vOB' =(2p)° + (p)*
25=p’
Lp=%5 v p? =25
Butaccording / Maar volgens diagram p > 0
Sp=5
p P,
(3)
46 | x* +4xcosf +)* +8ysind = -3 v Complete the
, s z ) . . square/Vpliooi die vierkant
x"+4xcosd + (2cos @) +y* + 8ysind + (4sind) =
~3 4 (2cos#) + (4sinb)’
v
s =<3 +4c08’ 6 + 165in° @ r* ==3+4cos’ G+16sin’ @
r? = =3 + dcos’ 8 + 16{1-cos’ @) v 16(1-cos’ 6)
P ==34+4c05°0+16 — l6cos” @
=13 -12cos’ @ vl =13-12cos’ @
For / vir 13 — 12cos® & to be a maximum/
om ' maksimwm (e wees :
cos’ # needs to be a minimum /moer i min imum wees
minimum of / van cos’ @ = 0 veos' =0
L =13-12000=13
ar=A13 V=13
OR/OF
r’=—3+4(l-sis1’9)+165in"6‘ v’é(i—sinlf})
¥ =—~3 44 - dsin’ @ + 16sin* @ v
1! ==3+4-4gin* §+16sin’
A el I2ami 2 v ' =14+12sin" @
For / vir I+ 12sin’ & to be a maximum/
om ' ksi ees )
n maksimum te wees 1 7 gind G
maximum of /maksimum van sin® & =1
=14 12 =13
V=413
. l- = .ﬁg (6}
[22]
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I
A
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SOUAEKSEMY

GRADE 12

MATHEMATICS

REVISION

MODULE 3: TRIGONOMETRY

GENERAL TRIGONOMETRY

QUESTION/VRAAGS

5.1.1

sin 28° = sin(90° — 62°)
= c0s62°
= m

v equation/vergelyking
v’ answer/antwoord

J1—m2
62° N
-
m
%
2
5.1.2 | cos362° = cos(2°) v cos 2°
= cos(62° — 60°) v 62° - 60°
= €0S 62° c0s60° + sin 62° sin60° | ¥ expansion/uitbreiding
1 V3 v substitution/vervanging
—,mt 5 a-m? &)
52.1 | tan(360° — x).sin(90° + x)
sin(—x)
_ —tanx.cosx v -tan x
 —sinx v cOs x
_ B xcons /s
B sin x v Iz
-1 cosx
v answer/antwoord (5

yOUNG,

Downloaded from eduresourceza.com
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GRADE 12
MATHEMATICS
REVISION

5.3 | 4sin*6 =3
o 3 v simplification/vereemnoudiging
sin“f = —
* V3
3
-.sinf = +—
2 v value of/waarde van 0
-8 =120° 90° < 6 < 180°
1 1
= cos—@.sin— 6 — tan(368 — 45°)
4 2 v'substitution of/ vervanging van 0
= c0s 30°.sin 60 ° — tan(360° — 45°) V3
= cos 30°.sin 60° + tan 45° v Cos 30° o
V3 V3 v <in c0oo = V3
=" x_"41 Sm 60° =—
_,? 2 v tan 45° =1
-4 (6)
[17]
QUESTION/VRAAG S
5.1 sin(A — 3607).cos(90° + A)
c0s(90° — A).tan(—A
: ( : ) v osin A
_ sinA(—sinA) Vsin A
sINA(—tanA) v sin A
_ sinA v —tan A
[ si inA
SINA Y tan A — Sit
COsA COSA
=CosA v’ answer
(6)
521 P =(34)" - (3)° v’ substitution
f=_5 v’ answer
2
522 -5
tan 5 T3 v’ correct ratio
D

SUNG,
}%NSTE!NS
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GRADE 12
MATHEMATICS
REVISION

s cos2f = 2cos? p-1

16 or_3
34 17
OR/OF
cos2f=1-2sin’* B
5 1
:1—2[— 2
v 34
f 8
=1—2L = ,
34 )
16
- B B
34 17
OR/OF

_9. 2
T34 3
16 8
R () P
34 17

v compound formula

v substitution

v’ simplification

v answer

4

v compound formula

v substitution

v’ simplification

v’ answer

4

v compound formula
v' substitution
v’ simplification

v’ answer

4

SUNG,
'}%ﬁﬂﬂus
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REVISION

T ORISR

0118524744

QUESTION/VRAAG 5
5.1.1
Ay
-33
B
v v'Pythagoras
3 —3J3] =0B
) +(-345f on

OB=6 2
5.1.2 cos{a+30°)

=cosa cos30° —sin ar sin 30

= ( 3 )[ V3 J i [ -3/3 ](1) v v ratios/verhoudings

v’ expansion/uitbreiding

an 2 6 2
V3 v answer/antwoord
2 @
5.2 | sin?(00° — x)tan(360° —x) v cos x
sin(-x) P
2 cos’ x (—tanx)
(—sinx) IR
cos’ x| — e .
- cosx 7 Snx
—sinx cosx
=CosX i

yQUN(;; Downloaded from eduresourceza.com @
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0118524744 REVISION

5.3 | cos(60° +8)-cos(60° - 8)
o
= [c 0s60° cos@ —sin 60° sin 6]— [cos 60° cos@ + sin 60° sin 9] method/metode
= -2sin 60°sm &
=-2.—.sn6 v’ ratios/verhoudings
=_3sin@ v answer antwoord
OR/OF (3)
OR'OF
cos(60° + 6)- cos(60° - 0)
= [c0s60° cos@ —sin 60° sin 9]— [cos60° cos@ +sin 60° sin 9] T AT
1 Voo 3,
= Ecosﬁ —Tsm e —Ecosﬁ —Tsm g v ratios/verhoudings
S [
= —2( £]sm a
2
=—V3sng v’ answer/antwoord
(3)
54.1 LHS = .1 —simn 24
smAd—cosd 3 5
_1-2sm AcosA4 v 2sin Acos 4
.SH}A—COS:! . vsin? A+cos’ 4
_sm” A+cos” A—2smn Acos 4
sin A —cosA v factors/faktore
_(sin4—cosA)(sin A—cos4)
a sin:A—cos A v’ answer/antwoord
=smA—cosA
4)
. sin A —cos A
RHS=sinA-cosAxW—COSA /sinA—cosA
smA-—cosA : S .
v i 3 3 v'identities/identiteite
_sm- A-2smAcosA+cos” 4
sin 4 —cos A4 v simplification/
_1-2 sin A.cos A vereenvoudiging
sin A —cos A v answer/ antwoord
4)
542 | smA—cosdA=0 v smA—-cosA=0
sin A =cos A4
tand =1 v’ answer/ antwoord
A=45° (2)
(19]
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GRADE 12

MATHEMATICS
011 8524744 REVISION
QUESTION / FRAAG 5

"'-3. d 3> 3 2
A x° = (1.|'l+k'}£ —(1)°  (Pythagoras)

=k’

x=k =k

tan16°=1 / tan16° =~

' an — E
(2)

512 | cos32°

=cos2(16°) TR ET)

=2cos’ 16°-1 G 11

Vi+k®
OR /OF

cos32®
=co0s2(16%)

=co0s’16°— sin’16°

-

(a7 4w

-

OR/OF

cos32®
=cos2(16%)

=1-2sin’16°

2
i)
N1+E

v correct substitution /

korrekte vervanging

OR/OF

v cos2(16%)

v cos?16°= sin’ 16°

v correct substitution /

korrekte vervanging

OR/OF

v c0s2(16°)

v 1—-2sin? 16°

v’ correct substitution /

—(cos? x—sin? x)

2 a2
COS X —5In X

=1

= =-1

korrekte vervanging (3)
52 c0s(90°+x) sin(x—180°) — cos’ (180°-x)
cos(—2x)
_ (—sinx)(-sinx) — cos’ x v —sinx
cos2x v—sinx
in2 2 v—cos® x
sin” x— cos” x —coslx
- R T OR/OF a v cos2x
cos X —sin" x coslx

v—(cos’ x — sin’ x) OR/ OF

—cos2x
v —1

(6)

vy ®UNG,
Y STeRs
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GRADE 12
MATHEMATICS
REVISION

33 c0s575% c0s45° — cos15° cos45°
=¢0s75%¢0s45° —sin75°.5in45° Y o083 .condS*-sin T amtS
=cos(75°+45°) v cos(75°+45°)
=cosl120°
=—c0s60° v —cos60°
. Haai
= 3
OR/OF
OR /OF
c0575°¢c0s45° — cos15°.cos45° Aosiat i i e
=sin15°.c0s45°—cos15°.5sin45° P R SR
=sin(15°—45°) v sin(15°—45°)
=sin(-30°) _
= —sin30° v=5ma0
1
=i 1
2 i
“)
54.1 3cos’ @
tana[sin.’.0+ c?s ]
siné
né | . 3cos’ @ i
=Y 2 sinfcoso + c.os v 2sinfcos@ and / en g
cosé siné cosé
=2sin? @+3cos8 vempliication
. vereenvoudiging
=2(1-cos’ 8)+3cos6 v'1-cos’ 8
=—2cos’ 6+3cos6+2
(3)
542 | —2co0s’@+3c0s0+2=0
2cos” @-3cosf-2=0 v factors / faktore
(2cos@+1)cosf—-2)=0 (2cos@+1)cosd-2)
) i R cnit
STy . both equations beide
2 vergelykings
no solution / geenoplossing cost = 1 or/of cosf=2
ref /verwy £ = 60° 2 : X
9=+120°+k360°: keZ OR/OF 0=120°+k360°:kez |~ 1° *ciution/ geen oplossing
SRR 2 : d R ’ v @=%120°+k360° keZ
6=120°+k360".keZ
0=240°P+k360°. ke Z
4

+yBUNG,
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55 2
cos(a+b) = ——— ref / /verw/=45°
a+b=180"-45°
&+ 0=138" (1) v a+h=135°
1 ) /
cos(a—2b) — ref 2/ verwZ=60°
a —-b =060 i i (:) v a _2b = §0°
3b=75° (1)-(2)
b=y v b=25°
a=l]0° v g _1 1013
4
[26]
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0118524744 REVISION
QUESTION S
511 =3 Av answer
tanfd = —— = — \/g
1 1 )
5122 (1)2+ (_\/g)z Pyth
r’=4
DD Avr=2
sin(—@) = —sind AV reduction
_[=a8Y ... 3
- 2 iy T CAY answer
' ' 3)
5.1.3 | sin(@— 60°)
=5infcos60° — cosPsin 60° Av expansion
=(_£ lJ_(l ﬁ) CAY both special ratios
5 K2} \2) 2
NN E) o 3 CAv value of cos &
= e NS N
4 4 4 2 CA VY answer
(C))
5.2 tan(180° — 8) sin(90° + @)
cos 300°sin( @ — 360°)
—tan @ .cosé Av —tan@ Av cos@
~ Cos60°.sin@ Av cos60° AV sin@
sin@
o .cos@ Avidentity
= sin@
_ - CAV answer
(6)
5 L
5.3.1 LES — cos._x; 1
sin2x
3
i X0 Av 1 - 2sin®x
Zsinxcosx Av 2sinxcosx
_ sinx
"~ cosx Av simplification
=—tanx
= RHS 3)
532 | x=90°; 180%:; 2708 Av 907
Av 180°
AV 270° 3)
53.3 .
—tan2x = —
! Av tan2x = —l
tan2x = _I g = 1
2x =165.96°+ k.180° Av 165.06°
x=8298°+k90° : keZ CAv 82.98°
AvkeZ (4)
[24]
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GRADE 12
MATHEMATICS
REVISION

y
P(5:4) t
M(6:a)
(]
0 e
5.1.1 2 2
cosf =— cosfd = —
Vs Js
y =(5)! - 2% =1
y= 1 N4 y= 1
a
tanf = —
6
a_1 se221
6 2 6 2
a=3
va=3 (3)
512 -
tan POX = 2 v tan(90°+ 8) = %
b b
tan(90° + 8) = — ,/LL:E
tan@ b
R
tanéd b
b 1
131‘19:—;:: o/tanﬁ:._ézl_
pusd ;
B Sanswer/antwoord
(4)
52.1
sin163°  sin(90° + &).tan” (6 ~ 360°) —
cos73° cos(180°-§6) oS
_sin(90°+73°) cosé.tan’ 4 V/sin(90° +8) = cosd
cos73° —cosfd Y 1an’ 6
= CO573 | jan? 0 v —cosf
cos73°
yQUNGé Downloaded from eduresourceza.com
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011 852 4744 %@W&H AERBEMY Mlg:wsl:ggcs

