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TAXONOMY LEVELS EXPECTED TO BE IN THE PAPER

PAPER 2

Cognitive levels

Description of skills to be
demonstrated

Marks
Out of
150

Knowledge
20%

Straight recall

Identification and direct use of correct formula on the
information sheet (no changing of the subject)

Use of mathematical facts

Appropriate use of mathematical vocabulary

30

Routine
procedures
35%

Estimation and appropriate rounding of numbers
Proofs of prescribed theorems and derivation of
formulae

Identification and direct use of correct formulae the
information sheet (No changing of the subject)
Perform well known procedures

Simple applications and calculations which might
involve few steps

Derivation from given information may be involved
Identification and use (after changing the subject) of
correct formula

Generally similar to those encountered in class.

52,5

Complex
procedures
30%

Problems involve complex calculations and/or higher
order reasoning

There is often not an obvious route to the solution
Problems need not be based on a real-world context
Could involve making significant connections between
different representations

Require conceptual understanding

45

Problem
solving
15%

Unseen, non-routine problems (which are not
necessarily difficult)

Higher order understanding and processes are
involved

Might require the ability to break the problem down
into its constituent parts

22,5
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NOTES TO REVISE WITH

1 MEAN: the average of the set of data. Sum of all data items + number of items.
2 MEDIAN: of.... there are as many items above the median as below it.
2;4;6;7;10 Median is 6 — the value in the centre
OR: 2;4;6;7;10; 12 ; 18

2;4;6,;9;12;15 Median=6;9=E=7,5

2
3 MODE of... (Value that occurs most often...remember MOST)
2;4;63;6;7;12 Mode =6
MODE of ...

2;4;636 ;7;12;12;15 Modes =6 and 12
This set of data is bimodal.

4 RANGE = highest value — lowest value
2;4;6;7;10Range=10-2=8
5 QUARTILE 1 / Lower quartile of an odd number of data items
7;9;10;10;11;12;15 Median = 10 Lower Quartile = 9 It is the median of the
data items to the left of the median

OR the Lower Q of 9 dataitems: 2 ; 4 ‘6 ;6;7;8; 9; 12 ;15

6 Quartile 3 / Upper quartile of an odd number of data items
7;9;10;10;11;12;15 Median = 10 Upper Quartile = 12 It is the median of the
ﬁ—!

data items to the right of the median

OR the Upper Qof 9 dataitems: 2 ; 4 ;6 ;6;7; 8; 9 ‘12 ;15

7.1 Quartile 1 and 3 of an even number of data items

7; 9f10; 10111 ; 12f15; 22 The median of this set is 10+11 =10,5
. 9+10 . 12 +15
Quartile 1 = > =9,5 Quartile 3 = T =13,5
OR: Quartile 1 and 3 of an even number of data items
¥ ¥
2,4 ;6 ;6;7;8; 9;12;15; 20
7.2 Quartile 1 and Quartile 3 of a large set of data (Position)
Suppose there are 8527 data items
. 1 .
Quartile 1 = 2(8527 + 1) Quartile 3 = %(8527 + 1)
= 2132nd data item = 6 396th data item




MATHEMATICS EXAM KIT 202 PAPER 2

8 PERCENTILES
11 percentile of 70 values
11% of 70 = 7,7 value =~ 8% value
On an ogive: get the 8™ value on
the vertical axis.
Draw a horizontal line to the graph
and drop a perpendicular
line to the horizontal axis. ¥ | 11" percentile
This is the 11'" percentile.

8™ value
«—

9 INTER QUARTILE RANGE: Quartile 3 - Quartile 1
Quartile 3 — Quartile 1

10 SEMI INTER QUARTILE RANGE: 2

11 FIVE NUMBER SUMMARY OF A SET OF DATA
(1) Lowest value (2) Quartile 1 (3) Median (4) Quartile 3 (5) Highest value
12 BOX AND WHISKER DIAGRAM - USE THE FIVE NUMBER SUMMARY
Use the 5-number summary

o—— o
lowest highest
Qi1 Q2-Median Q3

Negatively skewed

°® o
Skewed to the left

Positively skewed

Skewed to the right

-

25% of 25% of 25% of 25% of values lie here
values values values
50% of values lie here 50% of values lie here

13 IDENTIFICATION OF OUTLIERS
An outlier is a data value which is much larger or smaller than the rest of the values in the data set. This
value will not follow the general trend of the data.
A value is defined to be an outlier if it fulfils one of the conditions below:
e Thevalueis less than @Q; — (1,5 X IQR)
e The value is greater than Q3 + (1,5 X IQR)
14 BAR GRAPHS
In a bar graph the bars don’t touch.
Data about anything that can be counted is displayed on a bar graph.
Note:
e The bar graph is drawn in a frame
e The graph must have a proper heading
e Both axes must be labelled
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15 PIE CHART
e Canyou draw a pie chart? Basically, it represents the same data than a bar chart. The frequency of
each bar is calculated as a percentage of the total.
e The same percentage is calculated of 360°. THIS IS THE SIZE OF THE SECTOR ANGLE (the sector angle
is the angle of the slice of e.g. a piece of pizza — the angle at the centre determines the size of the
slice.)

16 COMPOUND BAR GRAPHS:
e boys/ girls distribution in a number of classes [D
e yes/no responses to a number of questions
DIVIDED BAR CHART: same information but on top of each other
17 HISTOGRAM
e The intervals can be height, time, age, length, marks and so forth.
e The number of data items that fall within a certain interval is the frequency of the interval. The
height of the bar reflects the frequency of the items falling within an interval.
e The bars touch because the number intervals are continuous. We say: numerical class intervals
are displayed on the horizontal axis.
e From the histogram you can be asked to draw an ogive.
18 FREQUENCY POLYGON
The midpoints of the class intervals of a histogram are calculated. These
midpoint values are indicated at the tops of the bars. Then these rﬂ_h
midpoints are connected. The polygon is anchored to the horizontal axis
on the left-hand side of the first bar and the right-hand side of the last bar.
19 LINE GRAPH / BROKEN LINE GRAPH
Most often seen in the financial pages of newspapers (e.g. JSE).
e Shows increasing or decreasing trends or changes over time
e Help to make predictions based on the trend observed in the graph.
20 OGIVE OR CUMULATIVE FREQUENCY
You will be given a frequency table and from that you have to draw an ogive. This is a very cryptic
example but shows the principle.
DRAWING: Cumulative frequency on the y — axis and class intervals on the x - axis

Age intervals Frequency (amount of | Cumulative frequency | Ordered number
people falling within pairs that are “made”
this age interval) with the information

0<x< 10 2 . - 2 (10;2)

10<x< 20 33— | 15 (20; 15)

20<x < 30 18— 33 (30;33)

30<x< 40 16 ¥ , 49 (40 ; 49)

40<x< 50 6 ¥ 55 (50; 55)

—_— /’
—

ORDERED PAIRS

NB: TO DETERMINE THE ORDERED PAIR USE THE VALUE OF THE UPPER LIMIT OF THE CLASS INTERVAL AND
CUMULATIVE FREQUENCY

GROUNDING

Use the value of the lower limit of the first class interval and zero then ground the graph.

Sometimes in the class interval inequalities the inequalities change position e.g.
0<x< 10 willbe 0 x< 10
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at this point.

20.3

20.4

20.1 QUARTILES (Q1, Q3 and the Median) FROM AN OGIVE
Lower Quartile (Q1)=i X (n+ 1) = Position

Median (Q;) = % X (n+ 1) = Position
Upper Quartile (Q3) = Z X (n+ 1) = Position

Once all the values have been found draw a line from the y — axis to the graph and then read the x — values

20.2 BOX AND WHISKER FROM AN OGIVE
FREQUENCY TABLE FROM AN OGIVE.
This means you must work backwards and determine the frequency of each interval

that originally was in the frequency table. Practise this.

From the ogive, you can be asked to draw a histogram.

21 AVERAGE e.g. AGE WHEN GIVEN A FREQUENCY TABLE:

Age intervals Midpoint Frequency (amount of people falling
(average) of | within this age interval)
each age
interval f
X X.f
0<x<10 0+10_5 2 2x5=10
5 =
10 < x £20 10 + 20 _15 13 13x15=195
2
20 < x <30 25 18 18x25=450
30 < x < 40 35 16 16x35 =560
40 < x < 50 45 6 6x45=270
55 people 10+195+450+560+270=1 485

485

1
Approximate average of all the ages = E =27

ONE LOSES THE DETAIL OF THE DATA IN A TABLE LIKE THIS.

EG. The 6 ages data in the last interval 40 < X £ 50 could have been: 41 47 49 50 46 42
If we take the midpoint (average) of the interval, then we say the ages are: 45 45 45 45 45 45

21.1 THE MODAL CLASS INTERVAL: the class interval with most data items.

21.2 THE CLASS INTERVAL WHERE THE MEDIAN OF THE DATA LIES
In this case: 20 < x < 30 THE 27™ DATA ITEM LIES HERE.
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22 VARIANCE: it is a measure of the dispersion of the data.
[(standard deviation)? = variance]

X X=X (x —X)? | Answer
3 3-5 2 | (2 4
4 4-5 -1 | (-1)? 1
8 8-5 3 (3)? 9
5 5-5 0 (0)? 0
Total: 20 Total: 14
14= > (x = X)?
Mean: Mean of these squared values
20 14
=5 ===35
4 4
THE VARIANCE IS 3,5

22.1 STANDARD DEVIATION (O )= /3,5 =1,87 : it is a measure of the dispersion of
the data about the mean.

22.2 AN INTERVAL THAT IS ONE STANDARD DEVIATION from the mean:
5-0 ; 5+ 0] (5=mean) [5 - 1,87 ; 5 + 1,87]
which gives [3,13; 6,87]

How many of the data items in the table lie in this interval?

22.3 AN INTERVAL THAT IS TWO STANDARD DEVIATIONS from the mean:
[5-2.0 ;5+2.0] [5-187-1,87 ;5 + 1,87 + 1,87]
which gives: [1,26; 8,74] How many data items lie in this interval?

23 SCATTER PLOT
e The data are recorded as ordered number pairs. CAN YOU PLOT POINTS?
The ordered number pairs are plotted on a Cartesian plane.
The data investigate a possible relationship between things like:
(1) Years/Numbers (2) Wrist size/shoe size (3) Mathematics marks/ English marks
(4) Shelf space in a shop/Weekly sale of an item
e The line of best fit is the trend line drawn on a scatter plot or scatter diagram. It shows whether the
points are “scattered” in a straight line, parabola, hyperbola or an exponential graph shape.
e Being able to extrapolate (reading off information from extended parts of the line of best fit).
e To interpolate means to estimate by “observing” the known data around a point (reading off
information based on the line of best fit of the known data)
e The correlation refers to how strong the relationship seems to be. It could be non-existent, weak,
strong or very strong.
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23.1 LEAST SQUARES REGRESSION LINE
e |tis astraight line in the form y = mX + c is represented as y = A + BX where B is the gradient and
Ais the y —intercept.
e The line will always pass through the mean point of the data set(x; V)
e The mean point is determined by determining the mean of the X —values (X) and the mean point
of the y - values(y).

CASIO CALCULATOR
USING A CALCULATOR TO DETERMINE REGRESSION LINES AND THE MEAN POINT

STEP BUTTON TP PRESS/METHOD CALCULATOR DISPLAY
1 Mode A list of various modes
2 2(STAT) A list of options in STAT mode
3 2(A +BX) A table to input x and y values
4 Input each data value for (X) and (Y Jone at a time , pressing the = button after each entry
5 Once all the data is entered press AC 0
6 Shift 1 ( STAT) A list of options to choose
7 5 (Reg) 1:A 2:
3ir 4:x
5y

8 Pressing 1 will display the value of A. Pressing 2 will display the value of B. Pressing 3 will display
correlation coefficient r.

9 1 (A) and then = | 24,8121547

10 To determine the value of B repeat 6, 7 and 8 pressing 2 ( B) instead of 1

11 1(B) and then = | 0,2779005525

12 To determine the mean (' ) point of the data set repeat step 6

13 4 (Var) 1:n 2:x
3:6x 4: sx
5: 6:0y
7:sy

14 Pressing 2 will display the X —value of the mean point (82) and pressing 5 will display the y — value
of the mean point(47,6)

e.g.
Time (Minutes) 10 40 80 120 160
Temperature (°C) 30 35 43 60 70

The equation of the line best fit: y = 24,81 + 0,28X
Mean point (82 ; 47,6)
Correlation coefficient ( r) = 0,9881730865

NOTES ON REGRESSION LINES
e Itis important to understand that a linear regression line can be fitted to any data set.
e The linear line is not always the ideal line to use.
o Different association can be shown on bivariate data which are:
v'Quadratic association
v Inverse association
v" Exponential association
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23.2 CORRELATION COEFFICIENT
e Correlation coefficient is represented by r
e Correlation coefficient tell us about the strength of the relationship between the variables.
o |t tells us well the data fits the line of best fit.
e Correlation coefficient always lie between and including 1 and -1
NB: DO NOR ROUND OF THE CORRELATION COEFFICIENT TO AN INTERGER

r= Correlation

1 Perfect positive association
0,9 Strong positive association
0,5 Moderate positive association
0,2 Weak positive association

0 No correlation
-0,2 Weak negative association
-0,5 Moderate negative association
-0,9 Strong negative association

-1 Perfect negative association

e.g.

r=0,2 r~0,4 r~0,7 r~=0,9 r~-05

EXPONENTIAL PARABOLIC

24 THE STEM AND LEAF PLOT OR DIAGRAM

Leading digits | Trailing digits
1 Rowl: 2,3 | (1eNs) (UNITS)
Row 0 23 2: 10, 12, 14, 15
Row 1 0245 3: 20, 23, 24, 25
Row 2 346 4. 32, 35, 37, 37
3 2577

The bold 1. 2 and 3 come from the first column in the table and represent tens.

NB Calculator usage is an Important skill in this tepie
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COMMON ERRORS AND MISCONCEPTION

Learners entering incorrect values on the calculator.
Identification of independent variable and dependent variable is challenging on determine the
equation of a least square regression equation.
Learners still swapping the value of A and B on the equation of the least square regression line
Drawing an Ogive is still a challenge.
e Grounding the graph
e Using of the correct values (Cumulative frequency or frequency)
e Using lower class limit and upper-class limit.
Rounding off to the required decimal is still a challenge.
Word such as “Predict” challenge learners as such learners just guess the answer.
Using the information to prove as if it is the given information.
Calculator usage is still a problem

SUGGESTION FOR IMPROVEMENT

Learners to be given multiple opportunities to practice calculator skills

Learners should be made aware that the operation procedure varies from one brand of the calculator
to another.

It is advisable to use the same brand that has been used during the year even in the examination.
Teachers to always emphasise correct rounding off.

Teachers should explain each definition or concept in detail.

It is important for teachers to discuss the independent and dependent variables.

Learners should be taught to use the regression to make predictions.

Teachers should stress to learners that it is not permissible to use information that they must prove as
if it is given information.

Graphs are an integral part of Statistics, learners should be given more practice on drawing graphs,
reading off from the graphs and interpreting the graphs.

Grounding of an ogive should be emphasised.

Drawing an ogive
SEE NUMBER 20 on the NOTES

EXAM TIPS WHEN ANSWERING STATISTICS QUESTIONS

e Read the information more than once.

e Analyse and understand the data( Information ) given

e |tis advisable to Use colour to analyse information given.
e Make sure your calculator is in good working condition.

10
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WARM UP QUESTIONS OR PRACTICE QUESTIONS
NOVEMBER GRADE 11 2018
QUESTION 1
A school held a sports day. One of the items on the programme was an obstacle race. Teams of
10 parents and learners participated in this race. The table below shows the time taken, in
minutes, by each member of a particular team to complete the race.
4 12 13 16 17 18 20 22 22 25

1.1 How long, in minutes, did it take for the fastest member of this team to complete

the race? (1)
1.2 Determine the mean time taken by this team. (2)
1.3 Calculate the standard deviation for the data. 1))
1.4 How many members of the team completed the obstacle race outside of two standard

deviations of the mean? ()]
1.5 It took another team a total time of x+5 minutes to complete the race. Calculate the

value of x if the overall mean of the two teams combined was 18 minutes. (3)

(10]

11
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QUESTION 2

2.1 A survey was conducted of the ages of players at a soccer tournament. The results are
shown in the cumulative frequency graph (ogive) below.

Cumulative frequency graph of the ages of soccer players
50 +— ==
== : e e o = =EST Sm===
e EE=====m———co SESEESTasEs
40 EEEEr e e PP e PR e e : =
> ——— —~ = ',,j";‘ 1 +—— : ,—: e 3 I ’* ———=
2 = = = =
S SEEEEESETSES CEEEs
RE e £iESEssssscccs
b = = : SS2Es =
2 20 E et - ,,/ = =
= = —I=F 5 s i = imm =
= . ——= } Vb
E _',: == _,.:l_.’,": _,‘I: Prge i‘,;:,fi =t T U == —
o W e
= = ,_;;;,‘::,:,“ ;ti_‘ I i i o e e e e * =EEE =
0 5 10 15 20 25 30 35 40
Ages of soccer players

2.1.1 How many players took part in the soccer tournament? )
2.1.2 Determine the number of players between the ages of 24 and 31 years old. 2)
2.1.3 Complete the frequency column of the table below in the ANSWER
BOOK.
CLASS FREQUENCY | CUMULATIVE
INTERVAL FREQUENCY
152x<20 4
20=x <25 13
25<x<30 37
30<x <35 47
35<x<40 50 (3)
214 Use the grid provided in the ANSWER BOOK to draw a frequency
polygon for the data. (4)

12
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2.2 Two Grade 11 Mathematics classes have the same number of learners. The five-
number summaries of the marks obtained by these classes for a test are shown below.

CLASSA (30 ;48 ;65;82;90)

CLASSB (50 ; 58 :65; 75 ; 90)
The parents of learners in CLASS A and CLASS B observe that both classes have the
same median and the same maximum mark and therefore claim that there is no
difference in the performance between these classes.
Do you agree with this claim? Use at least TWO different arguments to justify your

answer. 3)
[13]

NOVEMBER GRADE 11 2017

QUESTION 1

1.1 Mr Brown conducted a survey on the amount of airtime (in rands) EACH student had
on his or her cellphone. He summarised the data in the box and whisker diagram
below.

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66

1.1.1 Write down the five-number summary of the data. (2)
1.1.2 Determine the interquartile range. (1)
1.1.3 Comment on the skewness of the data. (1)

13
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1.2 A group of 13 students indicated how long it took (in hours) before their cellphone
batteries required recharging. The information is given in the table below.
8 | 10 | 17 | 20 | 29 | 32 | 48 50 | 50 | 63 | ¥ | 107
1.2.1 Calculate the value of y if the mean for this data set is 41. (2)
1.22 If y=94, calculate the standard deviation of the data. (1)
1.2.3 The mean time before another group of 6 students needed to recharge the
batteries of their cellphones was 18 hours. Combine these groups and
calculate the overall mean time needed for these two groups to recharge
the batteries of their cellphones. 3)
(10]
QUESTION 2
A student conducted a survey among his friends and relatives to determine the relationship
between the age of a person and the number of marketing phone calls he or she received within
one month. The information is given in the table below.
AGE OF PERSON FREQUENCY CUMULATIVE
IN SURVEY FREQUENCY
20<x <30 7 7
30<x <40 27
40 <x <50 25
50<x <60 64
60 <x =70 72
70 <x <80 4
80 <x<90 80
2.1 Complete the frequency and cumulative frequency columns in the table given in the
ANSWER BOOK. 4)
22 How many people participated in this survey? (1)
23 Write down the modal class. (N
24 Draw an ogive (cumulative frequency graph) to represent the data on the grid given in
the ANSWER BOOK. 3)
2.5 Determine the percentage of marketing calls received by people older than 54 years. (3)
[12]

14
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TYPICAL EXAM QUESTIONS
NOVEMBER 2019
QUESTION 1
The table below shows the monthly income (in rands) of 6 different people and the amount (in
rands) that each person spends on the monthly repayment of a motor vehicle.
MONTHLY INCOME -
(IN RANDS) 9000 13 500 15000 16 500 17000 | 20000
MONTHLY REPAYMENT
(IN RANDS) 2000 3000 3500 5200 5500 6 000
1.1 Determine the equation of the least squares regression line for the data. (3)
1.2 If a person earns R14 000 per month, predict the monthly repayment that the person
could make towards a motor vehicle. (2)
13 Determine the correlation coefficient between the monthly income and the monthly
repayment of a motor vehicle. (1)
1.4 A person who earns R18 000 per month has to decide whether to spend R9 000 as a
monthly repayment of a motor vehicle, or not. If the above information is a true
representation of the population data, which of the following would the person most
likely decide on:
A Spend R9 000 per month because there is a very strong positive correlation
between the amount earned and the monthly repayment.
B NOT to spend R9 000 per month because there is a very weak positive
correlation between the amount earned and the monthly repayment.
C  Spend R9 000 per month because the point (18 000 ; 9 000) lies very near to the
least squares regression line.
D  NOT to spend R9 000 per month because the point (18 000 ; 9 000) lies very far
from the least squares regression line. (2)

8]

15
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QUESTION 2

A survey was conducted among 100 people about the amount that they paid on a monthly basis
for their cellphone contracts. The person carrying out the survey calculated the estimated mean
to be R309 per month. Unfortunately, he lost some of the data thereafier. The partial results of

the survey are shown in the frequency table below:

2.1

2.2

23

24

2.5

How many people paid R200 or less on their monthly cellphone contracts?

AMOUNT PAID FREQUENCY
(IN RANDS)
0<x<100 7
100 < x <200 12
200 < x <300 a
300 < x < 400 35
400 < x <500 b
500 < x < 600 6

Use the information above to show that a=24 and »=16.

Write down the modal class for the data.

On the grid provided in the ANSWER BOOK, draw an ogive (cumulative frequency

graph) to represent the data.

Determine how many people paid more than R420 per month for their cellphone

contracts.

(1)
(5)
(1)

(4)

(2)
[13]

16
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NOVEMBER 2018
QUESTION 1
1.1 The cumulative frequency graph (ogive) drawn below shows the total number of
food items ordered from a menu over a period of 1 hour.
CUMULATIVE FREQUENCY GRAPH (OGIVE)
140 — - — R
BEEEEEEEARERSES ST AR
5130 J* /Lr_]
= t‘ = 44 :_i :|~ i et
g 120 —— 7 v
o B - &
£ 110 — + /_( — ==
e }-E.| = A =
h 100 11 _:' m - [ -1 —f— - ——
= E e Bl = = i EEEREE
& 2 s e K_ = 2 il 12 et 8
@ 90 — =
T AT A T
o 80 ——————— : - T
g ‘[l“‘} ! ii‘ “‘,»*:l: i J
2 70 -+ = : EEE : =
g EEEEEREaEeciE: EEEEESSERERRaRRcioEEs
Qe R E R IR
= 50 e T .: i : e = I
£ o bt e
@ 2 o )t 5t e o g = =5 = | o
k= EEE==eRERSEs 3= s5 SEmEmEEEEESE
= ) FEEEERE = mr { 4
E 20 EEHHERS = T -HE EEEESSESSES
10ii¢;>’¢ == e I = o
=TT = = e REE 1
o/f i -t e — i S0 b e it
0 10 20 30 40 50 60
Number of minutes
1.1.1 Write down the total number of food items ordered from the menu during
this hour. 0y
1.1.2 Write down the modal class of the data. (1)
1.13 How long did it take to order the first 30 food items? (€))]
1.14 How many food items were ordered in the last 15 minutes? (2)
1.1.5 Determine the 75™ percentile for the data. 2)
1.1.6 Calculate the interquartile range of the data. )

17
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1.2

Reggie works part-time as a waiter at a local restaurant. The amount of money
(in rands) he made in tips over a 15-day period is given below.

121

1.2.2

35

70

75

80

80

90

100

100

105

105

110

110

115

120

125

Calculate:

(a) The mean of the data

(b) The siandard deviation of the data

Mary also works part-time as a waitress at the same restaurant. Over the
same 15-day period Mary collected the same mean amount in tips as
Reggie, but her standard deviation was R14.

Using the available information, comment on the:

(a) Total amount in tips that they EACH collected over the 15-day

period

(b) Variation that EACH of them received in daily tips over this period

@
@

(D

(1)
(15]

18
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QUESTION 2

A familiar question among professional tennis players is whether the speed of a tennis serve (in
km/h) depends on the height of a player (in metres). The heights of 21 tennis players and the
average speed of their serves were recorded during a tournament. The data is represented in the
scatter plot below. The least squares regression line is also drawn.

Average serve speed (in km/h)

SCATTER PLOT
255

250 e R

245 = ! S i

A

240 —

235

230

225

220 —— = o e e e s s 1
SR m .

215 - : e

210 -

205 | ! 1 == o e s e i i i s o I it
18 1,85 1,9 1,95 2 2,05

Height of a player (in metres)

e
-
[

2.1

22

23

2.4

Write down the fastest average serve speed (in km/h) achieved in this tournament.

Consider the following correlation coefficients:

A r=093 B. r=-042 C. r=0,52
2.2.1 Which ONE of the given correlation coefficients best fits the plotted data?
222 Use the scatter plot and least squares regression line to motivate your

answer to QUESTION 2.2.1.

What does the data suggest about the speed of a tennis serve {in km/h) and the height
of a player (in metres)?

The equation of the regression line is given as y = 27,07 + bx.

Explain why, in this context, the least squares regression line CANNOT intersect the
y-axis at (0;27,07).

