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SESSION 1

Solving Equations Inequalities and Simplifying Expressions Arithmetic

Sequences and Series

Nov 2019

QUESTION 1

1.1 Solve for x:
1.1.1 x'+5x-6=0
1.1.2 4x* +3x-5=0 (correct to TWO decimal places)
1.1.3 4x* —1<0
1.1.4 [h’-x@+xw[*-’|«f§—,¢)= x

s

1.2 Solve simultaneously for x and y:
y+x=12 and xy=14-3x

1.3 Consider the product 1 %2 x 3 x4 x %30,

Determine the largest value of k such that 3 is a factor of this product,

May-June 2019
QUESTION 1

1.1

1.2

1.3

Solve for x:

1.1.1 X' —5x—6=0
1.1.2 (3x— IXI —4) =16 (correct to TWO decimal places)
1.1.3 4x —x* =20
ix _
1.1.4 STy
5% +1

Solve simultaneously for x and y:
x+3y=2 and x*+4xy-5=0

A rectangular box has dimensions a. b and ¢. The area of the surfaces are

2410 : 342 and 645 . as shown in the diagram below.

&)

()

(3)

(4)

()

“

[22]

(2)
(4)

3)

3)

(5)



2410

332

'
65

a

Calculate. without using a calculator. the volume of the rectangular box.

November 2018
QUESTION 1
1.1 Solve for x:
1.1.1 x* —4x+3=0
1.1.2 5x* =5x+1=0 (correct to TWO decimal places)
1.1.3 x*=3x-10>0

1.1.4 3Wx=x-4
1.2 Solve simultaneously for x and y:
3x—y=2 and 2y+9x°=-1

1.3 If 3% =64 and 5V = 64 , calculate, WITHOUT the use of a calculator,
%1 |3
the value of:

JE-J’E

June 2018

(%)
[22]
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(6)

4)
(23]



QUESTION 1

1.1 Solve for x:
1.1.1 Bx-D(x+4)=0
1.1.2 2x? +9x—14=0 (correct to TWO decimal places)
1.13 J3-26x =3x
1.1.4 (x—1)(x—4)>x+11
1.2 Simplify fully:
Viex" —25x"
e
1.3 Solve simultaneously for x and y:
xy=9and x-2y-3=0
1.4 Prove that x* +2xy+2)° cannot be negative for x, yeR.
March 2018
QUESTION 1
1.1 Solve for x:
1.1.1 ¥ —6x-16=0
1.1.2 2x* +7x—1=0 (correct to TWO decimal places)
1.2 List all the integers that are solutions to x* —25<0.
1.3 Solve for x and y:
~2y+x=-1 and x*-7-y’'=-y
1.4 Evaluate: 32&1;2%%
1.5 Given: 1(x)= Jﬁ
1.5.1 For which values of x will F be real?

1.5.2 Solve for x if #(x)=1.

November 2017:

(2)
(4)
(4)
(3)

3)

&)

(4)
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(4)
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QUESTION 1

1.1 Solve for x:
1.1.1 ' +9x+14=0
1.1.2 4x* +9x-3=0  (correct to TWO decimal places)
1.1.3 Jxtos=2x

1.2 Solve for x and y if:

3x-y=4 and x*+2xy-ypi=-2

1.3 Given: f{:Jr]:x2 +8x+16

1.3.1 Solve for x if f{x]::-ﬂ.
13.2 For which values of p will f{x)= p have TWO unequal negative roots?
June 2017:
QUESTION 1
L1 Solve for x:
1.1.1 3x* +10x+6=0 (correct to TWO decimal places)
112 Jex’ -15=x+1
1.1.3 x*+2x-24>0
1.2 Solve simultaneously for x and y:

Sx+y=3 and 3x*-2xy=3*-105
1.3 1.3.1 Solve for p if p’-48p—49=0

1.3.2 Hence, or otherwise, solve for x if 7** — 48(7x )— 49=0

March 2017:

(3)
(4)

()

(6)

(3}

(4)
[24]
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[23]



QUESTION 1

L1

1.2

1.4

Solve for x:
1.1.1 (x-3)x+1)=0
1.1.2 V¥ =512
1.1.3 x(x—4)<0

Given: f(x)=x*—-5x+2
12.1 Solve for x if f(x)=0
1.2.2 For which values of ¢ will f(x)=¢ have no real roots?

Solve for x and y:

x=2y+2
x* =2xy+3y* =4

Calculate the maximum value of S if S= 76 :
x'+2

ARITHMETIC SEQUENCES AND SERIES

Nov 2019
QUESTION 3
[ [4] 1 10 1
3.1 Without using a calculator, determine the value of: _ Z
=3 ¥- 2 y=3 Y -1
3.2 A steel pavilion at a sports ground comprises of a series of 12 steps, of which the first

3 are shown in the diagram below.
Lach stepis 5 m wide. Each step has a rise of % m and has a tread of % m, as

shown in the diagram below.

2)

3)

2)

&)
4)

(6)

(2)
[22]

(3)
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The open side (shaded on sketch) on each side of the pavilion must be covered with
metal sheeting. Calculate the area (in m?) of metal sheeting needed to cover both
open sides. (6)

9]

May-June 2019
QUESTION 3

31 The first three terms of an arithmetic sequence are: 2p+3:p+6and p— 2.
3.1.1 Show that p=11.
3.1.2 Calculate the smallest value of # for which 7, <—55.
6 9 15
3.2 Given that > (x—3k)=> (x—3k). prove that Z (x—3k)=0.
k=1 k=1 k=1
Nov 2018
QUESTION 2
2.1 Given the quadratic sequence: 2;3;10;23; ...
2.1.1 Write down the next term of the sequence. (1)
2.1.2 Determine the 7™ term of the sequence. (4)
2.1.3 Calculate the 20" term of the sequence. 2)
2.2 Given the arithmetic sequence: 35;28;21 ;...

Calculate which term of the sequence will have a value of —140.,
2.3 For which value of » will the sum of the first n terms of the arithmetic sequence in

QUESTION 2.2 be equal to the #n™ term of the quadratic sequence in
QUESTION 2.17

June 2018

(2)

(3)

(5)
[10]

G)

(6)
[16]



QUESTION 2

2.1 Given the quadratic pattern: 5;10;17 ;26 ...
2.1.1 Write down the next TWO terms of the pattern.
212 Determine the formula for the n” term of the pattern.
213 Which term of the pattern will have a value of 1 7657

2.2 The first 24 terms of an arithmetic series are: 35 +42 +49+ ... +196.
Calculate the sum of ALL natural numbers from 35 to 196 that are NOT divisible
by 7.

March 2018
QUESTION 3

The first three terms of an arithmetic sequenceare —1 ; 2 and 5.

3.1

32

33

3.4

November

Determine the »" term, T, . of the sequence.

Calculate T,,.

K
Evaluate » 7, intermsof n.

A quadratic sequence, with general term T, has the following properties:

k=1

T, =125
T -T,  =3n—4

Determine the first term of the sequence.

2017:

22

June 2017:

The first three terms of an arithmetic sequence are 24 —7 ; k+8 and 2k —1.

221

222

Calculate the value of the 15” term of the sequence.

Calculate the sum of the first 30 even terms of the sequence.

(2)
(4)
(4)

)
[15]

(6)
[13]

)
(4)



272 In a Mathematics competition, the total prize money for the finalists is R30 500.
Each finalist will receive a part of the prize money according to his/her position at the
end of the competition. The table below shows the position of the finalists at the end
of the competition and the prize money received.

POSITION OF THE PRIZE MONEY
FINALIST AT THE END
OF THE COMPETITION
Last R100
Second from last R250
Third from last R400
Fourth from last R550
First Rx
Zodi] Calculate the prize money of the finalist finishing 18™ from last. 2)
222 Calculate x. (6)

SESSION 2

Geometric Sequences and Series Quadratic Sequences Financial Mathematics
Nov 2019

. . 5 5
2.2 Given the geometric series: E + E + 5 +.=K
2.2.1 Determine the value of K if the series has 21 terms. (3)
. 5 4
2.2.2 Determine the largest value of »n for which 7, > 3195 (4)
[19]
May-June 2019
2.2 Given a geometric sequence: 36 : —18 : 9 ;...
2.2.1 Determine the value of ., the common ratio. (1)
. 9 ;
222 Calculate n if T = (3)

4096



2.2.3 Calculate S,

T+T, +T:+T, +...+ Ty
T, +T,+ T, +T; +...+ Ty,

224 Calculate the value of

Nov 2018
QUESTION 3

. : . 1 e
A geometric series has a constant ratio of 5 and a sum to infinity of 6.