. ‘e -,
cos” § PNk
_cos’@+sm’ d cos” 8
- s cos’ B+sin’ @
1 cos’ 6
" cos’ @ vanswer/antwoord
)
522 sin” Acosf
tan26(sin* A —cos’ B)
_ sin? Bcos@ - v sin 26
i 20 (sin? 8—cos® B) cos26
c0s20
__sin’ Jcosd
e 20 (~cos26)
cos260
B sin” @cosd
—28in fcosd
-8 V 2sin fcosé
2 v -cos26
v Simplification/
vereenvoudiging
Sanswer /antwoord (5)
53, | cos(x—60°) =3cosx.
v o 1 1 =
COSEEos 603 FARGEn =Jcvex v expansion/uitbreiding
-;-.-cosx-i- -—'2—sinx =3cosx
N 5 v special angles/
—ginx= 'Ec{:-sx bekende hoeke
Jisinx=5c08x / simplification/
sintx _5 vereenvoudig
=—= smx 5
o
cost Wi@ cosx /3
tanx = ﬁ P %
x =T7089° + k.180% % € Z 3
v x=T7089°+k.180%k e Z
(6)
., [25]
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SOUAEKSEMY

GRADE 12
MATHEMATICS
REVISION

51 If sin40° cos22° + cos40° sin22°® = k, then without the use of a calculator. determine the
value of the following mn terms of k.
5.1.1 | sin40°, cos22° + cos40°, sin22° =k
sin(40° + 22°) v sin(40° + 22%)
sin62° =k v answer A (2)K
512 vy=k:r=1
y R
v x=41-— k*
1 i
'k
2 C
Ji-% 3
tan(118%)
= tan(180° — 62°)
= —tan62° v —tan62°A
k
s
vi- v answer CA (4)R
513 sinl4. cosl4®
2sinl4°cos14°
a 2
= Elsfnzac' "’i-’ﬂ'"zse
1 v %(‘0562° (do not have
) o =
i cosb2 to show give 2 marks for
vi-— LZ answer)
—3 —2 - l
v answer CA (3)C

vy BUNG,
Y STeRs
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0118524744 REVISION

5.2
1 — cos26@
 sin26 X tan®
1-— (1 — ZSIIHZE’) v 1 — 25‘{1126
LHS = . v )
. siné 2sinBcosd
2sinfcosf x c050 y sinf
cos@
2sin%@ sin?8
LHS = — 5 Y im0
25in@ x =5
LHS =1
LHS = RHS
(4)C
3.3 1 /sin(180° + 4) .cos(90° + A) — tan45
; - v —sin4
= y—sind.—-sind -1
v —sin4
[ g v —1
=/sinAd.sinA—-1
=,/—(1—sin? 4)
=/ —cos*A v —cos*A
~cos2A=0 vcos’A=0or sin=1
orcosA=0
A=90°+180°n;ne Z v answer
OR
A=90°4+360n orAdA=1270°4 360°n (6)C
[19]
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R GRADE 12
B o hexsehy  mimmmarcs

REVISION
QUESTION §
5.1 sin{ A —1807).tan(180°— A).cosA v —tan A
cos(9P + A) 7 - i
_ sim(—(180°—A)).(—tan A).cosA v —sinA
~Bmk v identity
~ —sinA.(—tan A).cosA o gty
—sinA
= - S .COSA
COSA
5
=—8sinA )
52.1 +
o = v sketch
1-4°
v
c0s28° =+1-a> v answer
Yy
OR (2)
cos’ 28" +sin’28° =1
i : v identite
cos 28 +a” =1 IRy
cos 28 =1-qa°
P § v answer
c0s28" =1—-a’ answer
(2)
5.2.2
cos64° v double angle
=cos(2x32°%) v answer 2)
=2co0s>32° -1
=2b" -1
OR

VQUN(L Downloaded from eduresourceza.com @
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SOUKEZALAM THEMATY

REVISION

cos64’

= cos(2x32°)
=1-2sin"32
1—z(ﬁf
1-2+2b°

h* 1

OR

]
[

cos(2x32°
2 e = oL
=cos 32" —sin” 32

=b* - (w’rl-—bf):

v'double angle

v answer 2)

v'double angle

=b* -1+ b?

=2b>-1 v answer (2)
5.2 sm 4°

=sm(32° —28°) v compound £

=sm 32°.cos 28" —cos 32°_sm 28°
— _ a5 =5
:[Jl—b" I\fl—a‘ ]-b_a

= aﬂl—b: il—az i—ab

v expansion

v J1-p?

v Afl-a*
(4)
5.3 1 _ 1 _2tanx
l-smx l4+smx cosx v1LCD
LHS: 1_ = 1_ = Hsm_ :r—(l—s_m X) v numerator
l-smx l+smx (1-smx)l+smx)
v,ﬂsin.r
_1+51'n,\'—1+51'n_1' o
1-simn’x
2sinx
2
cos” x
jsinr _
2tanx " sm X
RHS: = COGX v =
Cos X COos X COS X
_2sinx (3Sill-‘i
o cos® x
-.LHS=RHS (5)

vy OUNG,
}%Sfems
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0118524744 REVISION
OR
1 B 1 _2manx
l-smx l+smx cosx v1CD
LHS - 1_ _ 1_ _+ sm x—(1- slin X) v numerator
l-smx 1l4+smx (I-smx)(1+smx) ) ) ]
v simplification
_l+smx—-1+smx .
1-sin’x vz s
Ccos”~ X
_2smx S
cos” x TG tan x
CcOs X
2sin x
= 5
COS X.COS X (%)
_2tanx
cos X
. LHS= RHS
[18]
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REVISION
QUESTION/FRAAG 5
5.1.1 sin(180°—70°).tan 60° v sin70°
cos 180°. tan(180° + 70°).sin 20° :'005180“
o
 sin70°.tan 60° Wi
{"'1) tan 70°.s1n 20° i 70°
» Sin
L. sin ?GO.JE cos 70°
B o e :
x v 0 o
{_]}‘:‘.’.'.'El{)_lc(,s 70° sin207 = ¢cos70°
os70° -
=3 (7)
(502 | 1-2sin’ 22,5° v 1-2sin” 22,5°
cos 2(22,5°) v .
cos45° cos 2(22,5%)
= v cos45°
-
2 I
e V=
T J2
%)
3.2.1 | sin” x=0 andwhere/en waartan x is undefined / ongedefinieerd
Ssin =0 . v v =0°
Sox=0%r/0f x=180° or/ of x=90° v y=180°
v x=900°
(3)
522 LHS/ LK
v
©0s 2x.fan x . s
zind ¥ cosZx = co‘s X—sin” x
1 sInx
2 . 3 sinx ‘/lanx =
cos’ x —sin” x| =—=
B [ ) (cus Jr) Lo
sin® x
1 o sinx i
=(cos‘ xX=gin .x) =
cosx /\ sin’ x
_cos” x—sin’ x / cos’ x — sin® x
Sinycosx SINXCOS X
cos® x __sin’x )
SiNXCOsX  sinxcosx cos’x  sin’x
sitrcosxy  sinxcosy
_cosx sinx res i
T sinx  cosx v—=o L 2
- sinx  cosx
= —tan x= RHS / RK (5)
Sinx

y@uu& Downloaded from eduresourceza.com @
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0118524744 REVISION
OR/OF
LHS/ LK
cos 2x.tan x
sin” x y
1 < i3 sinx 2 « 3
(cos” x - sin T){ s cos 2x = cos” x—sin® x
_ Cos X :
SN &4 sinx
sin” x vitan x =
COS X
sin’ x » Cos x.sinx
_COSX.SIMY  apsy sin” x
sin’ x sin” x sin” x
¥y LOSX
sin’ x
_Cosx siny ,C0sx  sinx
SMX  COsx sinx  cosx
COS X ;
= ——=fanx= RHS/ RK (3)
TRIGONOMETRIC IDENTITIES
QUESTION/VRAAG 6
_ _cos2x v/ expansion in numerator/
LHS = —/—— o
1+ sin 2x , uitbreiding van teller
_ Cos x-S x v expansion in denominator/
1+2 sin x cos x uitbreiding van noemer
_ cos?x— sin?x
sin?x+2 sin x cos x+cos?x v'sin2x+ cos2x
__ (cosx+sin x)(cos x—sin x)
(sinx+cos x)(sin x+cosx) v factorisation/faktorisering
COsS xX—SsInx
sin x+cos x
[4]
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T Doypirisesom Bidsoucezacam,  Sran=12

0118524744 REVISION
53.1 LHS =sin(A + B) —sin(A — B)
=sin A.cos B+ cos A.sin B — (sin A. cos B —cos A. sin B) v ‘301111301111(1
= sin A.cos B + cos A.sin B —sin A. cos B + cos A. sin B formula
=2cos AsinB ¥’ compound
B RHS o formula
~ 2
532 sin 77° — sin 43° =sin(60° + 17°) — sin(60° —17°) v 60°+ 17°
= 2cos 60°.sin 17° v 60° - 17°
v simpli
=2><l><sinl?° 1 phfy
2 v
=sinl7° 2
(4)
OR/OF
sin 77° —sin 43° = sin(60° +17°) — sin(60° — 17°) v 60°+ 17°
=(sin60°cos17°+ cos60°sin17°) — Y 60° - 1_?0
, , v’ expansion
(sin60°cos17° —cos60°sin17°)
3 1. 3 1 1
:\!—cosl?°+—sml?°—\hc031?°+—31111?° v -
2 2 2 2
=sinl7° 4)
[19]
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QUESTION/FRAAG 6
6.1 | sin2x=sin(90° —(x—30°))+ 360k v method merode

2x=90°—x+30°+360k B —

2x=120° —x+ 360k

x+2x=120°+360k

3x=120° + 360k

x=40°+120°k.k ez vx=40°+120°k.ke:z

OR/OF

2x =180° - (120° - x) v 2x=180° - (120° - x)

2x=180°-120° +x

2x—x=60°

x=60°+360°k v x=60"+360°k

()