(1)

(D

M

(1)

(1)
[51

19
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NOVEMBER 2017

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 msprint 1 44 | 105 1105 10,0 11 | 11,0 112/ 11,5| 12 | 12 | 122 125
(in seconds) |
Distance of bestlong jumpl ¢ | 57 | 75 | 73| 76 | 72 | 68| 7 | 66|63 68/ 64
(in metres)
The scatter plot representing the data above is given below.
SCATTER PLOT
9 = e e s e — = e —
MERl====cE=====sccsms=cap=====
E 85— e ee=s====s
N eSS ESSSSSSSSEScE
Bb 3 ——— 1 == e —— '
g -~ gy e oy i s s W o = e o |
4 S 1 : ' 11— - -
@ == i ' = e o i e e = e
E £ 7 EnEn = SES i : —
=] .E ———— ] T T ! T
g S O s e
8 65—+ 1— o =
g W ) i . s
& et Y o ] oy O T—— i i1 [
A 6 T e o i e
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 § = 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 y =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 regression line increase or decrease? Motivate your answer without any
further calculations. (2)

(7]
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QUESTION 2
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.
T T
12 | 13 13‘14 14 16]1? 18 | 18 | 18 | 19 | 20
21 | 21 22‘22 23 | 24 25‘2? 29 | 30 | 36
2.1 Calculate:
2.1.1 The mean of the data (2)
212 The interquartile range of the data (3)
2.2 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)
23 Draw a box and whisker diagram to represent the data on the number line provided in
the ANSWER BOOK. 3)
2.4 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).
2.4.1 Which of the two groups, girls or boys, had the lower median time to
correctly name the colours of the rectangles? (D
242 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, 2)
[13]
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QUESTION 1

A survey was conducted at a local supermarket relating the distance that shoppers lived from
the store to the average number of times they shopped at the store in a week. The results are
shown in the table below.

ro
Lo
F =N
w
~
oo
=)

Distance from the store in km 1

Average number of times shopped
per week ,

SCATTER PLOT

e T = — . e e -
|

| = = B B =

— |
s I —
, | ' 1

e e e e e e
s, ‘ P | M
|

|
4 Ene— —
|

o
OCRNWBONON®WO M IN

Average number of times
shopped per week

0 1 2 3 4 5 6 T
Distance from the store in km

1.1 Use the scatter plot to comment on the strength of the relationship between the
distance a shopper lived from the store and the average number of times she/he
shopped at the store in a week.

1.2 Calculate the correlation coefficient of the data.
1.3 Calculate the equation of the least squares regression line of the data.
1.4 Use your answer at QUESTION 1.3 to estimate the average number of times that a

shopper living 6 km from the supermarket will visit the store in a week.

W

Sketch the least squares regression line on the scatter plot provided in the ANSWER
BOOK.

(2)

(2)
1]
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2.1

22

23

24

2.5

2.6

QUESTION 2

The heights of 160 learners in a school are measured. The height of the shortest learner is
1,39 m and the height of the tallest learner is 2,21 m. The heights are represented in the
histogram below.

Histogram

B g

Number of learners

1,1 1.3 1,5 1,7 1,9 2,1 23
} Heights (in m)

Describe the skewness of the data.
Calculate the range of the heights.

Complete the cumulative frequency column in the table given in the ANSWER
BOOK.

Draw an ogive (cumulative frequency curve) to represent the data on the grid
provided in the ANSWER BOOK.

Eighty learners are less than x metres in height. Estimate x.

The person taking the measurements only had
a 1.5 m measuring tape available. In order to

compensate for the short measuring tape, he T
decided to mount the tape on a wall at a height
of 1 m above the ground. After recording the
measurements he discovered that the tape was l
mounted at 1.1 m above the ground instead of
1 m. Distance above the ground

GROUND

1,5 m measuring tape

How does this error influence the following:
2.6.1 Mean of the data set

2.6.2 Standard deviation of the data set

(M
)

(2)

“4)
@)

(D

(h
(13]
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QUESTION 1

The table below shows the total fat (in grams, rounded off to the nearest whole number)
and energy (in kilojoules, rounded off to the nearest 100) of 10 items that are sold at a fast-food

restaurant.
Fat (in grams) 9 14 25 8 12 31 28 14 29 20
| Energy 1100|1300 |2100| 300 | 120024002200 1400|2600 1600
(in kilojoules)

1.1

12

Represent the information above in a scatter plot on the grid provided in the
ANSWER BOOK.

The equation of the least squares regression line 1s y = 154,60 + 77,13x.

1:.2.1 An item at the restaurant contains 18 grams of fat. Calculate the number
of kilojoules of energy that this item will provide. Give your answer
rounded off to the nearest 100 k.

1.2.2 Draw the least squares regression line on the scatter plot drawn
for QUESTION 1.1.

Identify an outlier in the data set.
Calculate the value of the correlation coefficient.

Comment on the strength of the relationship between the fat content and the number
of kilojoules of energy.

(3)

(2)

2)
(1
2)

(1
(11]
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QUESTION 2

A group of 30 learners each randomly rolled two dice once and the sum of the values on the
uppermost faces of the dice was recorded. The data is shown in the frequency table below.

Sum of the values
on uppermost faces

Frequency

2.1 Calculate the mean of the data.

22 Determine the median of the data.

2.3 Determine the standard deviation of the data.

24 Determine the number of times that the sum of the recorded values of the dice is
within ONE standard deviation from the mean. Show vour calculations.
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ANALYTICAL GEOMETRY

1.

NOTES TO REVISE WITH

The distance formula.

d = J(% = %) + (¥, - V,)

What to do if the distance of a line is given and either a y or an X is missing.
Suppose the distance equals 5 and one variable is missing

Then: 5 = \/(X1 = %) + (Y, - ¥,)°

Square both sides and solve.

The midpoint formula.
Xl + X2 . yl + y2
2 2

What to do if the ordered number pair at the midpoint is given and they want a y or an X at one
of the end points of the line.

X+ X,

X = ——— and/en y=u

2
midpoint that are known, and the unknown value(s) is/are one or two of the other coordinates in
the end point ordered number pairs.

where X and Y are the values at the

How to calculate the gradient (steepness, slope) of a straight line.

Y. = Y,

m=2*2—-

X, — X

The gradients of parallel lines are equal.

IF AB || CD thenm,g = m¢p

The product of the gradients of perpendicular lines is equal to -1.
If AB L CD then m,;, x m, = -1

26
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8. How to use the gradients of two straight lines to calculate a missing X or y.
Set up an equation.

Make your own equation. The two m values (gradients) are equal.

Yi = Y Ys = Y,

= (Gradient of the one line = Gradient of the other line)
X, — X, Xy — X,

Then solve for the unknown

o If the lines are perpendicular (1) masxs . mop=-1
Again, make your own equation.

yl_y2XYS_Y4
X, — X, X3 — X,

= —1 (Gradient of the one line X Gradient of the other line = -1)

1
Then solve for the unknown

o If the lines are perpendicular (2)
Apply the theorem of Pythagoras:
AB?2+ BC? = AC?

Then solve for the unknown

9. How to determine the equation of a straight line:
e When an m-value (Gradient) and a point are given.
Substitute the point into X1 and y;, and the gradient into m.

y =y, =m(x - Xx)
You can also use:
y=mx+cC

e When two points are given,

you first calculate the gradient, then use one of the above equations.
e You can be given the ¢ - value and a point:

Substitute into Y = mX + C. Solve for m. Write down the equation.

e You can be given the ¢ - value and the m - value:
Substituteinto Yy =mX + C

If you need the point(s) of an intersection you ALWAYS look for a

A line will TOUCH a circle if a simultaneous equation produces two equal x- and hence two equal
y-values or vice versa then it is a tangent.
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11. The angle of inclination is the angle on the RHS of the line where it cuts the
x axis. Itis formed between the line and the positive x - axis

0 SN\

Questions like these appear:

12. You calculate the angle of inclination by going:
2" fn tan (+value) = on the calculator.
If the angle is obtuse, then after this you go: 180° - angle.

Examples:
1) If the gradient equals 4, then you go:
2"%fntan 4 =....... this inclination equals: 57,962

This 57,962 is the angle of inclination.

2) If the gradient equals -4, then you go:
2"%fntan +4 = ....... this equal: 57,962
But the negative indicates an obtuse angle of inclination,
soyougo: 1802 -57,962= 122,042
This 122,042 is the angle of inclination.

Calculate all the angles by making use of the above.

2 B (6; 4)
p 7’

C(-1;-1)

A (8;-2)
13. The equation of X lines: Lines || to the y axis.
Equation:

xF0 x3+1 x+£2

0 1 2

14. The equation of y lines:  Lines || to the X axis.

Equation:
111 y:]'
] y=0
0
L0 y=-1
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15. If the x-intercept is (4; 0) and the y-intercept is (0 ; 7) then the equation of the

line is:
X oY _q (0;7)
4 7
x28: . 7X + 4y =28 (4:0)
The standard form is:

g + % = 1 where a and b are the x and y intercepts respectively.
THE ONE IS ALWAYS 1. It is part of the standard form.

Or read the gradient and the y-intercept off the graph and substitute into
y=mx+c¢

16. How to prove an angle is a right angle?
It the gradient of one line, times the gradient of the other line equals -1,
then the lines are perpendicular (cut at 902)
Example:
You must prove that two lines, AB and CD are perpendicular.

m ag = l and mCD=—§ then mag « Mmep=-1

since lX—E = -1, AB 1L CD
23 7

OR: IN A ABC calculate AB> + BC? andthen AC2.
IFAB? + BC2=AC? then AB L BC. (Converse of Pythagoras)

17. What does collinear mean?
It means that points lie in a straight line.

18. How to prove that points are collinear?
The question will be something like: PROVE THAT A (X; ¥), B (a; b) and C (s; t) are collinear.
If they are collinear, then:
My = Myc OR  length (AB + BC) = lenght AC

STRATEGIES :

Calculate m,; separately from m,..

If they are equal then the three points are collinear.
OR

Calculate length (AB + BC) separately from lenght AC

If they are equal then the three points are collinear.
OR:
M,z = Mg, CALCULATE THE GRADIENTS SEPERATELY.
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19

19.

20.

21.

Still about collinear points.

Three points A, B and C are said to be collinear. One of the X or y values is missing. How does
one find one missing X or y value?

Use two gradients that are equal.

Build your own equation: m,; = M,
Multiply by the LCD and solve.

Standard form (equation) of the circle with centre om the origin and radius r.
(x = 0)* + (y — 0)> = r? which becomes x> + y* = r?

Standard form (equation) of the circle with centre (a; b) away from the origin and radius r.

(x=a)* + (y = b)? = r?

How to determine the equation of a circle with centre away from the origin:

Case1l: Given acircle with centre C (a; b) and radius r, then....
(x-2a) +(y-b?=r?

Case 2:  Given a circle with centre C and a point on the circle, say Q.

A

Q(x;y)

A
v

«C (a; b)

v
First calculate QC (distance formula) to determine the value of the radius, r.
Then substitute centre C and the value of r? correctly into the circle equation,

(x=2a)* + (y = b)? = r?
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22. How to find the centre if the equation of a circle is given.
Shuffle the terms. X terms next to each other, y terms next to each other (if not given like this).

Complete the square for the X terms and complete the square for the y terms.

Factorise. Remember to add the values that are added on the L H Side to complete the square,
to the R H Side.
The additive inverses of the constants in the brackets are the X and the y values of the centre.

EG:

: . 3 91
Deter mine the centre and radius of x* + 4x + y* — =Y =4

100

SOLUTION :

3 91
X> +4x + Y2 - Ty = 4——
y 5y 100

91 , 3,
b = A (4 o)

4t a4 2
100 100

100
100

X + 4x + (2> + y°

(x +2)

—~~

X

+

N

v

| w
/—\/—\/_\ <

I—\|w o,)
;/;/

| I

Centre : (—2;+%) r2 =9 .~r=+9 =3
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23. The tangent drawn to a circle at a specific point is perpendicular to the radius of the circle
drawn to the same point. PM L PS

AW M

Apply the theorem of

Pythagoras to calculate any J

one of these sides. You have a
90° angle!

24. You need the gradient of the radius to get the gradient of the tangent.
This is a bargain! You get two for the price of one. If you have the one gradient, and the two lines
are perpendicular, then you HAVE the other gradient as well.

Since theradius is perpendicular to the tangent, the product of the gradients
will equal —1.

This implies that you can only deter mine the gradient of the tangent through the
gradient of the radius (and vice versa).

M agivs - mtangent =-1
. 4 4
So if mradius = E ) then mtan ent — o since E X——=-1
4 g 3 4 3
or if M agivs = _% , then mtangent =+$ since _% X g = -1

25. Intercepts on the axes???
This is old news:
e if you want the x intercept(s): let y = 0 and solve for x.
e if you want the y intercept(s): let x = 0 and solve for y.

26. Questions about the diameter.
The circle has a centre, remember, and on the diameter the radius = radius.
Watch out for questions involving the midpoint formula:

X1+X2.y1+y2
2 ’ 2

OR: they give the centre and one point on the circle. You go like in number 4.
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Circle centre P and
circle centre Q and the
circles touch each
other externally.
~PQ=R+r

Circle centre P and
circle centre Circles
touch each other
internally
~PQ=R-r

Circle centre P and
circle centre Q. Circles
do not touch each
other

~PQ>R+r
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Circle centre P and
circle centre P
intersect in 2 points
& PQ<R+r

‘ 4
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28. PROPERTIES (CHARACTERISTICS) OF A RECTANGLE, SQUARE, PARALLELOGRAM, RHOMBUS, KITE AND

TRAPEZIUM.
Quadrilateral Side lengths Side gradients | Angles at Diagonals
(pairs of vertices
parallel
sides?)
Parallelogram two pairs of two pairs of two pairs of bisect each
opposite sides are opposite sides | opposite other
equal are parallel angles are
equal
Rectangle two pairs of two pairs of all 4 equals are equal
opposite sides are opposite sides | to 902
equal are parallel
Square all sides are equal two pairs of all 4 equals are equal,
opposite sides | to 902 bisect each
are parallel other and
intersect at 902
Rhombus all sides are equal two pairs of two pairs of bisect each
(diamond) opposite sides | opposite other at 909
are parallel angles are
equal
Kite two pairs of no parallel one pair of intersect at 902
adjacent sides opposite but are
sides are equal angles are unequal
V eaual
Isosceles trapezium Non-parallel sides one pair of Two pairs of | equal
are equal opposite sides | equal angles

are
parallel

Trapezium

one pair of
opposite sides
are

parallel
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29.1t is important that you revise the properties of these quadrilaterals, because a knowledge of them
often is necessary in Analytical Geometry. HOW WOULD YOU NEED THIS?

PROVE THAT A QUADRILATERAL IS A.... FORMULAE
e 2 pairs of opposite sides Y, =Y
PARALLELOGRAM parallel m =
X, = X
Or e 2 pairs of opposite sides equal 2 2
pairs of opp wal Td = Jou = %) + (v - ¥,)
Or e One pair of opposite sides d 2 2
equal and parallel \/( ! 2) (yl yz)
m = yz - yl
X, — X
RECTANGLE e 2 pairs of opposite sides d 2 2
A VO = %) + (v, = ¥,)
1 ANGLE =90° Mas « Mep=-1
Or e 2 pairs of opposite sides equal 2 2
2 pals of opp M d = O =)+ (- )
1 ANGLE = 900 Ma « Mcep= _1
Or ¢ The 2 diagonals equal and d 2 2
bisect each other \/( ! 2) (¥ Y2)
X+ X Y, +Y,
2 ’ 2
The two midpoints must be equal
SQUARE e 4sides equal AND d 2 2
e YO =)+ (v~ %)
Mma . Mep=-1
Or e The two diagonals equal and d = 2 2
= X, —X,) + -
bisect (halve) each other at 90° \/( ! 2) (¥ Y2)
ma « Mmep=-1
X+ X Y, +Y,
2 ’ 2
The two midpoints must be equal.
RHOMBUS e 4sides equal 2 2
; d = 04 = %) + (v, - V,)
RHOMBUS e Diagonals bisect (halve) each m mes=-1
other at 90° A TR
X+ X Y +Y,
2 ’ 2
The two midpoints must be equal.
KITE e 2 pairs of adjacent sides equal 2 2
P ’ wal ld =\ - %) + (v, - Y,)
Or e One diagonal is bisected X, + X Y+,
e The 2 diagonals intersect at 90° 2 d 2
ma . Mep=-1
TRAPEZIUM e One pair of opposite sides is Mmpp=.....
parallel me =
ma = Mcp
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30.AREA FORMULAE
Parallelogram base. height
Rectangle length. breadth
Square side. side
Rhombus base. height
Kite % (diagonal 1. diagonal 2)
=% (product of the diagonals)
Trapezium % (sum of the parallel sides). height
Circle T.rr = 7.1
Triangle ABC %. base. height
Or
% a.b.sin C (SAS — trig formula may be used in
Analytical Geometry)

COMMON ERRORS AND MISCONCEPTIONS
—xy

Gradient formula written incorrectly as e.g. yz—y
271

Distance formula written incorrectly e.g.: d = y/(xz + x1)% — (¥ + y1)?
Learners are inconsistent in substituting values.

Learners substitution values that do not lie on the line of circle.

Lack of interpretation of diagrams.

Learners not indicate the figure they are working in.

Integration of topics is still a challenge.

SUGGESTION FOR IMPROVEMENT

Emphasise to learners to copy the formulae from the formula sheet.

Learners to label their coordinates as (xq; y;1) and (x2; y,).

It should be emphasised that only points that lie on the graph can be used.

Analyse the diagram before attempting to answer question.

In the analysis of the diagram use colour and mark off information on the diagram.

Indicate the figure you are working in. e.g. In A ABC.

Different topics in Mathematics should be integrated. Learners must be able to establish the
connection between Euclidean Geometry and Analytical Geometry
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EXAM TIPS WHEN ANSWERING STATISTICS QUESTIONS

e Learners must learn which formula is to be used to prove the most basic aspects of Analytical
Geometry.
E.g. Bisect is 2 mid-points
Perpendicular is the product of 2 gradients =- 1
e Learners should then follow the method laid out below:
o Select the correct formula from the data sheet
o Label the ordered pairs using the correct two points, e.g. A and C.
o Substitute correctly and accurately into your chosen formula
o Perform the arithmetic, preferably without a calculator
e Often Analytical Geometry questions follow on, (scaffolding). Look out for that, as you
might have already proven an aspect above, that you will require for the next sub-question
e Use the diagram more effectively.
E.g. Highlight the sides you are going to use for proving perpendicular, so you can see
clearly which points you are going to use for the substitution.
e You must answer the question, and remember to conclude, exactly what you were asked to
show / prove / conclude. Use wording to do this.
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QUESTION 3
A(=2 ; -5), B, C and D are the vertices of quadrilateral ABCD such that diagonal
AC is perpendicular to diagonal BD at T.
The equation of BTD is givenby 2y+x=18 and AB = 15 units.
y
C
B
T
15
0 x
A(-2;-5) \ D

3.1 Determine the gradient of line AC. (2)
3.2 Determine the equation of AC in the form y=mx+c. (2)
3.3 If the equation of AC is y=2x—1, calculate the coordinates of T. (3)
3.4 If ABCD is a kite with AB=BC:

34.1 Determine the coordinates of C 2)

342 Calculate the length of BT (4)

343 Write down the length of the radius of the circle passing through

points B, C and T (2)
(15]
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QUESTION 4
C, apoini on the x-axis, A(—5; -3) and B(4; 12) are the vertices of a triangle.
AB intersects the x-axis at E.
ABC=6 and BEC=a.
i by
B(4,;12)
0
E a 0 C .
S L '
A(-5:-3)
4.1 Calculate the gradient of AB. (2)
42 Determine the coordinates of point E. (3)
4.3 Determine the size of . Round off to the nearest whole number. (3]
4.4 If 8=76°, determine the equation of the line through A parallel to BC. (5)
[12]
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TYPICAL GRADE 12 EXAM TYPE QUESTIONS
NOVEMBER 2014

QUESTION 3

In the diagram below, a circle with centre M(5 : 4) touches the y-axis at N and intersects the
x-axis at A and B. PBL and SKL are tangents to the circle where SKL is parallel to the
x-axisand P and S are points on the y-axis. LM is drawn.

y :
S K I
N M(5 ; 4)
X
0O A B
P
3.1 Write down the length of the radius of the circle having centre M. (1)
3.2 Write down the equation of the circle having centre M, in the form
(x—a)’ +(y—b)" =r". )
33 Calculate the coordinates of A. (3)
3.4 If the coordinates of B are (8 : 0), calculate:
3.4.1 The gradient of MB (2)
342 The equation of the tangent PB in the form y=mx+¢ (3)
3.5 Write down the equation of tangent SKL. (2)
3.6 Show that L is the point (20 ;9). (2)
3.7 Calculate the length of ML in surd form. 2)
3.8 Determine the equation of the circle passing through points K, L and M in the form
(x=-p) +(y-¢q) =¢’ (5)
[21]
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QUESTION 4

In the diagram below, E and F respectively are the x- and y-intercepts of the line having
equation y =3x+8. The line through B(1 : 5) making an angle of 45° with EF, as shown
below, has x- and y-intercepts A and M respectively.

N
b

%'

D M
A / E 0 4
4.1 Determine the coordinates of E. (2)
4.2 Calculate the size of DAE. (3)
4.3 Determine the equation of AB in the form y=mx +¢. (4)
44 If AB has equation x—2y+9 =0, determine the coordinates of D. (4)
4.5 Calculate the area of quadrilateral DMOE. (6)

(19]
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QUESTION 3

In the diagram below, the line joining Q(-2 :-3) and P(a: b), a and 5> 0, makes an angle
of 45° with the positive x-axis. QP = 72 units. N(7 : 1) is the midpoint of PR and M is
the midpoint of QR.

R
M
Q(-2;-3)

Determine:

3.1 The gradient of PQ (2)
3.2 The equation of MN in the form y =mx + ¢ and give reasons (4)
33 The length of MN (2)
3.4 The length of RS (1)
3.5 The coordinates of S such that PQRS, in this order, is a parallelogram (3)
3.6 The coordinates of P (6)
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QUESTION 4

In the diagram below, Q(5 ; 2) is the centre of a circle that intersects the y-axis at P(0 : 6)
and S. The tangent APB at P intersects the x-axis at B and makes the angle « with the

positive x-axis. R is a point on the circle and PRS=46.

v

x
4.1 Determine the equation of the circle in the form (x-a)* +(y-b)* =7°. (3)
4.2 Calculate the coordinates of S. (3)
4.3 Determine the equation of the tangent APB in the form y=mx + ¢. 4
4.4 Calculate the size of a. (2)
4.5 Calculate, with reasons, the size of 8. 4)
4.6 Calculate the area of APQS. 4)

(20]
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3.8

QUESTION 3

In the diagram, A(-7 ;2), B, C(6 :3) and D are the vertices of rectangle ABCD.
The equation of AD is y =2x + 16. Line AB cuts the y-axis at G. The x-intercept of
line BC is F(p : 0) and the angle of inclination of BC with the positive x-axis is .
The diagonals of the rectangle intersect at M.

D [

y=2x+16—_»

C(6:3)
A(-7:2)

g

F(p:0)

Calculate the coordinates of M.

Write down the gradient of BC in terms of p.
Hence, calculate the value of p.

Calculate the length of DB.

Calculate the size of a

Calculate the size of OGB.

Determine the equation of the circle passing through points D. B and C in the form
(x=a) +(y-b)’ =r’.

If AD is shifted so that ABCD becomes a square, will BC be a tangent to the
circle passing through points A, M and B, where M is now the intersection of the
diagonals of the square ABCD? Motivate your answer.

(2)
(1
(3)

(2)
[19]
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4.1

42

43

44

QUESTION 4

In the diagram, M is the centre of the circle passing through T(3;7), R and S(5:2). RT is
a diameter of the circle. K(a ; b) is a point in the 4™ quadrant such that KTL is a tangent to
the circle at T.

w

K(a : b)

Give a reason why TSR =90°,

Calculate the gradient of TS.

Determine the equation of the line SR in the form y=mx +¢.

The equation of the circle above is (x—9)* + [; - 61J =36

4.4.1

442

443

444

4.4.5

Calculate the length of TR in surd form.
Calculate the coordinates of R.
Calculate sinR.

Show that b= 12— 29.

If TK =TR, calculate the coordinates of K.
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NOVEMBER 2017

QUESTION 3

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

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

y A

E x
C@8;4)
B (-6;-5)

31 Calculate:
3.1.1 The equation of AC in the form y=mx+¢ (4)
3.1.2 The coordinates of G if the equation of BG is 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 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.
J’ -
L
TR
P(—4 /ay'_ T
7 / & i \'\,\
- \
- | \ 1|
i M *
.. :/..,.-{, i' *h | E—— I P— » X
~7 8 "\. \ O /
\\1__ - _f’?/ﬁ(o "))
4.1 Determine:
41.1 The gradient of SR (4)
41.2 The equation of SR in the form y =mx + ¢ (2)
4.1.3 The equation of the circle in the form (x —a)” +(y— by’ =r’ 4)
4.1.4 The size of PKR 3)
4.1.5 The equation of the tangent to the circle at K in the form y=mx + ¢ (2)
42 Determine the values of ¢ such that the line y = 12 x +1 cuts the circle at two different
points. (3)
4.3 Calculate the area of ASMK. (5)
[23]
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QUESTION 3
In the diagram, K(- 1;2), L and N(1 ;- 1) are vertices of AKLN such that LEN = 78,69°.
KL intersects the x-axis at P. KL is produced. The inclination of KN is &, The coordinates
of M are (=3 ;-3).
—
V. A
*M(-3;-5)

3.1 Calculate:

3.1.1 The gradient of KN (2)

312 The size of @, the inclination of KN (2)
32 Show that the gradient of KL isequal to 1. (2)
33 Determine the equation of the straight line KL in the form y=mx+ c. (2)
3.4 Calculate the length of KN. (2)
3.5 It is further given that KN =LM.