3.1 Calculate the first term of the series.

3.2 Calculate the 8" term of the series.

3.3 Given: Z?:(Z)H =35,8125 Calculate the value of =.
k=1

20 20
3.4 If 3 '3(2)™" = p, write down > 24(2)™ in terms of p.
k=l P

June 2018
QUESTION 3

Themba is planning a bicycle trip from Cape Town to Pretoria. The total distance covered
during the trip will be 1 500 km. He plans to travel 100 km on the first day. For every following
day he plans to cover 94% of the distance he covered the previous day.

3.1 What distance will he cover on day 3 of the trip?
3.2 On what day of the trip will Themba pass the halfway point?
3.3 Themba must cover a certain percentage of the previous day's distance to ensure that

he will eventually reach Pretoria. Calculate ALL possible value(s) of this percentage.

March 2018

(2)

“@
[17]

@
@

4)

(3)
[11]

(2)
(G0

(3
(9



QUESTION 2

2.1 Given the following geometric sequence: 30 ; 10 ; % D
. . " . 10
2.1.1 Determine n ifthe »™ term of the sequence is equal to 799 ° C))
212 Calculate: 3041042+
1. . 7+ @
2.2 Derive a formula for the sum of the first » terms of an arithmetic sequence if the first
term of the sequence is a and the common difference is d. (4)
[10]
November 2017:
QUESTION 3
A convergent geometric series consisting of only positive terms has first term @, constant ratio
r and n™ term, T,, such that ZT,, =£.
n=3
3.1 If T, +T, =2, write down an expression for @ in terms of 7. 2)
3.2 Calculate the values of a and 7. (6)
[8]
June 2017:
2.1 Given the geometric sequence: 3; 2 .
2.1.1 Write down the value of the common ratio. (D)
212 Calculate the value of k. 2)
213 C . 128
1. alculate the value of n if 7. =—". 4
" 729 “)

March 2017:



QUESTION 2

; 1
Given the geometric sequence: — 2 s b —1; ...
2.1 Calculate the possible values of .
2.2 If b=l, calculate the 19" term (7,) of the sequence.
2

2.3 If b :—1—, write the sum of the first 20 positive terms of the sequence in sigma

notation.
24 [s the geometric series formed in QUESTION 2.3 convergent? Give reasons for your

answer.

Quadratic Sequences:

November 2019:

QUESTION 2

2.1

Given the quadratic sequence: 321 ; 290 ; 261 ; 234 ; ....

21.1 Write down the values of the next TWO terms of the sequence.

212 Determine the general term of the sequence in the form 7, = an® + bn+c.
2.1.3 Which term(s) of the sequence will have a value of 747

2.1.4 Which term in the sequence has the least value?

May-June 2019
QUESTION 2

2.1 The first FOUR terms of a quadratic pattern are: 15 ; 29 ; 41 ; 51
2.1.1 Write down the value of the 5% term.
2.1.2 Determine an expression for the n™ term of the pattern in the form
T,=an” +bn+c.
213 Determine the value of T,,
November 2017:

)

3)

“4)

2)
(12]

@)

(4)
(4)
(2)

(1)

)
)

11



2.1 Given the following quadratic number pattern: 5 ; 4 ; —19 ; —40 ; ...

2.1.1 Determine the constant second difference of the sequence.
21.2 Determine the »n" term (Tn) of the pattern.

2,13 Which term of the pattern will be equal to —25939?

June 2017:
QUESTION 3

Given the quadratic sequence: 0; 17; 32; ...

3.1 Determine an expression for the general term, 7, of the quadratic sequence.
3.2 Which terms in the quadratic sequence have a value of 562
10 15
3.3 Hence, or otherwise, calculate the value of Z T - Z 2
n=S5 n=11

March 2017:

QUESTION 3
Bl 6 ;6 ;9 ;15 ; ... are the first four terms of a quadratic number pattern.
3.1:1 Write down the value of the fifth term (T;) of the pattern.
3.1.2 Determine a formula to represent the general term of the pattern.
J.l:3 Which term of the pattern has a value of 3 249?
3.2 Determine the value(s) of x in the interval x e€[0°;90°] for which the sequence

—1 % 95I3% £ 5 I will be arithmetic.

FINANCIAL MATHEMATICS

November 2019

@
4)
3)

4)
3)

(4)
[11]

(M

“4)
(4)

(4)
[13]

12



QUESTION 6

6.1

6.2

Two friends, Kuda and Thabo, each want to invest R5 000 for four years. Kuda
invests his money in an account that pays simple interest at 8.3% per annum. At the
end of four years, he will receive a bonus of exactly 4% of the accumulated amount.
Thabo invests his money in an account that pays interest at 8,1% p.a., compounded
monthly.

Whose investment will yield a better return at the end of four years? Justify your
answer with appropriate calculations.

Nine years ago, a bank granted Mandy a home loan of R525 000. This loan was to be
repaid over 20 years at an interest rate of 10% p.a., compounded monthly, Mandy's
monthly repayments commenced exactly one month after the loan was granted.

6.2.1 Mandy decided to make monthly repayments of R6 000 instead of the
required R5 066,36. How many payments will she make to settle the
loan?

6.2.2 After making monthly repayments of R6 000 for nine years, Mandy
required money to fund her daughter's university fees. She approached the
bank for another loan. Instead, the bank advised Mandy that the extra
amount repaid every month could be regarded as an investment and that
she could withdraw this full amount to fund her daughter's studies.
Calculate the maximum amount that Mandy may withdraw from the loan
account.

May-June 2019

QUESTION 6

6.1

6.2

Sandile bought a car for R180 000. The value of the car depreciated at 15% per

annum according to the reducing-balance method. The book value of Sandile's car is
currently R79 866.96.

6.1.1 How many years ago did Sandile buy the car?

6.1.2 At exactly the same time that Sandile bought the car. Anil deposited
R49 000 into a savings account at an interest rate of 10% p.a..
compounded quarterly. Has Anil accumulated enough money in his
savings account to buy Sandile's car now?

Exactly 10 months ago. a bank granted Jane a loan of R800 000 at an interest rate of

10.25% p.a., compounded monthly.

The bank stipulated that the loan:

e Must be repaid over 20 years

e  Must be repaid by means of monthly repayments of R7 853.15. starting one
month after the loan was granted

(3)

(3)

(4
[14]

(3)

(3)

13



6.2.1 How much did Jane owe immediately after making her 6% repayment?

6.2.2 Due to financial difficulties, Jane missed the 7%, 8% and 9% payments.
She was able to make payments from the end of the 10% month onwards.
Calculate Jane's mncreased monthly payment in order to settle the loan in
the original 20 years.

November 2018

QUESTION 7

7.1

Selby decided today that he will save R15 000 per quarter over the next four years.
He will make the first deposit into a savings account in three months' time and he will
make his last deposit at the end of four years from now.

7.1.1 How much will Selby have at the end of four years if interest is earned at
8,8% per annum, compounded quarterly?

7.1.2 If Selby decides to withdraw R100 000 from the account at the end of
three years from now, how much will he have in the account at the end of
four years from now?

72 Tshepo takes out 2 home loan over 20 years to buy a house that costs R1 500 000.
7.2.1 Calculate the monthly instalment if interest is charged at 10.5% p.a.,
compounded monthly.
7.2.2 Calculate the outstanding balance immediately after the 144" payment
was made.
June 2018

QUESTION 6

6.1 Calculate how many years it will take for the value of a truck to decrease to 50% of
its original value if depreciation is calculated at 15% per annum using the reducing-
balance method.