ALTERNATIVE/ALTERNATIEF:

cos(90° —2x) = cos(.r - 30")+ 360.k
00° —2x =x—30°+ 360k
—3x=-120"+360k

x=40°-120k.k ez
OR/ OF
90° — 2x = 360° — (x - 30°)

—x=300°+360%
x =-300°+360°k
x=60°+360°k

ALTERNATIVE/ALTERNATIEF:

v method/metode
v 00° —2x=x-30"+360.k
vx=40°-120"k.kez

v 90° — 2x = 360° — (x - 30°)

v x=60°+360°k

(5)
6.2.1 | Period =360° v' answer/antwoord
(1)
6.2.2 | -150° <x<30° v values/waardes
v mequalities/ongelykhede
(2)
yQUNG, Downloaded from eduresourceza.com @
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REVISION

v X mntercepts x-afsnitte
v turning points/draaipunte
v shape vorm (3)

6.24 | _180°<x<-90° -60°<x<0" 00°<x<120° v —180° < x < -90°

v —60° < x<0°

v 90° <x<120° (3)
[14]
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REVISION

I

SN

ORISHEREO™

0118524744

TRIGONOMETRIC GRAPHS

QUESTION/VRAAG 8

8.1 |2 v answer / (1)
antwoord

v’ x- int/x-afsnit
v’ shape/vorm

B

o
S

T
&

v’ x-ints/x-afsnitte
v y-int/y-afsnit
v'shape/vorm

(5)

-120° < x < 60° v’ critical values /
kritiese waardes
v'notation/notasie (2)

[ 4]
(%]

8.4 | Translate £30° to the right/Skuif ' 30° na regs v’ correct
translation/korrekte
OR/OF translasie

Translate f down by Y4 / Skuif f n ¥ eenheid af v’ correct
translation/korrekre
translasie (2)

[10]
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QUESTION/VRAAG 6
6.1
y
v (-90°: -3)
v’ x — intercepts:
L | —210°&30°
2-;0// 21 ~180° ‘(y /0° Q"‘ v’ shape
( 00° -
4)
6.2 cos2x=2sinx—1
1-2sin’ x=2sinx—1 v cos2x=1-2sin’ x
2sin’ x+2sinx—2=0 v standard form
sin x+sinx—1=0
- b+ ~Nb” —4ac v/ using quadratic
2a formula
et A
= L > MEY v’ substitution into
2 quadratic formula
: —T5+]5 . : —1-4/5 .
siny = . since sinx = < —1 has no solution 4)
6.3 1445
sinx = ++3 =(0.618...
Reference ~ = 38.17°
Sox=3817°+k360° or x=141.83°+Lk360°: keZ v 38.17°
S x=38.17° or -218.17° v 141.83°
y=024 v-218.17°
. Points of intersection/smypunte: v 0.24
(38.17°:0.24) and (-218.17°:0.24) 4)
[12]
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GRADE 12
MATHEMATICS
REVISION

6.1 | vy
24 ! i
f _
I v [45";-1]
| 2
y |
:I v x-tnte::ceptsf
| | x x-afsnitte
07 3 rr
| ' v shape / vorm
1 |
I
1 | I v asymptotes /
I { 1 asimptote
I l
I |
A I | (4)
- vel24] orR/OF 2<y<a v yel24]
OR / OF
2<y<4 (D)
63 | xe[135°:180°] OR/OF 135°<x<18(° v xe[135°:1807]
OR / OF
xe[225°:270°) OR/OF 225°<x<270° B8 SxSIRE
v x€[225°27(F)
OR / OF
225°<x <270P
@
[7]
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REVISION

e ORESASBEo

0118524744

QUESTION 6
6.1
-3
f ~
g , 3
—
| o] 0.87

(-]

-120° —9¢F -60f -30f q° 3(

P X
60F SQ0F  12° 150° 18

(e

(=120°|. —0.87)

AV x-mtercepts

Av shape

Av (=30°:1) & (150° : -1)

Av (-120°:0) & (180°:-0.87)

(4)
6.2 Period = 360° Av answer
(1)
6.3.1 | -30° < x< 150° CAv endpomts
AV correct interval
(2)
6.3.2 | xe(0°:60°) CAvY endpoints
AY correct interval
(2)
6.4 ¥ =cos (_T+ 30° + -5[]'0]
] o Av cos(x +90%)
o5 CG_S S S . CAY answer
y=-—smnx (2)
[11]
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GRADE 12

Budsouicezacol,  yeranEl2

REVISION

(OIS T—

—

o

0 17
\'\“ —
W

6.1 cosxc0s30° - sin xsin 30° > -2sin x
cos(x+30°) 2 -2sinx
x £[-30%150°]

v'manipulation/manipulasie
v cos(x+30°) = -2sinx
v Critical values/kritieke punte

v notation /notasie €))

62 | xe[-120%-90°U (150%180°]

v+ boundaries and notation/
grense en notasie
Vs boundaries and notation

grense en notasie

(*)

[8]
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e BEISHSEE M BRLOUKERSENY  manimancs
011 8524744 ‘ REVISION
QUESTION 6
6.1 | f(x)=sin(x +a)
15
(-60.-1) ‘ (60°.-1)
1.5
|
6.1 a=30° v answer (HK
6.2 Sketch v' X —intercepts
vy —itercept
v' Turning points
v end points (4R
63 | f(x)=g(x) CA from 6.1.1
sin(x + 30°) = cos(3x)
sin(x 4 30°) = sin(90° — 3x) v sin(90° — 3x)
x+30°=90°—-3x +360°n nez v method in 1st quadrant
4x = 60° + 360°n
x =15°+90°n v answer
or
x + 30° = 180° — (90° — 3x) + 360°n v method in 2nd quadrant
x4+ 30°=90°+ 3x + 360°n
—2x = 60° + 360°n
x = —30°—180°n v answer
(5)C
6.4 15° < x <105° or x € (15%105°) v' critical values
v' notation CA from 6.3 2)C
6.1.5 | g(x) = cos(3x)
k(x) = cos(60° — 3x)
k(x) = cos(3x — 60°)
k(x) = cos3(x — 20°)
=~ translated 20° to the right. vv answer A
/ transleer 20° naregs Q)P
[14]
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QUESTION 6

B soukeseRy

[16]

GRADE 12
MATHEMATICS
REVISION

6.1

sin(x + 60°) = cos%x

-

; S (N |
sin(x + 60°) = 511{90 —T.ﬁ.‘]

-

quadrant]:

1
x+60° =90° X +360k.keZ

I+l11'= 30° + 360.k

3
—x= 30° + 360.k

x=20°+240k.keZ

quadrantl :

x+60° =180° - (90° — = x) + 360k.k € Z

x+60° =180° —9¢° +%x+360.k

1
—x= 30° + 360k

x=60°+720k.keZ
x € {20°;60° 260°}
OR

v  co-function

v 1* quad equation

v x=20"+240k

v 2™ quad equation

v x=60°+720k

v v x e {20°;60%, 260"}

(7)

yPUNG,

EINSTEINS
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GRADE 12
MATHEMATICS
REVISION

sin(x +60°) = cos%x

cos[900—(x+60°)]= cosl) x
quadrantl

[90—(x+60%)] =%x+ 360k.keZ

90-x-60° =%x+360.k

3
—ix =-30° +360.k

x=20"+240k.keZ

quadrantd

[90— (x +60°)] = 360° — - x + 360k.k € Z
3,

90— x — 60° = 360° —%x+360k

30° —x =360° —%x +360.k

—%x =330° +360k

x =—-660° +720.k
x € {20°;60°;260°}

v co-function

v 1* quad equation

v x=20" +240k

v 4% quad equation

v x=-660" +720k
v v x €{20°;60°,260°} (7)

vy B®UNG,
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6.2.1 §
v’ x — intercepts
= v y—intercept
— 1 58T ‘/tm-ning points
Pl 3)
—60° 09 6p° 1208 180 ,\340" O°= %
]
6.2.2 | 20°<x<60° or 260<" x<300° v 20°< x<60°
OR v 260 <" x<300°
x€(20°;607) U x e (600°;300°] v notation
(3)
6.2.3 | 120°<x<180° vv'120°<x<180°
x=-60 v x=-60";300°
x=300° 3)
[16]
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R A GRADE 12
Urdsourcezacom. | SRADEI2

REVISION
QUESTION/VRAAG 6
¥y
S
1
X
0° 90 “180°
g
P(180° ; -3)
6.1 |a=3 and/en b=2 vg=3
vh=2
(2)
6.2 | 360° v'360°
(1)
63|12=<y<4or/of ve[2:4] v values/waardes 2 and/en 4
v notation / notasie. (2)
6.4 | 0°<x<45° or/of 90° < x < 135° v 0° and/en 45°
alternative notation / alternatiewe notasie :: 90° and/en 135°
xe (0°:45%) U (90°:135°) notation / notasie -
6.3 | y=cos’x ~sin’x
5 008 2k v y=cos 2x
to coincide with g / om saam ie val met g :
y=sin(90°+ 2x) v sin (90 + 2x)
¥ =sin2(x+45°)
e q = 450 v 45°
(3)
[11]
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GRADE 12
MATHEMATICS
REVISION

SOLUTION OF TRIANGLES

QUESTION/VRAAG 7

7.1 B
|
1
! h
1
1
:

A D O

Let/Laat BD = h (height of triangle/hoogte van driehoek ABC)

Let/Laat DC =x
~AD=(b-x)
Proof/Bewys:
=+ ((b-x7
=+ b —2bx +x°

v AD in terms of x
AD in terme van x

v’ ¢* (using/gebruik

=b"+ (b’ +x7) - 2bx van Pythagoras)
=h*+a* —2bx
a=h+x v (P +x)=d
X
“=icosC
e v'substitution of x/
B L YEE R vervanging van x )
7.2.1 | PSQ=90° v angle in semi-
Q,=90°+a circle/hoek in semi-
sirkel
In AQSR:
SR*=SQ* + QR* - 2SQ.QR.cosSQR v use of cos rule/
=x"+x* — 2x.x.cos(90° + @) gebruik van cos-reél
= 2x -2x*(-sin a) v correct
=2x* + 2x%(sin a) substitution/
= xz(g + 2sina) korrelte vervanging
~SR=x/2(1+sina v 2 (2 + 2sina) @

yOUNG,

EINSTENS
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0118524744

7.2.2 | 5v3 = x,/2(1 + sina) v
: Substitution/

5v3 = 5,/2(1 + sina) Vervanging

V3= /21 +sina

3 =2(1+ sina) v’ sina = 0.5
va=30°

=1+ sina

= sina

o =30°
In APSQ

PQ v' answer/antwoord

= 10 units/eenhede 4
[12]

QUESTION/VRAAG 7

7.1 ABC =90° v answer
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GRADE 12
MATHEMATICS
REVISION

SOUAEKSEMY

DC? = AD? + AC? —2AD.ACcos2x
=AC? +AC? =2AC? cos2x
=2AC%(1-cos2x)
=2AC? (1-1+ sin? x)

=4AC?sin® x
DC =2AC.sinx

k.tanv) .
=2 —— |.sinxy
sinx

=2k.tan y

SUNG,
}%)NSTEINS

230

T2 In A ABE:

AB = _

BE tan ) j coil'ect ratio
AB=ktany Lt

In A ABC:

S0 G v’ correct ratio

AC

AB v AC as subject and
AC=— substitution
sin x
_ktany
S x (4)
7.3 . - FSP-2% ..
ADC:ACD:f:%] —x v 90°—
DC AC G
- =— subst into sine rule
sin2x  sin(90°—x) > ‘
DC  AC
251 xCcoOsx COSX v’ 2sinxcosx
AC(2sinxcosx v cos x
Ccosx
ftany 2sinxcosx o
= —, v’ substitution
Sin x COS X (3)
=2ktan y
OR/OF

Downloaded from eduresourceza.com

v substitution into cos rule
v" factorisation
v 1-2sin’ x

v DC ito AC and sin x

v substitution
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0118524744

REVISION
OR/OF
DC? = AD”* + AC* —2AD.ACcos 2x v cotrect cos rule
,)/f(Tall}’\l A ktan y 7 - .
=-—1 : ] i COs 2x v’ substitution
L sinx sin x
2k*tan>y 2k*tan’ y w in2
L=t B Y 2% o _okin® 5) v 1-2sin" x
sin” x sin- x
2k*tan’y 2k tan’y |, v squa_n'ng al_ld
R —_———— +4k” tan” y multiplication
sin” x sin” x
+_ fAR? & o =
DC =4/4k" tan” v 4k tan® y
=2ktany (5)
[10]
UNG, Downloaded from eduresourceza.com
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QUESTION/VRAAG 7
71 | BDC =180° - 2a v BDC =180° - 2
y X
— = v
S IR —a method/merode
y=— xsin o v substitution/ vervanging
smil 80° — lcxi
xsina
J’"zzsmacma v 2sina@cosa
-
}' o
’ 2cosa
cosf = @ >
% v -
ABcos@ = BD (7 cos@
BD
AB=
cosf
v substitution/ vervanging BD
AB=—=+cosf
2cosa
A= " 1 v simplification vereenvoudiging
lcosa cosd
A % (7)
2cosacosd
[7]
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QUESTION / VRAAG 7

GRADE 12

REVISION

C

120° -«

D1=(l

7.1 f), =180°—60°—(120°—a) (sumof Zsof A/ somvd Zev 4)

v D, =180°—60°—(120°—a)
v bl =Qa

(2)

72 BD 4

sin60°  sina
BDsina = 451n60°

v substitution into correct sin
rule / vervang in korrekte sin
reél

v simplification /
vereenvoudiging

v answer / antwoord

3)

7.3 In AADB : ADB =8

(ZsofaA)

v ADB=6

BD tand v trig ratio / trig verhouding
AB =BD.tan @
N 243 s v substitution of BD /
sing vervanging van BD
o 2ﬁ tan 6
sina

3)
[8]

vy @#UNG,
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0118524744

QUESTION 7
7.1 052 =d?+d?—2d.d.cos@ Av subst into
0S§? = 2d?* — 2d*.cos 8 cos-rule
0QS? = 2d*(1 —cos @) Av- commeon
QS =dy2(1 - cos6) Facton
(2)
7.2 R =180°—-¢6 opp. £°cyelic quad suppl
= QSR equal sides, equal angles
SQR = 26 — 180° sum £°A .
Av SQR
1 N
AQRS = 3 QS.QRsinSQ
1
= E.d»J 2(1 — cos 8).d+/2(1 — cos 8) sin(26 — 180°) AY subst into
1 arca
=§d2.2(1 — cos 8)(—sin 28) rule
= —d?(1 — cos 8).sin 28 AY simplify &
reduction (3)

[5]

yQUN(;; Downloaded from eduresourceza.com @
,ﬁlNgfﬂNS 234



TEL:

0118524744

PREBWSEBO™

BB 1ds0UscezaGoMy

GRADE 12
MATHEMATICS
REVISION

QUESTION/VRAAG 7
B
h
ALl C
°—g
D
;i h
(e InﬂA.BC':sin[E»’:j— /AR =——
AB sin &
4B = .h (n
sin @
72 | InAABD:BAD=D=90°—8 (sides opposite =2's) |/ BAD=D=90°-@
90° - H+90°~ O+ ABD =180° (£'s of 8) |/ 4pp =20
ABD =20 @)
73| 4D _ AB
sm26 sin(90°-§8) /
— % 8in 26 AD AR
Ap=3800 sin20  sin(90°-8)
cos#
— x 2sin fcosd v cosé
AD: Si1
cosd
AD =2h v 2sin fcosd
Y answer /antwoord
(4)
[7]
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0118524744 REVISION
QUESTION 7
F}
A
i M4
7.1 | MAG= 26 v answer (WK
T2
MG k MG = X MG o sin20
sin26 _ sin90° sin2f  sin90° e
_ ksin26 s v M- B2
— 1 e b e ( ) (3} (:‘
7.3
MC MG , _Mc _ MG
sin150°  siné sin150°  sin6
MC MG v ¥
%,  sinf
“LMG 7 M= WLMG
C= sing " ws (1) sinf
Subst. (2) in (1)
o ksin2@
© 2sinG
k2siné.cos@ Y
e — v 25inf.cosd
2s5in@
MC = kcos@ answer given (4)C
74 | AMGC=>MG.CG sin150°
i 1 v’ subst.
AMGC=  ksin26.8 2 v method
AMGC= 2ksin2é answer given
OR OR
AMGC= = MC.CG sind
AMGC= L kcos6. 8 siné 5
) = - kcos6.8 sin 7 et
AMGC= 4kcos8sing
AMGC= 2k(2cos60s5ing)
AMGC= 2ksin26 answer given 2)C
9]

GBONG,

EINSTEINS
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GRADE 12
MATHEMATICS
REVISION

v

%]

(=]

N s:iz':;};za - 2{51;? a ](_ cos2f)

2
2}:; (1+cos28)
sm- o

2
— Si“;a(uzcosz,ﬁ—ﬂ

— 2h_ [2-:1:::*5»2 ﬁ)

SII:lzJ:I

-2 (cos” )

Sm- o

2h.cosfB

SN o

SLCD=

7.1 | CR=RD (congruency OR SAS) CR =RD
CRD=180°—2p (Lsin A) ¥ answer
2)
7.2 | TRD=90°-a
h ¥ ratio
cos(9P —a)=—— A
RD v RD =—
h sina
RD = o
sing ¥ substitution

2 2 -
ke ) A Jmare-om
sSina sSina sinaa simar

vV 2E (1+2c0s? p-1)
sSm - o

v M (cos? p)

Sm T o

(%)

7.3 2h.
D = Fr.cosﬂ.

s

v substitution

UNG, Downloaded from eduresourceza.com
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54— 2];._005659_
' sm 51°
p = 2:42.5m S1% ¥ k to the nearest unit
2cos 65°
,_
h=496 (2)
h=5
[©]
UNG, Downloaded from eduresourceza.com
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QUESTION/VRAAG 7

7.1

34
C (bcosA ; bsinA)
a
h
et

AU L D) o Bic : '[j)

Coordinates of /Kodrdinate van B(c ; 0) ¥ coordinates of / kedrdinate van B
3 5 v . £

BC = q= \{(bcosA ~ ) - (bsin 4 - 0) correct subst. into distance

tormula / korrekre vervanging in
afstandsformude

S =b7cos’ A - 2becos A + ¢ + bsin® 4 v
b*cos® A —2bccos A + ¢ + blsin’ 4
= (ms: A+ sin? .4) - 2bccos 4 + & v b {ms: A + sin’ A}

= b (1) + ¢ - 2becos A
= b+ ¢* - 2bccos A (4)

12
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121 [R=T=p =600 v 60° ]
’ :
QT =10 and/en OR =50 b B
PQ* = 607 -+ 50° — 2(50)(60)cos 60° v correct subst in cosine-rule/
~3100 korrekte vervanging in cosreél
- v 3100
OR/OF
PQ’ = 107 + 60° ~2(10)60) cos 60°
= 3100
- PQ = 55,68 (4)
12.2
e
S is the nearest to R where RS is the Hiagram
perpendicular heigt / S is die naaste aan R waar
RS die loodregte hoogte is.
Let/ Laar QS=x
.. PS=55,68~x
(50° ~7) =(60° -[55,68-x] ) =Rs" ¥ Pythagoras
2500 ~ x*=3600 — 3100,26 + 111,361 ~ x° v Simplify / vereenvoudig
2000,26 = 111,36x
o x = 17,96 units / eenhede v answer / antwoord
(4)
12]
yQUNG/ Downloaded from eduresourceza.com ,@
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GRADE 12
MATHEMATICS

REVISION

MODULE 4: EUCLIDEAN GEOMETRY

CIRCLE GEOMETRY

QUESTION/VRAAG9

9.1

Const: Join O to C
Konstr: Verbind O met C

D
Construction/Konstruksie: Join CO produced/ Verbind CO
verleng.
Proof/Bewys:
Let/Laat Cy=x and/en C; =y
ZA=x [ AO=0C=7]
/ZD=x+y [OD = OC=r]

Z AOC = 180°— 2x [Sum of angles of/Som v/d hoeke van A]
ZDOC = 180° — (2x + 2y) [Sum of angles of A /]

v' Construction/
konstruksie

v A and D (in terms of
x and y) with reasons

A en D in terme van x
en y met redes

v AOC (in terms of x)
with a reason

AOC in terme van x met
rede

v’ equation for AOD/
gelvkstel vir AOD

Imiddelpuntshoek = 2 X omtrekshoek]
=1%(180° — 4x) [angles of/hoeke van A]

L A=90°—2%
Therefore/Daarom:
Z ABO = 0, — A [ext. angle of/buitehoek van
AOAB]
=(180°— 2x) — (90° — 2x)
=90°

AO subtends a right angle/AO onderspan ‘n reghoek
-.AO is a diameter/AO is ‘n middellyn

But/Maar # AOD=/ AOC- /ZDOC v /AOD =2y
ZAOD =2y
ZAOD =2 ZACD (5
9.2 |9.21 |MBC=MCB [MB=MC:; radii] v'reason/rede
/B3 =C;=x [BO bisects/halveer MBC and/en v'v'Biand/en C, =x
OC bisects/halveer MCB] and reason/en rede
/ 0, = 180° — 2x [angles of/hoeke van A ¥’ answer/antwoord (4
922 | ZA=%BMC [angle at centre =2 X angle atcirc | v Z A =%BMC

(statement) and reason.
(stelling) en rede

v’ substitution and
answer/vervanging en
antwoord

v ZABO=0,-A
(statement) and reason
(stelling) en rede
v'substitution/
vervanging

ABO =90°

BUNG,
}%NSTE!NS

243
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0118524744 REVISION
9.3 |InAEHO, OE=xand OH=x-2 vV OH=x-2
EH’=x’— (x—2)* [Theorem of Pythagoras] v'Theorem of/Stelling
EH =x"—x"+4x—4 van Pythagoras
=4(x-1) vEH
CEH=2Vx —1 v'EF [with reason/met
~.EF = 4+/x — 1 line from centre of circle .../hm van rede]
middelpunt van sirkel ...] 4
[19]
QUESTION/VRAAG 8