3.5.1 Calculate the possible coordinates of L. (%)

352 Determine the coordinates of L if it is given that KLMN is a

parallelogram. (3)

3.6 T isapoint on KL produced. TM is drawn such that TM = LM. Calculate the

area of AKTN. 4)

[22]
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QUESTION 4
In the diagram, the equation of the circle with centre F is (x-3)+(y—-1)*=r".
S(6;5) is a point on the circle with centre F. Another circle with centre G(m ; n) in the
4™ quadrant touches the circle with centre F, at H suchthat FH: HG =1 :2. The point J
lies in the first quadrant such that HJ is a common tangent to both these circles. JK is a
tangent to the larger circle at K.
Y1 I
/ 865 5)
\ h

4.1 Write down the coordinates of F. 2
4.2 Calculate the length of FS. 2)
4.3 Write down the length of HG. 8))]
4.4 Give a reason why JH = JK. (1)
4.5 Determine:

451 The distance FJ, with reasons, if it is given that JK = 20 €))

452 The equation of the circle with centre G in terms of m and n in the

form (x—a)’ +(y=b)" =¢’ (0
453 The coordinates of G, if it is further given that the equation of
tangent JK is x=22 (7
(18]
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For m there are 2 strategies:
m For L one will simply say:
0 = tan 40°
k 10 L=180°-90" -40°
" =~ tan40°.10 o .
\ 10 1 L=50" (3£'SofA=180
40
M m = 8,4
K 10
OR:
By Pyth :
10 = c0s40° y Fythagoras
k
10 k .
?I =COS4O k m2 +102 :13’12
10 = cos40°k m? +100 =171,61
10 —k m? =171,61-100
cos 40° m? = 71,61
13,1 = k m = 8’5
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By the circle formula:

Now you can write

down the value of any

2 2
X" + . .
y one of the trig ratios

(-5)* +12° = e.g.
25 + 144 = 12
169 = r? sinf =13

13 =r 1

tan 0 =5

If you have x and y, calculate r.
If you have x and r, calculate y.

If you have y and r, calculate X,




MATHEMATICS

For x:

By the circle formula:

+oy2 =1
+ (-5)* =13
+ 25=169
=169 — 25
=144
=++144
==+12

EXAM KIT 202 PAPER 2

Since we have y and r, we can use the sin
fraction to find 8 . You go:

-5
sing = 13

2" fn/shift (+5 +13) = 22,6°

BUT THIS IS? (the reference angle) SO:

0 =360 - 22,6’

0 -337.4°

One chooses +12 here,
because the position of the
ordered number pairis in the
4™ quadrant; to the right of
the y axis.

But X is the p value, -~-p=12

IN APQR IT IS ALWAYS TRUE THAT:

THIS IS KNOWN AS THE SINE RULE and
given on the info sheet.
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We calculate Z via sin Z in the sin rule.

Write down the proportion

WANTED  What | have

What | have  What | have

sinz _ sin 60°

PAPER 2
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EXAMPLE 1 In AEFG:

e?=9* + f* - 2.9.f.cosE

e’ = 4% + 6> — 2.4.6.cos 50°
e’ =16 + 36 — 48.cos 50°
e’ = 21,14619474

e =46

This 2 is always a 2.
NB here: the side, included angle, side of the triangle were
given.

How did | know it has to be + or — ? [check the
guadrant in which the angle lies]

How did | know the name of the trig ratio to go
into the answer? [only with cos and sin of (90°
+...) and( 90° - ...) the name changes, all the
others stay the same]

How did | know that the reduced angle has to be
1°? [l rewrite the “big’ angle as compound
angles:

180°-... 180°+...0r 360 - ...
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How did | know it has to be
+or—7?

How did | know the name of
the trig ratio to go into the
answer?

How did | know that the
reduced angle has

tobee?
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TWO SPECIAL EXAMPLES:

EXAMPLES
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9.TRIGONOMETRIC FUNCTIONS
y =sin x y = COSX y =tan x
y =asin x y =acos X y =atan x

/V

The ‘d’ in each formula influences the amplitude of the
graph.

If ‘@’ is negative, it causes the reflection of the graph in the x-
axis.

y =sin X + Yy =COSX + Q y =tan X + @

The ‘g’ added to each ‘basic’ graph, shifts (translates) the
whole graph just as it is, g units

units upwards if g is positive and g units downwards if q is
negative.
y = sin KX Yy = COSKX y = tan KX

\ _—

The k changes the period of the graphs.

(o]

For the graphs of y = sin kx and y = coskx it becomes elell and for y = tan kx it

] 180° ]
becomes
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PAPER 2

y=sin (x + p) y =cos(Xx + p) y =tan (x + p)
y =sin (x + 60°) y =cos(x + 60°) y =tan (x + 60°)

T /

If p is positive like in these examples, it

moves (translates) the graph 60° to the

LEFT
y=sin(x + p) y =cos(x + p) y=tan (X + p)
y =sin (x — 60°) y =cos(x — 60°) y = tan (x — 60°)

G et

If p is negative like in these examples, it

moves (translates) the graph 60° to the

RIGHT
EXAMPLE |
e Suppose you have to draw the graphs of y = sin2x and y = cos(x — 60°)
Questions:

-  Where do the two graphs intersect? This is the simultaneous
equation of y =sin2x and y = cos(x — 60°)
e |t becomes the equation:
sin2x = cos(x — 60°)
Change the right-hand side to sin of an (angle).
sin2x =sin[90° — (x — 60°)]
sin2x =sin[90° — x + 60°]
sin2x =+sin(150° — Xx)

Quadrant where sin x>0:

Reference angle: (150°—x)

Solution: Q1 Q2

2x= (150° — x) + k.360° or 2x=180° — (150° — x) + k.360° kel

2X + x=150° + k.360° 2x =180° — 150°+ x + k.360° kel
3x=150° + k.360° ' 2x — x =30° + K.360°

+3: x=5b0° + k.120° or x =30° + Kk.360°

Substitute k =-3,-2,-1, 0, 1, 2, 3, etc. to get values in a specific interval.
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e What if they say: show on the graph where the solutions are of
2sin X cos x= cos Xxcos60° + sin xsin60° or

sin x cos x:%[cosxcos 60° + sinxsin60°]

Can you see that both these equations come from the graphs you drew?
Manipulate equations like these until you get your original graphs.

e What if they say: find the equation of h, where h is the function obtained (that you got)
after y = sin2x has been translated 4 units upwards.  h(x) =sin2x + 4

If one point on a graph is given, you should be able to get other
points on the graph, e.g. if (60° ; 0,87) lies ony = sinX then (240°; -0,87) also lies on the
graph.

The following graph shows the effect of p in the equation y =sin(x+ p)

-

ix)=3sm(x)

/ iz)=3sm(x-30)
¢ /- [fix)=3sin(x+30)
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-
—~| =] =
==
= .43
g =] =
wr | oo
FIL|T
R
11 1

The following graph shows the effect of r in the equation y =rsin(x)

tan(x +60)

The graph of y

T
43

i
—
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1.1  Solve for x € [0° 360°] for which cos 2x = sin x. (5)
1.2  Draw the graphs of f(x)=cos 2x and g(x) =sin x for
the interval x € [-90°; 180°]. Clearly indicate the intercepts with the axes as well
as the coordinates of the turning points on the graphs. (7)

1.3 Use your answer on QUESTION 2.1 and also indicate the coordinates of the
points of intersection of f and g on the graphs (2)
1.4 Hence use your graphs and determine the value(s) of x € [-90°; 180°] for which:

141 g(x)> f(x) (3)
142 f(x).gx)<0 (3)
1.4.3 g(x) increases while x increases (2)

1.1 COoS 2X =Ssin x
= cos(90° — x)

2x=90°-x or 2x=360°-(90°-x)
3x=90°
x=30° x=270° (5)

1.2 y 4

—457% 45° 1357

Xy

65



MATHEMATICS EXAM KIT 202 PAPER 2
1 1
1.3 (30%=) and  (150°% =)
2 2
x coordinates correct
y coordinates correct (2)
1.4.1 x=-90° or 30°<x<150° (3)
1.4.2 -45°<x<0° or 45°<x<135° or x=180° (3)
1.43 -90°<x<90° (2)
The diagram alongside shows the !
1
graphs of h(x) =sin ax and !
1
k(x) = btan x for x € [0°; 180°]. 5 (45°; '
. 1 yh
1 45°; 1
Use this diagram to answer the 0 : R
following questions. 0% 180 x
— 1
1 : (135°; -1)
-2 E (135°; -2)
|
1
1
X 1
2.1  Determine the values of a and b. 4)
2.2 For which values of x € [0°; 180°],
will h(x) decrease while
x increases? (2)
2.3  Write down the range of the graph of k. 2
2.4 What is the period of the function h? @)
2.5  Write down the equation of the asymptote of k. 2
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SOLUTIONS
2.1 a=2

=17 (4)
2.2 45° < x<135° OR x € (45°;135°) (2)
2.3 —00<y<o® OR ye(-w;m) ; yeR (2)
24 180° (2)
25 x=90° (2)
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GRADE 12 TRIGONOMETRY

10 COMPOUND ANGLES AND DOUBLE ANGLES
sin(A + B)=sinAcosB + cosAsinB cos(A + B) =cosAcosB — sinAsinB

sin(A — B) =sin AcosB — cosAsinB cos(A — B) =cosAcosB+ sinAsinB
DOUBLE ANGLES
c0s26 = cos?6 — sin?6

= 2c0s%6 -1

=1 - 2sin%6

sin26 = 2sinBcosb

Found in:

10.1 Identities: substitute all possible double angle formulae, compound angle
formulae and squared identities.
Quotient identity: tanA = 2’2 or tanA.cosA =sin A
cos

sinA + cos*A=1

Squared identities: sin’A =1- cos® A
cos’ A =1- sin’A

Remember sin?A  means (sin A)2=sin A.sin A

NB: in an identity you will NEVER multiply by the LCD. It is NOT an equation!
One often has to factorise in trigonometric identities.

sinA - cos?A = (sin A - cosA) (sin A + cosA)

sinA=1- cos?A=(1-cosA) (1+cosA)

cos’A=1- sin?A=(1-sinA)(1+sinA)

COS2A + 2cosAsinA + sin?A = (cosA +sin A) (cosA + sin A)

10.2 Trigonometric equations
Finding the General solution
Step 1: Write the equation in simplest form

Step 2: Q - Quadrants where the solution lies Use CAST diagram
R - Reference angle
S - Solution:

Step 3:

Reference angle + k.360° (sin A and cosA) or +k.180° (tanA) keZ

Step 4: Finalise the solution. Sometimes you have to divide by the
coefficient of the angle.

Step 5: Finding the solution in a specific interval. Substitute integers

intok: k=-3 k=-2 k=-1 k=0 k=1 k=2 k=3 Which ones fall
within the given interval?
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10.3 Simplify expressions and terms:

EXAMPLE 1: Evaluate without a calculator using a compound angle formula:
€0s95°sin5° - sin95°cos5° = 7?2777

“Take out” a common factor namely -1:
€0s95°sin5° - sin95°c0s5°
= -1(sin95°c0s5° - c0s95°sin5°)
= -1[sin (95° - 5°)
= -1sin90°
=-1
EXAMPLE 2: Evaluate without a calculator.
sin 391° . sin (—331°) — cos 751°. cos (—1051°)
REMEMBER HUGE NEGATIVE OR POSITIVE (ADD 360° OR SUBTRACT 360°)
391° - 360° = 31°
—331° + 360° = 29°
751° —720° = 31°
—1051 + 720° = 331° then 360° — 29°

sin 391° . sin (—331°) — cos 751°. cos (—1051°)
=sin31°.sin29° — cos31°.cos29°
= —(c0531°.c0529° — sin31°.sin29°)
=—cos(31 + 29)
=—c0560°

1

T2
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WARM UP QUESTIONS

1.SIMPLIFY WITHOUT A CALCULATOR: special angles mixed with other angles that eventually simplify
EXAMPLE
sin 780°. cos135°.tan (420°)

tan (—330°) .sin 315°. cos (—150°)

For 1.3 you will have to remember your
trig identities.

sin 380°. tan 721° . cos 320°
c0s 220°. sin160° . tan 359°

sin@ + cos?H =1
sin@
-tan 0 = ——

— cosé

sin 160° . cos380°
tan 200°

+ sin? 340°

€0s350°. sin 190° . sin 370°
sin170° . tan(-10°). cos® 10°

NOTES ON NUMBER 1
1.1 FOR780° AND420° YOU GO -360°, -360° ETC.
FOR -330° AND -150° YOU GO +360°

1.2 FOR 721° YOU GO -360°, -360°
Try to reduce the angles to the same size acute angle.

1 Prove that :
1+siny 1-siny _ 4tany (LCD)
1-siny 1+siny  cosy -

State the restrictions on siny and hence the values of y for which
the identity is not valid. (This simply means indicate values of sin y and values
of y that will make the denominators equal to 0.)

1+siny  1-siny

L = - -
1 - siny 1+ siny

2 Prove that / Bewys dat :
2sin x(2cosx —1)(cosx + 1)
COS2X

tan2x + 2sinx =
3 Prove that / Bewys dat :

sin2x — cos X COoS X

sinX — cos2x  sinX +1
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5 Prove that / Bewys dat :

1 1 2

+
1— cos(180° — x) 1 —sin(90° — x)  sin®x

a) Simplify:
1) cos(A + B) — cos(A — B)
sin(A + B) — sin(A — B)
2)  cos(300° + B) + cos(300° — B) — cosf

c) Evaluate:

1) cos 75¢ 2) 2sin159os15°¢ 3) 2sin22,5%o0s22,5¢°
4) cos 165° 5) 2 sin 1502cos 3302 6) sin 2259

7) 2sin202sin702 8) cos?152 — sin?152  9) 2cos’152¢ — 1

10) 1 — 2sin15° 11) cosZZZ%‘-’ — sinZZZ%‘-’

12) 1 — 2sin?75¢ 13) sin75%cos7592 14) 4sin15%cos15

6 Simplify / Vereenvoudig :

sin(—63°).sin 27° b tan 240°.cos 405°
sin126°.tan 225° cos(—30°)
5) cos 300°.sin140°. d) cos40° 5 c0s 870°.tan(-1020°)
tan 765°.sin160°.sin 290° sin 25°cos 25° sin(-270°)
Diagrams

A diagram involving a compound angle formula.

7 Determine / Bepaal sin(A+ B) if/indien:

SinA=%; 0°<A<90° & COSB=%; 270° < B <360°
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TYPICAL EXAMINATION QUESTIONS
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QUESTION 5

5.1 In AMNP, N =90° and sinM:%.

Determine, without using a calculator:

5.1.1 tan M (3)
5.1.2 The length of NP if MP =51 (3]
5.2 Simplify to a single term: cos(x —360°).sin(90° + x) + cos’ (—x) -1 4)

5.3 Consider: sin(2x + 40°)cos (x + 30°) — cos(2x + 407) sin(x + 307)
53.1 Write as a single trigonometric term in its simplest form. (2)
5.3.2 Determine the general solution of the following equation:

sin(2x + 40°) cos(x + 30°) — cos(2x + 40°) sin(x + 30°) = cos(2x — 20°)
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QUESTION 6
In the diagram, the graphs of f(x)=-3 sin% and g(x) =2cos(x —60°) are drawn in the
interval xe[-180°;180°]. T(p:¢) is a turning point of g with p <0.
f y
g
~180° o \800 X
T

6.1 Write down the period of f. (1)
6.2 Write down the range of g. @)
6.3 Calculate f{p) — g(p)- 3)
6.4 Use the graphs to determine the value(s) of x in the interval x e[-180°;180°] for

which:

6.4.1 g(x)> 0 ()

6.4.2 g(x).g'(x)>0 @)

[13]
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QUESTION 7

The captain of a boat at sea, at point Q, notices a lighthouse PM directly north of his position.
He determines that the angle of elevation of P, the top of the lighthouse, from Q is & and
the height of the lighthouse is x metres. From point Q the captain sails 12x metres in
a direction S degrees east of north to point R. From point R, he notices that the angle of

elevation of P isalso #. Q, M and R lie in the same horizontal plane.

P
X
(-
M
g
A B
Q 12x R
7.1 Write QM in terms of x and 6. (2)
cos 7
7.2 Prove that tan @ = . (4)
7.3 If f=40° and QM =60 metres, calculate the height of the lighthouse to the nearest
metre. (3)

9]
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QUESTION 5
5.1 Given: sinA=2p and cosA=p
5.1.1 Determine the value of tan A. (2)
5.1.2 Without using a calculator, determine the value of p, if
A€[180°;270°). 3
5.2 Determine the general solution of 2sin’x—Ssinx+2=0 (6)
53 5.3:1 Expand sin(x +300°) using an appropriate compound angle formula. (1)
532 Without using a  calculator, determine the value of
sin(x +300°) - cos(x —150°). (5)
5.4 Prove the identity: Lﬂ =sinx +Cosx. (5)
sinxtanx +cosx
5.5 Consider: sinx+cosx=+1+k
5.5.1 Determine k as a single trigonometric ratio. 3)
5512 Hence, determine the maximum value of sinx+cosx. 2)
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QUESTION 6
In the diagram are the graphs of f(x)=sin2x and h(x)=cos(x-45°) for the interval
X €[-180°:180°]. A(-135° ; —1) is a minimum point on graph h and C(45°; 1) is a
maximum point on both graphs. The two graphs intersect at B, C and D(]65°;— %J
1y
C
f
h
1807 |
180° -90° 0° 90°
B,
D
A
6.1 Write down the period of f. (1
6.2 Determine the x-coordinate of B. (1)
6.3 Use the graphs to solve  2sinx.cosx sjli-(cosx+sinx) for the interval
x €[~180° ; 180°]. Show ALL working. 4)
(6]
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QUESTION 7

A rectangular box with lid ABCD is given in FIGURE (i) below. The lid is opened through
60° to position HKCD, as shown in the FIGURE (ii) below. EF = 12 cm, FG=6cm and
BG=8cm.

A 2 B
A 8 cm
D q
;‘ --'_‘;
b N G
6 cm
12 cm
E F
FIGURE (I)

FIGURE (II)
7.1 Write down the length of KC.
7.2 Determine KL, the perpendicular height of K, above the base of the box.
sinKDL

7.3 Hence, determine the value of —.
sinDLK
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QUESTION 5
5.1 In the diagram PR L TS in obtuse triangle PTS.
PT=+/5; TR=2; PR=1; PS= 10 and RS =3
P
J5 : J10
11
T 2 R 3 S
5.1.1 Write down the value of:
(@ sinT ()
(b) cos S (N
5.12 Calculate, WITHOUT using a calculator, the value of cos(T + ) (5)
5.2 Determine the value of?:
. ' , ——tan’(180° + 6)
c0s(360° — @).sin(90° - 4) (6)
53 If sinx—cosx= 2 . calculate the value of sin2x WITHOUT using a calculator. (5)
[18]
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QUESTION 6
6.1 Determine the general solution of 4sinx+2cos2x =2 (6)

6.2 The graph of g(x) =—cos2x for x e[-180°:180°] is drawn below.

—

e f |
6.2.1 Draw the graph of f(x)=2sinx~-1 for x e[-180°;180°] on the set of

axes provided in the ANSWER BOOK. 3)

6.2.2 Write down the values of x for which g is strictly decreasing in the
interval x e [-180° ; 0°] 2)

6.2.3 Write down the value(s) of x for which f(x+30°) - g(x+30°) =0 for
x € [-180° ; 180°] )
[13]
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QUESTION 7

From point A an observer spots two boats, B and C, at anchor. The angle of depression of
boat B from Ais 6. D isa point directly below A and is on the same horizontal plane as B
and C. BD=64m, AB=81m and AC=87m.

Calculate the size of @ to the nearest degree.

If it is given that BAC = 82,6°, calculate BC, the distance between the boats.

If BDC=110°, calculate the size of DCB.
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EUCLIDEAN GEOMETRY

NOTES TO USE

PROPERTIES OF THE SPECIAL QUADRIALTERALS

1. THE PARALLELOGRAM
Opposite sides Opposite
parallel sides equal

in length

A-
Opposite Diagonals
angles equal + bisect each
in size other
°

2. THE RHOMBUS
Opposite sides Diagonals
parallel bisect each

other
All sides equal Diagonals y
in length bisect corner v’

angles |
Opposite Diagonals
angles equal cross at right
in size angles
3. THE RECTANGLE
Opposite sides All angles (T
parallel equal in size

A (90°)
L

Opposite sides Diagonals
equal in equal in
length -T length and

bisect each

other
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4. THE SQUARE
Opposite sides — PP All angles T 0
parallel equal in size
A A (90°)
ul £
—>p—
All sides equal i Diagonals
in length equal in
T T length and
| bisect each
i other
Diagonals Diagonals
bisect corner cross at right
angles angles
)
45°

5. THE TRAPEZIU

One pair of
parallel sides

6. THE KITE

Adjacent sides
equal in length

Diagonals
cross at right
angles

One pair of Only one pair

opposite angles of opposite

equal in size angles is
bisected

Only one

diagonal is

bisected
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v

v

v
v

1. The following proofs of theorems are examinable (NB. know them by heart)

The line drawn from the centre of a circle perpendicular to a chord bisects the
chord; (From Gr.11)

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); (From Gr.11)

The opposite angles of a cyclic quadrilateral are supplementary; (From Gr.11)
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; (From Gr.11)

that a line drawn parallel to one side of a triangle divides the other two sides
proportionally; (From Gr.12)

Equiangular triangles are similar. (From Gr.12)

2. Corollaries derived from the theorems and axioms are necessary in solving riders:

Angles in a semi-circle

Equal chords subtend equal angles at the circumference

Equal chords subtend equal angles at the centre

In equal circles, equal chords subtend equal angles at the circumference

In equal circles, equal chords subtend equal angles at the centre.

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

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

v Tangents drawn from a common point outside the circle are equal in length.

ASENENENENEN

\

NB: The theory of quadrilaterals will be integrated into questions in the examination
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CIRCLE GEOMETRY

GROUP 1: CENTRE THEOREMS

THEOREM 1A
The line drawn from the centre of the circle
perpendicular to the chord bisect the chord

AN P8

CONVERSE OF THEOREM 1A

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

B
Given: OP L AB Given: AP = PB
RTP: AP = PB RTP: OP L AB
THEOREM 1B

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

O
A C B

Given: OC 1 AB,AC=CB
RTP: OC passes through the centre of the
circle.

THEOREM 2

The angle subtended by an arc at the centre
of the circle is twice at the angle subtended
by the same arc at the circumference of the

circle.
B
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B
B

RTP:C, = 2B
THEOREM 3 CONVERSE OF THEOREM 3
The angle in the semi-circle is a right angle If the chord of a circle subtends a right angle

at a point on the circumference then the

chord is a diameter of the circle.

B
A B
A

RTP : AB is a diameter
Given: Diameter AB
RTP:C =90-
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GROUP 2: CYCLIC QUADRLATERAL THEOREMS

THEOREM 4

An arc or a chord of a circle subtends equal
angles at the circumference of the circle.
(We say angles in the same segment are
equal.)

Given: Circle centre O
RTP:A=B and C =D

CONVERSE OF THEOREM 4

If two equal angles are subtended by the
same line, then the four points are concyclic
(lie on the circumference).

A

RTP: ABCD lie on the circle

THEOREM 5
The opposite angles of a cyclic quadrilateral
are supplementary

D
Given: ABCD lie on the circumference of the
circle

RTP: B+ D =180

CONVERSE OF THEOREM 5
If a pair of opposite angles of a quadrilateral
are supplementary, then the quadrilateral is

cyclic
B

Given: B+ D =180°
RTP: ABCD is a cyclic quad

THEOREM 6
An exterior angle of a cyclic quadrilateral is
equal to the interior opposite angle.

Given: ABCD are points that lie on the
circumference of the circle

RTP:C, = A

CONVERSE OF THEOREM 6
If an exterior angle of a quadrilateral is equal
to the interior opposite angle, then the

guadrilateral is cyclic.

IfC,=A
RTP: then ABCD is a cyclic quadrilateral
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GROUP 3 TANGENTS THEOREM
THEOREM 7 CONVERSE OF THEOREM 7

A tangent to a circle is perpendicular to the
radius at the point of contact

A B C

If AC is a tangent to the circle at B then the
radius OB L AC, i.e. B, =B, =90

If a line is drawn perpendicular to the radius
at a point of contact, then the line is a
tangent to a circle

RTP: AC is a tangent.

THEOREM 8

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

Given AB and AC as tangents
RTP:AB = AC

THEOREM 9

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

N,

B
Given : ABC as tangent at B

RTP: DBC = E

CONVERSE OF THEOREM 9

If an angle between a chord and line at the
point of contact is equal to the angle in the
alternate segment then the line is a tangent.

Given:: DBC = E
RTP:ABC is a tangent
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COROLLARIES ON THEOREM 4:

1. Equal chords subtend equal angles at the circumference

2. Equal chords subtend equal angles at the center.

3. Equal chords of equal circles subtend equal angles at the circumference
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PROPORTION

REMEMBER THAT:

< % = % is a proportion statement written in Fractional form.

% The statement can also be written ad =bcin Product form or

0.

% a:b=c:din Colon form the statement is read : ais to b as c is to d

®

(@

product formis b? =
& 1f 22 C then E:9
b a ¢

ac

a+b_c+d@ ) € pyang 2P
b d b d b

a_b c—d
c d’ d

7

SIMILARITY

& n2_ 9 a is the 1%, c is the 3™ proportional and b the mean proportional. The mean proportion in

A polygon is a closed figure with three or more sides. In a polygon there are as many vertices as there

are sides. Triangles and quadrilaterals are three- and four-sided polygons respectively.

Two polygons, having the same number of sides are similar when:
1. All the pairs of corresponding angles are equal

AND

2. All pairs of corresponding sides are in the same proportion

This means that
a) Given 1 and 2, then the polygons are similar
b) Given that two polygons are similar then 1 and 2 are both true

NB: BOTH CONDITIONS MUST HOLD AT THE SAME TIME
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1. PROPORTIONALITY

Theorem Converse Theorem
A line drawn parallel to one side of a triangle A line dividing two sides of a triangle
divides the other two sides in the same proportionally is parallel to the third side.
proportion.
A
A
> \a :
B > C
B C
Given: Triangle AABC with PQJ| AB . .. AP A
& Ql Given: AABC with — = AQ
PB QC
AP A RTP: PQ][BC
RTP: — = —Q A
PB QC
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2. SIMILARITY

If two triangles are equiangular to one another
the lengths of their corresponding sides are

proportional. .

A

m
m

Il
O>
o>

1
T

Given: AABC and ADEF with A
and ¢ = F
RTP: AD _ BC _ AC

DE EF DF

Converse Theorem:

If the corresponding sides of two triangles are
proportional then their corresponding angles are
equal

D
A
B C
E
Given: AABC and ADEF with 2B _ BC _ AC
DE EF DF

A A A A

RTP:A=D,B=Eand ¢ =E

3. PYTHAGORAS

Theorem

In a right-angle triangle, the square of the
hypotenuse is equal to the sum of the squares of
the other two sides. (Pyth)

A

/

B—

Given: AABC with A =90°
RTP:BC? = AB? + AC?