6.2 Every month Tshepo deposited R1 500 for his retirement into an account that paid
interest at a rate of 9, 2% per annum, compounded monthly. Tshepo made his ﬁrst
instalment on his 23" birthday and the last instalment one month bcl‘ure his 55"
birthday. Calculate how much money he had in the account on his 55" birthday.

6.3 Abram has R150 000 to invest in two separate accounts. One account pays interest at

a rate of 8,4% per annum, compounded quarterly, and the other account at a rate of
9,6% per annum, compounded monthly. How much money should he invest in each
account so that he will collect the same amount from each account at the end of 12
years?

(4)

(5)
[15]

€)

()

“

()
[15]

4)

(6)
[15]

14



March 2018

QUESTION 7

7.1

1.2

November

On 30 June 2013 and at the end of each month thereafter, Asif deposited R2 500 into
a bank account that pays interest at 6% per annum, compounded monthly. He wants
to continue to deposit this amount until 31 May 2018.

Calculate how much money Asif will have in this account immediately afier
depositing R2 500 on 31 May 2018.

On 1 February 2018, Genevieve took a loan of R82 000 from the bank to pay for her
studies. She will make her first repayment of R3 200 on 1 February 2019 and
continue to make payments of R3 200 on the first of each month thereafter until she
settles the loan. The bank charges interest at 15% per annum, compounded monthly.
7.2.1 Calculate how much Genevieve will owe the bank on 1 January 2019.
7.2.2 How many instalments of R3 200 must she pay?

7.2.3 Calculate the final payment, to the nearest rand, Genevieve has to pay to
settle the loan.

2017:

QUESTION 6

6.1

6.2

June 2017:

Mbali invested R10 000 for 3 vears at an interest rate of r % p.a., compounded

monthly. At the end of this period, she received R12 146,72, Calculate r, correct
to ONE decimal place.

Piet takes a loan from a bank to buy a car for R235 000. He agrees'to repay the loan
over a period of 54 months. The first instalment will be paid one month after the loan
15 granted. The bank charges interest at 11% p.a., compounded monthly.

6.2.1 Calculate Piet's monthly instalment.

6.2.2 Calculate the total amount of interest that Piet will pay during the first
vear of the repayment of the loan.

(3)

3)
(5)

(5)
[16]

(5)

(4)

(6)
[15]

15



QUESTION 7

7.

784

7.3

A company bought a new machine for R500 000. After 3 years, the machine has a
book value of R331 527. Calculate the yearly rate of depreciation if the machine was
depreciated according to the reducing-balance method. (3)

Musa takes a personal loan from a bank to buy a motorcycle that costs R46 000.
The bank charges interest at 24% per annum, compounded monthly.

How many months will it take Musa to repay the loan, if the monthly instalment
is R1 900? 4)

Neil set up an investment fund. Exactly 3 months later and every 3 months thereafter
he deposited R3 500 into the fund. The fund pays interest at 7,5% p.a., compounded
quarterly. He continued to make quarterly deposits into the fund for 6% years from
the time that he originally set up the fund.

Neil made no further deposits into the fund, but left the money in the same fund at the

same rate of interest. Calculate how much he will have in the fund 10 years after he

originally set it up. (6)
[13]

March 2017:
QUESTION 6

6.1

6.2

On the 2™ day of January 2015 a company bought a new printer for R150 000.

e The value of the printer decreases by 20% annually on the reducing-balance
method.

e  When the book value of the printer is R49 152, the company will replace the
printer.

6.1.1 Calculate the book value of the printer on the 2" day of January 2017. 3)

6.1.2 At the beginning of which year will the company have to replace the
printer? Show ALL calculations. 4)

6.1.3 The cost of a similar printer will be R280 000 at the beginning of 2020.
The company will use the R49 152 that it will receive from the sale of the
old printer to cover some of the costs of replacing the printer. The
company set up a sinking fund to cover the balance. The fund pays
interest at 8,5% per annum, compounded quarterly. The first deposit was
made on 2 April 2015 and every three months thereafter until
2 January 2020. Calculate the amount that should be deposited every three
months to have enough money to replace the printer on 2 January 2020. 4)

Lerato wishes to apply for a home loan. The bank charges interest at 11% per annum,
compounded monthly. She can afford a monthly instalment of R9 000 and wants to
repay the loan over a period of 15 years. She will make the first monthly repayment
one month after the loan is granted. Calculate, to the nearest thousand rand, the

maximum amount that Lerato can borrow from the bank. &)
[16]

16



SESSION 3

Functions Differential Calculus Probability

Functions
November 2019

QUESTION 4

Below are the graphs of f(x)=x"+bx-3 and g(x)=

&l

xX+p

e  f hasaturning pointat C and passes through the x-axis at (1 ; 0).
. D isthe y-intercept of both f and g. The graphs f and g also intersect each other at E

and J.

. The vertical asymptote of g passes through the x-intercept of f

y

_.______"_.,___.H________,___,______
L]

e
e 8

-

17



4.1 Write down the value of p.

42 Show that ¢=3 and bh=2.

43 Calculate the coordinates of C.

4.4 Wnite down the range of f

4.5 Determine the equation of the line through C that makes an angle of 45° with the
positive x-axis. Write your answer in the form y=...

4.6 Is the straight line, determined in QUESTION 4.5, a tangent to /7 Explain
yOour answer.

4.7 The function h(x) = f(m —x)+ ¢ has only one x-intercept at x= (). Determine the
values of m and g.

QUESTION 5

Sketched below is the graph of f(x)=Xk"; k> 0. The point (4 ; 16) lieson f

¥

d
]

.,_-"J{4 : 16)
.'f

5.1

52

5.3

5.4

3.5

Determine the value of k.

Graph g is obtained by reflecting graph f about the line y = x. Determine the
equation of g in the form y= ...

Sketch the graph g. Indicate on your graph the coordinates of two points on g.
Use your graph to determine the value(s) of x for which:

S ) *x gx)>0

glx)=-1

54.1
5.4.2

If A(x)=f(=x), calculate the value of x for which f{x)-h(x)= ?

May-June 2019

(M
3)
(4)
2)

&)

(2)

(4)
[19]

2

(2)
(4)

(2)
(2)

)
[16]

18



QUESTION 4

x
Given the exponential function: g(x) = (—)

4.1

4.2

4.3

4.4

4.5

1
2

Write down the range of g.

Determine the equation of g~ in the form y=...
Is g7 afunction? Justify your answer.

The point M(a : 2) lieson g~.

44.1 Calculate the value of a.

442 M . the image of M. lies on g. Write down the coordinates of M.

If h(x)=g(x + 3) + 2. write down the coordinates of the image of M’ on h.

QUESTION §

5.1

5.2

Given: f(x)= ! +3
x+2
5.1.1 Determine the equations of the asymptotes of f.
5.1.2 Write down the y-intercept of f.
513 Calculate the x-intercept of f.
514 Sketch the graph of f. Clearly label ALL intercepts with the axes and any
asymptotes.

Sketched below are the graphs of k(x)=ax’ +bx+c and  h(x)=-2x+4.

Graph k has a turning pomt at (-1 : 18). S 1s the x-intercept of h and £k
Graphs h and k also intersect at T.

(1)
(2)

(2)

(2)
(1)

(3)
[11]

()
(1)
(2)

()

19



(-118)

q k
h
x
; o s ™= :

5.2.1 Calculate the coordinates of S. (2)
5.2.2 Determine the equation of k in the form y=a(x+ p)* +¢ (3)
523 If k(x)=-2x"—4x+16, determine the coordinates of T. (5)
524 Determine the value(s) of x for which A(x) < A(x). (2)

5.2.5 It 1s further given that k 1s the graph of g’r(x).
(a) For which values of x will the graph of g be concave up? (2)

(b) Sketch the graph of g, showing clearly the x-values of the turning
points and the point of inflection. (3)

[25]

November 2018




QUESTION 4

In the diagram below, the graph of f(x)=ax" is drawn in the interval x £0.

The graph of /™' is also drawn. P(—6;-12) isapointon f and R isapointon f .