UNG, Downloaded from eduresourceza.com
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8.1.1 E=50°-15°=35° [ext / of Albuite “van A] j S‘/
A=35° [alt /s / verwiss . CE || AB] =¥ R -
3
OR/OF
E =180°—(130°+15°) = 35° [str line: £s of Alrt lyn; Levan 4] | S
A =35° [alt £s /verwiss <e:CE| AB] |YSY R
3)
OR/OF
B=50° [ £s 1n same segment/ e in dieselfde segment| v'S
C,+15°=50°  [alt Zs/verwiss <e: CE || AB]
. C, =35°
A=35° [£s in same segment/ ~e in dieselfde segment] vSv R
Q (3)
8.1.2 £; =35° [£s in same segment/ Ze in dieselfde segment] S8R )
2
8.2 ¢, =E [from 8.1.1 and 8.1.2] 'S
.. CF is a tangent to the circle [converse tan chord theorem] VR
~. CF is 'n raaklyn aan die sirkel [omgekeerde raakl koordst] )
[7]
HUNG, Downloaded from eduresourceza.com
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REVISION
QUESTION/VRAAG 11
P

11.1 Construction: Draw diameter NR and draw RM v’ construction

Konstruksie: Trek middellyn NR en verbind RM

ONM + MN Q=90° [ radius | tangent/raakiyn] ‘/

A S/R
NMR = 90° [£ in semi circle/semi-sirkel] v S/R
~. MRN =180° — (90° + 90° - MNQ)  [sum s A]
= MNQ V'S

but MRN = MKN [£s same segment/ Le dieselfde segment] | , S/R

~MNQ=K &)
QUNG¢ Downloaded from eduresourceza.com
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11.2
11.2.1(a) | Angle in a semi circle/ Hoek in halfsirkel v R
)
11.2.1(b) | Exterior Zof quad = opp interior // Buite = van vierh = v R
teenoorst binne =
OR/OF
Opp Zs of quad supplementary/ Teenoorst ~e van vierh is
supplementér (1)
11.2.1(c) tangent chord theoremy/ raakiyn koord stelling v R
89

QUNG¢ Downloaded from eduresourceza.com
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112.2(a) | In AAEC
E =180°-(90° + x) [sum Zs A
5 V'S
=50
f)l =180°—-(90°+x) [Zs on a straight line]
=E=90°—« V'S
> AD = AR [sides opp = Zs/ sve teenoor = ze] | ¥ R
3)
11.2.2(b) | In AADB and AACD
A, =A, [common]
25w v' S
1), = [proven] Vs
B,=D,+D; [sum £°A] v'S
.AADB ||| AACD 3)
OR/OF
In AADB and AACD
i&, =}‘k2 [common] V'S
B = [proven] v' 8
~.AADB || AACD V2.5 A YR
(3)
11.2.3(a) | AD AB v’ ratio
-2 [ As]
AC AD
AD’=AC.AB o
oAy B v' substitution
=37 (2)
112.3(b) | AD=AE = /3¢ [from 11.2.2(a) &11.2.3(a)]
AB=rand BC=2r .. AC=3r v ACitor
In AACE:
s AL v’ trig ratio
fan E=—"-
Wl M v’ simplification
\3r
. E=60°
f)l =60° [from 11.2.2(a)] v all 3 £s=60°
n A =60° [Z£s of A=180°] @
. AADE is equilateral/is gelvksydig
yQUNGé Downloaded from eduresourceza.com
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OR/OF
AD DB

AC CD
fmy

V3r DB
3r CD

|
fanx = =
\3
~In ABDC: x
- E=60°

- D, =60°
. A =60°

OR/OF
AD DB
AC CD
J3r DB
3r _6

[

~.BD

2
D~

-y
2

3DC? =12r2 — cD?
4CD?* =12r°
DC = +/3r

LIl As]

[from 11.2.2(a)]
[£s of A=180°]

. AADE is equilateral/is gelvksvdig

Il As]

C

—

|~

A

D62 =802 ~DB?

) ACADEMY

v

¥ §

A 3r

v — =tanx
A
%

v all 3 /s=60°

v BD=—

v DC=4/3r

GRADE 12
MATHEMATICS
REVISION

_DB
3r CD
1

3

30°

)

CD

EC? =EA” + AC?
=312 4 972

EC = 24/3r

~ ED=EC-DC

- 3

S ED=EA=AD

. AADE is equilateral/is gelvksyvdig

SUNG,
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QUESTION/VRAAG 8
8.1.1 I:I5 =35° [tanchord theorem/tan koordteore) VS vR
- V'SR
E,=H,; =35° [4 opp = sides/ Ze teenoor = sye ] (3)
8.1.2 EI;'H=180°—2(35°) [sumof £'sin A/som van Zem A :S
=110° answer antwoord
i (2)
8.1.3 | G=180°-110° [opp Z of cyclic quad/ Ze teenoor van kdvh) VS
o vR
o= @)
8.14| 0,=220° [/_' at centre = 2 x £ at circumference/midpts £° = 2 omtreks z_‘] VS
vR
(2)
82 | (x—4) ' +12"=x" [Pythagoras) vSR
- A4 — +2 v expansion
x"—8x+16+144=x uitbreiding
—8x=-160 v simplification/
x=90 vereenvoudiging
v answer antwoord
4)
[13]
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QUESTION / VR4AG 8
8.1 0, =50° Z s around a point/ Zeom n punt v S
f)l =25° Zcentre =2x / at circumference V'S
midpts £ =2 x omtreks £ vR
3)
8.2 B.=25° tan chord theorem / V'S
raaklyn koordstelling vR
(2)
83 BCD =120° opp < s of a cyclic quad /teenoorst Ze vkvh | vS/R
B, =35° sum of Zs of atriangle / som Ze v A VS
OBC = OCB = 65° Zs opp. equal radii /| Ze teenoor gelyke vS
. B = 65°—35° radiuse
A ; v answer |
B, =30° antwoord
OR/OF OR /OF
BCD =120° opp £ s of a cyclic quad/teenoorst Ze vkvh | vS /R
B, =35° sum of Zsof a triangle / som Ze v A )
Bl +B, + ﬁ3 =90° radius | tangent / radius L raaklyn vsS
& <doe v answer /
! antwoord
“@
[°]
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0118524744

REVISION
QUESTION 8
8.1
F
8111 p, 4+ D3 = 90° (tan 1 radius) RES.AHR
- D, =90° — 40° = 50° A vanswer (3)
812| B, =C,=65 (angles opposite equal sides) AYSR
s 1 g e AvS AVR
D, + D, = FBC (ext angle of a cyclic quad)
65°+50° = FBC
~.FBC=115% CAVY answer 4)

yQUN(;; Downloaded from eduresourceza.com @
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0118524744

82
8.2.11 § =329 (Zsin the same segment) kil (2)
8.2.2 O: = 64° (£ at centre = 2 » £ at circumference) i (2)
823 I{ = gQ° (line from centre to midpoint of chord) AYSR
O, + T, +M, =180°  (sum of angles of A) Av Method
0, +90° +15° = 180
61 — 75° AV answer
(3)
[14]
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QUESTION/VRAAG 8

R 1Y soungezacam.

8.LLI P 4P, =90° (£ in semi-circle/ £ in semi sirkel) YSYR
- S=60° (£'sof &/ £'e van A) /S (3)
8.1.2 ﬁ:r’l + :":’2 = § = 60° (£s i_h same segment/ YSYR
£'e in dieselfde segment)
- R, =30° ( £'sof ATNR/z'e vanATNR)
/S 3)
813 | N, =R, =30°(¢'s opp equal sides/ £’e teenoor gelyke sye) | /S/R
But N, +N, =60°
o N, =30 5o
8.2 ‘5‘1-‘2 = 90° (line from centre to midpoint/ vSYR
lyn uit mdpt van sirkel na middelpunt van koord)
T, =W, (=90°)
- ITNWO s a cyclic quadrilateral/is ‘n koordevierhoek V8
(CONVERSE of exterior 2 of a cyclic quad)/
OMGEKEERDE van buitehoek van ‘n koordevierhoek)
vR (4)
[12]
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REVISION
QUESTION 8
8.1
8.1.1 | A, = 20° [ equal chords; equal angles / gelyke koorde; gelyke hoeke] | ¥ S v R 2)K
8.1.2 [ C, = 90° [£in semi-circle /2 in semi-sirkel] vSYR QK
8.1.3 | D = 70° [sum £s A/som ce A] vS&R
ABC = 110° [ opp < cyelic quad / teenoorst. 2 v kvh] v S v R (3)R

y@uN(;; Downloaded from eduresourceza.com @
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T Doypirisesom Bidsoucezacam,  Sran=12