Converse Theorem

If the square of one side of triangle equals the
sum of the squares of the other two sides, then
the angle contained by these two sides is a right
angle.

B
Given: Ifin AABC ,BC? = AB? + AC?
RTP: A=090°
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TECHNICAL REPORT

Common errors and misconceptions

Learners writing incorrect reasons or naming angles incorrectly.

Learners struggling to differentiate between quadrilateral and a cyclic quadrilateral.
Learners assuming certaing diagrams and information which is not correct e.g assuming
that and angle is 90° by just looking at a diagram.

Learners cannot recognise that angles can be named using three alphabets or one
alphabet e.g Q, or PQW.

Differentiating between alternate angles and corresponding angle is still a challenge.
When proving using converse theorems learners still write the incorrect reasons.
Linking of statements is still a challenge.

Learners not showing or writing a construction when proving a theorem.

Learners writing incorrect proportions.

Suggestions for improvement

Learners should be encouraged to scrutinise the given information and the diagram for
clues about which theorems could be used in answering the question.

Teachers must cover the basic work thoroughly. An explanation of the theorem should be
accompanied by showing the relationship in a diagram.

Learners are encouraged to use the list of reasons provided in the Examination Guidelines
Teachers to insist that learners name the angles correctly. The fact that learners are
naming angles incorrectly in Grade 12 level indicates that this issue has not been dealt
with effectively in earlier grades.

Learners should be taught that all statements should be accompanied by reasons. It is
essential that the parallel lines be mentioned when stating that corresponding angles are
equal, alternating angles are equal, the sum of co — interior angles is 180° or when stating
the proportional intercept theorem.

Learner should be given exercises where the converse of the theorems are used on
solving questions.

Learners should be taught that all four vertices of a quadrilateral should lie on the same
circumference of a circle to be a cyclic quadrilateral.

Learners should be discouraged from writing correct statements that are not related to
the solution .No marks are awarded for statements that do not lead to solving the
question.

Learners should be forced to use acceptable reasons in Euclidean Geometry. Teachers
should explain the difference between a theorem and its converse .They should also
explain the conditions for which theorems are applicable and when the converse will
apply.

Learners should be told that success in answering Euclidean Geometry comes from
regular practice, starting off with easy and progressing to the difficult.

More time needs to be spent on the teaching of Euclidean Geometry in all grades
Learners need to be told that there is no short — cut to mastering the skills required in
answering questions on Euclidean Geometry. This requires continuous and deliberate
practise.

Learners should be taught to refrain from assumptions.

Learners to be exposed to question in Euclidean Geometry that includes theorems and
converses.
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HINTS FOR LEARNERS WHEN ANSWERING A RIDER
Some important points about proof in Geometry

1 When solving a geometry rider, one has to have a thorough understanding of the
theorems, their conditions and the respective conclusions

2 Read the problem carefully for understanding. You may need to underline important
points and make sure you understand each term in the given and conclusion.

3 There are certain keywords when reading the information supplied with the rider that
should trigger concept images of the geometric tools that you will use

4 Draw the sketch if it is not already drawn. The sketch need not be accurately drawn but
must as close as possible to what is given i.e. lines and angles which are equal must look
equal or must appear parallel etc. Also indicate further observations based on previous
theorems.

5 Indicate on the figure drawn or given all the equal lines and angles, lines which are
parallel, drawing in circles, measures of angles given if not already indicated in the
question. It might be more helpful to have a variety of colour pens or highlighters for this
purpose.

6 Usually you can see the conclusion before you actually start your formal proof of a rider.
Don’t forget to write the reason for each important statement you make, quoting in brief
the theorem or another result as you proceed.

7 Sometimes you may need to work backwards, asking yourself what | need to show to
prove this conclusion (required to be proved) and then see if you can prove that as you
reverse.

8 Asyou read this information, pause, fill in the translated information onto your diagram,
and then continue to read, doing the same until you have used all the information that
you were supplied with. If you have done this effectively, you will soon see questions that
are possible to ask. By the time you get to the actual questions, all the answers should be
on your diagram.

9 Each paragraph that accompanies a rider has information that needs to be translated and
indicated on the accompanying diagram using a simple symbol system to represent equal
entities. Once these have been placed on the diagram, it is time to look for the disclosed
(but not necessarily mentioned) information. These are usually cyclic quadrilaterals that
are present in the figure, and are usually not stated in the information paragraph.
Remember, that four points on a circle determines a cyclic quadrilateral, just as three
points determines a cyclic triangle
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EXAMPLES ON (DIAGRAM ANALYSIS)

EXAMPLE 1

A, B and C are points on the circumference of circle O. Al =36°. Calculate 61 and C

DIAGRAM ANALYLIS
Key Word: Centre O.

Reasoning: O is an angle at the centre. Support theorems are radii are equal, sum of the angles of a
triangle equal to 180°.  Which circle theorem is applicable?

R.T.P STATEMENT REASON

(a) O,=? O, + A +B, =180
But B, = A =36’
O, +36° +36" =180°

A

0, =108

(b) C=? C= %(51 = %(108"): 54° Z at centre = 2< at circle
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EXAMPLE 2

A

AB and CD are equal chords of ® P. PX L AB and PY L CD.

Prove that PX = PY

to the chord?

Reasoning: We start with the R.T.P.: PX and PY is in two different triangles. In circles where
the centre and the chords are given with perpendicular lines from the centre we know that the
auxiliary theorems are congruency, Pythagoras and that radii are equal. Pythagoras is not an
option because no lengths are given. Congruency looks viable as PX and PY are in two different
triangles that may be congruent. What do we know about perpendicular lines from the centre

R.T.P.

STATEMENT

REASON

PX =PY.

AX =BX

CY =DY
But AB=CD

%AB :%CD

.. AX=CY
In A‘s APX and CPY
AX =CY

CP = AP

Xl = YAl
AAPX = ACPY
PX =PY
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EXAMPLE 3

BC intersect in P.

Prove that (a) AP =
(b) AC is the diameter of circle APC.

AO and BO are two radii of ® O such that O = 90°.AC and BD are two parallel chords. AD and

CP

B

Reasoning: Auxiliary theorem: parallel lines. When will AP be equal to CP? (isosceles triangles).
Which circle theorems are applicable in (a) and (b)? When will a line segment be a diameter?

RT.P STATEMENT/ REASON
(@) AP=CP c=D
A=D
C=A
.. AP =CP
(b) AC is the O =90
diameter of %é —=C =45
circle APC _A
~C+A=90
. APC =90°
AC is the diameter of circle
APC

104



MATHEMATICS EXAM KIT 202 PAPER 2

TYPICAL EXAM QUESTIONS
FEB/MARCH 2018

QUESTION 8

8.1 PON is a diameter of the circle centred at O. TM is a tangent to the circle at M,
a point on the circle. R is another point on the circle such that OR || PM. NR and

MN are drawn. Let M, =66°.

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

8.1.1 P ey
8.1.2 M, @
813 N, (1)
8.1.4 0, 2)
8.1.5 N, 3)
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8.2 In the diagram, AAGH isdrawn, I and C are points on AG and AH respectively
such that AF = 20 units, FG = 15 units and CH = 21 units. D is a point on FC
such that ABCD is a rectangle with AB also parallel to GH. The diagonals of
ABCD intersect at M, a point on AH.
B
A
20
C
21
F
H
15
G
8.2.1 Explain why FC || GH. (1)
822 Calculate, with reasons, the length of DM. (3)
[16]
QUESTION 9
9.1 In the diagram, JKLM is a cyclic quadrilateral and the circle has centre O.
Prove the theorem which states that J+L =180°. (5)
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9.2 In the diagram, a smaller circle ABTS and a bigger circle BDRT are given. BT is
a common chord. Straight lines STD and ATR are drawn. Chords AS and DR
are produced to meet in C, a point outside the two circles. BS and BD are drawn.

A =xand R1=y.

9.2.1 Name, giving a reason, another angle equal to:

(a) x (2)

® y 2)
922 Prove that SCDB is a cyclic quadrilateral. 3)
9.2.3 It is further given that D, =30° and AST =100°.

Prove that SD is not a diameter of circle BDS. 4)

(16]
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QUESTION 10
In the diagram, ABCD is a cyclic quadrilateral such that AC 1 CB and DC=CB. AD is
produced to M such that AM L MC. Let B=x.
10.1 Prove that:
10.1.1 MC is a tangent to the circle at C (3)
10.1.2 AACB || ACMD (3)
10.2 Hence, or otherwise, prove that:
1021 M _AM (6)
DC* AB
AM
10.2.2 —=sin’ 2
B sin” x (2)
[16]
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FEB/ MARCH 2017
QUESTION 8

In the diagram, PQRS is a cyclic quadrilateral. ST is a tangent to the circle at S and
chord SR is producedto V. PQ=QR, §,=42° and S, =108°.

Q

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

8.1 Q )
8.2 R, )
8.3 P, )
8.4 R, )
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QUESTION 9

In the diagram, PQRS is a quadrilateral with diagonals PR and QS drawn. W is a point
on PS. WT is parallel to PQ with T on QS. WV is parallel to PR with V on RS. TV is
drawn. PW: WS=3:2.

0.1 Write down the value of the following ratios:
9.1.1 81 2)
1Q
SV
9.1.2 =y (1)
9.2 Prove that T, =Q,. “4)
0.3 Complete the following statement: AVWS |[[| A... (1)
9.4 Determine WV : PR. ()

[10]
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QUESTION 10

10.1 In the diagram, O is the centre of the circle and P is a point on the circumference of

the circle. Arc AB subtends AOB at the centre of the circle and APB at the
circumference of the circle.

Use the diagram to prove the theorem that states that AOB = 2APB. (5)
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10.2 In the diagram, O is the centre of the circle and P, Q, S and R are points on
the circle. PQ = QS and QRS=y. The tangent at P meets SQ produced at T.
0OQ intersects PS at A.

~

10.2.1 Give a reason why P, = y. )
1022 Provethat PQ bisects TPS. )
10.2.3 Determine POQ in terms of y. (2)
10.2.4 Prove that PT is a tangent to the circle that passes through points P, O
and A. (2)
1025 Prove that OAP =90°. (5)
[19]
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QUESTION 11

In the diagram, LK is a diameter of the circle with centre P. RNS is a tangent to the circle
at N. T isapointon NK and TP L KL. PLN =x.

11.1 Prove that TPLN is a cyclic quadrilateral. (3)
11.2 Determine, giving reasons, the size of I:I] in terms of x. (3)

11.3 Prove that:

11.3.1 AKTP ||| AKLN (3)
11.3.2 KT .KN =2KT? - 2TP? (5)
(14]

TOTAL: 150
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8.1

QUESTION 8

In the diagram below, tangent KT to the circle at K is parallel to the chord NM.
NT cuts the circle at L. AKML is drawn. M, = 40° and MKT = 84°.

8.1.1 K,
8.1.2 N,
8.1.3 T
8.1.4 L,
8.1.5 L,
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8.2 In the diagram below, AB and DC are chords of a circle. E is a point on AB such
that BCDE is a parallelogram. DEB =108° and DAE = 2x + 40°.

Calculate, giving reasons, the value of x. (5)

(15]
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QUESTION 9

In the diagram below, EO bisects side AC of AACE. EDO is produced to B such that
BO=0D. AD and CD produced meet EC and EA at G and F respectively.

A

C G E
9.1 Give a reason why ABCD is a parallelogram. (1)
. . : y ED
9.2 Write down, with reasons, TWO ratios each equal to DB (4)
9:3 Prove that A, = fz (5)
9.4 It is further given that ABCD is a rhombus. Prove that ACGF is a cyclic
quadrilateral. 3)

[13]
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QUESTION 10
10.1 In the diagram below, AABC and APQR are given with A=P,B= Q and C =R.
P
Q R
DE is drawn such that AD =PQ and AE = PR.
10.1.1 Prove that AADE = APQR. (2
10.1.2 Prove that DE | | BC. 3)
10.1.3 Hence, prove that aB £ 2)
PQ PR
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10.2 In the diagram below, VR is a diameter of a circle with centre O. S is any point on
the circumference. P is the midpoint of RS. The circle with RS as diameter cuts
VR at T. ST, OP and SV are drawn.

10.2.1 Why is OP L PS? (1)
10.2.2 Prove that AROP ||| ARVS. C))
10.2.3 Prove that ARVS ||| ARST. (3)
10.2.4 Prove that ST?= VT . TR. (6)

[21]

118



MATHEMATICS EXAM KIT 202

PAPER 2

FEB/ MARCH 2015

7.1

7.3

7.4

and —

QUESTION 7

In the diagram, AB is a chord of the circle with centre O. M is the midpoint of AB.
MO is produced to P, where P is a point on the circle. OM = x units, AB = 20 units

5 .

Write down the length of MB.

Give a reason why OM L AB.

3,'
Show that OP = —;:— units.

L

Calculate the value of x.

(1)

(2)

)
171
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QUESTION 8

In the diagram below, the circle with centre O passes through A, B. C and D.
AB | DC and BOC=110°.

The chords AC and BD intersect at E.

EO. BO, CO and BC are joined.

8.1 Calculate the size of the following angles, giving reasons for your answers:
8.1.1 D (2)
8.1.2 A @
8.1.3 E, )
8.2 Prove that BEOC is a cyclic quadrilateral. 2
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QUESTION 9
94 Complete the statement of the following theorem:

The exterior angle of a cyclic quadrilateral is equal fo ... (1)
9.2 In the diagram below the circle with centre O passes through points S, T and V.

PR is a tangent to the circle at T. VS, ST and VT are joined.

Given below is the partially completed proof of the theorem that states that VIR =S.
Using the above diagram, complete the proof of the theorem on
DIAGRAM SHEET 3.

Construction: Draw diameter TC and join CV.

Statement | Reason
Let: VIR=T, =x
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9.3 In the figure, TRSW is a cyclic quadrilateral with TW = WS, RT and RS are
produced to meet tangent VWZ at V and Z respectively. PRQ is a tangent to the
circleat R. RW isjoined. R, =30° and R, = 50°.

I)

9.3.1 Give a reason why R =309 (1)
93.2 State, with reasons, TWO other angles equal to 30°. 3)
933 Determine, with reasons, the size of:
@ S, 3)
b) Vv )
9.3.4 Prove that WR?=RYV x RS. )
[22]
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QUESTION 10
In ATRM, M=90°. NP is drawn parallel to TR with N on TM and P on RM. Itis
further given that RT = 3PN.
T
N
|
I []
R | M
10.1 Give reasons for the statements below.
Use DIAGRAM SHEET 5.
|
Statement Reason
In APNM and ARTM :
036 i G 2 I
M is common
10.1.2 | .. APNM ||| ARTM 1 ........................................................................
I @)
PM 1
10.2 Prove that — = 5 (2)
10.3 Show that RN? - PN? = 2RP= (4)
(8]
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QUESTION 8

8.1 In the diagram, PQRS is a cyclic quadrilateral. Chord RS is producedto T. K isa
pointon RS and W isa point on the circle such that QRKW is a parallelogram.

PS and QW intersectat U. PST =136° and Ql =100°,

Determine, with reasons, the size of:

8.1.1 R )
8.1.2 p 2
8.1.3 PQW ®3)
8.1.4 U, )
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In the diagram, the diagonals of quadrilateral CDEF intersect at T
EF = 9 units, DC = 18 units, ET = 7 units, TC = 10 units, FT = 5 units and

8.2
TD = 14 units.
I
AT
// [ ™ -
s f e
- | 3
// /s S
// |I h s
E (_’_/_’_____ / e
___—_————_f_____ "'H,_\
7 I'T T _ P
10 D . C
/’//
/_/

\L~
D
Prove, with reasons, that:
8.2.1 EFD = ECD )
8.2.2 DFC = DEC (3)
[16]
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QUESTION 9

In the diagram, O is the centre of the circle. ST is a tangent to the circle at T. M and P
are points on the circle such that TM =MP. OT, OP and TP are drawn. Let tih =x.

Prove, with reasons, that STM = ix . 7
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QUESTION 10
10.1 In the diagram, AABC isdrawn. D isa pointon AB and E isapoint on AC such
that DE || BC. BE and DC are drawn.
Use the diagram to prove the theorem which states that a linc drawn parallel
to one side of a triangle divides the other two sides proportionally, in other words
AD AE (6)
prove that - =
DB EC
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In the diagram, ST and VT are tangents to the circle at S and V respectively

R is a point on the circle and W is a point on chord RS such that WT is parallel
to RV. SV and WV are drawn. WT intersects SV at K. Let 32 =X.

S \'\.

~ 1

| T
| .*I /“'T
\ /

\ J
| /
e '\Ill } /
” \
—\'“*--‘xﬂ\_x | | / /
TR - “'52 //"
ﬂm""h-._\_i_l IIIl 3 3
T @ _F‘_J_/: :V
10.2.1 Write down, with reasons, THREE other angles EACH equal to x (6)
10.2.2 Prove, with reasons, that:
(a) WSTV isa cyclic quadrilateral 2)
(b) AWRYV isisosceles 4
(€)  AWRV ||| ATSV 3
RV KV
) —=— 4
@ SR TS “)
[25]
TOTAL: 150
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SOLUTIONS
STATISTICS

NOVEMBER 2018 GRADE 11
QUESTION/VRAAG 1

s 2| m]s] 20 2] n]os)|
L 4 minutes/ minute | ¥ answer/ antwoord |
I )
1.2 : 169 v 168
Mean/ gemiddeld = i =169 169 )
10 v answer/ antwvoord
| . (2)
1.3 Standard deviation/ Srandardapvking = 5,79 v answer/ antwoord
| (1)
| 1 — = |
1.4 | (169-2%579:16,9+2x5,79) v ¥-20
(5,32 ; 28.48) vI+2o
o 1 member of the team completed the obslacle race outside of 2 ¥ answer/ antwoord
standard deviations of the mean./
L lid van die span het die hundernisbaan buite twee standardafivykings (3)
| | van die gemiddeld voliooi.
1.5 _lEi9+.r;+5_IS V169 + x+5
20
x=18x20-174 dividing by 20,
i deel dewr 20
x =186 vanswer/ antwoord
(3)
| | [10]
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QUESTION/VRAAG 2

Cumulative frequency graph of the ages of soccer players/

Kumulatiewe frekwensie -grafiek van sokkerspelers se ouderdomme |
: 50__- 3 T T . T |.__ Illl =] |
I S == = EESSESE=SSS T |
E T I — b
==
=S
Fg e
i ',9;} .
S 30— -
| = - =
;8 e e e o
8 ' -
=
F7) 1
= :
z 10 ;
= ——
£ —
= i
O o i S ol O WO i S — =
s i - I S T | - O I - - N 0 S B |
0 5 10 15 20 25 30 35 40
Ages of soccer players/ Ouderdomme van sokkerspelers
2.1.1 | 50 players/ spelers | ¥ answer/ antwoord |
- o (1)
2.1.2 | 4010 =30 players/ spelers v'40 and/ en 10
vanswer/ antwoord
(2)
2.1.3 ) _
Class intervall | Frequency/ Cumulative P
Klas interval | Frelowensie frequency two correct
Kumulatiewe values/ fwee
| I firekwensie . korrekte waardes
15 x <20 4 4 -
T 20<x<25 9 3 v .three correct values/
:= 25< ¢ <30 74 37 drie korrekte waardes
| 30sx<35 | 10 L v all correct values/
355x<40 3 50 _ al die waardes korrek
(3)
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214 [—— — —
Class interval/ Class midpoint/ Frequency/
Klas- interval Klas- middelpunt Frekwensie 5
15<x<20 17,5 4 -
| :_2(] <x<25 i | 22,5 - :_9
[125=2x<30 2215 | 24 -
| 30=sx<35 32,5 10
L 35<x<40 1375 3
Frequency polygon of the ages of soccer players/
Frekwensie- veelhoek van soekkerspelers se ondermme ¥ using midpoints
. 25 r ! gebruik
= middelpunte
:—m—- Tt \
20 - v plotting the
v ' \ points correctly/
§ 5 “ ﬂ'jr:!‘z ;‘.'e punie
_% ' ger
Q 10 ] ¥'points joined by
=, e 3 straight line/ punte
E 4 \C verbind met 'n
2 5 y v N reguitlyn
et A 1] N
= . P ¥ grounding at/
0 - BEP4RREEE ! | RS geanker by
0 5 10 15 20 25 30 35 40 (12,5:0) and/ en
Ages of soccer players/ Quderdomme van sokkerspelers (42,5:0)

22 _! The claim is not valid. / Die bewering is nie geldig nie
|
| Range of class/ Omvang van klas A = 60

| Range of class/ Omvang van klas B = 40

The range of class A is bigger than the range of class B. Therefore the
' marks of class A are more spread out than the class B./

(4)

v claim not valid/
bewering nie

geldig nie

|
v" comment on the
- overall spread/

' Die omvang van klas A is groter as die omvang van klas B. Dus is die punte | kommentaar oor

in klas A meer verspreid as klas B

| i
At least 25% of class A have lower marks than any learner in class B./
ten minste 25% van klas 4 het laer punte as enige leerder in klas B,

Class A performed worse at the bottom end. /

| .
Klas A het slegter gevorder aan die onderste groep
|

| die algehele
verspreiding |

v comparison of
the lower marks/
vergelvk laer punte
(3)
[13]
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GRADE 11 NOVEMBER 2017

QUESTION/FRAAG 1

10 12 14 16 18 20 22 24 26 28 30 32

34 36 38 40 42 44 46 48 SO 52 54 56 58 60 62 64 66

1.1.1 | min=12 ¥ min + max
0, =17 ¥ median. O, and'en g,
median / mediaan = 30 (2)
Q; =38
max =065
1.1.2 IOR=0,-0, v answer/antw
=38-17 (1)
=21
1.1.3 | Skewed to the right OR. positively skewed ¥" answer/antw
Skeef na regs OF positief skeef (1)
| 5 [s |10 |17 [20 |20 | 32| 48 | 50 |50 |63 |¥ 107 |
1.2.1 430+ y
Mean/Gemiddeld = J
4o B39+y v o41=230+y
T 13 13
Lty=5
439+y =533 ¥ answer/antw
y =94 (2)
1.2.2 | o =30.94 ¥ answer/antw
(1)
1.2.3 41x13 =533
618 =108 V108
v' 533+4108=641
¥ answer/antw
533+108 o641 3
2297 2 334 (3)
19 19 [10]
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QUESTION/FRAAG 2
2.1 CUMULATIVE
AGE OF PERSON FREQUENCY/
SURVEYED/OUDERDOM | FREQUENCY/FREKWENSIE | KUMULATIEWE
VAN PERSOON IN OPNAME FREEWENSIE
20 <x <30 7 7
30<x<40 20 27
40<x<50 25 52
S0<x<60 12 64
60 <x <70 8 72 v 20, 12
70 < x < 80 4 76 Ve 4
v 52
80 < x <90 4 80 76
(4)
2.2 |n=80 v answ/aniw
(1
23 [40<x<50 v answiantw
(1
24
Ogive/Ogief
20 ¥ Grounding (20; 0)
[Geanker by (20; 0)
80 ¥ upper limits/
boonste limiefe
70 A
/ + shape
/ (smooth curve)/
2 60 vorm
5 / (gladde kurwe)
._: 3'\
‘-:;50 ’ (3]
& /
£40 /
%‘: 30 /
220
£ /
210 {
o c/
~ 0 10 20 30 40 30 60 70 80 90 100
Age of person surveved' Ouderdom van persoon in opnane
2.5 |80-58=22 Accept/aanvaar: 56 — 59 calls/oproepe ¥'58
22 calls/aproepe
—x 100 =27.5% 22
80 v 27.5%
3
[12]
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GRADE 12 SOLUTIONS
NOVEMBER 2019
QUESTION/FRA4A4G 1
Monthly income (in rands) 9000 | 13500 | 15000 | 16500 | 17000 | 20000
Maandelikse inkomste (in rand)
Monthly repayment (in rands) 2000 | 3000 | 3500 | 5200 | 5500 | 6000
Maandelikse paaiement (in rand)
1.1 a=-1946,88 v a=-1946.88
b=041 v h=041
¥ =-1946.88+ 0.41x v/ equation
(3)
1.2 Monthly repayment = R3 727,16 (calculator) | ¥+ answer
Maandelikse paaiement ~ R3 727.16 (2)
OR
¥ =-1946.88 + 0.41(14000) v’ substitution
~ R3 793.12 v answer
2)
1.3 r=10.95 v’ answer
(1)
14 Not to spend R9 000 per month because the point
(18 000 : 9 000) lies very far from the least squares v’ answer
regression line. OR D (2)
Spandeer nie R9 000 per maand nie, want die punt
(18 000 ; 9 000) Ié baie ver van die kleinste-kwadrate
regressielvn. OF D
[8]
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QUESTION/VRAAG 2

2.1

Number people paid R200 or less =19

v'oanswer

Aantal mense wat R200 of minder betaal het = 19 (1)
22| 7T+12+a+35+b+6=100 ¥ Zx:mg
a=40-5 v a=40-b
300 = (50 7) +(150x12) + (250 ) + (350 x 35) + (450x ) + (550 6) Y
100
s00— (505 7)+ (150 x12) + (250 x (40 —b)) + (350 35) + (450 x5) + (550x6) | ZE — 300
) 100 &
350 + 1800 + 10000 — 250b + 12250 + 4505 +3300 = 30900
200b= 3200 B
b=16 v 200b = 3200
a=24
(5)
2.3 | Modal class/modale klas: 300 < x < 400 v’ answer
(1)
24
CUMULATIVE FREQUENCY GRAPH
(OGIVE)
100 T
50 7 < v" grounded at
af 0:0
>, 80 ,"( (0:0)
E 70 / v upper limits for
Z 60 / x-coordinates
= /
: 20 ¥" cumulative
= 40 frequencies for
£ 39 / y-coordinates
20 ,ﬂ( ¥ smooth shape
e
10 7
0 e T
0 100 200 300 400 500 600
Amount spent (in Rands) on cellphone contracts per
month
(4)
2.5 | Number of people/dantal mense = 100 — 82 [accept 80 — 84 people] v 82
18 people paid more than R420 per month/. [accept 16 — 20 people] ¥ answer
18 mense betaal meer as R420 per maand ]
Answer only: Full marks @)
[13]
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QUESTION/VRAAG 1
1.1.1 140 items ¥ answer
(1)
1.12 Modal class/modale klas: 20 < x < 30 minutes V' answer
OR/OF (1)
20 £ x < 30 minutes v' answer
(1)
1.1.3 Number of minutes taken = 20 minutes V' answer
0]
1.1.4 140 — 126 [Accept: 124 to 128] ¥ 126
14 orders (12 to 16) V' answer
Answer only: Full marks (2
1.1.5 75" percentile is at 105 items v 105
=37 minutes [accept 36 — 38 minutes] V' answer
Answer only: Full marks @)
.,
1.1.6 Lower quartile is at 35 items er onlv:
=21.5 min [accept 21 — 23 min] Answer only: v" lower quartile (Q1)
IQR=37-21.5 Full marks
= 15.5 min [accept 13 — 17 min] v answer
(2)
35 70 75 80 80
90 100 100 105 105
110 110 115 120 125
1.2.1(z 42 v 1420
(® X = 1_:‘;0 Answer only: Full marks

=R94.666..= R94.67

v answer

(2)

1.2.1(b)

o=R22,691...=R22.69

¥ v answer

(2)

1.2.2(a)

They both collected the same (equal) amount in
tips, 1.e. R1 420 over the 15-day period.