-]_l'

4.1 [s £ afunction? Motivate your answer.
42 If R 1is the reflection of P in the line y= x, write down the coordinates of R.
4.3 Calculate the value of a.
4.4 Write down the equation of f inthe form y=..
QUESTION 5
Given: f(x)= L
x—1
5.1 Write down the domain of f.
52 Write down the asymptotes of [
3.3 Sketch the graph of f clearly showing all intercepts with the axes and any
asymptotes, :
54 For which values of x will x./'(x)=07?

(1)

(2)

(3)
8]

(1
(2)

(3)

(2)
18]

21



QUESTION 6

In the diagram below, A and B are the x-intercepts of the graph of f(x)=x" -2x-3,

A straight line, g, through A cuts f at C(4 ; 5) and the y-axisat (0; 1).

M isapointon f and N isapoint on g such that MN is parallel to the p-axis.
MN cuts the x-axis at T.

.. y -
-
'.IILI- g
" ..-1-*'
r | -IE'LM O : / ! E
N

i
i
!

4
| -

__,:f'lt{:t . 5)

6.1 Show that g(x)=x+ 1. (2)
6.2 Calculate the coordinates of A and B. (3)
6.3 Determine the range of f. (3)
6.4 If MN = 6:
6.4.1 Determine the length of OT if T lies on the negative x-axis. Show ALL
your working. (4)
6.4.2 Henece, write down the coordinates of N. (2)
6.5 Determine the equation of the tangent to f drawn parallel o g. (5)
6.6 For which value(s) of & will f(x)=x"-2x-3 and A(x)=x+k% NOT intersect? (1)
[20]
June 2018
QUESTION 4

The graph of f(x)=log, x is drawn below. B

3

[!E?—;p] is a point on

22



4.1

4.2
4.3

4.4

4.5

For which value(s) of x is log, x<07?
3

Determine the value of p, without the use of a calculator.

Write down the eguation of the inverse of f in the form y=...

Write down the range of ¥ = ' (x).

The function h(x) = [%J is obtained after applying two reflections on [

Write down the coordinates of B”, the image of B on A

(3)
(2)
(2)

(2)
[11]
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QUESTTON 5

The graphs of fi{x)=

11144 and parabola g are dravwn below

o O, the tuming point of g, les on the horizontal asymptobe of
s The graph of g passcs through the ongin

= B [k;T-] is npvird om § such that BC s paralle] o the _p-'-ﬂ.ti_'l.

'y ¥
5
M Bl & 1&]
'\—\_\_\____,.__ 3_ Jr
-—_\___ e ":T"'\_-__\_\-\-\‘_\- --------------------
.f_h"““xh ",
R‘“._l _I.-'I-I- ﬁ"l,,_
L
II". 1;_: "&
II| : 4 .l"l,l )
|I I \
|1/ y
q I ¥ 4
il Write down the domain of 7

52 Determine the x-intercepl of
5.3 Calculale the value of &
5.4 Write down the coordinares of C.

55 Determine the equation of g inthe form y=aix+ p)° +4.
56  Forwhich valus(s) of x wil %501

5.7 Use the graphs of f and g W determme the sumber of real roots of

%—5:—(:—3}’—5. Give reasons for vour answer.

March 2018

(2}
(2}
(5}
(2}

(3)

(4

4
[20]
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QUESTION 4

Below are the graphs of f(x)=(x—4) -9 and a straight line g.

4.1

4.2

4.3

4.4

4.5

4.6

A and B are the x-intercepts of f and E is the turning point of [
C is the y-intercept of both f and g
The x-intercept of ¢ is ). DE is parallel to the p-axis.

e,

N

-t

E

Write down the coordinates of E.
Calculate the coordinates of A.

M is the reflection of C in the axis of symmetry of /1 Write down the coordinates
of M.

Determine the equation of g in the form y=mx+c.

1

Write down the equation of g™ inthe form y=...

For which values of x will x(f(x))<0?

(2)
(3)

(3)
(3)

(3)

(4)
[18]

25



QUESTION 5

The graph of glx)=a”™ is drawn in the sketch below. The point S{2 ; 9) licson g. T is the
y-intercept of g.

¥
5(2:9)
g
T
"/ 'IE
0

5.1 Write down the coordinates of T. (2)
52 Calculate the value of a. (2)
5.3 The graph A is obtained by reflecting g in the yp-axis. Write down the equation

of h. (2)
54 Write down the values of x for which 0 <log, x<1. (2)

[8]
QUESTION 6
The function f, defined by f(x)= f +4g , has the following properties:
r+p
. The range of fis yeR, y#1.
#  The graph f passes through the origin.
. P(ﬁ+2;ﬁ +]) lies on the graph f.
6.1 Write down the value of 4. (1)
6.2 Calculate the values of a and p. (5)
6.3 Sketch a neat graph of this function. Your graph must include the asymptotes, if any. (4)
[10]
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November 2017:

QUESTION 4

Given: flx)= —ax® +bx+6

4.1 The gradient of the tangent to the graph of f at the point [—1 : %] is 3.

Show that a = % and b=2. (3)
4.2 Caleulate the x-intercepts of f. (3)
4.3 Calculate the coordinates of the turning point of /. (3)
4.4 Sketch the graph of 7. Clearly indicate ALL intercepts with the axes and the turning

point. (4)
4.5 Use the graph to determine the values of x for which £(x)> 6. (3)
4.6 Sketch the graph of g(x) = —x—1 on the same set of axes as /. Clearly indicate

ALL intercepts with the axes. (2)
4.7 Write down the values of x for which f{x).g(x)<0. (3)

[23]

QUESTION 5

The dingram below shows the graphs of glx)= ——+g and f1x)= log, x.
Xx+pn

L]

¥=-1 is the harizontal asymptote of g.

Bl ; 0)is the x-imtescept of §

A(r; 115 a point of intersection between § and £

The vertical asympiole of g intersects the r-axis at E and the horizontal asymptote ot D
OB = BE.

27



3.1

52

53

54

55

b

Write down the mnge of g.

Determine the equation of g,

Calculate the value of 1.

Wrile down the equation of ', the irverse of f, in the form p=..,
For which values of x will f'{x) <37

Determnine the point of intersection of the graphs of # and the axis of symmetry of i
that has a negative gradient

June 2017:

22
{2}
i3}
(2)
]

(3}
[14]
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QUESTION 4

The sketch below shows the graph of f (x)= % +3. The asymptotes of f intersect at A.
% —

The graph f intersects the x-axis and y-axis at C and B respectively.

4.1

4.2

4.3

44

4.5

&

¥

Write down the coordinates of A.
Calculate the coordinates of B.
Calculate the coordinates of C.

Calculate the average gradient of / between B and C.

Determine the equation of a line of symmetry of f which has a positive y-intercept.

()
2)
2)
2)

(2)
9]
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QUESTION 5

Given: f(x)=x>-5x—14 and glx)=2x-14

5.1

5.2

5.3

54

On the same set of axes, sketch the graphs of f and g Clearly indicate all intercepts
with the axes and turning points.

. y 1
Determine the equation of the tangent to f at x =2 %

Determine the value(s) of & for which f(x)=% will have two unequal positive

real roots.

A new graph 4 is obtained by first reflecting g in the x-axis and then translating
it 7 units to the left. Write down the equation of % in the form h(x) =mx+c.

(6)

(2)

()

2)
[12]
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QUESTION 6

In the sketch below, P is the y-intercept of the graph of f (x)z b*. T is the x-intercept of
graph g, the inverse of /. R is the point of intersection of Jf and g. Straight lines are drawn
through O and R and through P and T.

Y
6.1 Determine the equation of g (in terms of ) in the form y=...
6.2 Write down the equation of the line passing through O and R.
6.3 Write down the coordinates of point P.
6.4 Determine the equation of the line passing through P and T.
6.5 Calculate the value of 5.

March 2017:

2)
(D
(1

2

)
[11]
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QUESTION 4

The sketch below shows the graphs of f(x)=log, x and g(x)= il 44,

4.1

4.2

4.3

44

4.5

4.6

4.7

T and U are the x-intercepts of g and f respectively.
The line y =x intersects the asymptotes of g at R, and the graph of g at V.

Write down the coordinates of U.

Write down the equations of the asymptotes of g.

Determine the coordinates of T.

Write down the equation of A, the reflection of f in the line y =x, in the form

P= s

Write down the equation of the asymptote of /(x—3).