0118524744 ‘ “ REVISION

8.2
821| A=x [« at centre = 2 £ at circumf/midptss = 2 omtreks£] v §¥ R
D=x [£s in same segment/ze in dieselfde segment]
v S Y R
E; =X [£s opp = radii/ 2e teenoor = radiusse)
v S Y R| (R
822 | M, =90° [Line from centre to midpoint of chord/ v SY R
lyn vanaf midpt na midpt van koord |
R
0, =90° — x [sum 2s Alsom ze A] (3)C
823|0,=90°—x [proven reeds bewys]
OCE = 90° [radius L tangent/raakiyn] v.S V¥R
E =X [sum £s A/som se A] v S&R
- DOCE 1s a cyclic quadnlateral. [converse theorem: angles in the same
segment] v R
DOCE is ‘n kvh [ omgekeede stelling: hoeke in dies segment.] @)
[ 20]
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QUESTION 8
8.1
2
E \ 2 B
3 | 1
33
£
8.1 ﬁl =33° (<'s in same circle segment) V8 VR
(2)
8.2 In A DAE:
ﬁl =90° (line fromcentre to midpt of chord) vS ¥R
151 =C=33 (4sinsamecircle segment)
A =57  (<L'sofA) V'S 3)
OR
In A EBC
- . vS v
E; =90° (line from centre to midpt of chord) R
C=33 (given)
By =57 (s of A)
. A o ' e S ) (3)
By =A,=57 (£'s in same circle segment)
8.3 61 = 21&., =114° ( Lat center= 2 x Zat circumferaice) VS YR
()
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8.4 f)l +D, = Al =57 (4s opposite =sides) VSR
But ]f)l =C=33" (Zs in same circle segment)
~D, =24 VS
OR (2)
DOC =2x B, (£L(@centre = 2 x Z(@ecircum)
DOC =2x57°
=114
i . vS/R
DOC=E, +D, (ext £ of A)
114° =90° +D,
-~ D, =24"
)
(2)
8.5 fil +Bz =90° (£ in semi-circle) s YR
: . , v
‘Al =57 (.f."_&' Ofﬁ} E
(3)
OR
AADE = AABE (S£5) VS YR
'..‘-;1.3=.ji2 =57° 'S
(3)
[12]
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REVISION
QUESTION/VRAAG 8
C
8.1.1 | DEA = 68° [cxt..r_’ cyclicquad / buites van kv}'fr] VS¥R 5
(2)
8.1.2 | A =112° [co-interior £s!ko~binne Le: DE { [CA] vSIR (1)
8.1.3 f)z = 68° [npp/_’s of cyclic quad / reenoorst. Ze van kvh) vSvR
OR/OF
D, = 68° [alt Zs/ verwiss Ze; DE [ /CA) VSVR
(2)
8.1.4 B, =68° [£.9 app. = sides [ Ze teenoor = s;.'e] SR (D)
8.1.5 1 E, = 44° [sum of Zs of Afsom van binneZe van al VSR
D, =44° [tangcm chord theorem / raaklyn - koordstelling | vSvR
_ (3)
82 | C=68° [sum of £s of Alsom van binneLe van Al VSR
But / maar lé, = 687 [given [ gegee]
DC = DB[ sidesopp.= £s/ syeteenoor = ZLe | vS/R
A BDC is isosceles / gelvkbenig (2)
83 | D, =C-6 E
e tangent chord theorem /
.. DE is a tangent /'» raaklyn SOmVSR gL 2o
omgekeerde raaklyn — koordsielling YR
(2)
fi3]
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QUESTION/VRAAG9
911 |C=x [£ at centre= 2 x £ at circumference/midpts £ = 2 x omtreks £] ‘;: g
B=x [és in same segment/Zein dieselfdesegmenr] vSvR
151 =X [corresp Zs looreenkomstige Ze: AC || DF] PR
BAF =x [exterior £ of cyclic quad/buite Lkdvh] (6)
9.1.2 1')l=f:2=x o
DE =FE [4‘ opp = sides/ Le teenoor = sye ] v l_)‘ =%,
. . ; v E=180°-2x
E=180°-2x |sumof £°in A/som van £°in A] ¥ 2)
913 | E=180°-2x [smn of Z*in A/som van £* in A] V'S
AOD = 2x /R
AODE is a cyclic quadrilateral/is 'n kdvh 2)
[c onverseof a cyclic quad/omgek van kdvh ]
9.2 AF CD vS vR
—=— rop theorem/ eweredigh
—tat > R gh]
n_AF
8§ 10 ;
v answer/antwoord
AF =15 3)
[13]
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REVISION
QUESTION / VRAAG 9
9.1 Equal / gelyk. v answer / antwoord
0))
9.2
; C
|
7
F
D P
B
92.1 1')1 = ‘] Lo tan chord theorem / raaklyn koordstelling vS/R
‘l =F, =x = chords subtend = £ /9
i = koorde onderspan = Ze YR
3
922 R=A=x ext. Zof cyclic quad / buite Z v kvh v'S
2. e vR
Dl =A =X
ABDCisacyclicquad/  ext Z=opp int Z OR converse of ext. £
ABDC'is 'n kvh of cyclic quad / VR
buite £ = oorst binne £ OF omgekeerde
buite £ v kvh (3)
923 1'31 + 1'32 ey tan chord theorem / raaklyn koordstelling V'S
A=D, proved / reeds bewys
Bl + Bz = ]jl
BE||CD correspond Zs =/ ooreenkomst Le = vR
(2)
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9.24 61+é’+l}1+1}* =180° opp £ s of a cyclic quad / V'S
- - teenoorst Ze v kvh vR
€ ' =C A diag rhombus bisect £ )
diag ruit halveer £
f-‘l =F. proved / reeds bewys
2C, +2F, =180°
C, +E,=90° vs
ﬁl =90° sumof Zs of A / somvan Ze v A
FC is a diameter of circle  converse Zin a semi circle YR
FDCE.
FC is n middellyn van omgekeerde £ in half sirkel
sirkel FDCE.
OR / OF
OR/OF
Tt 1’:1 e proved / reeds bewys s
C=180°-2x opp £ s of a cyclic quad / vR
teenoorst ZLe v kvh
V'S
C.=C.=90°—x diag rhombus bisect /
e diag ruit halveer /
In AFDC or /of AEFC vsS
D=90° or/of E=90° Sum of Zs of A/somvan ZLe v A
FC 1s a diameter of circle  converse £1n a semu circle /R
FDCE.
FC is 'n middellyn van omgekeerde Z in half sirkel 5
sirkel FDCE. (3
[14]
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REVISION
QUESTION 9
9.1 Pi = él =x (tan chord theorem) A¥S AVR
Q} =8 =x (comresp £’s (PQ//VS) AV'S AVR
S=x
I @)
9.2 B, =0, (tan chord theorem) Av S AVR
0y =V (alt£’s (PQ/VS) AvV'S AR
- PQTV is a cycelic quadrilateral (converse of angles in the same seg) | Av R
(5)
9.3 03 = B (£ ’sin the same segment) Av'S AVR
LQ3=B
- TQ1s a tangent (converse: tan chord theorem) AV R 3)
3
[12]
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0118524744

QUESTION/VRAAG 9

9.1

911 | E=180°—(x+y) (co-interior £’s, AD | FE/ /S VR
ko-binnes’e; AD || FE)
ZB=x+y (opposite 2's of cyelic quadrilateral/
teenvorstaande L 'e van koordevierhoek)
J/SJR
(4)
9.1.2 | DEFGaparm (both pair of opposite sides ||/ JS/R
albei pare teenoorstaande sye ||)
G,=180°—(x+y) (opposite angles of parallelogram/
teenoorst £ ‘e van parn) /S
G = (3‘, = 180° — (x + y) (vertically opp £ ‘s/regoorst £'e)
G, +B=180° 7S
HPBG is a cyclic quad/ HPBG is ‘n koordevierhoek
(CONVERSE: opposite £’s of ¢yclic quad/
OMGEKEERDE: teenoorst £'e van ‘n koordevierhoek)
~H =P (exterior £ of cyclic quad/ V8
buite £ van ‘n koordevierhoek) /R
v . (6
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GRADE 12

MATHEMATICS

REVISION

QUESTION/VRAAG 10
10.1 | £ ATB = 90° (subtended by diameter/onderspan deur v / ATB =90°
middellyn) v/ ATB= / EPB=90°
. ZATB= ZEPB=90° v conclusion with reason/
. TEPB is a cyclic quad/is 1 koordevierhoek gevolgirekking met rede
(ext/buite Z = int opp/teencorst. binne £ ) (3)
10.2 | In AATB and/en AAPE v'statement with reason /
A= /A  [common/gemeen| stelling met rede
ZATB= Z APE =90° v / ATB= / APE =90°
“AATB/// AAPE (£.4.2) v’ AATB /// AAPE Wwith
reason /met rede (3)
103 | ZRTA = ZTBA (tangent chord/raakhyn-koord) v /RTA= ZTBA
(statement) with reason.
ZRTA= ZETP (vertically opposite/regoorsr) (stelling) mer rede
v /RTA= ZETP
Z/TBA = ZTEP (ext/buite / of cyclic quad/ (statement) with reason
van koordevierhoek) (stelling) mer rede
v'statement with reason
ATPE is Isosceles/gelvkbenig. (£ ETP = / TEP) (stelling) met rede
v' ATPE 15 Isosceles/gelykbenig
-. TP=PE v reason/rede
v’ conclusion/siotsom (6)
104 | ZATB= ZEPB =90° v / ATB=/EPB=90°
ZPIB= /A [tan chord/raakiyn-koord) v' /PIB = /A (statement)
with reason
/ PTB = / PEB [subtended by BP/onderspan deur BP| | (stelling) met rede
v /PTB= /PEB
.. /A= / PEB (statement) with reason
Hence/Vervolgens AATB ///AEPB [equiangular/ (stelling) met rede
gelvkhoekig) v /A= /PEB
v’ conclusion/slotsom (5
10.5 % — % (AATB /// AEPB) v'statement with reason
ABBP=BE.TB e et e
2BP.BP=BE.TB [AO=0B=BP] v2BP BP = BE.TB
) statement) with reason
ZBP"=BL.IB E.sfefffng) mz?r rede
v answer/antwoord )
21]
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QUESTION/VRAAG 11
11.1 | Divides the two other sides proportionally/verdeel die nvee | v' answer/annvoord (1)
ander sve eweredig.
112 | 11.2.1 | KD 2x v'v' proportions /
DL x eweredighede
¥ [ED/LM]
My
2_ 12 r2 .
LM-=KL ?+ KM i [Pythagoras] v Pythagoras
=307+ (3y)
=9x +79“"~ , v’ answer/antwoord
=QDLFIEMS o 1 (4)
1122 |DM*+LE*=KM’+KD*+EK*+KL’ v’ statement/srelling
= (3y)" H20)’ + ()" + (3%)°
=0 +4x + 4 + Oy’
=13y7 + 13+ v'substitution and
=13 EM’+ 13 DL’ simplification/
= 13(EM2 + DLE) vervanging en
_ s, S vereemvoudiging
=13 X =
1?3 LM? vuse of 1/gebruik van
1
v’ conclusion/slotsom (4)
[®]
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0118524744

QUESTION/TRAAG 9

il
_AF AG F s
" BF - CG BF CG
. FG || BC [conv prop th/omg eweredigh st. OR line
divides 2 sides of A in prop/lyn verdeel 2 sye | VR
v Ain dies verh]
2
UNG¢ Downloaded from eduresourceza.com
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%12 g = % [prop theorem/eweredigh st: GH||CKOR | /¢ v g
line || to 1 side of A/lyn || 1 sy van A]
AG AE ;
——=—— [prop theorem/eweredigh st. GE || CD] v'S
GC ED
AH AE
= (3)
HK ED
9.2 AE 3 AH 3
—=— and = —
ED 2 HK 2 .
AE 3 15 3 v’ use of ratios
E = ; al]d HK = E
- ATy v AE=18
.. AE=18 and HK = 10 Sl s e
- HE = AE - AH KD = AT =K B
5 —
=3 OR/OF ¥ v TE — 2 _
. A HE=3 orKD=5
. EK=HK - HE 2D f? v
=10-3 vk v EK=7
- (3)
[10]
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QUESTION/VRAAG 10
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011 852 4744 REVISION

10.1 Line from centre to midpoint of chord/ v R
hyn vanaf midpt na midpt van koord (1)

10.2.1 OWT = OWS =90° [radius | tangent/raaklyn] R

~MN || TS [corresp /s =/ooreenkomstige e = YR
OR co-int /s 180°/ko-binne e 180° )

OR alternate /s/verviss ~e]

10.2.2 Ml = ﬁl [ £s opp = sides/ e teenoor = sye] v' S

M, =T [corresp Zs/ooreenk <e: MN || TS] v S

NI = 'i—- ¥ S

- TMNS is a cyclic quadrilateral [conv: ext/ cyclic quad] | ¥ R
TMNS is 'n koordevierhoek |omgek: buite = kdvh] )

OR/OF
M, =N, [Zs opp = sides/ <e teenoor = sve] V'S
N, =S [corresp /s/ooreenk <e: MN || TS] V'S
& v

~S=M, S

-~ TMNS i1s a cyclic quadrilateral [conv: extZ cyclic quad] | v g
TMNS is 'n koordevierhoek [omgelk: buite 2 kdvh) (4)

yOUNG,
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0118524744 REVISION
10.2.3 In AOVN and AOWS
'{E)2 = {f)2 [common/gemeenskaplik] '/ 2 2 PS{ OR
OVN = OWS = 90° [from 10.1] o
ONV = OSW [sum Zs Alsom e A]
. AOVN ||| AOWS 1 £ 2. 2] v AOVN || AOWS
. VN _ON ,VN_ON
WS 0S Ws oS
But VN = %MN [given] v VN = l MN
2 2
l MN
B _ON
WS 0S v’ substitution
- OS.MN =20N. WS
(5)
OR/OF SR
Tn AOVM and AOWS ; 2; ;—i O
OVM = OWS = 90° [from 10.1] =
OMV = OSW [sum /s Alsom e A
- AOVM ||| AOWS PV 4 v AOVM || AOWS
. OM VM » oM VM
oS WS 0S WS
But VN = % MN [given] v VN = 1 MN
- 2
L MN
27 OM
WS  OS v substitution
S OS.MN =20N. WS [VM =VN] i
(5)
QUNG¢ Downloaded from eduresourceza.com
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REVISION
OR/OF
If any other 2 As are used. first need to prove that
TW = WS by proving AOWT = AOWS S e
In AOVM and AOWT siellamity
6)1 = (31 [common/gemeenskaplik] T,
OVM = OWT = 90° [from 10.1] -
OMV = OTW [sum /s Alsom e A] '
~ AOVM ||| AOWT [£. 2, /] ¢ TVN=VM=
VM OM LN
WT  OT 2
| .
But VN=VM = > MN [given]
and WT=WS and OT=0S [AOWT=A0OWS]
1
—MN
.2 ON )
WS OS