Hulle albei het dieselfde bedrag met fooitjies
ontvang, nl. R1 420 oor die 15 dae-tydperk

¥ answer

(1)

Mary's standard deviation is smaller than Reggie's
which suggests that there was greater variation in
the amount of tips that Reggie collected cach day
compared to the number of tips that Mary collected
each day.

Marie se standaardafwyking is kleiner as Reggie s'n
wat beteken dat daar groter variasie/verspreiding
in die fooitjies was war Reggie elke dag ontvang
her in vergelyking mert die getal fooitjies wat Marie
elke dag ontvang het.

v explanation

(1)

[15]
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Scatterplot
255
50 ] ] [
245 : : : * -
! " ! ! ! -
240 * -
= 1 1 i e
% = | - o T (- -
= 230 ———
3 -
& =
: 225 — % . s
3:‘.: 220 ——+
5 215 T
= _ .
210 IS '
205
18 1.85 1.9 1.95 2 2.05 21
Height of a plaver (in metres)
21 251 km/h v answer
(1)
221 |r=052 OR C v answer
(1
2.2.2 | The points are fairly scattered and the least squares
regression line is increasing. v’ reason
(0
Die punte is redelik verspreid en die kleinstekwadrate-
regressielyn neem foe.
23 There is a weak positive relation hence the height
could have an influence v answer
(0
Daar is 'n swak positiewe verband, tog kan die lengte
'n invloed hé.
OR/OF
There is no conclusive evidence that the height of a
player will influence his/her tennis serve speed.
v answer
Daar is geen duidelike bewys dat die lengte van die (1)
speler sy/haar afslaanspoed kan beinvioed nie.
OR/OF
There is no conclusive evidence that a taller person
will serve faster than a shorter person. v’ answer
Daar is geen duidelike bewys dat 'n langer speler (1)
vinniger sal afslaan as 'n korter een nie.
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For (0; 27.07), it means that the player has a height of
0 m but can serve at a speed of 27.07 km/h.

It is impossible for a person to have a height of 0 m.

(0 ; 27,07) beteken dat 'n speler 'n lengte van 0 m kan
hé en teen 'n spoed van 27,07 km'h kan afslaan. Dit is
onmoontlik om 'n lengte van 0 m re he.

OR/OF

This means that the player does not exist and
therefore cannot serve and have a serve speed.

Dir beteken dat die speler nie bestaan nie en daarom
nie kan afslaan en 'n afslaanspoed hé nie.

v explanation

(1)

v explanation

(1)
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QUESTION/VRAAG 1
Time for 100 m sprint
(in seconds) < 5 - d
Tyd vir 100 m-naetioop (in | 101 | 102 10:5 [ 109 | 11 |11 111.2 | 115 12| 12 [12.2 {12
sekondes)
Distance of best long jump
(in metres) S I N i
Afstand van beste sprong 8 6 3178 2068 66 163 | 68 ) 64
in 1*ersprfng (in meter)
SCATTER PLOT / SPREIDIAGRAM
9
=1
E 8.5
-
—
w —
go 8
S g ~
2 <75 ~
2 E ; =
T E =
= 6.5
=11 - T
= *
) ]
- 6 |
10 10.5 11 11.5 12 12.5
Time for 100m sprint (in seconds)
1.1 |a=14343... =14,34 v'v value of a
b=-0,642... =—0.64 v value of b
(€)
1.2 | y=1434-0,64(117) v substitution correctly
=685 v answer
OR/OF s @
y=06,83 (calculator / sakrekenaar) answe @
1.3 | The gradient increases / Die gradient neem toe v increases/neem foe
The point (12,3 ; 7,6) lies some distance above the current data. | v reasoning in words/
/Die punt (12,3 ; 7,6) 1é bokant die huidige data. redenasie in woorde
(2)
[7]
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QUESTION/VRAAG 2

12 13 13 14 | 14 | 16 | 17 I8 [ 18 | 18 19 | 20

21 | 21 | 22 | 22 | 23 | 24 | 25 | 27 | 29 | 30 | 306
) 72 472
211 1__:4,_ y 472
23 23
¥ = 20.52 seconds / sekonde v answer
(2)
212 Q=16 v Q1
Q=24 v Q3
IQRIKO =0Q3 -0
=24-16=8 v answer
3)
22 20,52 +594=26.46 v 26,46
o> 2646
- 4 girls/dogters v answer
(2)
2.3
v" whiskers ending at 12 & 36
— ® | v Q;=16& Qs =24 (box)
v Q=20
12 14 16 18 20 21 24 26 28 30 36 (3)
241 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 1n less than 15 seconds which was the v reason/rede
minimum time taken by the boys.
5 meisies voltooi in minder as 15 sekondes, wat die
minimumiyd is wat die seuns geneem het. (2)
[13]
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NOVEMBER 2016

QUESTION/VRAAG 1

Distance from the store in km
Afstand vanaf die winkel in km

Average number of times shopped per week
Gemiddelde aantal keer wat kopers 12 | 10
die winkel per week besoek

SCATTER PLOT/SPREIDIAGRAM

12 - L
w11 e
= 10 o
= 8
£ Z g *
z2°
=T °
= 2 2
o =
[T 3
E=2 {\ ' ]
2 1
-
= 0
0 1 2 3 4 5 6 g 3 10
Distance from the store in kim
1.1 Strong/Sterk v
(1
12 —0,95 (—0,9462.) v
(1)
13 a=11,71 (11,7132..) v" value of a
b=-112 (-1,1176..) v" value of b
y=-112x+1171 v’ equation/vgl
3)
14 y=-112(6)+1171 v substitition
" _ 5 times v’ answer
)
15 On scatter plot/Op spreidiagram v'v" A line close to any
2 of the following
points:
(5:6) or(10; L)or
(6:5)or(0:11.7)
@
[°]
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QUESTION/VRAAG 2
21 Positively skewed OR skewed to the right/positief skeef OF skeef na regs v’ answer
(1
22 Range/Omvang =221-139=082m v’ subtract
values
vanswer
(2)
23
Intervals Cumulative frequency
Kiasse Kumulatiewe frekwensie Y95 133
13<x<15 24 156
L5<x<L7 95
v'160
L7£x<19 133
L9=x<2l 156
21=x<23 160 )
24 ) v’ upper
OGIVE/OGIEF limits /
—— || ==
imiete
5 A ¢ cumg
145 - kum f
140 / v f
135 { shape/
igg 7 vorm
120 // v grounded
gz 13 /7 geanker
® /!
£ /
g 95 [
— 90 4
= 85 £
z 2 /
R /
= & /[ !
Z 55 /
50 7
45 f—
40 i .
35 :
30 / i
25 ‘ :
20 / T
15 S :
10 t
5 - i
0 'd :
Qn
1.1 1.3 1.5 1.7 1.9 2.1 2.3 2.5 @
Heights (m)
25 method (using 80 to determune the height) v method
1,65 (accept any value between 1,6 and 1,69) v  answer
2)
2.6.1 | The mean would change by 0,1 m v answer
Die gemiddelde sal met 0,1 m verander (1)
2.6.2 | No influence/change as there 1s no difference in variation of data./Geen invioed v answer
Averandering aangesien daar geen verskil in die variasie van die data is nie. (1)
[13]
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NOVEMBER 2015
QUESTION/FRAAG 1
Fat/Vet (in g) 9 14 25 8 12 31 28 14 20 20
Energy/Energie || 106 | 1300|2100/ 300 | 1200|2400 |2200|1400]|2600]| 1600
(in kJ)
1.1 11
no marks:
Scatter plot/Spreidiagram 0 -2 ponts
correctly
v plotting
2800 3 — 5 points
2700 correctly
2600 »
2500 /’ v v plotting
2400 / = 6 — 9points
_ 2300 / correctly
2 2200 ]
£ 2100 /I/ v v+ plotting
X 2000 7 all 10 points
£ 1900 / correctly
= 1800
53
=, 1700 geen punte:
?—ﬂ 1600 ] 0 -2 punte
5 1500 // korrek
1400 - _
1300 . Y ostip3—3
1200 ./ pte korrek
1100 L .
1000 / v stip 6 —9
/ korrek
900 /, pte korrex
800
200 4 ' stip al
10 pre korrek
600
500 f
3
122 400 (3)
300 -
200 122
100 ¥ y—int
0 T ; - . close to
0 5 10 15 20 25 30 35 OF 150)
L ¥ one pt
Fat/Ver (in g) close to
(25 : 2100)
or
(20 : 1700)
(2)
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1.2.1 ¥y=154.60 + 77.13(18) ¥~ subst
=154294~1500KkJ ¥ answ rounded
off correctly

antw korrek
afgerond

(2)
1.3 (8:300) ¥ answ/anfw

(1)

1.4 r=0.9520... ~ 0,95 ¥V answ/antw
(2)

1.5 very strong positive relationship v strong/ sterk
baie sterk positiewe verband (1)
[11]
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QUESTION/FRAAG 2

Sum of the values on
uppermost faces/ Frequency/
Som van die waardes op Frelwensie
boonste viakke
2 0
3 3
4 2
5 4
6 4
7 8
8 3
9 2
10 2
11 1
12 1
2.1 2000+ 3(3) +4(2) +...12(1) 202
mean/gemiddelde = (O)+3(3)+4Q) + @ _ 202 V202
30 30
=6,73 V' answiantw
(2)
3 IR | _ 7 7 i .
T median/mediaan = @ = %: v answ/anm .
2 2 (2
2.3 SD/S4 =2.264... ~ 2.26 v answ/antw
(2)
24 (6.73—-2.26:6.73 + 2.26)
=(4.47:8.99) v'lower boundary
v'upper boundary
sS4+ 4+ 8+ 3=19 times/keer v answ/anmw
(3)
[9]
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ANALYTICAL GEOMETRY
SOLUTIONS NOVEMBER 2019 GRADE 11
QUESTION/FRAAG 3
X
3.1 1 v’ Standard
BD y= _EI +9 form/vorm
] 1
ea F”BD = —?
- v answ/antw
oMy, =2 2)
3.2 ¥y =y =mx—x))
RV =y (7 v" subst (=2 :-5)
y=(=5)=2x-(2) v answ/antw
y= :.'X—]. (2}
3
. x—1=—-—x+9 v’lx—l=—lx+9
2 2
2x=10
2 v x=4
x=4 rE
v=24)-1
y=7 v y=7
(3)
T(4:7)
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341 4= 2+x
2
§=-2+
x v x=10
x=10
;_T5%Y
' 2
14:_‘;_.J \/1::19
C(10:19)
34.2 | 2 1) v subst. in
AT =4l4-(-2 T—(-5 .
'_1”( ( )+ ( ( 5) distance/afstand
=4/180 form.
_ 6\3'_;. v answer/antw
BT + AT* = AB*  (Pythagoras) _
; _ v subst. in pyth
BT =157 - (V180 )
- v answer/antw
=345
@)
3.4.3 | BC is the diameter/ middellyn [subt. right /ondersp. reg 2] or/d v S
[c onv.Z" insemi - circle/ omgk. £ in halfsirkel ]
15 , P
Radius = — = 7.5 units/ eenh, v answ/anfw @
[15]

147



MATHEMATICS EXAM KIT 202 PAPER 2

QUESTION/VRAAG 4
" !
B:13)
i
E 7 \fl o c
S
A-5:-3)

4.1 12-(=3) 3 v subst.in
Mas = 4—(-5) 3 gradient form.
OR/OF ¥ answ/antw ]
3-12 5 @)
Mg = ==
B 54 3
4.2 y—12= E(x_ 4) v’ equation/verg.
3
5
0—12=5(x—4) vy=0
__16
5
16 v' answ/antw
E (_? _ o) .
OR/OF
0-12 5 0+3 5 o
4 3 =7 v'equating/verg.
x—4 3 x+5 3 vy=0
—36=5x-20 9=5x+25
—16=">5x —16=>5x
—16 -16
x= — x= = v" answ/antw
()
E [—E : O)
5
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4.3 7 = 3
fana 'mAB v tana = :
5 3
fana =—
3
- b o = 54 @
— . 90 -
@=3 2)
4.4 | 76°+59°=135° [ext Lof A]
~ v 135°
BCX =135" !
tanl35° =mpg. v tanl35° =my,
Mg =—1=m, V' answer/antw
¥ subst (=3 : -5)
y—(=3)= _1(-"' - (_ 5)) ¥ answer/aniw
y=—x-8 (5)
[12]
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NOVEMBER 2014

QUESTION/VRAAG 3

(x—5)7+(0-4)Y>=25
X —10x+25+16=25
¥ —10x+16=0

31 r=MN=35 v' answer/antw

(1
3.2 (x-5)+(y-4)?=25 v equation/vgl

(1
3.3 Ax:0 v substitute into eq/

(x—5)7+(0-4)=25
(x—5)+16=25
OR/OF (x-5)'=9

vervang in vgl
y=0
v" standard form/

(x—8)x—-2)=0 (x—5)==3 standaardvorm or
~x=8orlefx=2 ~x=8orlofx=2 perfect square
A2 0) o A(2:0) form/kwadr vorm
v answer/antw
@)
341 4-0 v subst M and B
The T TTo into form/vervang
4 M and B in _form
R 4
3 v = ——
My 3
(2)
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3A2 | myg iy =—1 (tangent L radius/ vk L radius) v
3 Mg X Mg =—1
Mipg = —
3 3 _ T4
y=—x+tc OR/OF y-y1=— (x—x1)
4 4
3 3
0=—(8)+e y—0=—(x-8
> ® y=0=2(-9)
‘1-‘=i.1'—6 ‘1-‘=ix—6
4 4 v equation/vel
3)
35 yE= vy tr=4+5 v 9
y=29 v equation/vgl
2
3.6 At/By L:
3
1 6=9 v equating
3x— 24 = 36 . simultaneously
- v" simplification
3x =60
x=20
~1(20:9) @
3.7 L(20:9)
| 5 p 5 > | ¥ correct subst
ML = y/(x3 =x)" +(y2 —»1)” OR/OF ML =y/(xy —x)" +(y2 = 3)" into distance
[q 2 2 [1002 . ay2 formula
=y(20-5)"+(9-4) =157 +(5) korrekte subst
_J225: 35 520+ in afstand-
\'i - o \ﬂ ©+1) Sformule
=250 or/of 5410 =250 or/of 35410 v" answer in surd
form/antw in
wortelvorm
| @
3.8 MK 1 KI.L. OR/OF MKL =90° (radius L tangent/radius £ rkl) V'S
ML 1s a diameter as it subtends a right angle/ML is middellyn i
ML 350 5 v value
r= =X - 222 or 701 oflwaarde
) ' V2 )
2 2 2 van s
Centre of circle = midpoint of ML/Midpt van sirkel = midpt v ML
542 2 . 17 %
x=2220 2 s y=2t2 B g5 Y x=125
2 2 ’ 2 2 v y=6.5
Centre/midpt: (12,5 6.5)
Equation of the circle KLM /Vgl van sirkel KLM: V' answer in
1 —12.5)2 4+ 6‘?2—250—1:5—6“; correct
(x—12,5)" +(y-6.5)" = 4 2 form/ antw in
korrekte vorm
OR/OF

%
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MK L KL OR/OF MKL =90° (radius L tangent/radius L rki)
2.ML is a diameter as it subtends a right angle/ML is middellyn
Centre of circle = midpoint of ML/Midpt van sirkel = midpt v ML
x=5+20=£= 1-‘=4+9=13

12,5 —=06.5
2 2 - 7 2

Centre/midpt: (12.5: 6.5)
Equation of the circle KLM /¥gl van sirkel KLM:
(x—-12.5)7 +(y—6.5)" =2
subst (5:4): (5-12.5) +(4-6.5)7 =r*
62.5

)

:.I"
25 25
(x=125)2 +(y—-652=20_18 _55

: 2

OR/OF

By symmetry about LM/deur simmetrie om LM:

MK 1L KL OR/OF MKL = 90° (radius L tangent/radius 1L rki)
ML is a diameter as it subtends a right angle/ML is middellyn
ML is a diameter ‘ML is 'n middellyn

LML _ V250 125

2 2 V2
Centre of circle = midpoint of ML/Midpt van sirkel = midpt v ML
5.20 25 .
x=2¥20_2 _phs yo A2 13
2 2 ’ 2 2
Centre/midpr: (12.5: 6.5)
Equation of the circle KLM /¥gl van sirkel KLM:
250 125

4 2

or lof 7.91

=6.5

=625

(x—12.5)% +(y—6.5)% =

'S

SN
-
([
oo
n oo
L

¥ value
of 'waarde
2
van 1

¥ answer in

correct
form/antw in
korrekte vorm

(5
V'S

¥ value
of waarde
vanr

v x=12.5
v y=6S5
¥ answer in
correct
form/antw in
korrekte vorm
(5)
[21]
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QUESTION/VRAAG 4
y
F
B(1:5
D /M
‘__,...--"A /ﬁi 0 * x
4.1 y=0: 3x+8=0 v y-value/waarde
8
T3 v x-value/waarde
~ E l—2£' Ol] OR/OF E 5 Ol] 2
4.2 tan DEO = mpg =3 v tan DEO =3
~ DEO=71,565...=71,57° 7 71.565...0
DAE = 71,565...° — 45°
~ 26,57° v 26.57°
3)
4.3 m,y = tan 26.57° v My =tan 26,57°
1 1
_1 _1 _
y= EI +te  OR/OF y-—n= E(I —x1) v subst of m and
1 1 (1 5)into formula/
527(1)"'5’ y=>5 :E(I_l) substmen (1;3)in
; 1 ) 9 formule
Y= ty+4l = x4 2 v equation/vgl
T2 2 T2 2 (4)
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44 Solve x — 2y + 9=0 and y = 3x + 8§ simultaneously:
x—2(3x+8)+9=0 v subst/vervang
x—6x-16+9=0
—5x=7
TS ¥ x-value/waarde
L 2 2 .
SY= 3(_1E) +8 OR/OF —1;_—J’+9=0 v subst/vervang
4 .
y= SE y= 3% v" y-value/waarde
2 4 )
. D(-1= ;32
(=15 :32)
OR/OF
x=2y-9
¥y=32y-9)+8 ¥ subst/vervang
y=06y—-27+8
Sy=3 5 v y value/waarde
4 4 .
x=2(3 g} -9 OR/OF 3—=3x+8 v subst/vervang
2
2
x=-1— _ | _2 )
5 A c ¥ x-value/waarde
2 4 '
D(-1= ;32
(=15 :39)
OR/OF (4)
1 1
3x+8= SX+ 4; ¥ equating/gelyk stel
ox+16=x+9
5x=-7
2 .
X=- 1? v x value/waarde
2 1, 2. 1 7 subst/
y=3(_1g)+g OR/OF y= ?(_1g}+4; subst/vervang
4 4
=3— =3— .
Y 5 Y 5 ¥ y-value/waarde
2 4
“D(—-1—: 3—
5 5 )
(4)
OR/OF
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x=2y=-9 ... (1)
—6x+2y=16 .....(2)
(1) +@2):

)
s -1Z_-2y=-9 OR/OF y=3(-12)+8
3

4 4
y=32 y=32
y=3- y=31

OR/OF

y=3x+8 ... (1)
6y=3x+27 ....... (2)
1) - Q)
—SJ" = —19
4
L y=3—
75
32 _3pss x=263)-9
5 OR/OF N

v adding/optelling

v x-value/waarde

v’ subst/vervang

v y-value/waarde

(4)

v
subtracting/aftrekking
v y-value/waarde

v’ subst/vervang

v" x-value/waarde
(4)
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a— A(—9:0)

4.5

xa=2(0)-9

area AAMO

area DMOE = areca AAMO — areca AADE
SLA(F9:0)

area AADE
= _.AE. ]

OR/OF

area AADE

1

1
2

ZADAEﬁnDAE

1945 1

5 .
— ).6—.51n 26,57°
( 5 ) 3

=12.03

". area DMOE = 8.22 square units/vk eenh

OR/OF

¥ correct method/
korrekte metode
v Xp=— 9

1 1
v Z(9)4a=
5 ) 2)
v AE=9-22-¢1
303
4

v yp =3—
YD 5

OR/OF

¥ answer/antw

(6)
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area DMOE

area DMOE =

= area 1ect'mcr]e DC‘OG + area ADMG + area ADEC

a2 sh it D ehd

8.22 square units/vk eenh

OR/OF

area DMOE = area AEDO + area AODM

L(E0x }'D)_l(OMX ~xp)

7

1“3 19),(92 1)

NICRETME 5J

1(304“89]

2l 30

493

—— orlef 8— orlof 8.22 square units/vk eenh

OR/OF

area AEOF — area ADMF
L —(EOx OF}—l(OF OM)(—x,,)

(52
(=5

.u,|,_. |

1 640—14*\
493 13

or 8—
60

0 or 8.22 square units/vk eenh

OR/OF

¥ correct method
korrekte metode

e
3

~/1£/0.?
5

)
15

¥ answer
(6)

¥ correct method
korrekte metode

1 4
¥ yp= — or 3;

<

™

<
Il

<
o
L]
I

1

v OM=_ or 4—

Nl\oml'-l Wl g

[ ]

¥\ answer/anmw
(6)

¥ correct method
korrekte metode

‘,/}:1_—=8
vE0=3
3
vy =
*D =
1
'/:FM:=3?

¥ answer/antw

(6)
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area AEOM = %(EO x OM)

= 6 sq units/vk eenh

or 4,005... = TJg
10

1 . -
area AEDM = — (EDx DM xsin EDM)

1 (19410 \(745) .
= — simn 135°
2( 15 10

ED = [—;’+§} +[E) and DM = (:J +(3—EJ
53 5 Vs 2 5
_ 19410

or 1,565..