Calculate the coordinates of V.

Determine the coordinates of T’
point R.

the point which is symmetrical to T about the

(D
(2)
(2)

(2)
(1)

(2)
[14]
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QUESTION 5

5.1 The sketch below shows the graphs of f(x)= x> -2x—-3 and g(x) =x-3.
e A and B are the x-intercepts of f.
e The graphs of f and g intersectat C and B.
D is the turning point of 7.
Ary
g
X
4
A O B
/
C
D
5.1.1 Determine the coordinates of C.
5:1:2 Calculate the length of AB.
5.13 Determine the coordinates of D.
5.14 Calculate the average gradient of f between C and D.
313 Calculate the size of OCB
5.1.6 Determine the values of & for which f(x)=k will have two unequal
positive real roots.
Dl For which values of x will f'(x) .f" (x) >07?
32 The graph of a parabola f has x-intercepts at x =1 and x = 5. g(x)=4 is

a tangent to f at P, the turning point of f. Sketch the graph of f, clearly showing
the intercepts with the axes and the coordinates of the turning point.

(M
4)
)
2)
)

)
[22]
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Differential Calculus:
November 2019
QUESTION 7

7.1 Determine [ '(x) from first principles if it is given that f(x)=4—7x.
7.2 Determine i if y= 4%t +.J'x_3

7.3 Given: y=ax’+a

Determine:

7.3.1 —

7.3.2 —

. . . 12 . .
7.4 The curve with equation y=x+— passes through the point A(2 ; b). Determine
x

the equation of the line perpendicular to the tangent to the curve at A.

QUESTION 8

After flying a short distance, an insect came to rest on a wall. Thereafter the insect started
crawling on the wall. The path that the insect crawled can be described by

h(t) = (1 —6)(=2t* +3r—6), where h is the height (in cm) above the floor and ¢ is the time
(in minutes) since the insect started crawling.

8.1 At what height above the floor did the insect start to crawl?
8.2 How many times did the insect reach the floor?
8.3 Determine the maximum height that the insect reached above the floor.

(4)

(1)

(2)

(4)
[14]

(1)
(3)

(4)
8]
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QUESTION 9
Given: f(x)=3x"
9.1 Solve f(x)=f'(x) (3)

9.2 The graphs f, f' and f” all pass through the point (0 ; 0).

921 For which of the graphs will (0;0) be a stationary point? (1)
922 Explain the difference, if any, in the stationary points referred to in
QUESTION 9.2.1. (2)
9.3 Determine the vertical distance between the graphs of f' and [ at x=1. (3)
94 For which value(s) of x is f(x)— f'(x)<0? (4)
[13]

May-June 2019
QUESTION 7

7.1 Given f(x] =x +2.
Determine f (x) from first principles. (4)
7.2 Determine L4 if:
X
2
7.2.1 y=4x += (3)
x
7.2.2 y= 43x+ (3x7)* (4)
7.3 If g is a linear function with g(1)=5 and g'(3)=2. determine the equation of g
m the form y=..... (3)
[14]
QUESTION 8
A cubic function h(x}: —2x% +bx* +cx+d cuts the x-axis at (=3 :0): (—% ; {}] and (1:0).
8.1 Show that A(x)=-2x" —7x*+9. (3)
8.2 Caleulate the x-coordinates of the turning points of h. (3)
83 Determine the value(s) of x for which h will be decreasing. (2)
84 For which value(s) of x will there be a tangent to the curve of h that is parallel to
the line y—4x=7. (4)

[12]



QUESTION 9

A
A cone with radius 7 em and height AB is inseribedina 7 T ~
sphere with centre O and a radius of 8 em. OB =ux. 7 / I N N
F, | \\-\ , .
I N\ "\.
| \‘
4 8 I \\‘ '.|
Volume of sphere = —m~ | ' '1
, 3 -10 N |
Volume of cone = E;zrzh - ""L{__i . s -Q;\ /
Vil o )
B 7
\\\\. //
HI&H"‘"--..,___‘_ —__f_/
9.1 Calculate the volume of the sphere.
9.2 Show that > =64—x".
9.3 Determine the ratio between the largest volume of this cone and the volume of the
sphere.
November 2018
QUESTION 8
8.1 Determine f'(x) from first principles if it is given f(x)=x" -35. (5)
. ody
8.2 Determine — ift
dx
821 y=3x5+:’jx:‘+x—4 (3
§.2.2 y—y=2x"-2x ; x#l (4
[12]
QUESTION Y
9.1 The graph of g(x)=x"+bx" +cx+d is sketched below.

The graph of g intersects the x-axis at (-5 ;) and at P, and the y-axis at (0 ; 20).
P and R are turning points of g

@
(1

(7)
0]

36



9.2

R Y y
g
20
P X
- -5 O P "
9.1.1 Show that h=1, ¢=—16 and d=20.
9.1.2 Calculate the coordinates of P and R.
9.1.3 Is the graph concave up or concave down at (0 ; 20)? Show ALL your

calculations.

If g is a cubic function with:

« g3)=g'()=0

e o()=27

o g"(x)>0 when x<3 and g"(x) <0 when x> 3,
draw a sketch graph of g indicating ALL relevant points.

QUESTION 10

In AABC:

D is a point on AB, E is a point on AC and F is a point on BC such that DECF is a
parallelogram.
BF:FC=2:3.
The perpendicular height AG is drawn intersecting DE at H.
AG =1 units.
BC = (5 =) units.

A

1

B F G ¢

(4)

(%)

3

()
[15]
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10.1 Write down AH : HG. (1)

10.2 Calculate ¢ if the area of the parallelogram is a maximum.
(NOTE: Area of a parallelogram = base x 1 height) (5)
[6l
June 2018
QUESTION 7
7.1 Given: f(x)=2-3x"
Determine f'(x) from first principles. (5)
7.2 Determine:
7.2.1 D, [(4x+5)| 3)
dy . 4 x' -8
D ify=
722 ~ify Vx+ > @
[12]
QUESTION 8
The graph of f(x)=-x"+13x+12 is sketched below.
A, B and D(-1;0) are the x-intercepis of /.
C is the y-intercept of f.
¥
A
\.\ o
X D
A \\/_ o A ’
8.1 Write down the coordinates of C. (1)
8.2 Calculate the coordinates of A and B. (5)

38



8.3 Determine the point of inflection of g if it is given that g(x) = —f{(x). (4)
8.4 Calculate the value(s) of x for which the tangent to f is parallel to the line

y=-l4x +ec. (4)

[14]
QUESTION 9
A right circular cone with radius p and height ¢ is machined (cut out) from a solid sphere
(with centre C) with a radius of 30 cm, as shown in the sketch.
Sphere: V= : zr’
1 1 2
Cone: V=—xr'h
30 3
!
C
30
.-.--'"'... "D___-_____:- _____
e, A p iy B

9.1 From the given information, express the following:

9.1.1 AC intermsof . (1)

9.1.2 p?, inits simplest form, in terms of . (3)
9.2 Show that the volume of the cone can be written as ¥ (r) = 2071 — lm‘J . (1)
9.3 Calculate the value of ¢ for which the volume of the cone will be a maximum. (3)
9.4 What percentage of the sphere was used to obtain this cone having maximum

volume? (4)

[12]
March 2018
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QUESTION 8

8.1 Determine f'(x) from first principles if [ [.1:] =4x?, (5)
8.2 Determine:
¥t —2x-3
2. D|———
8.2.1 :[ = :| (3)
8.2.2 Fix) it flx)=vx (3)
[11]
QUESTION 9

The sketch below represents the curve of f(x)=x"+bx +cx+d. The solutions of the
equation f{x):ﬂ are -2 ; land 4.

1y

B
™~
N d
ok
/

9.1 Calculate the values of b, ¢ and d. (4)
9.2 Calculate the x-coordinate of B, the maximum turning point of f. i4)
9.3 Determine an equation for the tangent to the graph of f at x= 1. (4)
9.4 In the ANSWER BOOK, sketch the graph of f"(x) Clearly indicate the x- and

y-intercepts on your sketch. 3)
9.5 For which value(s) of x is f(x) concave upwards? (2)

[17]

QUESTION 10

Given: f(x]'= 3 +x.