= OS.MN =20N. WS

UNG, Downloaded from eduresourceza.com
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9.2
o i (proportionality theorem, XS || YR vS/R
IR XY 2
Eweredigheidstelling, XS || YR)
PX _2 /S
X0 5
PX 3 6 PX 6 vmanipulation
el = and/en — = — to get |
XY 2 4 X0 15 get cqua
. . el numerators
PX: XY:Y0=6:4:11 fmanipulasie
om tellers
dieselfde te kry
OR OY TR
" roportionality theorem, XS || YR
=5y (erop ty I VE
Eweredigheidstelling, XS || YR
R 11
. _}_EE & “:1‘ Vanswer (6)
[16]
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QUESTION 9
A
9.1 D
X Y
E F
» y
B C
Constr: On sides AB and AC of AABC, mark points G and
H respectively such that AG = DE and AH = DF. v’ construction/
Draw GH/Merk punt G en H op sy AB en AC van konstruksie
AABC onderskeidelik af sodanig dat AG = DE en
AH = DF. Trek GH. B/D if no
construction
Proof/Bewvs:
AAGH = ADEF [s. Z,5] v'S/R
- AGH=E
-B [B=E, given/gegee] V'S
- GH| BC [corresp/ooreenk £* =] v S/R
) AiG & [line || one side of A] or [prop theorem: GH || BC] S
" AB B AC [lyn || een sy van A] of [eweredighst; GH || BC] SYR
DE DF
S —=— [constr/konstrulksie]
AB AC (6)K

yQUN(;; Downloaded from eduresourceza.com @
EINSTEINS 274



TEL:

GRADE 12

MATHEMATICS
011 8524744 REVISION
9.2
In AAPC and/en A ABP:
1) A=A [ common £ : gemene £) v S&R
2) P;=C, =y [tangent chord theorem vSYR
raaklyn koord stelling]
3) APC =B, [sum s A/som e A] v S&R
- AAPC 1A ABP
OR
In AAPC and/en A ABP:
1) A=A [ common £ : gemene £) v S&R
2) By = C, =y [tangent chord theorem i3 YR
raaklyn koord stelling]
. AAPCIIAABP (z;2;2) Y R(sis2)
OR
In AAPC and /en A ABP
1) A=4 [ common £ : gemene 2) v S&R
2) B; =D =x [extsofcyc quad/buite 2 koordevh.] |¥ S &R
APC = D = x [tangent chord theorem v S&R
raaklyn koord stelling]
=~ APC = B,
3) P=C Ls N 2 A
) Pg 5 [sum £s Alsom ze A] v S&R
~ AAPC Il A ABP
OR
In AAPCand /en A ABP
1) A=4 i g pa
) [ common £ : gemene 2) / S&ER
2) B,=D=x [extzofcycquad/buite £ koordevh.] v S&R
APC = D = x [tangent chord theorem v S&R
raaklvn koord stelling]
~ APC = B,
- AAPCINAABP (4;4;2) v R (:2:2) @R

Downloaded from eduresourceza.com
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92247 _ £ AAPCIIAABP 4
AB AP
» AP? =AB.AC (DK
9.2.3 |In AAPCI1I1 A CDP
1) By =y [alt. £s/ verwis. 2e: CB || DP] v S&R
2) D =CPA = x [tangent chord theorem v S v R
raaklyn koord stelling ]
3) A=C¢C, [sum £s A/som ze A] v S&R
-~ AAPCIIl A CDP
OR
In AAPC 11 A CDP
1) P=y [alt. £s/ verwis. ze: CB || DP] v S&R
2) D=CPA=x [tangent chord theorem
v $ v R
raaklyn koord stelling |
v AT
» AAPC I A CDP (£; 2; £) Rimase) (4R
024 | AC _ PC v S
=t [AAPC lil A CDP]
v
-~ PC* =DP.AC .
AP?>+ PC* = AB.AC+ AC.DP
v
— AC(AB + DP) common factor
= AC(AB + BC) [DP = BC] 7 R 35500
= AC.AC
= AC? answer given (4) P
[19]
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QUESTION 9

9.1 E=x (ZLat centre=2 x Zat circum) VS
T"'l =180° —x (opposite £s of cyclic quad) VR
; V'S
F, =x (s on straight line) 3)
OR -
E=x (Zat centre=2x Zat circum) vS vR
I‘?2 =x (ext £ of cyclicquad) VSR
(3)
92 F,=x (ext Z of cychc quad OR straight Iine)
B,=x=E (comresponding /s, EC || BF) vS ¥R
f} = ﬁl =X st
~.DF=DB (sdes opppostte = /s) YR
4)
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REVISION
9.3 A=x (£ at centre =2 x /at cwrcum) V'S
~F . VS
C;+C,=x (s oppostte = sies)
f?:+f:'3=x (ext. £ of cyche quad) L
- C,=C,
OR
g v'S
A=x (£ at centre =2 x Zat crcum)
vR
C“l +F'3 =A  (Zs opposite = sides) /S VR
A=F, (exterior £ of cyclic quad) )
FJ = é‘z + é‘ﬂcon‘espmﬂiug Zs, CE || BF)
fi'l +6: =é: +(53
2y =16,
94 CG =FB. CG | BF (given)
.. CGBF i1s a parm (one pair opp. sides equal and parallel) v R
v'S/R
BG=FC=2 (opp. sides of parm.) Vs
CF:FD=2:1
v S
=0 = id (line || to one side of A or proportionality o
ED CD
theorem)
2L BD _1
ED 3 "B 3
(5)
[16]
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QUESTION/VRAAG 9
E
112
G
]
1
NF
2
D 5 :
i A
1
B
9.1 tangent-chord theorem / raaklyn-koordstelling v R
(1)
9.2 | In AABC and/en AADB:
A! = AI [common/gemeenskaplik) VS
B, = D, [proven/bewys in 9.1) V'S
.'.AABClHAADB[é;é;é] v R
OR/OF
In AABC and/en AADB:
A[ = Al ([common/gemeenskaplik) /S
BI = ﬁl [proven/bewys in 9.1] VS
BCA = ABD [Zs of A= 180 Ze van A = 180°] /S
-~ AABC ||| AADB
3)
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9.3 E,=F [alternate Zs/ verwiss <e ; EA || GF] v 8 YR
F, =D, [ext £ of cyc quad DGFClbuite v kdvh DGFC) YS YR
B, =L
¢ 2 )
9.4 In AAEC and/en AADE:
A,=A, [common/gemeenskapiik) S
ﬁz =D, [proven/bewys in 9.3] s
. AAEC ||[{AADE [£; £ ; /] YR
AE AC
S = —— [from ||| As / wir |}l Ae
D~ Ap Lfrom [ll As / uit [ Ae] /s
. AE? = ADxAC /s
- AE= JADxAC
OR/OF
In AAEC and/en AADE:
A, =A, [common/gemeenskaplik] /5
El = f}2 [proven/bewys in 9.3) 'S
ACE = AED [Zs of A= 180/ Le van A= 180°] V8
. AAEC ||| AADE
. o I Vs
AD AE
. AE® = ADx AC Y8
- AE= JADxAC (5)
95 | AB _AC [from [||As / uit ||| Ae}]  from/van 9.2 S
AD AB
AB? = ADx AC /S
= AE’ [from/van 9 4] S
~AB= AE (3)
[16]
y®UNG, Downloaded from eduresourceza.com @



TEL:

0118524744

PREBWSEBO™

QUESTION/VRAAG 10

SOUKEZASOMy

GRADE 12
MATHEMATICS
REVISION

10.1

A=D [given/gegee]

AQ = DF [construction/kenstruksie]

AP =DE [construction/konstruksie]
.AAPQ= ADEF [S/S]

b ot

P,=B [E=B]

PQ||BC [corresp / 's/ooreenkomsige 2 e ]
AP AQ

i AC [PQ|BC]

But/maar AP = DE and/en AQ = DF
_.DE DF

""AB AC

¥ construction/konstruksie

v'S/R

v P =FE

v S/R

VS

)

yPUNG,
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102.1 | ADB=090° [£ in semi- circle/semi - sirkel | vSR
A=90°-y [£ in semi - circle/semi - sirkel | S
133 =E [4’ opp =sides/ ZLe teenoor = sye ] VSR
DER=A =00° Y éxt. Z of a cyclicquad =int.opp £ VSR
'verlengde £ van 'n Kdvh = binne teenoorg £
]:.)4 =90° [sum of £° in A/som van £° m A] N ®)
10.2.2 Bx = 152 =y [é opp =sides/ Ze teenoor = sye ] VSR
Bx = f32 [given/gegee] Vs
E=D, [provenbewys]
. ABOD ||| ABDE [£ £ /] /R
3)
1023 | DE BE
Sl LAl vs
but/maar YR
BD =DE [given:"gegee] 7S
_DE _BE
""OD DE v'substitution/
DE? = BE.OD vervanging
4)
[17]
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REVISION

QUESTION / VRAAG 10

10.1
o
(] A
H I
M
NB: NO construction 0 /5 / GEEN kenstruksie 0/ 5
On sides KL and KM of v construction / kenstruksie
AKILM mark points A and B respectively such that KA = GH and
KB = GI. Draw AB
Op sye KL en KM van AKIM plaas A en B onderskeidelik sodat
KA =GHen KB = GI. Trek lyn AB.
Proof / Bewys
In AGHI and/en AKAB
KA=GH constructon / konstrukse
K=G given/ gegee
KB=GI construction / konstrukse
. _ : vS/R
...'_‘TGI-H‘-.&KAB SZS AGHI = AKAB S/S
A|-=H. /s
but L=H given/ gegee
AL
S AB||LM corr.£s =/ ooreenkoms. Le= VR
%= I\KI; line || oneside Allyn||eensyv A vS/R
. KL KM
"GH GI
(5)
: QUNG, Downloaded from eduresourceza.com
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011 8524744 MI;I‘:VIEI:II;I;CS
10.2
10.2.1 lii = 60° equilateral A / gelyksydig A S
\i?i = I-‘1 +(‘2} ext.ZofaA/buiteLvA Vs
=60°+0,
= f{l + Q|
Q; = f&l Zsin the same segment/ 75
Ze indieselfdesegment
W, =TRQ
3)
10.2.2 | mATQR and / en AQRV
I, ‘NI =TRQ proved/ reedsbewys vS
2. fil =TQR equilateral A/ gelyksydig A v'S
3. Qz =7 sum £s of A/ somvanzevAd
" AWRQ||| ARQT LLL YR =

vy B®UNG,
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REVISION
10.2.3 InATPV and / en AWQR
1.PQR =R, both 60°/ albei 60° .
PQR = ‘:f'l ext. Zof acyclicquad. / buiteZvkvhl vS /R
V, =R, Vs
2: }52 =TRQ ext. Zof acyclicquad. / buiteZLvkvl S
but / maar W, = TRQ proved / reedsbewys
P, =W,
S.i'=(i)3 sumof Zsof A/ somv ZevA vsS
AVPT || ARWQ LS vR
VP PT VT ook
— Wo = RQ correspondng sidesin prop
ooreenkomsige sye n verhoudng
PT_PV
WQ WR ©
[17]
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0118524744