133
=__ or2216.. v" area AEDM
c.area DMOE = area AEOM + area AEDM Y comset method
korrekte metode
= 6+2.216...
493 , 13 ) . 2
=— orlof §8— or/of 8,22 square units/eenh”
of 60 f 8, q ¥ answer/aniw
(6)
[19]

v area AEOM

v ED = 19@
15

some V5
10
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QUESTION/FRAAG 3
Ty .
Plg. by —
N(7:1)
45° X
/ .
R
M
Q(=2:-3
31 mpo = tan 45° v\ m = tan 45°
=1 V' answ/antw
(2)
32 MN || QP [midpt theorem/midpt-stelling] v SORR
Sy =1 Y My
Sy—y =mx—x) v subst m and/en
Ly-1=1(x-7) N(7: 1)
y=x-6 v equation/vgl
4)
OR/OF
MN||PQ [midpt theorem/midpt-srelling] v SORR
Sy =1 v My
Ly=mxte
L 1=1(T) +e v subst m and/en
- e N(7 ;1)
-6 =¢
y=x—6 v equation/vgl
“4)
3.3 .1 . . . . V'S
MN = =PQ [midpoint theorem/midp stelling]
- 7\-"3 -
N= ~ 4,95 v answ/antw
° @)
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3s QN =NS [diag of | m/hoekl] van |jm]

-2+x -3+ v method/metode
5 - 5 v x-value/waarde
£ =7 and/en = =1 ) )
) _ v y-value/waarde

L xg=16 S Vg=S (3)

OR/OF

QN =NS [diag of | m/hoekl] van |m] v method/metode

.. by mspection/deur inspeksie:

v x-value/waarde
v y-value/waarde

3)

S(16: 35)
Equation of/ Fgl van PQ: y=x+c¢
—3=-2+¢
y=x-1 a=b+1 ... (1)

From distance formula/Fan afstandsformuile:
PQ=1/(x, ~x)” + (7, ~ 1)
W2=\@-(-2)" +®-(=3)’
n98=(a+2) +(b+3" ..Q2)
Subst (1) mnto (2):
98 =(b+1+2)* +(b+3)*
98 =0 +6b+9+b* +6b+9
0=2b"+12b-80

0=>"+6b-40
L0=(b+10)b—-4)
L b=4 (since b=0)
Subst b=4 into (1):

La=4+1=5
L P(5:4)
OR/OF
Equation of/ gl van PQ: y=x+c¢
—3=-l+¢
y=x-1 a=b+1 ... (1)

From distance formula/Fan afstandsformuile:
732 = y(a=(-2))* + (b-(-3))*
L98=(a+2)+(b+3)’ .2
Subst (1) into (2):

98 =(b+1+2)" +(b+3)°

98 =2(b+3)°

49 = (b+3)°
+7=b+3
+7-3=h

S b=4 (since b > 0)
Subst b=4 into (1):
La=4+1=5

L P(5:4)

v eq offvgl van PQ

v subst Q & 742
nto/in
distance formula
afstandsformule

v subst eq of/vel v
PQ

v st form/st vorm

v value of'waarde
van b

v" value of'waarde
van a

(6)

v eq offvgl van PQ

v isubst Q & 7 -\-"E
into/in distance
formula
afstandsformule

v subst eq of/ivel v.
PQ

v simplification
vereenvoudig

v" value of'waarde
van b

v" value of'waarde
van a

(6)
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OR/OF

Equation of/ Fgl van PQ: y=x+¢
-3=-2+c¢
yv=x-1
From distance formula/'Van afstandsformule:
W2 =a- (2" + - (-3))
98 =(a+2)’ +(a—1+3)°

=2(a+2)?

wa+t2=7 (since/aangesien a > 0)

La=>5
Subst a =4 into (1):
Lb=5-1=4
S P(5:4)
OR/OF
(a:b)
742 sin45°
(-2:-3) -
a=—2+ Ty/2cos45° =5
b= _3+ '?\-"?-31'11 45° =4

v eq ofvgl van PQ

v subst Q & 7 \'E
into/in distance
formula
afstandsformule

v subst eq oflvel v.
PQ

v" simplification
vereenvoudig

v value of'waarde
van a

v" value of'waarde
van b

(6)
VAN
v
v
(6)
[17]
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QUESTION/VRAAG 4

w

4.1 (x=5)"+(y=2)" ="
(0-5+(6-2)" =/+*
25+16=r"

41=r°

L (x-5)7+(y-2Y =41

OR/OF
PQ=4/(0-5)7+(6-2)°
=4/25+16
F= \ﬁ

(=5 +(y-2Y =41

v subst (5 2)
into cirele
eq/in sirkelvgl

v value}of waarde
van r-

v’ equation/vgl

()

v subst (5:2) &
(0 : 6) into dist.
form/in afst. form

v value of'waarde
van r

v’ equation/vgl

(€)

4.2 (0-5)7 +(y-2)" =41
25+ (y—2)" =41
25+y" —dy+4=41
y —4y-12=0
(y-6)y+2)=0
v£6 orlof y=-
~S(0:-2)ory=-2

-

vx=10

v st form/st. vorm

v answ/antw
(neg value)

(3)
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OR/OF
(0-5)+(y-2)" =41
) Vx=
25+ (y—2)2 =41 x=0
(y-2)7=16 ¥ square form
p—2=144 fwadraatvorm
y=2+4
v#6 orlof y=-2
- S8(0:-2) v’ answ/antw
(neg value)
OR/OF (3)
Draw/Trek QT L PS P(0:6)
PT=TS [line from centre | to chord
lyn van midpt | koord)] . _
PT=y,—y,=6-2=4 T Q5:2)
Yo~ Vs =4 4
yo=2-4=-2 g
S(0:-2)
vx=10
vV y=-2
(€)
4.3 6-2 v subst (0:6) &
M =3T3 (5:2) into grad
4 form/in grad.
=—— formule
5
- ) v Mg,
Mgy % M ypy = —1 [tan/raakl 1 radius]
5
M ypm = ¥ Mypg
Sy= 3 X+6 ¥" equation/vgl
4 (4)
44 5 o
tan a = 7 tan o= m,pg
a =51,34° v answ/antw
5
OR/OF @
B(4.8:0)
6
Ltanag= — 6
. vitanea = —
4.8 438
wa=5134 ¥ answ/antw
(2)
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4.5 6 = BPS [tan-chord th/raakl-koordst. ] V'S "__/R
=90° - & [£ sum in A/Z som van A] Y90 —a
=00° - 51.34°
= 38.66° v answ/anmw
(4)
OR/OF
PS=8
PQ=50Q= 41
ps2 = PQ2 —SQ2 —J.PQ.SQ.cosP(i]S v’ correet subst into
64 =41+ 41-2.41.cosPQS cosine rule
cosP(i]S = %
. 82 v PQS=77.32°
PQS=77.32°
1Q : VR
8= EPQS [£ at centre =2 x £ circumf] v answ/antw
)
= 38.66°
4.6 Area APQS = lPS xheight/ hoogte v' area formula/e:
2 APQS
1 vPS=8
= Z(8)(5) -
3 (8 v s
= 20 sq units/vk eenh v answ/antw
(4)
OR/OF
PQS =2 = 38.66° [ Zat centre = 2%/ at cireum
midpts £ =2omitreks /] Y s1ze of grootte v
=77.32° PQS
Area APQS = ~PQ.QS sinPQS v ara sule/redl
Aresd : 3 J5s ) APQS
ol o mr e o ane v subst correctly
- E'\'41""41'5m 77.32 subst korrek
v answ/anfw
= 20 sq units/vk eenh (4)
[20]
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PAPER 2

NOVEMBER 2016

QUESTION/VRAAG 3

y=2x+16

L 4

31 | M=Midpt of AC [diags of rectangle bisect/
hoekl v reghoek halveer]
(—7+6 2+3
= M[ 6 ]
o2 2
v x-value of M
=Ml - 1.5 v" y-value of M
272 2
32 e = -0 3
B 6-p 6-p v answer o
OR/OF
0-3 -3
m = = —_
5 p—6 p-6 v answer
(1
33 | mup =mge [AD||BC]
v =2
Mge =2 Mg =2
3 v .
=2 equating
6-p
3=12-12p
1 or
p=4= v answer
2 3)
OR/OF v Mg =12
y=y=2x-x)
C(6:3) y "
y3=20-6) cubsitting
Ly=21x-90
buty=0
x = 4l = v answer
S=P 3)
OR/OF
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y=1x+c
I=12+¢
v Mg =2
-9=c¢
y=2x-9
0=2x-9 v substituting
9 .9
v answer
3)
34 | DB=AC [diag of rectangle =/ hoekl v reghoek =]
N P 32
AC=y(x—x)"+ (2 —3) ¥ substitution
AC=4(6+7)%+(3-2)°
2 .2 v
AC=4132+12 length of AC
AC=4170
— e =
S~ DB=4/170 0r 13,04 AC=BD 3)
35 | tana =mpe =2 v tana = mpe
S =6343° v o =6343°
@)
3.6 | In quadrilateral OFBG:
OFB = 63.43° [vert opp Zs/regoorst e] v size of OFB
FOG = GBF = 90°
- OGB =360°—[90°+90° + 63.43°] [sum £s quad/som e vierh = 360°] v' g
- OGB=116,57° v answer
OR/OF )
1 1
=__ ve =_—
Mg 5 Mg 5
90° + OGA = 153 43°
- OGA =63.43° Vs
OGB =180°—63,43° v answer
=116,57° 3)
OR/OF
FOG =GBF =90° S«
~.GOFB is cyc quad \/ S?
0GB =180°-63.43° [Zs of cyc quad = 180°] v answer
=116,57° @)
OR/OF
OFB =63.43°
XOG = FBG =90° /s
.. OGBFis a cyclicquad
. V'8
.. OGB =180°-63,43° v answer
0GB =116,57° (3)
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37 5 .
M[—% : TJ is the centre/is die middelpunt ¥ Mis centre
r=- 11' 0 =radius  [BD i1s diameter/middellyn] V== 3
i . — 2
1 sVP (V170) ss _
I+T] + ‘1-"——] = - | =— =425 -/equatlon
\ = \ 2) = 2 G)
38 CBM = BAM = 45° [diag of square bisect Zs/hoekl v vierk halv <e] ::S
. BC will be a tangent [converse tan chord th/omgekeerde raaki-koordst] R @
OR/OF
. c |vS
AMB =90° [diag of square bisect L]
- AB 1s diameter
BC L AB A VR
- BC is tangent [ line 1 radius or converse tan-chord th] B @
[19]
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QUESTION/VRAAG 4
F
Y
» ¢
0 .
Kia:b)
41 Z 1n semm circle/ /£ at centre = 2.2 on circle v R
Z in halfsirkel /. by middelpt = 2/ op sirkel (1)
42 7_2
Mg = —— 5 v" substitution
=_= v m
5 TS
- (2
43 Mpg X Mg =—1 [TSLSR]
-] .
SoMgg = ; v g
3
y=—x+c
]
2 v'substitution m
2=?(5}—c‘ and (5 ; 2)
c=10
2 v equation
y=_x 3)
OR/OF
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Mpg X Mg = —1 [TSLSR] _
2 v Migg
My = g
2
rohe __(I ) v'substitution m
and (5 ; 2)
—_2="(x-
e 5 (=3 v equation
5 ()
y=_X
5
441 Ty
F=.,36— v
V4
1 — v answer
TR =2r=2,36— =145 7
Vg @
OR/OF
| 3 R
™ = ,/(3-9)> +[~s_ 6 1] 145 v substitution
Vo C2 2
1 v answer
TR =2r=2| /36— |=4145 )
V4
442 1
M| 9: 6= M
Xg +3 -0 and yg + 7 =6i
2 2 2
R(15; 6) v x coordinate
Answer only: full marks ¥’ y coordinate
Answer only: only 1 coordinate (3)
correct (1 mark)
OR/OF )
1 Y M
I\-I[Q : 6—1]
- v’ x coordinate
of 11 i v" y coordinate
- R[k9+6.63—— =R(15: 6) 3)
OR/OF
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9-3 1
mpy = =——
M 61_ R 12
2
29 .
TM: T=—-—(3)+c v——ix+— ......... (1)
2 12 4
) v equating
SR: y==x .n. (2)
5
2 1 29
;I__EI_T v x coordinate
29 29 .
=— vy coordinate
60 4 ’ (3)
x=15
2
LY = — ":. =
Ly=305=6
443 | 2 2
ST = y/(x, —x )+, -n)
ST = \.-'I(S 32+ (2-7) v substitution
ST =+/4+25=429 v answer
. 20 5 1 o
sinR=—= \ ori or—=or 0.45 v ratio
TR a4 145 5 4 5 (3)
OR/OF
TS =429
SR =229
_ 1{ —y. — v area
area of ATSR =— (292429 )= 29
2 v rule
1, — —. .
29 =—(vV145)(2+/29)sin R v ratio
= (3)
J5
sinR = or;
5 s
444 6l
a1 OR/OF m_ -——6__1 Ve = — L
mR=T35 - 12 "T3015 12 MR TS
myg ¥ Mg = —1 [ L tangent]  Mom =12
KTL =
PHK'I'L =12
Y=y =12(x-x)
y=7=12(x-3) v y=12x-29
y=12x-29 ’
substitute K(a:b): (3)
b=12a-29
OR/OF
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1
7-6= )
My =2 -—-— Y mmg = ——
7520 12 12
mg x Mg = —1 [ L tangent]
b-7
ﬂ_%=13 ¥ Mgy = 12
- . ¥'substitution
b-T=12(a-3) (3:7) & (a: b)
b=12a-29 (3)
OR/OF
KR? =TR? + TK?
2 2 2 2 2 2 o
(@=15)"+(Bb=6)"=(15=3)"+(6-7)"+(a=3)"+(®-T7) Y subst into Pyth
—30a+225-12b+36=14441-6a+9—14b+ 49  multiplication
2b=24a-58 v simplification
b=12a-29 ®
445 TK = TR

J@-3+(b-7)% =145
(@-3) +(b—7)" =145

Substitute b= 12a—29 [from 4.4.4]
(a-3) +(12a-29-7)" =145

(@a-3)" +(12a—36)* =145
a’ —6a+9+144a® —864a +1296—145=0

145a* —870a+1160 =0
e 3?0:{(8?0}2 — 4(145)(1160)

290
a=2or a=4
S b=12(2)— 29 or b=12(4)-29
=-5 =19
- K(2;-5)
OR/OF

v substitution into
distance formula

v substitution of
b=12a-29

v'standard form

¥ subst into
formula or
factorise

v values of a

v value of b
(6)
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TK = TR
'\-" (a— 5}2 +(b—- 7}2 = \14—‘i v substitution into
(a _3.}3 (b ?)3 — 145 distance formula
Substitute »=12a—-29 [from 4.4.4]
(a-3%*+12a-29-7)> =145 v substitution of
) i 7 b =12a-29
(a—3)% +(12a-36)* =145
(a-3)° +144(a - 3)* =145 )
viia=3) =
@-3)%=1 (a=3)"=1
a—-3==1 v +1
a=2or 4 v values of a
S b=12(2)- 29 or b=12(4)-29
=-5 =19 _
~K@2:-5) v value of b
(6)
OR/OF
v substitution
2 _ 2 2 su
KR™=TR" +TK v" substitution of
(a—15)% +(b-6)? =145+145 b=12a-29
(a-15)% +(12a-29-6)% = 290
= 2 . )
(a — 13) +(12a—-35)" =290 v standard form
a* —30a+ 225 +144a* —840a +1225=290
145{12 —870a+1160=10 v factors
a*—6a+8=0
sla=2)a-4)=0 ¥ values of a
a=2 or a=4
Lb=12(2) =29 orb=12(4)-29 v value of b ©
Sy =19
K(2:-5)
[23]
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QUESTION/VRAAG 3
3 »X
C(8:-4)
B(-6:-5)
31.1 —,

Mg = Y= N

X=X

1
3= — (-4)
-2 v substitution of (8 : —4)
3-8 1)
_ 3 & [5 . STJ
2 v gradient
yv=mx+c¢ y—y, =mlx—x)
y=——x+¢
’ 2
3 | 3,

—4=-=@8)+c OROF (y-(4)= _T[" -8) v substitution of m and

- 3- (8:-4)
c=8 y+d=——x+12
v=—i x+8 J-'=—ix—8 v equation of AC

2 2 4)
OR/OF
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1 v substitution of (8 ; —4)
(-4)-[sL O
mee = 227N _ 2 & [3:.&)
X, — X 8-3 =
3 v gradient
T2
y=mxtc y-n= mlx —x,) ¥ substitution of m and
1 3 3 3\
3—=-=(3)+c [..1’—5—]=——(.1—3) [5:53J
2 2 2 2 )
' 1 3.9
- OR/OF |y-3—|=-Zx+= L
c=% [ y—3 2 ] 2 X 2 v equation of AC
3 3 ()
y=——x+38 y=——x+8
2 2
3.1.2 AC:3x+2y=16 and BG: Tx—10y=8
15x + 10y =80 v method /metode:
Ix—10v=8 solving simultaneously
22x =88 los gelyktydig op
x=4 ¥ x coordinate (x > 0)
3(4)+2y=16
y=2 ¥y coordinate
~G(4:2) (3)
OR/OF
7 8
BG: 7x-10y=8 . y=—x——
10 10 .
7 g 3 ) v method: equating
Ex o =-cx+ 8 [CA from 3.1.1] metode: stel vgls gelyk
11 44
—A' = —
5 5 ¥" x coordinate (x = 0)
x=4
34)+2y=16 ¥ y coordinate
y=2
G4 2) (3)
3.2 x, +4 ya+2 1 ¥ equation ito x
=3 and =3 ¥ equation ito y
“AQ2:5) (2)
OR/OF by translation/deur translasie: o
o ) 5 v equation 1to x
x, =3-(4-3)=2 on !
v’ equation ito y
Yo = 3%_(3%_2) =3
~AQ2:5) (2)
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34 ) ) i 1 1
Midpoint of AC = [5 : —J V' [5 . _J
2 2
e s
Xp*(70) 6)=5 and pw+r(3) 1
2 2 2
= D(16 : 6) ¥ x value v y value
4)
OR/OF ¥ 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
mMBC = =— and mpp=——"-—=—
BCT 6 s 14 AB=7 "6 4
AD: y-5=Lt(x-2) = y=_txs2
‘ 1 14 7
5 5
CD }+4=1(1—8):}> y=—x-14
5 14 1 34 v'v' equating
—x—14 =—x +_
-
X x = lljé ¥ x value
=6 v y value
’ (4)
[17]
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QUESTION/VRAAG 4
Ve
// -i
~ -
-
P (-4 /.—,,(:f—\m
o \.
A7\ \
ey
) \\ \
e / N \
7 \
,//' | \
/"// ( M \h
-
// i m + X
s \ N |o /
\ \ /
\ \_
~_ _  —TK({0:-3)
411 My = 5-(3) v substitution P & K into
-4-0 gradient formula
=-2 v gradient of PK
PK L SR [radius L tangent/raaklyn] v PK L SRORT~ | tangent
Mgy X Mg = —1
1
Mgs = 3 v answer
(4)
412
y=—x+c
2
1 1
5= E(—dr} +c OR/OF (y-35)= By (x—(-4)) v substitution of m and P
1
c=7 (y-5)= Jx+ 2
y=1x+" y=lx+7 v equation
2 2 2)
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413 (440 5+(-3)
M——:—
. v" x value of M
. i
"1M( 2:1) S ) v yvalue of M
ri=(n-x) (-0
ri=(2+4)7+(1-5"
Lri=20 v =20
42+ (y=1)? =20 or (20)? .
- - - - v’ equation
(4)
OR/OF
—440 5+(=3 1)
M[ 2, E ) M2 YYM(=2:1)
(x+2)7 +(y-1r=r" )
(_4_3)1_(5_1}:;},1 ro=20
St =20 o v’ equation
S (x+27 4 (y-1% =20 or (4/20)? (4)
OR/OF SOME2;1
. 5. (-3 -2:1)
M[ Jfo - ( D) M2
PK =/(-4-0)2 +(5-(-3))? =80 1
— Fo =20
80 —
r= =42
2 v’ equation
s (x+2)2 + (y=1? =20 or (+/20) (4)
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414 tan & = Mpg = -2 v tanf=-2

o8 =180°-063.43° .
=116.57° v size of @

PKR =116.57°— 90° [ext £of AMOK]
657 v' answer .
~26,57 3)

OR/OF

In ARPK:

PK = /(0 (~4))% +(-3-5)% =50

PR =/(-4-0)% +(5-7)> =v20

RK =10
. PKI+KR?-PR? (V30)? +(10)* - (+/20)?
cos PKR = = oY) S b
2.PK.KR 2(+/80)(10)
_ l-y"lg
5
PKR = 26.57°
OR/OF
PR V20 o V80
sin PER = 0 OR/OF cos PKR = 0
PKR = 26.57° PKR =26.57°
OR/OF
- 20
tanPKR = \._
80
PKR = 26.57°

v lengths of PK. PR & RK

v correct values into
cos rule

¥ answer

(3)
v lengths of sides
¥ ratio
v’ answer

(3)
v lengths of sides
v ratio
¥ answer

(3)

178



MATHEMATICS EXAM KIT 202 PAPER 2
4.1.5 RS tangentat K(0: —3)
1
© Mps = Mg = 2 v’ gradient
1
B i 3 v equation
- (2)
OR/OF
1-5
= =_2
Mpp =— =2
Mpg XMy =—1 [radius L tangent/raakiyn]
1
S Mg = v gradient
y= 1_1-_3 v equation
2 (2)
42 te(=3:7) v -3 (A)
v 7 (CA from 4.1.2)
OR/OF v’ correct inequality
—3<r<7 (3)
v —3 (A)
v 7 (CA from 4.1.2)
v correct inequality
(3)
43 , 1 - 7 oo -
RS: y=—x+7 . S(-14:0) coordinates of S
y=- .
SP=1/(=14— (—4))* + (0—-5)% =100+ 25 =125 ¥ length of SP
Area ASMK = ! .MEK . SP v correct base & height
2 into Area rule
==l Vv20)(v125) v’ correct substitution
< , v’ answer
= 25 square units (5)
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OR/OF

(=2:1)
B ¢ >
S(_]"i .‘N
K(0; -3)

Let f = inclination of SM/ inklinasie van SM

_ 1 o
RS: y=—x+7 .. S(14: 0) v coordinates of §
SM = /(-14—(-2))% +(0-1)* =145 v length of SM
tan B = _ =0 1 oo =4.76°

—2-(-14) 12
S SMK =116.57°—4.76°  [ext £ of A]

=111.81°

1 v size of/grootte v SMK
Area ASMK = 7(5]\-1)(MK).SinSMK

1, — —
_ 21 207 < o L )
=3 (v145)(+20).5in111.81 v correct substitution into

= 249985 = 25 square units g area rule
answer

OR/OF )

S(-14; 0)

K(0;-3)

RS: y= lJ;+ 7T 8(-14:0)
2 v coordinates of S
SK =/ (—14-0)2 + (0+ 3)% = 205
(J145)* + (20) - (205 _ 2429
2(V145)(+20) 20
SMK =111.80°

v' length of SK
cosSMK =

) ) v’ size of /grootte v SMK
Area ASMK = 7(5]\-1)(MK).SinSMK

1 — . . v correct substitution into
— — (J145)(y20).5in111.81°
S (145)(20) sin11181 N
=24.9985 = 25 square units v answer _
(5)
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OR/OF

Produce KSto T
RS: v = lx +7 - S(-14:0) v" coordinates of S
y=3 .

e 12 o2 2 _ 205
SK=1/(-14-0)"+(0+3)" =205 v length of SK & SM
SM =/(-14-(-2))2 +(0-1)% =145

3 -
msg =- = TS0 =167.91°

1 . .
Mgy = E = MSO =476
MSK =180°—167.91° + 4.76° = 16.85° .
1 S v size of /grootte v MSK
Area ASMK = ?(SM)[ SK).sinMSK

1 —=, = . _
= ?(«,-'145)[,\.-'30: }.5in16,85°
- ¥ correct substitution into

area rule
¥ answer

= 24,9985 = 25 square units

(5)
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QUESTION/VRAAG 3
K(-1:2) |7
78.69°
5

Ya—MN
Mgy =
X2 —Xq
2- (=) v correct substitution
Mee =TT Answer only: Full marks c N
__3 v’ answer
2 (2
312 3 3
tan 8 = myyg =3 v tand = myy, =—=
8 =180°-156.31° Answer only: Full marks
8 =123,69° v answer
(2)
32 Inclination KL = 123.69° — 78.69° = 45° [ext ZA] | v S
tan45° =my =1 v tand5° =my =1
(2)

33 y=x+c
2=-l+c¢
c=3
y=x+t3
OR/OF
=y =10r-x,)
y=2=1(x~(-1)
V=x+3

v substitute (— 1 : 2) and m
v equation

(2)
v substitute (— 1 : 2) and m

v equation

(2)
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34 KN = "\I'II(]. N 1}: f(-1- 2)1 v 51.1bsrimte K and N into
distance formula
KN =+/13 or 3.61 Answer only: Full marks v answer
)
isl (A-+3:,1 _(‘1.-.,_5)3 =13 (D) v equation (1)
L is a point on KL
y=x+3 (2
(2)in (1):
+3)7 +(x+3+5)7 = o
(A,|+ )+ ,_+ 3) =13 v substituting eq (2)
X +0x+9+x" +16x+64=13
2x7 +22x+60=0
X +11x+30=0 v standard form
(x+5)(x+6)=0
x=—Sorx=-0
y=-2ory=—3 v x-values
L(-5:-2) or (=6 : =3) v y-values
(%)
OR/OF
(x+3)2+(y+52 =13 () v equation (1)
L 1s a point on KL
y=x+3 Lx=y-—3 . A2)
(2)in (1):
(y—3+ 3)2 +(y+ 5)2 =13 v substituting eq (2)
y2+y2 +10y+25=13
292 +10y+12=0
Yy 435y+6=0 v standard form
(y+2)(p+3)=0
y=—2ory=-3 v" y-values (both)
= S5arx=—6 v x-values (both)
L(-5:-2) or (=6 : =3) (5)
352 | Midpoint of KM: (=2 ;- 1.5) v midpoint of KM
41 -1
DT o and 22 3
2 2 2
S L(=5:-2) v'x value v y value
OR/OF 3)
MEN = MM v MmN = MEN
yol=5)_ 3
x—(— 3} 2
2x+3+5)=-3(x+3)
2x+16=-3x-9
5y =-25 Answer only: Full marks
x=-3 v'x value
S L(=5:-2) vy value
3)
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OR/OF

N—M: N—K:
(x:y)>(x—4:y—-4) (x:3) > (x-2:y+3)
~L=1-4:2-4) OR/OF - L(-3-2:-5+3)
~LE5:-2) O T )

OR/OF

N—M: N—K:
(x:y)>(x—4:y—-4) (x:y) > (x-2:y+3)
~L(=1-4:2-4) OR/OF - L(-3-2:-5+3)

LL=5:-2) CL(=5:-2)
OR/OF

N—M: N-K:
(x:y)>(x—4:y-4) (x:y) = (x-2:y+3)
A L=1-4:2-4) OR/OF : 1(—3-2:-5+3)
. _&._"

L-5:-2) SL5:-2)
OR/OF

N—M: N-K:
(x:y)—=>(x—4:y-4) (x:y) > (x=2:y+3)
A L=1-4:2-4) OR/OF - 1(—3-2:-5+3)

. _5._"

LE-5:-2) SL5:-2)
OR/OF

N—M: N—K:

v transformation
(x:¥)>(x-4:y-4) (x:y)=>(x=2:y+3)

~L(=1-4:2-4) OR/OF .- L(-3-2:-5+3)

. . v'x value v y value
SLi=5:-2 _ X va ¥
( ) LL=5:1-2) (3)
36 T(—6:-3) (from Question 3.5.1) v" coordinates of T
KT = /(-1 - (=6)) + (2 - (-3))°
x.(— (o) = (2= v length of KT
~ 30

KN =413 (CA from 3.4)
Areaof AKTN = %KT.K?C sinLKN

1 P 3 i 1 X
— 2./504/13 sin78.69° v substitution into area rule
2
= 12.50 square units ¥ answer
)
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OR/OF
In AKLM:
TL V13
sin22.62°  sin78.69°
TL=1.414..

v length of TL

KL =(-1- (-5)" + (2~ (-2))"