Calculate the value of g for which f(x}+ g will have a maximum value of %- [6]

November 2017:

40



QUESTION 7

7.1 Given: f(x)=2x"—x

Determine f'(x) from first principles.
7.2 Determine:

7.2.1 D [(x+1)3x-7)]

dv . T 51
— if y=4x" ——4-nx
?.2.2 dr '} X 2

QUESTION 8

Given: f(x)=x(x -3 with /'(1)= f'(3)=0 and 7(1)=4

8.1 Show that f has a point of inflection at x = 2.

8.2 Sk!:l':h the graph of £ clearly indicating the intercepts with the axes and the turning
points.

8.3 For which values of x will y =~ f(x) be concave down?

8.4 Use your graph to answer the following questions:
8.4.1 Determine the coordinates of the local maximum of % if

h(x)= flx=2)+3.
8.4.2 Claire claims that f/(2)=1.

Do you agree with Claire? Justify your answer.

(6)

(2)

(4)
[12]

&)

(4)
(2)

2)

(2)
(15]
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QUESTION 9

An aenal view of a stretch of road is shown in the diagram below. The road can be described by
the function y=x>42, x>0 if the coordinate axes (dotted lines) are chosen as shown in the
diagram.

Benny sits at a vantage point B(0 ; 3) and observes a car, P, travelling along the road.

) o x
Calculate the distance between Benny and the car, when the car is closest to Benny. {71
June 2017:
QUESTION 8
8.1 Given f (x) =3-2x". Determine f (x), using first principles. &)
2
1
8 D 2 F g THETL @)
dx 6x
8.3 The function f (x)= x> +bx’ +cx—4 hasa point of inflection at (2 ; 4). Calculate
the values of 4 and c. (7
[16]

QUESTION 9

Given: f(x)=x>-x>-x+1

9.1 Write down the coordinates of the y-intercept of f. (D
92 Calculate the coordinates of the x-intercepts of f. (5
9.3 Calculate the coordinates of the turning points of f. (6)

42



94 Sketch the graph of f in your ANSWER BOOK. Clearly indicate all intercepts with

the axes and the turning points. (3)
9.5 Write down the values of x for which f'(x)<0. 2)
[17]
QUESTION 10

The figure above shows the design of a theatre stage which is in the shape of a semicircle

attached to a rectangle. The semicircle has a radius 7 and the r
. ectangl
The perimeter of the stage is 60 m. angle has a breadth 5.

10.1 Determine an expression for 4 in terms of Z; @)
10.2 For which value of » will the area of the stage be a maximum? (6)
8]
March 2017:
QUESTION 7
%l Determine f'(x) from first principles if f(x)=x"-5. (5)
bl 2«
1.2 Determine the derivative of: g(x) =5x" - —f 3)
X
73 Given: h(x)=ax’, x > 0.
Determine the value of @ if it is given that /' (8)=4'(4). (6)

[14]



QUESTION 8

Given: f(x)=2x"—5x"+4x

8.1 Calculate the coordinates of the turning points of the graph of 1. (5)
8.2 Prove that the equation 2x’ —5x” +4x =0 has only one real root. (3)
8.3 Sketch the graph of f, clearly indicating the intercepts with the axes and the
turning points. 3)
8.4 For which values of x will the graph of f be concave up? (3)
[14]
QUESTION 9

A piece of wire 6 metres long is cut into two pieces. One piece, x metres long, is bent to form
a square ABCD. The other piece is bent into a U-shape so that it forms a rectangle BEFC
when placed next to the square, as shown in the diagram below.

A B E

Calculate the value of x for which the sum of the areas enclosed by the wire will be
a maximum. (7]

Probability

November 2019
QUESTION 10

The school library is open from Monday to Thursday. Anna and Ben both studied in the school
library one day this week. If the chance of studying any day in the week is equally likely,
calculate the probability that Anna and Ben studied on:

10.1 The same day (2)
10.2 Consecutive days (3)
5]
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QUESTION 11

11.1

11.2

Events A and B are independent. P(A)=0,4 and P(B) = 0,25.

11.1.1 Represent the given information on a Venn diagram. Indicate on the Venn
diagram the probabilities associated with each region. (3)
11.1.2 Determine P(A or NOT B). (2)

Motors Incorporated manufacture cars with 5 different body styles, 4 different interior
colours and 6 different exterior colours, as indicated in the table below.

BODY STYLES INTERIOR COLOURS EXTERIOR COLOURS
Blue Silver
Blue
Five body styles Grey White
Black Green
Red
Red Gold

The interior colour of the car must NOT be the same as the exterior colour.

Motors Incorporated wants to display one of each possible variation of its car in their
showroom. The showroom has a floor space of 500 m*and each car requires a floor

space of 5m”’.

Is this display possible? Justify your answer with the necessary calculations. (6)
[11]

May-June 2019
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QUESTION 10

10.1 A bag contains 7 yellow balls, 3 red balls and 2 blue balls. A ball 1s chosen at random
from the bag and not replaced. A second ball is then chosen. Determine the
probability that of the two balls chosen. one 1s red and the other is blue.

10.2 Learners at a hostel may choose a meal and a drink for lunch. Their selections on a
certain day were recorded and shown in the partially completed table below.

MEAL
TOTAL
SANDWICH (S) PASTA (P)
Fruit Juice (F) a 30 b
DRINK
Bottled Water (W)
TOTAL 200 250

The probability of a learner choosing fruit juice and a sandwich on that day

was 0.48.

10.2.1 Calculate the number of learmers who chose fruit juice and a sandwich for
lunch on that day.

10.2.2 Is the choice of fruit juice independent of the choice of a sandwich for

lunch on that day? Show ALL calculations to motivate your answer.

QUESTION 11

Two learners from each grade at a high school (Grades 8, 9. 10, 11 and 12) are elected to form a
sports committee.

11.1 In how many different ways can the chairperson and the deputy chaurperson of the
sports committee be elected if there 1s no restriction on who may be elected?

11.2 A photographer wants to take a photograph of the sports committee. In how many
. photograj photograph sports cor y
different ways can the members be arranged in a straight line if:

11.2.1 Any member may stand in any position?

11.2.2 Members from the same grade must stand next to each other and the
Grade 12 members must be in the centre?

November 2018

(4)

(1)

(4)
[°]

(2)

(1)

(3)
[6]
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QUESTION 11

Given the digits: 3:4:5:6;7:8and9

11.1 Calculate how many unique 5-digit codes can be formed using the digits above, if:
11.1.1 The digits may be repeated (2)
11.1.2 The digits may not be repeated (2)
11.2 How many unique 3-digit codes can be formed using the above digits, if:

¢  Digits may be repeated

e The code is greater than 400 but less than 600

o  The code is divisible by 5 ()
[7]

QUESTION 12
12.1 Given: P(A)=0,45; P(B)=y and P(A or B)=0.74
Determine the value(s) of y if A and B are mutually exclusive.

12.2 An organisation decided to distribute gift bags of sweets to a Grade R class at a

certain school. There is a mystery gift in exactly % of the total number of bags.

Each learner in the class may randomly select two gift bags of sweets, one after the
other. The probability that a learner selects two bags of sweets with a mystery gift

is % . Calculate the number of gift bags of sweets with a mystery gift inside.

June 2018
QUESTION 10

Ben, Nhlanhla, Owen, Derick and 6 other athletes take part in a 100 m race. Each athlete will be
allocated a lane in which to run. The athletic track has 10 lanes.

10.1 In how many different ways can all the athletes be allocated a lane?

10.2 Four athletes taking part in the event insist on being placed in lanes next to each
other. In how many different ways can the lanes be allocated to the athletes now?

10.3 If lanes are randomly allocated to athletes, determine the probability that Ben will be
placed in lane 1, Nhlanhla in lane 3, Owen in lane 5 and Derick in lane 7.

(3)

(©)
9]

2)
171
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QUESTION 11

A survey on their preference of exercise was conducted among 140 people in two age groups.
The information is summarised below.