QUESTION 10

10.1

Construct AP =DE and AQ = DF and draw PQ A construction

In A APQ and ADEF:
AP=DE

AQ=DF

A=D

-.AAPQ = ADEF (SAS) Av AAPQ = ADEF
f‘}=I-E.Bm§=E... (given) SaES

B=B

PQ|| BC (corresponding angles =) AvVSAYR
AB AC L

o = E(pmpoa-honahty theorem; PQ || BC) i
AB AC ‘

.. — = —— (construction)

DE DF

()

VQUNG4 Downloaded from eduresourceza.com @
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GRADE 12

TEL: D%EWSSB om o ACADEMY MATHEMATICS

0118524744

REVISION
10.2
D
10.2.1 G (tan chord theorem) AY SR
EFH (alt £’s, DE|[FH) Av SYR
FEH -G (£ s opposite = sides) Av S/E 4)
10.2.2(a) | In A’s DEF and DGE:
1) D is common AV §
2) DEF =G {proven) Av' S5
3) DFE = DEG (sum of angles in triangle)
ADEF ||| ADGE (Z£Z£2) A R &)
10.2.2(0) | Let DEF=x:
EFD = 2x (cxt. angle of A) AV S AV R
D=2x (£ s opposite = sides) AYS
_2x + 2x + x = 180° A~ Equation
" r—36" A~ wvalue of x
5LD=2% < 728 (5)
10.2.3 DE DF
—— = — (ADEF ||| ADGE) Av S
DG DE
FG DF
— =— (DE=FG) b
DG F
2 k
T % Av' substitution
k2 +2k=4 |
(3)
10.2.4 GH GF 2 \
GE _GD 72 (Prop. Intercept theorem DE//FH) Av S AVR
(2)
[24]
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QUESTION/VRAAG 10

10.1

A Jod B
/ \ G
Q R

10.1 | Construction: Mark off PA = FG and PB = FH and join AB. Sentignetan
Konstruksie: PA = FG en PB = FH en verbind AB. bicutsiiionl
APAB= AFGH (525) o !
E[, =G (congruency) VSR
G=0 (given)

* jl = Q

& AB || QR (corresponding £°s =)

Pl (line [[1o one side of A) v

P4 PB VSR

£ rx (construction)

FG FH
VSR
(6)
yQUNGé Downloaded from eduresourceza.com
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GRADE 12
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REVISION

10.2
10.2.1 Fﬁ’z = 80° (line from centre to midpoint/ WA
Lyn uil mdpt van sirkel na mdpt van krd}) /R
§3 + .‘§" = 80° (tangent Lto radius/rkl Lr) 7S
lfrf’z =8;+5, . \ /R
-8B I| RP {corresponding £°s =
Ooreenkomstige £ =)
YR (%)
10.22 | In A APS and ARWS:
A=R, {£’'s same segment) v
APS =W, ( APS = 90°:£ in semi-circle) ai
.§'3 = 5‘2 ( £'safA) /S
i 1 IS{L£s
AAPS| | |ARWS (222) At |
]
S |
(4) i
10231 PS A4S .
225 e &
wWs RS
~PSRS = AS'WS.
But ARWS=APWS (5£58) V5
RS = PS v
2 ;
SRS = ASWS SR
S5 (4
10.2.4 | RS? = RW? + W5* (Pythagoras) 75
ASWS = RW? + WS? (RS? = ASWS) Jaketintiang

yPUNG,
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REVISION
| asws_rw?_ws N vervanging
= +
LAY ws WS
2

ASHR“; + WS /S
VS
RN ...

— [23
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TEL: RE lf.'; ACADEMY MATHEMATICS
0118524744 REVISION
QUESTION 10
AD _ AE s ;
10.1.1 e B [line || one side of A] or [prop theorem: DE || BC] vSYR
[lyvn || een sy van A] of [eweredighst; DE || BC]
5 x
4 12
4x =60
x = 15 units Y answer
(3)R
10.1.2 |areaof AAEB  %:AEhpg ; ; v S
areaof AECB _ %EChp [Same height B / dieselfde hoogtepunt B)
areaof AAEB AE
areaof AECB EC
areaof AAEB 15
areaof AECB 12
areaof AECB 4 CA from
10.1.1 (2)R
OR
B = 60° [co-interior s DE || BC]/ [ko — binne e DE || BC]
€ = 60° [opp. 45 cyelic quad/ teenoorst e kdvh]
A =60° [¢sof A; e v.A]
~ AB = BC = AC = 27
area of AAEB _ %AB.AE sin60° v 8
area of AECB  %EC.BC sin60°
areaof AAEB 27 x 27 - 27 x 27
areaof AECB 12 x 18 12 x 27
areaof AAEB 27 27 s answer
e or —
areaof AECB 8 12
(2)R

vy BUNG,
Y STeRs
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0118524744 REVISION

10.2 € = 60° [opp. £s eyclic quad’ teenoorst e kdvh] v s
BE? = 122 + 182 — 2(12)(18)cos60° v' Subst
1
BE? = 144 + 324 — 432(5}
BE? = 252
BE = v252 v V252
BE = 6V7
D _ DP v SV R
A =2 [AADP Il AABE]
AB  BE
5
9 6V7
9y =5 X 6V7
10V7
y= or 8,82
v answer | (6)P
OR
C = 60° [opp. £5 cyclic quad’ teencorst ze kdvh] )
BE? = 12% 4+ 27% — 2(12)(27)cos60° v Subst
1
BE? = 144 + 324 — 648()
BE? = 792 )
BE = v792 v V729
BE = 6V22
AD Dp v £ ¥R
—_— = [A Il AABE
e [AADP Il AABE]
o y
9 6V22
9y =5 X 6v/22
10v22 ——
) = or 15,
> 3 v answer
[11]
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QUESTION 10

DROIRSE S oM BRigsourceza cop

GRADE 12
MATHEMATICS
REVISION

E F

10.1 Construction

-

2. AB=DG
3. AC =DH

SE=G,

DG _DH

""DE DF

yOUNG,
Y iNSTeikes

In AABC and ADEF
1.A=D (given)

.. AABC =ADEF (S£S)

but AB =DG and AC =DH

DG =AB and DH=AC v construction

(constructon)

(constructon)
vS/R

~B= fil and B=E (given) vS

vS/R

~.EF||GH (corresponding £s =) vS vR

(line || toside of A)

(6)
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10.2
10.2.1 |In ACKB and AAKC
. vS/R
C, =A (tan-chord)
K=K (common /) S
KCT =B, (3%Zin 8)
~ACKB||AAKC (£ £ 2) vR (3)
1022 | T,=0,+A (ext Lof A) vSR
KCT= 61 - é‘l - 63
But C, +C; =90° ( Zsin semi-circle) VS YR
But G, =A (proven)
KCT = A +90°
~.T) =KCT = A +90° v
yQUNG4 Downloaded from eduresourceza.com ,@1
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0118524744

REVISION
(4)
10.2.3 | ACOT ||| AAKC
TCO=A (Zs opp equal sides; CO = AO) VSR
2 g 'S
T, =KCA (proved )
0, =K (3" ZLin A)
ACOT ||| AAKC (L LX) YR (3)
10.2.4 | ACKB]||AAKC
_BE_CK Vratio
KC AK
- BK.AK = KC’ v3
ACOT ||| AAKC
KC _AC v ratio
OFf €T
- KC.CT = AC.OT
« e ACOT VS
(4)
- g2 Acor’
C'I"-
[20]
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REVISION
QUESTION/VRAAG 10
10.1
S - A W L s
i | Construction: Connect DC and BE and draw the altitudes k and h { ¥ constr/ i
| Konstruksie:  Verbind DC en BE en trek hoogtelme k en h. i konstr |
I{ ..... i . S _ Y S——
] " i
|| Area AADE _ 3XADxk  pp | |
| Area ABDE %xBka BD L vs
| Area AADE _3XAExh ap |
Area ADEC  LxECxp EC VS |
| but/maar: Area ABDE = Area ADEC vs vk |
[DE comimon base/ gemeenskaplike basis with/mer DE || BC)
Area AADE  Arca AADE Yéohctusion! |
Area ABDE  Area ADEC afleiding |
AD _ AE ?
i BD EC .
i ‘ S - (©) |

y@uu& Downloaded from eduresourceza.com @
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TN B T . . ~Vv )
= [line | | side of A/ fyanr | | sv van A) i Y8 ¥R
ORIOF [RS||BP]
3 i3
AS 3 ' |
—== AP = PC 3 ;
SC 7 [ ¢] 5 |
R PaeTETIE. S .- ¢
T qeene linel[sideof & m |1y van 4] [ YS VR
OR/OF [RS||TP) i
2 i
=3 vanswer/antwoord |
| Y \ G R - R ) N
1023 Areaof ARAS AS 3 3 i-
 Areaof ARSC SC 7 ‘f;
i i
[common height / j "
- gemeenskaplike hoogte] i R :
L R ) (2)
1024 Area ATPC L TCPC.sinTCP ¥ Correct subst
" Area ARSC ~ ! RC.SC.sinTCP e
2 Korrekte vervang.
_J1C PC in area-reé¢l
RC SC
55 215
= — oy
77 .
25 - v answer/antwoord
% (3) |
i 18]
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QUESTION/VRAAG 11
M
S
N
A"
(0] P Q
1.1 | ON OT
—_—=— th digh
TS [ prop theoremeweredigh | j S YR
ON OP , : .
——=— [prop theorem/eweredigh]
NM PQ /S
_OT _OP
TS PQ “)
~NT||MS
112 | 9N OF .3 . vS/R
——=——==[prop theoremieweredigh
el L /]
OT = 3 x 32
8
5
VT =—x12
8 8 v'method/metode
15
=— or7.5 v' answer/antwoord
“)
[8]
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QUESTION / FRAAG 11
— 2
pa— ."
3
%
E +3
x+9 —=
S
Q
\/ R
11.1 PE_PD line || one side APOQ OR v'S
EQ DO prop theorem ED||OQ / R
lyn || een sy APOQ OF
: eweredigheid stelling ED||0Q
x 3"
9 x+3
x°+3x=06x
x?-3x=0
x(x—=3)=0
x=0 or/of x=3
N.A/ nvt Lw=3
DO=6
DO=0R. radi1 / radiusse
OR =6units / eenhede VOR =6 4)
11.2 [ S is the midpoint of RE / S is die
middelpunt van RE
DE =208 midpoint theorem / vR
DE = 2.8 units / eenhede middelpunt stelling v answer (2
11.3 AreaAPED PD same height (DE) / v'S
AreaAPER PR dieselfde hoogte (DE) vR
=
14
-k vl
7 7
Area APER =7 xArea APED
= 18.9 units’ / eenhede’ v18.9 @
[10]
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