] f\,'IE
S KT =7.0708...
1 IR v length of KT
Areaof AKTN = ?KT.K?\ sinL KN -
1

= —(7.0708)+/13 sin78.69°

b

- . v substitution into area rule
= 12.50 square umts

v answer

@)
[22]
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QUESTION/VFRAAG 4
) T
S(6:5)
F
\ o
H
K
Gim :n)
4.1 F(3:1) ¥'x value v y value
(2)
42 | FS=4(6-3)2+(5-1) ¥ substitution of F
FS=5 . &S
answer
(2)
43 |FH(FS):HG=1:2
SHG=2FH
=10 v HG=10
(1)
44 | Tangents from common/same point v answer
Raaklyne vanaf gemeenskaplike of dieselfde punt (1)
4.5.1 | FHT =00° [tan L radius / rkl £ radius] v 5V R
FIP=20"+5" [Pyth theorem/stelling] v 8
FI= \,"I432" or 5\-':1? or 20.62 ¥ answer
(4)
452 (x—=m)’ +(y—n)* =100 ¥ answer
(1)
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453 |K(22:n) [radius L tangent] v K(22: n)
GK=HG=10 [radii]
FH=FS=35 [radii]
m=22-10
m=12 v value of m
F. H and G are collinear [HT is a common tangent]
F, Hen G is saamlynig [HJ is 'n gemeemskaplike raaklyn]
FG2 =(13_3}2 +(n—1)2 v subst. of F and G in
q , distance formula
15 =81+(n—-1)" v FG =15
(n-1)* =144 n’—2n-143=0 v simplification
n—1=+12 OR/OF (n+11)(n—-13)=0 standard form
n#l3 or n=-11 n=-11 or n#13 v value of n
SG(12:-11) v coordinates of G
(7)
OR/OF
K(22: n) [radius L tangent] v K(22: n)
GK=HG=10 [radii]
FH=FS=35 [radii]
m=22-10
m=12 v value of m
Let J(22 1 y):
F1 = (33_3)3 +(1.~_1)3 v subst. of F and J in
L distance formula
425=361+y"-2y+1 v FI= 425
7
0=y"-2y-63 v standard form
0=(r=9)¥+7)
Sy=9orlef y£-7
T n=9-20=-11 v value of n
S G(12: -11) v coordinates of G
(7)
[18]
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TRIGONOMETRY: SOLUTIONS

MAY/JUNE 2019

QUESTION/VRAAG S

5.1.1 | sinl191°
=—sinll®

v —smnll®
(1)

5.1.2 | cos22°
=cos(2 x11°)

=1-2sin’11°

v\ answer

(1

) — .
5.2 cos(x—lSO"] + 4/2 s111(x+45°)
= —cos X ++/2(sin xcos 45°+cos xsin 45°) v —eosx ¥ expansion
= 1 1 . .
=—cosx++/2| sinx] — |+ cosx| — v special angle ratios
2 V2
= —COS X+ Sil Y+ COS X v simplification of last
2 terms
=sinx v answer
(5)
OR
cos(x—180°) + +/2sin(x + 45°)
= —CosX +x-"3(51'11 xcos45°+cosxsin —15°]| v —cosx ¥ expansion
; \.-'.T \,? N ial 1 P
=—cosx+v2f sinx] — [+cosx| — special angle ratios
= —CoSX+ sin X+ cos X vsimplification of last
2 terms
=sinx v answer
(5)
5.3 snP+sinQ =sinP+cosP v sin Q =cosP
, (7Y
(sinP+cosP) =[ < v’ squaring
2 N
.2 . 49 v .
sin?P+2sinPcosP+cos? P = s cxpansion
. 49
2sinPcosP=— -1 2 5
N 25 v sin” P+ cos” P=1
. 49 25
sin 2P = — - —
25 25
7 A
— 24 v answer
25 (%)
[12]
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QUESTION/VRAAG 6

6.1 cos(x—30°) = 2sinx
cosxcos30°+sinxsin30°= 2sinx ¥’ expansion
Tcosx+%sinx= 2sinx ¥ special £s
3

3 .
—CosX= —sinXx
2 2

V3

v simplification

tanx =— v’ equation in tan
x=30°+k.180°; keZ v 30°
v k180° ke Z
OR OR
x =30° +k.360° or x = 210° +k.360°: ke Z v 30° and 210°
v k360° keZ
(6)
y
D
1800 B 0° A 180°
f
6.2.1(a) A(120° : 0) v answer
(1)
6.2.1(b) C(—ISO" - _1] v x value v y value
2)
6.2.2(a) | xe(—90°;30°) OR —90°<x < 30° ¥ endpoints
v" correct interval
)
6.2.2(b) | x €(-160°;20°) OR —160° < x < 20° ¥ endpoints
v'correct interval
)
623 | y—pims
Range of y=2smx: y € [—2 : 2] OR -2<y<2
Ra11geofy=2sinx+3:ye[1: S] OR1<y<5 v1v5s
Range: y=2"""3:3¢[2:32] OR 2<y<32 v 232
X ¥ correct interval
Answer only: full marks (5)
(18]
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QUESTION/VRAAG 7
G
71.1 . - oo .
sin@=—— sing _ sin90 ¥ trig ratio
OR X AC
AC = -x AC= ¥ simplification
sm 6 siné/ (2)
7.1.2 . .
c0560°—x+2 ¢in30  sin90° ¥ trig ratio
CE OR =
2 Y+ 2 [ S
X
"E= 47
CE cos60° CE= '_\ +{';ﬂ ¥ making CE the
S subject
_le’2=2(x+2) = 2(x+2)
5
N &)
7.2 .oa v 1
Area AACE = L AC.EC.sin ACE Use area e
3 correctly
1( ¢ ¥ substitution of
= —( , J(E(x+2:l)sin£9 X
2\ sind , 9(2(x+2))
2) x 2sin B cos 6 me
= x(x+2) ><- oot v" substitution of
sind sin 28
= 2x(x+2)cos @ (3)
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7.3 EC=2(12+2)=128 v EC
AE?=AC?+EC? - 2(AC)EC JeosACE ¥ use cosine rule
5 correctly
12 ) 2 12
:[ - ] +28°7 _3[ ; ](33)‘30‘3110" v substitution
s 55° sin 557
AE =3577m v answer

)

[11]
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QUESTION/VRAAG S
51.1 . . 15 M
Given:sinM =—
12 am2 2 v sketch or Pyth
MN- =17 -15 8a 17a
=64
MN =8 OR /MN=%
N 15a P
15
SotanM = 3 ¥ Aanswer
3)
51.2 , NP
simM=——
MP
NP 15a v ) . .
— = ting trig rat
sl 17a equating trig ratios
- NP =45 v answer
2)
5.2 | cos(x —360°).5in(90° + x) + cos* (—x) -1
2 v cosx ¥ cosX
=COSX .COosX+cos x—1 )
2 2 v cosT x
= Ccos" X+cosTx-1
= 2cos’ x -1 J idensi
— cos2x identity
@)
5.3.1 | sin(2x + 40°)cos (x + 30°) — cos(2x + 407) sin(x + 30°)
= sin[(2x + 40°) — (x + 30°)] ¥ reduction
= sin(x + 10°) v answer
2)
5.3.2 | sin(2x + 40°) cos(x + 30°) — cos(2x + 40°) sin(x + 30°) = cos(2x — 20°)
COS(EI - 200) = sin(x + IDO) v equating
cos(2x — 20%) = cos[90° — (x + 10°)] v’ co ratio
2x—20°=80°—-x+ k.360° or 2x —20° =360° — (80° — x) + k.360° v 80°—x v280°+x
3x=100° + k.360° or 2x —20°=280°+ x + k.360° v simplification/vereenv
¥=3333°+k120° or x=300°+k360° . kecZ v x=3333°+k.120°
v x=300°+k.360° ;
OR/OF keZ
(7
s.c08(2x —20°) =sin(x +10°) v cquating
sin[90° — (2x — 20°)] = sin(x + 10°) v’ co ratio
110° - 2x = x + 10° + k.360° or110°—2x =180°— (x +10°) + k.360° v x+10° v170° —x
3x=100" - k.360° or 110° - 2x=170°— x + k.360° v simplification/vereenv
x=3333°-k120° or x=-60°-£k.360° .;keZ v x=3333°-k.120°
v x=-60"—-k.360° ;
keZ
(7
[18]
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QUESTION/VRAAG 6
¥
0 X
-180° 180°
T
6.1 Period = 720° ¥ answer
€]
6.2 vel[-2: 2] ¥ v answer
2)
OR/OF
—2Zy<2 ¥ v answer
2
6.3 JF(-120°) - g(-120°) v x=-120°
. 120° She cae o
=-3sin| - B —2cos(~120°-60°) ¥" substitution
4+ 3\E ¥ answer
= or 4.60 (4.5980...
2 ( ) 3)
6.4.1 x-intercepts of g at —90° + 60° = —30° v value
and 90° + 60° = 150° ¥ value
S xe(—30°; 150°) ¥ answer
OR/OF 3)
x-intercepts of g at —90° + 60° = —30° v value
and 90° + 60° = 150° v value
—30°< x <150° ¥ answer
(3)
642 | xe[-180° ; —120°) U (=30°; 60°) L (150°:180°] v [-180° ; —120°)
v (=30° ; 60°)
v (150°; 180°]
¥ notation for inclusive in the
OR/OF first/last interval
C))
~180°< x <—120° or —30°<x<60° or 150°<x<180° | , _150°< x < _120°
v —30° < x < 60°
¥ 150° < x <180°1 mark: each
interval
¥" notation for inclusive in the
first/last interval
G))
[13]
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QUESTION/VRAAG 7
P
X
M
L~ B \
a ! 12x R
7.1 : . .
In PMQ: tan8=—— v trig ratio
QM
_ X
" tan @ v answer
OR/OF (2)
x _ MQ
sinf sin P ¥ sine rule
xsin P
MO =
© sin &
= X?GSS V' answer
sin & (2)
X
tan &
7.2
' In PMR: tanf=—— OR PMQ=PMR [AAS/HHS]
MR
“MR= > —QM
o tan 8 v MR =QM
QMR =180°-208 7 comect
sin 8 _ sin QMR substitution into the
MR 12x sine rule in AQMR
sin B tan& _ sin(180°-25)
x 12x
sin28 x
tan & = 12x * vin B v reduction
tan @ = 2sin Bcos B y lx
12x sin f3 v double angle
tan @ = ﬂ
6
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In PMR: tanf=—- OR PMQ=PMR [AAS/HHS]

MR?= QM* + QR - 2QM.QR cos f

o x Y ) x )
MR" =( ] +(12x)° —2(— (12x)(cos
\ tan & 12x) \tané?,;L Jcos )
2 2 T2
x x 5 x
— = — +144x" — 24 (cos
tan" 8 tan @ [ ranr&?J[' A

14{ X ](cos,ﬁ’}= 144x>

v’ correct
substitution mto the
cosine rule in

AQMR

v’ substitution

tan & v MR =QM
cos f=0tand
tan & = cosf _
6 v simplification
4)
7.3 x  cosf
Q_M = . [both equal tan &] v equating
= 00c0s40 v subst. QM = 60
6 — AQ°
and =40
x=7.66 P
The height of the lighthouse is 8 metres v answer
(3)
0]
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MAY/JUNE 2017
QUESTION/VRAAG S
51.1 sin A
tan A = v .
cos A identity
_2p
_ P v'value of tan A
OR/OF (2)
,
tan A = P 4
P x
=1 vvalue of tan A
p:2p) ’ ‘
)
5.1.2 sinA+cos*A=1
(2p)*+p? =1 v (2p)*+p’ =1
2 2 _
4p2 +tpo=l v simplification of LHS
5pT=1
2 _1
P 5
1 v answer
Sp= _ﬁ (3)
5.2 2sin’x—Ssinx+2=0
(2sinx —1)(sinx—2) =0 v~ factors or formula
sin x = 5 or sinx = 2(no solution) v’ both equations
v" no solution/geen opl
ref 2 =30°
5 x=30°+k360° or x=150°4k.360°keZ v 30°+k.360°
v 150° + k.360° ;
vikeZ
_ (6)
5.3.1 sin(x + 300°) = sin x cos 300° + cos xsin 300° v' expansion/uitbreiding
(1)
53.2 sin{x + 300°) — cos(x —150°)
= sin xc0s300° + cos x5in 300° — (cos xcos150° + sin xsin150°) v 2™ expansion/
= sin x¢0s 60° — cos x5in 60° — (—cos xcos 30° + sin xsin 30) 2de uitbreiding
. . . . v'v reduction/reduksie
= sin xcos 60° — cos xs1n 60° + cos x cos 30° — sin x s 30°
1. .
= E‘-l-ﬂ X———cosx+ TCOS xX= E'Slil x v special angle values/
-0 - spesiale hoekwaardes
v answer
OR/OF (5)
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. . nd .
sin(x + 300%) — cos(x —150°) v 2" expansion
=sin xcos300% + cos xsin 300° — (cos xcos 1507 +sin xsin 150%) 2de uitbreiding
. . . . . . VT i . i
= smxcos 60° - cos xsin 60° — (—cos xcos 307 + sin x 51 30°) reduction/reduksie
= sin x¢os 60° — cos x 511 60° + cos x cos 30° —sin x sin 30° v .
_ . C e e .. . co-ratios / ko-verh
= sin x 51 30° — cos x 511 60° + cos x s 60° — s1in x sin 30 7 ancwer
—0o answet
(5)
. tanx +1 .
54 Consider: —————————— =smx+cosx
sinxtanx +cosx
sin x sin X4 cosx . ,
+1 S ¥ identity of tan x
. cosx COsX .
LHS= - = = 5 o Smx+cosx
. sinx 2 o 2 —_—
sin x. +c05.1‘] Sim X+cos X cosx
cos XY — .7 2
cosx ST X+COSTX
oI AT A
Sin X+ cos X CosX
_ cos X
1 viosinTx+cos x=1
cosX
SINX+COSX  CosX L
= X ¥ simplify
cos X 1 -
=sinx+cosx (5)
=RHS
OR/OF
sin X sinx v i e
[ + 1] [ + 1] identity of tan x
X cosXx cos X
LHS= - = S 5 3 )
. sinx - 2 2 22
sinx 22 4 cox _1} sin® x+ cos? x , sin’x+cos’y
cosx cos ¥ cosX
sin x
+1
_leosx
1 ¥ sin“x+cos x=1
cosx
sin x cosx L
= +1|x ¥ simplify
cosx 1 v o
. multiplication
=sin X+ COS X (5)
=RHS ]
—\2 . 9
5.51 (w"l+}r} = (sinx+cosx)”
1+k=sin’ x+ 2sin xcosx + cos® x v square both sides
l+k=1+sin2x " gin? -
+ A =1+510.23 viosinTx+4cosTx=1
Kk =sin2x ¥ sin 2x
(3)
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From 5.5.1
sin x + cos x = /1 + sin 2x
s.max value: sinx 4+ cosx = \m
3

OR/OF

Maximum value of 1 +sm2x=1+1
=

comaximum valueof sinx +cosx =+/2

OR/OF

s v 2 - p . 2
(sinx+cosx)” =sin~ x4+ 25N XCos X +Cos™ X

=1+sin2x
- 2
csomax value(sinx + cosx)” =1+1=2

c.max valuesin x + cosx=+/2

v" max of sin 2x =1
v answer

v' max of sin 2x =1

v answer

v" max of sin 2x =1
v answer

(2)

(2)

[27]
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QUESTION/VRAAG 6
Yy
C
f
h
—180° aQ° 0° 0Q°
B
D
A
6.1 Period = 180° v answer
ey
6.2 —75° v' answer
(1)
6.3 . 1 1 .
SIM2X < —COSX+—sinx
V2 V2
sin 2x < cos 45°.cos X + sin 45°.sin x v" c0s45° cos x+sin 45°.sin x
sin 2x < cos(x — 45%) v cos(x—45%)
x €[-75° ;165°] v’ ¥ answer
4)
[6]
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QUESTION/VRAAG 7
A B
B
8 cm
D C 8cm
G
G
6 cm
12 cm
E F 12cm
E F
Figure/Figuur (1)
Figure [ Figuur (1)
7.1 KC=6cm v" answer
(1
7.2 Let P be the point of intersection of KL and CB
L . o K
= smn 60 i ¥ trig ratio
KP = 65sin 60° i
L] B v length of KP
KP =33 or5.20 ‘= }
~KL=8+3y3 or 1320em : v’ answer :
! 3
7.3 DK? =6 +12°
DK =180 or 645 or13.42cm v DK =645
sinKDL  sinDLK
= v" use of sine rule
KL DK
smKDL _ KL _sinKDL _KL
sinDLK DK sin DLK N i
8+3/3 1320 0.08
= or or 0.
G\E 13,42 v answer
4
[8]
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QUESTION/VRAAG S
5.1
P
J5 1 J10
11
T 2 R 3
1 45
511(3) sinT = _'?: L; =0.45 v value
! - (1)
3 3410
5.1.1(0) | cosS=—=="""=10.95 Vv
J10 10 value o
51.2 cos(T+5)=cosTcosS—sinTsinS v expansion
(FlwHE ) 5
FA\e) (AT vs o
-5 _ ,l_ v" simplification
V50 50
5 1 2
= 750 or \_E or > v answer .
(5)
5.2 1
: — tan”(180° + 8)
cos(360° — 8)sin(90° - g)
] v cosd
S — v cos@
(cosB)(cos 8) Vtan® 8
_ 1 sin? @ v sin’
cos’ 8 cos’ @ cos” @
_1- sin® @
26
cos . Videntity
_ co«',: g OR l—sm: g
cos” 8 1—sin” 8 v’ answer
(6)

=1
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5.3 N 32
(sinx —cosx)” =[‘—J v squaring both
4 sides
N B 2 v expanding LHS
ST X —2sin Y cos X+ os” X =

l—:".-l'llJ(COi.\'=i
16
-

2sinxcosx =—

7
Sosmlx =—

16

v using identity

v simplifying

v answer
(5)
[18]

202



MATHEMATICS

EXAM KIT 202

PAPER 2

QUESTION/VRAAG 6

6.1

dsinx+ 2cos2x =2

2sinx +cos2x—1=0
2sinx+(1—2sin® x)—1=0
2sin? x - 2sinx=0

2sinx(sinx—1)=0

v'using identity
v" standard form

. —180%,0°;90°:180°
f(x+30%) =g(x+30%
Sox=-30°60°;150°

. . v factors
2sinx =10 or sinx—1=0
smx=0 sinx=1 v sinx=0 or
sinx=1
x=k.180° or x=90°+k360.keZ v E.180°
v
90°+ k.360. ke Z
(6)
6.2.1 v" turning point
(-00° ; ~3)
7 ! i v turning point
g (90°; 1)
_ _ V(1800 - &
~1s0°  / _00° ol ~ 00° . 180° (0°:-1)
L 11 N
5
i
-3
(3
6.2.2 | (-90°:0°) v v answer
(2)
OR/OF
v v answer
~90°<x<0° @
6.23| f(x)=g(x)

v’ any ONE correct
v" other 2 correct
2
[13]

203




MATHEMATICS EXAM KIT 202 PAPER 2
QUESTION/VRAAG 7
B
71 | ABD=
g~ BD ¥'correct trig ratio
cosve ¥ substitution into
correct ratio
¥ answer (to the
OR/OF nearest degree)
(3)
sin BAD = 64 ¥'correct trig ratio
81 ¥'substitution into
BAD =52.18° correct ratio
. ¥ answer (to the
6 =38 nearest degree)
3)
72 | BC? = AB’ + AC’ - 2(AB)(AC)cos BAC ¥'use cosine rule
3 2 ¥ correct substitution
=81"+87" —2(81)(87)cos82,6° into cosine rule
=12314,754...
BC=110.97m v answer
(3)
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7.3 «inDCB  sinBDC
BD = BC ¥’ use sine rule
<nDEB = BD.sinBDC
BC
< DCB = 64.5in110° v substitution
110,97
S DCB=32.82° ¥ answer
(3)
[9]
MAY/JUNE 2015
QUESTION/VRAAG 5
5.1 1 sketch/skets:
cos 3= ——= and/en 180° < 3 < 360°
\/g v’ correct quad/
korrekte kwadr
B -
(-1)?% +y? = (+/5)? AN v x=-1
1+y* =5 v'subst into Pyth/
y’ =4 \/g subst in Pyth
=-2
| (1)
2 v" value of/waarde
wsinP=——F=
P JE vany
v" value of/waarde
van sin
5.2 (—tan x).(-=sin(90° — x)) v—tan x
4sin x
v —sin(90° — x)
—tan x).(—cosx
( )_( COsX) V- cosx
4sinx
v sin x
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sinx . sinx
- .(—cosx
_ ( cosx)( ) COSX
4sin X
-1
4
v answer/antw
(6)
5.3.1 SinA  p v" answer/antw
tan A= = =
0sA ( (1)
5.3.2 p*—q* =(p?+9°)(p>-q?) v’ factors/faktore
= (sin®A +cos*A)(sin’A — cos’A)
= (1)(sin*A — cos*A)
_ 2 i 2
=-1(cos’A-sin"A) v'identity/identiteit
= —C0S2A
v' -1 as CF/GF

v answer/antw

(4)

54.1

cos® 6 —cos20
sind.cosé
_cos’d—(2cos’6-1)
B siné.cosd
_ 1-cos*6
" sind.cosd
_sin®6
~ siné.cosd
_sind

~ cosh
= tan § = RHS/RK

LHS/LK =

v  writing as single

term/skryf as

enkelterm

v' expansion/

uitbreiding

v simplify/vereenv

v identity/identiteit

v simplify/vereenv

(5)
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QUESTION/VRAAG 6
6.1 Period of/Periode van f=120° v 120°
(1)
6.2 b=13 vb=3
(1)
6.3 x =—45° or/of x =-22,5° or/of x=67,5° V'x =-45°
v'x =-22,5°
v'x =67,5°
(3)
6.4 x € (-45°;-22,5°) U (67,5°; 90°] v’ critical values
v’ notation
v’ critical values
v notation
OR/OF (4)
—45° < x < —225° or/of 67,5°< x <90° v“kritieke waardes
v“notasie
v“kritieke waardes
v notasie
(4)
[9]
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QUESTION/VRAAG 7

211 QR? =PQ? + RP% — 2.PQ.RP.cosP
(+/3%)? = x? + x2 — 2.x.x.cosP

~ X%+ x2 = (\/3x)?

COSP =
2X.X
2
A =X
cosP =—
2X
cosp = -+
2
P=120°

v’ correct subst into
cosine rule/korrek
subst in cos-reél

v cosP as subj/

onderw

v simplify/vereenv

v answer/antw

(4)

e PRQ = PQR =30° (s opp equal sides/Ze teenoor gelyke sye)

QQS =150° (Zs on a str line/ <& op reguitlyn)

Area of/Opp van A QRS = %(QR)(RS)(sin QRS)

1 3
= E(\/gx)(E X)(sin150°)
3V3
4
33,
=—X
8

b1
= ( X)(E)

V'S

V'S

v’ correct subst into
area rule/korrek
subst in opp-reél

v simplify/vereenv

v’ answer/antw

(5)
[9]
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SOLUTIONS EUCLIDEAN GEOMETRY

FEB/MAR 2018

QUESTION/VRAAG S

8.1.1 P= Ml =667 [tan chord theorem/raaklyn koordst) v'sS vR
(2)
8.1.2 M > = 90° [£ in semi cirele/ < in halfsirkel) VS vR
(2)
8.1.3 _\}1 = 180° — (90° + 66°) [sum of s of 'som van e AMNP] /s
— 0
8.1.4 6)3 =P = 66° [corres. Zs:/ooreenk ~e, PM || OR] v's vR
(2)
8.1.5 R+ I;.'l + \1 =180°—-66° [sum of Zs ofisom van <e ARNO]
=114° s
R= P;'l + T;'J =57° [£s opposite = radii/ <e teenoor = radii] | v'S/R
. N, =33° V'S |
- (3)
OR/OF
POR =114° [ £s on straight line/ <& op reguitlyn] Vs
PNR =57° [£ at centre = twice £ at circumference v'S/R
midpts == 2 % omtreks 2]
L N, =33° VS
3)
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821 FC||AB | GH [opp sides of rectangle/teenoorst sye v reghoek] | v R
(1)
822 AC . . . - :
AC_ £ [line || one side of A] OR [prop theorem: FC || GH] | v'S vR
CH FG
[lyn || een sy van A] OF [eweredighst; FC || GHJ
AC 20
21 15
20 %2
AC = 20x21
15
=28 v AC
DB=AC=28  [diags of rectangle ='hoeklyne v reghoek = | /S
DM = lDB =14 [diags of rectangle bisect/hoekl v reghoek halveer] | , g
2
(5)
[16]
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QUESTION/VFRAAG 9

91

9.1 Constr/Konstr.: Draw KO and MO/ Trek KO en MO

Proof:
0, = 2]
0, = 2L

0;+ 0, = 360°

Proof:
Let J=x
01 = lx

0, = 360°—2x

~L=180° —x
ST+ L =180°

~2T + 2L = 360°
~2f + 1) =360°
~J+L=180°
OR/OF

[ at centre = twice £ at circumference]
[midpts == 2 % omtreks =]
[£ at centre = twice £ at cirecumference]

[£s around a point /=& om 'n punt]

Constr/Konstr.: Draw KO and MO/ Trek KO en MO

[£ at centre = twice £ at circumference]
[midpts == 2 x omtreks =]
[£s around a point /< om 'n punt]

[£ at centre = twice £ at circumference]

v construction

v SR

v S

v S/R
v S

v’ construction

v S Vv R

v S/R
v S

(5)

&)
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9.2
C
9.2.1(a) Bl = x [£s in same seg/ e in dieselfde segm]| v S vR
(2)
9.2.1(b) By, =y [ext £ of cyclic quad/buite = koordevh] | v g v R
q @)
9.2.2 C=180"-(x+y) [sum of £s of'som v <&, AACR] v S
SBD + C=x+y+180°—(x+})
SBD + C = 180° V'S
SCDB is a cyclic quad [converse opp angles of eyelic quad] VR
[omgekeerde teenoorst e koordevh] (3)
OR/OF
él = Tg [£s in same segment/ Ze in dies. segment] ¥ S
"i"g = f)l + f)g =BDR [ext £ of cye quad/buite = koordevh]
. §; =BDR V'S
.. SCDB 1s cye quad  [ext £ of quad = opp L/buites =tos 2] | v R
E))
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9.2.3 ”j"4 = y—30° [ext £ of/buite = ATDR] v 8
'j"l = y—30° [vert opp £s =/regoorst e =] V'S
¥—30°+x +100°=180"  [sum of /s oflsom v <e, AAST]
Lox+ y=110°
SBD = 110° N
.. SD not diameter [line does not subtend 90° £ ] vS
SD nie 'n middellvn  [lyn onderspan nie 90° =] v R
(4
OR/OF )
AST=C+ ]f); [ext £ of/buite =~ ASCD] v S
C = 100°—30°=70° V'S
SBD = 180°—70° [opp £s eyelic quad/ teenoorst e kdvh]
=110° v'S
.. SD not diameter [line does not subtend 90° £ ] _
SD nie ‘n middellyn [lyn onderspan nie 90° ] v R @
L;
[16]
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QUESTION/FRAAG 10

10.1.1 | A,= A, =90°—x [=chords subtend = s
= kde onderspan = <]

5 Cy,=090°-x [sum of Zs ofisom v <&, ADCM]
.. 62 - AAL]_ =00°—x
MC 1s 'n raaklyn by C [omgekeerde raakl koordst]
OR/OF
A,= A, =90°-x [=chords subtend = £s
= kde onderspan = ~e|
C,+C,=x [sum of £s of/som v <&, AACM)]
~C+C,=B=x

MC is 'n raaklyn by C [omgekeerde raakl koordst]

OR/OF
In AAMC and AACB:

A,= A, =90°-x [=chords subtend = £s
= kde onderspan = <e]

AMC = ACB =90° [given]

G 4C,—Bex

D,=x [exterior angle of cycelic quad/buite = koordevh.]