11.1

11.2

AGE TENNIS RUNNING GYM TOTAL
35 years and a 8 e 30
younger -
Older than b 71 d 60
35 years o
21 49 70 140

If it is given that preferring to play tennis and age are independent of each other,
determine the value of a

If it is given that a = 12, determine the probability that a randomly selected person
prefers going to the gym or is in the age group 35 years and younger.

March 2018
QUESTION 11

11.1

11.2

Weli and Bongi are leamners at the same school. Some days they arrive late at school.
The probability that neither Veli nor Bongi will arrive late on any day is 0,7.

11.1.1

11.1.2

11.1.3

Calculate the probability that at least one of the two learners will anive
late on a randomly selected day.

The probability that Veli arrives late for school on a randomly selected
day is 0,25, while the probability that both of them arrive late for school
on that day is 0,15, Calculate the probability that Bongi will arrive late for
school on that day.

The principal suspects that the latecoming of the two learners is linked,
The principal asks you to determine whether the events of Veli arriving
late for school and Bongi amiving late for school are statistically
independent or not. What will be your response to him? Show ALL
caleulations.

The cards below are placed from lefi to right in a row.

11.2.1

11.2.2

11,23

e | Bww|les | dvew| v Bes
: ve ¢4 | oy oo
IRIRERAR R

¢ 2 % |t¢; EXH R Y

In how many different ways can these 6 cards be randomly arranged in a
row?

In how many different ways can these cards be arranged in a row if the
diamonds and hearts are placed in alternating positions?

If these cards are randomly arranged in a row, caleulate the probability
that ALL the hearts will be next io one another.

(L)

()

(2)

(2)

(3)

(3)
[15]

3)

()
8]
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November 2017:
QUESTION 10

A survey was conducted among 100 Grade 12 learners about their use of Instagram (I),
Twitter (1) and WhatsApp (W) on their cell phones. The survey revealed the following:

e 8 use all three.

e 12 use Instagram and Twitter.

e 5 use Twitter and WhatsApp, but not Instagram.
e xuse Instagram and WhatsApp, but not Twitter.
e 01 use Instagram.

e 19 use Twitter.

e 73 use WhatsApp.

e 14 use none of these applications.
10.1 Draw a Venn diagram to illustrate the information above.
10.2 Calculate the value of x.

10.3 Calculate the probability that a learner, chosen randomly, uses only ONE of these
applications.

QUESTION 11

A company uses a coding system to identify its clients. Each code is made up of two letters and
a sequence of digits, for example AD108 or RR 45789.

The letters are chosen from A; D; R; S and U. Letters may be repeated in the code.
The digits 0 to 9 are used, but NO digit may be repeated in the code.

11.1 How many different clients can be identified with a coding system that is made up of
TWO letters and TWO digits?

11.2 Determine the least number of digits that is required for a company to uniquely
identify 700 000 clients using their coding system.

June 2017:

(4)
(2)

(2)
8]

&)

3)
6]
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QUESTION 11

11.1

The letters of the word EQUATION are randomly used to form a new word
consisting of five letters. How many of these words are possible if letters may not

be repeated? 2)
11.2 It is given that two events, A and B, are independent. P(A)=§ and P(B)= 0,35,
Calculate P(A or B). 4)
11.3 Grade 12 learners in a certain town may choose to attend any one of three high
schools. The table below shows the number of Grade 12 learners (as a percentage)
attending the different schools in 2016 and the matric pass rate in that school (as a
percentage) in 2016.
SCHOOLS NUMBER OF LEARNERS | MATRIC PASS RATE
ATTENDING (%) (%)
A 20 35
B 30 65
& 50 90
If a learner from this town, who was in Grade 12 in 2016, is selected at random,
determine the probability that the learner:
11.3.1 Did not attend School A 2)
11.3.2 Attended School B and failed Grade 12 in 2016 3)
11.3.3 Passed Grade 12 in 2016 4)
[15]
March 2017:

QUESTION 10

10.1

10.2

The events S and T are independent.
1
e P(Sand T)= 5
o P(S) = L
4
10.1.1 Calculate P(T).
10.1.2 Hence, calculate P(S or T).
A FIVE-digit code is created from the digits 2 ; 3 ; 5 ; 7 ; 9.
How many different codes can be created if:

10.2.1 Repetition of digits is NOT allowed in the code

1022 Repetition of digits IS allowed in the code

)

)

@)
(1)
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10.3 A group of 3 South Africans, 2 Australians and 2 Englishmen are staying at the same
hotel while on holiday. Each person has his/her own room and the rooms are next to
each other in a straight corridor.

[f the rooms are allocated at random, determine the probability that the 2 Australians

will have adjacent rooms and the 2 Englishmen will also have adjacent rooms. 4)
[11]

QUESTION 11

The success rate of the Fana soccer team depends on a number of factors. The fitness of
the players is one of the factors that influence the outcome of a match.

e The probability that all the players are fit for the next match is 70%

e [f all the players are fit to play the next match, the probability of winning the next match
1s 85%

e [f there are players that are not fit to play the next match, the probability of winning the
match is 55%

Based on fitness alone, calculate the probability that the Fana soccer team will win the next
match. [5]

SESSION 4

Trigonometry Statistical Reasoning
TRIGONOMETRY:

November 2019
QUESTION 5
5.1 Simplify the following expression to ONE trigonometric term:
s sin(180° + x) cos(90° —x) (5)
cosx.tanx
H o_ 2 o
5.2 Without using a calculator, determine the value of: ﬁln—?? M (4)
4sin10°cos10°
5.3 Given: cos26°=m
Without using a calculator, determine 2sin” 77° in terms of m. (4)
5.4 Consider:  f(x) = sin{x + 25%)cos 15" = cos(x +25%)sin15°
5.4.1 Determine the general solution of f(x)=tan165° (6)

5.4.2 Determine the value(s) of x in the interval xe[0°;360°] for which
f{(x) will have a minimum value. (3
122]
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QUESTION 6

In the diagram, the graphs of f(x)=sinx-1 and g(x)=cos2x are drawn for the interval

xe[— 90“:3{30*"]. Graphs f and g intersectat A. B(360° :—1) isapointon f.

y
g
—90° 09 o0 180° 2710° 36p° X
A
/ 7 / B
f

6.1 Write down the range of f. (2)
6.2 Write down the values of x in the interval x e[-90°;360°] for which graph f is

decreasing. (2)
6.3 P and Q are points on graphs g and f respectively such that PQ is parallel to the

y-axis. If PQ lies between A and B, dectermine the value(s) of x for which

PQ will be a maximum, (6)

[10]
QUESTION 7

The diagram below shows a solar panel, ABCD, which is fixed to a flat piece of concrete slab
EFCD. ABCD and EFCD are two identical rhombuses. K is a point on DC such that

DK =KC and AK | DC. AF and KF are drawn. ADC=CDE =60° and AD = x units.

A B

- & , 4

60°
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7.1 Determine AK in terms of x. (2)

7.2 Write down the size of KCF. (1
73 It is further given that AKF, the angle between the solar panel and the concrete slab,
is y. Determine the area of AAKF intermsof x and y. (7)
[10]

May-June 2019
QUESTION 5

5.1 Without using a calculator, write the following expressions in terms of sin11°:
5.1.1 sin 191° (1)
5.1.2 cos22° (1)
5.2 Simplify cos(x —180°) + +/2 sin(x +45°) to a single trigonometric ratio. (5)
53 Given: sin P+sinQ=§ and f‘+Q=90°
Without using a calculator, determine the value of sin 2P. (5)
[12]
QUESTION 6
6.1 Determine the general solution of cos(x —30°) =2sin x. (6)

6.2 In the diagram. the graphs of f(x)=cos(x—30°) and g(x)=2sinx are drawn for
the interval xe[-180°;180°]. A and B are the x—intercepts of f. The two graphs

intersect at C and D. the minimum and maximum turning points respectively of f.
P

—180° B 0° A 180° °©
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6.2.1 Write down the coordinates of:

(a) A (1)

(b) C (2)
6.2.2 Determine the values of x 1in the interval x [-180°: 180°]. for which:

(a) Both graphs are increasing (2)

(b) F(x+10°) > g(x+10°) (2)
6.2.3 Determine the range of y = p2sinx+3 (5)

[18]

QUESTION 7

In the diagram below, CGFB and CGHD are fixed walls that are rectangular m shape and
vertical to the horizontal plane FGH. Steel poles erected along FB and HD extend to A
and E respectively. AACE forms the roof of an entertainment centre.