. MC is a tangent to the circle at C [converse: tan chord th]

. MC is a tangent to the circle at C [converse : tan chord th]

v 5 VR

v SR

v Cy=90°—x

v R

(%)
v SvYR
vV C,+C,=x
¥ R

(5)
v SvYR

Vv C,+C,=x
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.. MC is a tangent to the circle at C [converse : tan chord th] v R
MC 15 'n raaklyn by C [omgekeerde raakl koordst] (5)

In AACB and/en ACMD
B= f): =x [proved OR exterior £ of eyclic quad.] v'§

[bewys OF buite = v koordevh]
"5‘1 = C'J =90°—x [proved OR sum of £sin A] v' S

[Bewys OF som v <ein A]
AACB|ACMD [4. Z. 2] v R :
OR/OF ©
In AACB and/en ACMD
B= f)z =x [proved OR exterior - of cyclic quad.]

[bewys OF buite ='v koordevh] V'S
ACB =AMC =90° [given/gegee] v'S
AACB || ACMD  [£. 2. 2] YR
OR/OF 3
In AACB and/en ACMD
B= ]f)z =x [proved OR exterior £ of cyelic quad]

[bewys OF buite ='v koordevh]
:Z‘xl = 6‘3 =90°—x [proved OR sum of Zsin A] V'S

[Bewys OF som v Zein A]

ACB = AMC =90° [given OR sum of Zs in A] V'S

[gegee OF somv <ein A]
AACB ||| ACMD /s @)

1021 | BC _ AB [AACB ||| ACMD] v BC _AB

MD DC MD DC
E = AB [BC =DC]
MD DC

~DC? = ABxMD

In AAMC and/en ACMD
M is common/gemeen
.f—;xl =C 5 [tan chord th /raaklyn koordst]
OR/OF
é'l +C , = B=D=x [tan chord th /raaklyn koordst OR/OF
exterior £ of cyclic quad/ buite ='v kdvh]
AAMC ||| ACMD [£. 2. 2]
AM CM
M MD
~CM?* = AMxMD
_CM? _ AMxMD
“"pc?  ABxMD
_AM
__AB

v DC? = ABxMD

v S

v'S

v CM? = AMxMD

v AMxMD

ABxMD
(©)
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OR/OF

AC AB
MC DC
.CMxAB = ACxDC

[AACB ||| ACMD]

In AAMC and/en AACB
C=M=90° [given]
AALI = 4%.2
OR/OF
ACM=B=x [proven]
AAMC || AACB [ 2. 2]
AC _BC

AM MC

LACxMC = AMxBC
_ BC.AM
© MC

[proven]

SCAC

BC.AM
MC
DC.AM
— X
AB
cM?  AM
pc?  AB

CMxAB = xDC

cM? = DC [BC=DC]

AC _AB
MC DC

v ACMC=AMBC

v equating

v S

(6)

10.2.2

In ADMC:

cM .

—— =smx

cM? ., AC CM
— = 5111 X = —

DC* AB DC

_AM

=sin-x

OR/OF

In AABC:

. AC
smx=—r-
In AAMC:
AM

sinx =

AC N AM  AM
AB AC AB

SINX.SINX =

v trig ratio

v square both sides

(2

¥ 2 equations for
sin x

v product

(2

[16]
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FEB/MAR 2017
QUESTION/FRAAG 8
'\IT
T
]
8.1 (AQ =72° [opp £s of cyclic quad/teenoorst e koordevh) VSYR )
8.2 ﬁg = f’l [£s opp equal sides/ <& teenoor gelyke sye] v SR
B 180°-72°
i 2 [sum of £s m Alsom v Zein A
v answer
=54°
(2)
8.3 P, =42° [tan chord theoremraakl-koordst] vSYR 2
8.4 ﬁg = 151 + 1’52 [ext £ of eyche quad/buite= van koordevh] YR
e "
(2)
OR/OF SR o
f&l =180°—108°—42°=30°[sum ofisom vanssie m A] Ry=30
ﬁg =180° —IEI —In{E [£s on str Ine/<e op reguitlyn]
= 180°—30° — 54° [sum oflsom vanssie m A
=06° V'S
(2)
8]
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QUESTION/VRAAG 9

9.1.1 SW .
ST _ 2% [prop theorem/eweredighst: TW || QP] v'S
TQ WP
2
=3 /S
(2)
9.12 SV _SwW .
=— rop theorem/eweredighst: VW || RP
VR WP [prop ghst: | RP]
_2 v answer
> ()
9.2 ST _ SV a WS
= both equal'beide gelyk ——
To e [ohe gk o] 'S
LTV QR [lnme drades 2 sides of A m prop/lyn verdeel 2sye | v S v R
van A in dies verh)
fl =(le [corresp/ooreenkomst Zsie; TV || QR] v R
(4)
9.3 AVWS || ARPS v ARPS (any order)
1)
9.4 WV SW . :
2Y =27 - WV oSy v ratio
pr _sp LAVWSINARPS] WY =5_— [AVWS|| A RPS]
7 PR SR v answer
== 2 (2)
5 OR/OF ==
5 [10]
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QUESTION/FRAAG 10
10.1
Constr/Konst :
Draw line PO and extend /Trek lyn PO en verleng ¥ construction
Proot/Bewys :
OP=0A [radu]
~P =A [£s oppiteenoor =sides/sye] v S/R
but O,=P +A [ext £ of A] 5
~0,=2P, o e
Similarly/Netso. O,=2P,
.'.OIT02=2EP1+P2) /S
1e. AOB=2APB
(5)
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10.2
2
Q
T
10.2.1 | Zs in the same segment! Ze in dieselfde sirkelsegment v R
(1)
10.2.2 f’z =:1 =y [Zs opp equal sides/~e reenoor = sye] vSYR
- . , v S
Si=P3=y [tan chord theorem/raaki-koordst] SYR
P, =P,
- PQ bisects TPS (4)
10.2.3 | pOQ =28, = 2y[Zat centre =2x Zat cire/midpts2= 2xomtreks] | vV S¥ R
(2)
1024 | TPA=P, +P, =2y [proved/bewys m 11.2.2] i n
~. TPA=POQ [proved/bewys n 11.2.3] v TPA=POQ
.. PT = tangent [converse tan chord theorem/omgek raakl-koordst]| v R
(2)
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10.2.5 015'Q + O(i)_P =180°-2y [sum oflsum v Zsle m A] V'S
- OQP=90°—y [£s opp equal sides/<e to = sye; OP =0Q] vSvR
In APAQ:
OQP + P, + QAP = 180°
90°-y+y+ QAP =180° [sum oflsum v Zs/e m A] v S
. v S
QAP = 90°
. OAP =90° [£sle on straight lnelop reguitlyn] (5)
OR/OF
OPT =90° [radms L tangentraakhn] VSV R
. g
-~ P, =90°-2y >
f’l +0O+OAP =180° [sum oflsum v Zs/e n A]
(90°—2y)+ 2y + OAP = 180° V'S
N v 53
s QAP =90° -
(5)
OR/OF
POSQ s akite/'n viieér | | SOV
OQ 1PS [diag of a kite/hoeklyne v viieér] Vv R
s QAP =90°
(5)
OR/OF
In AOAP and AOAS
OP=0S (radi) v S
OA 15 conmon v S
POA =2y
=2P,
=QOS 'S
- . v R
AOAP = AOAS (SAS)
OAP=0AS (=As)
QAP =0AS =90 (s on str lne) v S
5)
(19]
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QUESTION/VRAAG 11
11.1 I:Il= 90° [£ m semi-cirele/halfsivkel] VSYR
.. TPLN is a cyclic quad/ ‘n koordevh [opp £s of quad s suppl! | v R
teenoor-e vvhis suppl] @)
OR
1‘:~T2= 90° [£ m semi-cirele/halfsivkel] VSY R
. TPLN s acycle quad [ext £ =mt opp Z/buite< = tobinne 2] | , R
3)
11.2 T,= PLN=x [ext £ of cycle quad/buite~ van koordevh] ¥R
K=90°—x [sum ofisom v Zs/e i A
1';'1 =K=90°—x [tan chord theorem/raakl-koordst] v SV R
(3)
OR/OF
= o y [k v R
K=90°-x [sum ofisom v Zs/e i A
I:.'l —K=90°-x [tan chord theorem/raakl-koordst] VSYR
(3)
OR/OF
Ny=x [tan chord theorem/raakl-koordst) v R
IA\TQ =90° [£in semi circle/ halfsivkel] /s
I:.'1 =00°=x [straight Ime/reguirfyn] V'S
(3)
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11.3.1 | In AKTP and AKLN:
PKT = LKN [common/gemeen) S
KPT =KNL =90° [given/gegee]
. AKTP|||AKLN [£2Z] 2
(3)
OR/OF
In AKTP and AKLN:
PKT =LKN [conmnon/gemeen]
KPT =KNL =90° [given/gegee]
T, =PIN=x [proved in 11.2 OR sum of £s in A] <
- AKTP|||AKLN ' @)
11.3.2 KT KP [l As]
= g .
KL KN SR
KT . KEN=KP.KL S
But KL = 2KP [radi: PK =LP] S
LKT.KN=KP.2IKP
=2KP* S
= 2(KT" — TP") [Theorem of Pythagoras] 5
=2KT* - 2TP’ (5)
[14]
| FEB/ MAR 2016
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QUESTION/VRAAG 8
8.1
K
84
2\/3
N 1 T
40°
1
M
8.11 EACZ = I\:I2 =40° [tan chord theorem/raakl-kdst] v's YR
2)
8.1.2 N, =K, [s in the same seg/Ze in dies segm] | vS v R
K,=84° — 40° = 44°
s N, =44° s
3)
8.1.3 T=N,=44° [alt/verw Zs/e: KT | | NM] v'S v R
_ 2)
814 | L,=K,+T [ext £ of Albuite £ v A] VR
=40° + 44°
=84° ’s
(2)
815 In AKLM:
44° + 84° + 40° + I:1 = 180° [£s sum in A/Se som in A]
~ L, =12° s
(1)
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8.2
8.2 C =108° [oppZs of [|m/tos Ze v ||m] v'g VYR
2x+40°+108° =180 [opp<s of cyc quad/tos<evkdvh] | v's vR
2x=32°
x=16° v answ/antw
(5)
OR/OF
C =180° — (2x + 40°) [oppZs of eye quad/tos e v kdvh] s YR
180° — (2x + 40°) = 108° [oppZs of |lm/tos ZLe v ||m] Vs YR
2x=32°
x=16° v answ/antw
(5)
[15]
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QUESTION/VRAAG 9
A
1
/
/
// f/
T L
Bl /
III"', j! O y7,
\ ,
.\I ‘{
""." If _—
./ -
I"-, // T '."‘ /
tﬁ’s"’ 1 ‘f/s
C G E
9.1 ABCDis a |m [diags of quad bisect each other v R
hoekl v vh halveer mekaar] (1)
9.2
ED_FE [Prop Th/Eweredigh st: DF | | BA] YSY R
DB AF
ED _GE [Prop Th/Eweredigh st: DG || BC] YSYR
DB CG (4)
FE_GE [proved/bewys] S
AF CG '
AC ||FG [line divides two sides of A in prop v S vR
hyn verdeel 2 sye van A eweredig) S
C, = F1 [alt'verw Zs/e; AC || FG] /S
1-:11 = (3'1 [alt'verw Zs/e: AB || CD] (5)
' Al = 1:—1
9.4 A, =A, [diags of rhombus/hoekl v ruit] V'S
Azzisz [15&1=1}3] v S
. ACGF = cye quad/kdvh [Zs in the same seg = VR
Ze in dies segm =] (3)
OR/OF
C, =A, [£s opp equal sides of thombus v
Ze to gelyke sye v ruit]
A, =G, [alt'verw-Zs/e; AC | | FG]
2=02 S
» =G,
ACGF is a cye quad'kdvh  [Zs in the same seg =
Ze in dies segm =] VR
(3)
[13]

226



MATHEMATICS EXAM KIT 202 PAPER 2
10.2
10.2.1 line from centre to midpt of chord/lyn van midpt na midpt van v answ/antw
koord (1)
10.2.2 OP || VS [Midpt Theorem/Midpt-stelling] V'S v R
In AROP and/en ARVS:
R=R [common/gemeen] V'S
0,=V [corresp/ooreenk Zs/e; OP || VS] V'S & £i4:4
_ . OR/OF
~AROP ||| ARVS  [£.2.7] 3 angles/hocke
4)
OR/OF
In AROP and/en ARVS:
f’: = VSR [corresponding s/ ooreenkomstige ~'e]
27 . vS VR
R=R [common/gemeen] S
~AROP ||| ARVS  [£.2./] .
OR/OF
3 angles/hoeke
)
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10.2.3 In ARVS and/en ARST:
VSR =STR =90° [£ in semi-cirele/ 2 in halfsirkel] V'S ¥R
R is common/gemeen VS & LiliL
¥ — TSR OR/OF
~ARVS ||| ARST [£.2.2] 3 angles/hoeke
3)
10.2.4 In ARTS and/en ASTV: VARTS & ASTV
RTS = VTS =90° [£ s on straight line/ Ze op rt Iyn] S
R =90°— TSR s
SV V'S (with
TSR = _V ) justification/met
~ARTS ||| ASTV [£.2./] motivering)
- 2L = EES VARTS ||| ASTV
ST WNT
. ST* =VT.TR v'ratio/verh
(6)
[21]
| FEB/MAR 2015
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QUESTION/VRAAG 7
A
P
7.1 MB =10cm v answer/antw
(1)
7.2 line from centre to midpoint of chord is perpendicular to chord/lyn | v* answer/antw
vanaf midpt na midpt van koord is loodreg op koord (1)
OR/OF
line from centre bisects chord/lyn vanaf midpt halveer koord v' answer/antw
(1)
7.3 MP 5 , X+0P _5
oM 2 x 2
x+0P 5
x 2 v OP = 3?1
2x+20P =5x
o @)
op=22
2
OP 3
OR/OF oM 2
3x
oP 3 Y OP=—
oM 2 (2)
3 -
op==
2
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74 OM* + MB* = 0B*
,_ o (3 v’ subst into/subst
¥ +107 =| — Pythagoras
\ 2
4x? +400 = ox* v 457 + 400 = 9x2
Sx? =400
x* =80
x=8.94 or 45 or /80 v’ answer/antw
(3)
[7]
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QUESTION/VRAAG §
B
C
8.1.1 - 1 - . ) .
D=—0, =55° (£ at centre=2x Zat circ/ < by midpt=2% 2by omt) | ¥'S ¥R
2 @)
812 | ; 1. ... . b
A= 501 =55 (£ at centre=2x Zat circ/ < by midpt=2x by omt) | /5 vR
(2)
OR/OF
A =D=355° (s in same segment/ <& in dieselfde segment) VS VR
2)
8.1.3 B, =D=55° (alternate Zs/verwiss.<e; AB || DC) vS ¥R
Ez = ﬁl +A  (extZ ofA = sum of opp2*/buite.. vA=som v tos2e) | VR
=55°+55°
E, =110° ¥ answer/antw
_ )
8.2 E, =0, =110° (proven in/bewys in 8.1.3) v'S
BEOC is a cyclic quadrilateral  (equal Zs subtended by line/ R
gelyke ~e onderspan deur Iyn) (2)
[10]
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QUESTION/VRAAG 9
9.1 the interior opposite angle/die teenoorstaande binnehoek. v answer/antw
(1
9.2
C
S
Vv
P T R
Construction: Draw diameter CT and join CV.
Konstruksie: Trek middellyn CT en verbind CV.,
V, +V, = 90° Z in semi-circle/< in halfsirkel v Sv R
= Tangent 1 diameter/radius/raaklyn L YR
T, =90°-x middellyn/radius
&= Sum of the angles of triangle/Som van die s
meE X hoeke van 'n driehoek '
S S=x Z's same segment/2e in dieselfde segment | v R
~ VIR =8
()
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9.3
V= — —F'.; 21 }{(
/)2 SREAN
\ /509
.| '_J' '; Il
. |
Vo ,.
4 :II 3 / .
’\ e 2 Q
W ™~ 1 :— 1__ o .1,1:—-"
T 575
z
931 Equal chords subtend equal /s/Gelyke koorde onderspan gelyke -2 | v R
(1)
932 W, =30° (tan chord theorem/rkl-koordst) v answer/antw
W, =30° v reason/rede
1 v’ answer/antw
3)
9.33(a) | R 4 = W, =50° (tan chord theorem/rkl-koordst) v S¥R
é2 = ﬁ.g + ﬁ@ (ext£ of Albuite = v A)
-8, =80° V'S
(3)
OR/OF
flz = Il{E =307 (= chords subtend =/s /= kde onderspan=_-€) v § ¥R
R, =W, =50° (tan chord theorem/rkl-koordst)
- S, =80° vs
3)
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9.3.3(b) Tz = S: = 80° (ext £ of cyelic quad/buite = van koordevh) v SY R
V+ "\iﬂ = 'lﬂ'2 (exts of Albuite = van A) v S
L V=50° vS
(4)
934 | In ARVW and/en ARWS: v using the
correct As
gebruik
korrekte Ae
R: = I:{S =30° (proven/bewys in 9.3.1) V'S
V= “»;VZ = 50° (proven/bewys in 9.3.3) v S
VWR =5, (3rd Zin A) /R
JARVW ||| ARWS (s (3rd Zin A) or
(£22)
WR RS '
— = (ARVW ||| ARWS) V'S
RV WR
~ WR*=RV.RS (%)
[22]
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QUESTION/VRAAG 10
10.1.1 | corresponding Zs/ooreenkomstige <e: PN | | RT V' answer/antw
(1)
10.1.2 | £: £ 2~ OR/OF Z: 2 v' answer/antw
(1)
) |
102 Mo (APNM ||| ARTM ) v
RM RT S
3PN S
1
’ 2)
103 |PM _1 _RP 2
RM 3 RM 3 v" Use of Pyth. for
RN? and PN*
RNZ — PN? = (RM? + NM?) — (PM2 + NM?2)  (Pyth) /M= 3rp
=EM* - PM* 2
_(3gzp) _E'LRP' ] v PM=1Rrp
2 J |2 2
9 1 v 2rp? & Lrp?
— _RP'T __RPq 4 i) 4
4 4 /
=JRP2 ("‘)
OR/OF
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RN?—PN?= (RM2+NM?) — (PM?+NM?)  (Pyth)
= RM? — PM?
= (3PM)? - PM?
= §PM?
= 2(2PM)?
= 2RP?

OR/OF

RN?—PN?= (RM?+NM?) — (PM?+NM?) (Pyth)
= RM? — PM?

(RP +PM)? — PM?

= RP?+ 2RP.PM + PM? — PM?

RP?+2RP. %RP

2RP?

v" Use of Pyth. for
RN? and PN?
vRM =RP +PM
v (3PM) — PM?
v RP =2PM
(4)

v" Use of Pyth. for
RN? and PN?
vRM =RP +PM

¥ expansion
uitbreiding
v PM = %RP

(4)
[8]
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NOV 2014
QUESTION/VRAAG §
8.1
8.1.1 x =96° (£ at centre = 2.7 at circumference/ | ¥ S v R
< by midpt = 22" by omtrek) (2)
8.1.2 (E.'E + Bz =180°-96°"=84° (sumof LsinA/somvieinA) v' S
y= Ez =42° (Zs opp = sides/Ze reencor = sye) | v' S
2)
8.2
A
B
| 1, 30°
- \F_I/D
8.2.1 151 =90° (line from centre to midpt chord/ v SYR
lyn vanaf midpt na midpt kd) (2)
822 ABC=150° (opposite s of cycelic quad/ v SYR
tos ~ev koordevh ) (2)
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8.3
8.3.1(a) | tangent | radius/diameter / raaklyn L radius/middellyn v R
(D)
8.3.1 (b) |tangents from common pt OR tangents from same pt / v R
raaklyne v gemeensk pt OF raaklyne vanaf dies pt (1)
832 AB*+BC:=AC Y AR 1 BC = AC?

X+ (x+7) =137
x? +x7 +14x+49 =169
2x" +14x-120=0
x*+7x—60=0
(x—5)(x+12)=0
x=5 (x=#-12)

(Theorem of/Stelling vanPythagoras)

v
P+ (x+7) =13
v" standard form

v answer
(4)
[14]
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QUESTION/VRAAG 9

9.1

9.1.1 Same base (DE) and same height (between parallel lines) v same base/dies
Dieselfde basis (DE) en dieselfde hoogte (tussen ewewydige lyne) basis
between || lines/
tussen | | lyne
(1)
912 AD v' S
DB
1
—AExk v
P S
1
—ECxk
2
But/Maar area ADEB = area ADEC v S
(Same base and same height/dieselfde basis en dieselfde hoogte) VR
_areca AADE  area AADE
" area ADEB area ADEC v 5
_AD_AE
DB _EC (5)
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9.2
9.2.1 EM FD . .
i — Line parallel one side of A
AM AD (e v SVYR
OR
prop th; EF | | BD)
(Lyn ewewydig aan sy v A
EM _3 OF eweredigst; EF ||BD) v rer/,
AM 7 51, answer/anfw
(3)
9212 CM =AM (diags of parm bisect/hoekl parm halv) | v S vR
cCM AM 7 . .
ME ME 3 (from 9.2.1/vanaf 9.2.1) v answer/antw -
923 h of AFDC = h of ABDC (AD | | BC) v AD||BC
Leph

area AFDC 7

area ABDC 1

v" subst into area
form/ subst in

EBC-}T opp formule
FD :
=— (opp sides of parm =) v' S
AD
(tos sye v parm =)
_3 v answer/antw
7 #
OR/OF
area AFDC FD 3 .
—_— === (same heights) vV S vR
area AADC  AD 7 (dieselfde hoogtes)
But AreaAADC= Area ABDC (diags of parm bisect area) v
S
(hoekl v parm halv opp)
arca AFDC 3 v answer/antw
area ABDC 7 (4)
[16]
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QUESTION/VRAAG 10
10.1.1 | Tangent chord theorem/Raaklyn-koordstelling v R
(1)
10.1.2 | Tangent chord theorem/Raaklyn-koordstelling v R
(1)
10.1.3 | Corresponding angles equal/Ooreenkomstige <e gelyk v R
(1)
10.1.4 | Zs subtended by chord PQ OR s in same segment v R
~e onderspan deur dieselfde koord OF e in dieselfde segment (1)
10.1.5 | alternate /s/verwisselende <e; WT || SP v R
(1)
10.2 . : :
RW _RT (Line parallel one side of A OR v Sv R
RS RP
prop th: WT | | SP)
. RT = WRRP (Lyn ewewydig aansyv A OF (2)
RS eweredighst: WT | | SP)
OR/OF
ARTW || | ARPS (L £ 2) Vs
(RW _RT (ARTW || | ARPS) V'S
RS RP
L RT = REWRP (2)
RS
10.3 y = ﬂz =R, (tan chord theorenv/Rkil-koordst) vSYR
y= ﬁ.g = (an (<£s in same segment/ e in dieselfde | v S v R
segment) 4)
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10.4 Qs = PSR (ext £ of cyc quad/buite =" v kdvh) v'S ¥R
PSR = \ifz (corresps/ooreenk <e: WT || SP) S
5 Q, =W, 3)
OR/OF
Q,=x {£s mn same segment/ <e in dies segment) YR
Q; =180°—(x+y) (s on straight line/ <& op reguitlyn) v' S
’\fv’l =180°—(x+y) (Lsof AWRT/zev AWRT) 'S 3)
L Q =W,
10.5 In ARTS and ARQP:
ﬁg = Rl =y (proven above/hierbo bewys) v'S
éz = f’z (Zs in same segment/ <e in dies segment) v S/R
RTS=RQP (39 angle of A) v'S OR/OF
~ARTS [[[ARQP  (£; £: £) (£ £ 2)
(3)
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106 | RT RS vS
— = (ARTS || | ARQP)
RQ RP
RS RS RT RS v XEOIJ both
ToX =X —— RP
RP RP RQ RP cides
RS\ _(RTYRS
RP RP | RQ RTY RS
. , (RTY RS
= (ﬂ}{ﬁ} (proven in 10.2/bewys in 10.2) ( RP ][ RQ]
RS AR ' '
RW ¢ ©)
= E
OR/OF
RT RS
—=— (ARTS || | ARQP) V'S
RQ RP
But RT = Wicf@ (proven in 10.2/bewys in 10.2) v RT = WR.RP
; RS
_RT_WRRP_RS
""RQ RQRS RP
WR.RP? = RORS? v'multiplication/
) =RQR vermenigvuldig
_WR RS’
"RQ RP’ (3)
OR/OF
RT_RQ (ARTS | | | ARQP) V'S
RS RP
RT.RP
RO =
: RS RT.RS
and WR. _RTRS (proven in 10.2/bewys in 10.2) v WR= R-P
RTRS
WR " Rp
RQ RTRP
RS ¥ simplification/
= RT.RS % RS vereenvoudiging
RP RTRP
_ RS
RP’
(3)
[20]
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