BC=x. CD=x+2, BAC=6, ACE =20 and ECD = 60°

7.1 Calculate the length of:
7.1.1 AC in terms of x and # (2)
7.1.2 CE in terms of x (2)
7.2 Show that the area of the roof AACE is given by 2x(x+2)cosé. (3)
7.3 If 6=55%and BC = 12 metres, calculate the length of AE. (4)
[11]
November 2018
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QUESTION 5

5.1

5.2

5.3

In the diagram, P(k: 1) is a point in the 2™ quadrant and is V5 units from the

origin. R is a point on the positive x-axis and obtuse ROP=86.

.ll.y
P(k; 1
St
— ¥
O R

5.1.1 Calculate the value of k&
5.1.2 Without using a calculator, calculate the value of:

(a) tand

(b) cos(180°+8)

(c) sin(@ +60°) in the form atd

V20

513 Use a calculator to calculate the value of tan(28 —40°)

ONE decimal place.

cosx +sinx cosx—sinx

Prove the following identity:

cosx—35inx cosx+sinx

Evaluate, without using a calculator:

i
Z cos’ A
A=34e

=Z2ian 2x

correct to

2)

(1)
(2)

(3)

(3)

(%)

)
23]
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QUESTION 6

Consider: f(x)=-2tan %x

6.1 Write down the period of f.

6.2 The point A(£;2) lies on the graph. Determine the general solution of 1.

6.3 On the grid provided in the ANSWER BOOK, draw the graph of f for the interval
xe[-120°;180°]. Clearly show ALL asymptotes, intercepts with the axes and
endpoint(s) of the graph.

6.4 Use the graph to determine for which wvalue(s) of x will f(x)=z2 for
x e [~120° ; 180°].

6.5 Describe  the transformation of graph f to form the graph of
g(x) =2 m{% x+ 5(1“}

QUESTION 7

(M
3

4)

3)

@
[13]

A pilot is flying in a helicopter. At point A, which is & metres directly above point D on the
ground, he notices a strange object at point B. The pilot determines that the angle of
depression from A to B is 30°. He also determines that the control room at point C 1is
3h metres from A and BAC=2x. Points B, C and D are in the same horizontal plane.
This scenario is shown in the diagram below.

7.1

7.2

June 2018

Determine the distance AB in terms of A.

Show that the distance between the strange object at point B and the control room at

point C is given by BC = Av25—24cos’x.

@

(4)
6]
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QUESTION 5

51 In AMNP, N =90° and sinM:%.

Determine, without using a caleulator:

5.1.1 tan M (3)

512 The length of NP if MP =51 (2)
5.2 Simplify to a single term: cos(x—360°).sin(90° + x) + cos’ (—x) —1 (4)
53 Consider: sin(2x + 40°)cos (x + 30°) — cos(2x + 407) sin(x + 307)

5.3.1 Write as a single trigonometric term in its simplest form. (2)

53.2 Determine the general solution of the following equation:

sin(2x + 40y cos(x + 30°) — cos(2x + 40°) sin(x + 30°) = cos(2x — 20°) (7)
[18]

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° 0 wo"' *
T
6.1 Write down the period of f. (1)
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6.2 Write down the range of g. (2)

6.3 Calculate fip) — g(p). 3)
0.4 Use the graphs to determine the value(s) of x in the interval x e[-180°;180°] for
which:
6.4.1 2(x)>0 (3)
6.4.2 2(x).g"(x)>0 4)
[13]
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 /# 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

Q 12x R
7.1 Write QM interms of x and 6. (2)
cos f3
7.2 Prove that tané = . (4)
7.3 If f=40° and QM = 60 metres, calculate the height of the lighthouse to the nearest
metre. (3)
[9]
March 2018

58



QUESTION 5

El

If cos28= —% where 26 <[180°;270°], calculate, without using a calculator,

the values in simplest form of:

sin26

sin® @

Simplify sin(180° - x).cos(—x) + cos(90° + x).cos(x —180°) to a single trigonometric

Determine the value of sin3x.cos y +cos3x.siny if 3x+ y=270°.

Given: 2cosx=3tanx

5.1
5.1.1
5.1.2
5.2
ratio.
5.3
5.4
5.4.1
5.4.2
5.4.3
5.5 Consider:
53.5.1
5.5.2
5.5.3
QUESTION 6

Show that the equation can be rewritten as 2sin’ x+ 3sinx—2=0.
Determine the general solution of x if 2cosx =3tanx.

Hence, determine two values of y, 144° <y <216°, that are solutions of
2cos5y =3tanSy.

g(x)=—4cos(x+30°)

Write down the maximum value of g(x).

Determine the range of g(x) + 1.

The graph of g is shifted 60° to the left and then reflected about the

x-axis to form a new graph h. Determine the equation of A in its
simplest form.

PQ and AB are two vertical towers.
From a point R in the same horizontal plane as Q and B, the angles of elevationto P and A
are @ and 28 respectively.

AQR =90°+0, QAR =0 and QR =x.

4
&)

(6)

(2)

(3)

)

“4)

(1
(2)

()
[33]
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6.1 Determine in terms of x and & :

6.1.1 QP
6.1.2 AR
6.2 Show that AB =2xcos’ @

6.3 Determine AL—B if @ =12°,
QP

November 2017:

)
(2)
@)

(2)
[10]
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QUESTION 5

sin{A — 360%).cos(90° + A)

5.1 Given
cos( 9" = A)tan{-A)
Simplify the expression to a single trigonometric ratio. (6)
52 In the diagram, P(3 ; 1) is a point in the Cartesian plane. OF =434 and HOP = §i is

a reflex angle.

34

P(3:0)

Without using a caleulator, determine the value of:

5.2.1 t (2)
522 tan jd (1)
52.3 cos 28 (4)
3.3 Prove:
53.1 sin(A + B)—sin(A - B)=2cos A.sin B (2)
53.2 Without using a calculator, that sin77° —sin43°= sin17° (‘1;
113]
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QUESTION 6

In the diagram, the graph of f({x)=cos2x is drawn for the interval x e[-2707;90°].

: }/\ a0° /f/n’_h\'\\ 2 ¥
R N

3
6.1 Draw the graph of gi{x)=2sinx -1 for the interval x e[-270°;90%] on the grid
given in your ANSWER BOOK. Show ALL the intercepts with the axes, as well as
the turning points. (4]
6.2 Let A be a point of intersection of the graphs of f and g. Show that the x-coordinate
of A satisfies the equation sinx = — 1445 :
2 (4]
6.3 Hence, calculate the coordinates of the points of intersection of graphs of fand g for
the interval x & [-2707:907). (4}

[12]

QUESTION 7

AR represents a vertical netball pole. Two players are positioned on either side of the netball
pole at points D and E such that D, B and E are on the same straight line. A third player is
positioned at C. The points B, C, D and E are in the same horizontal plane. The angles of
elevation from C to A and from E to A are x and y respectively. The distance from Bto Eis k.
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/ ke
/ ‘___.,_Jdl_i__ »
L0 —
7.1 Write down the size of ABC.
. K.lany
7.2 Show that AC = ———
5in x
7.3 If it is further given that DAC=2x and AD = AC, show that the distance DC
between the players at D and C is 2k tan y .
June 2017:
QUESTION 5
W | Given: sinA=2p and cosA=p
Jdd Determine the value of tan A.
5.1.2 Without using a calculator, determine the value of p, if
A€ [180°;270°].
5.2 Determine the general solution of 2sin’x—5sinx+2 =0
5.3 5.3.1 Expand sin(x+300°) using an appropriate compound angle formula.
53.2 Without wusing a  calculator, determine the value

sin(x +300°) — cos(x — 150°).

(1)

(4)
(3)
[10]
)
(3)
(6)
(1)
of
%)
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QUESTION 5

|

5.2

5.3

5.4

5.3

Given: sinA=2p and cosA=p
3.1 Determine the value of tan A. 2)
5.1.2 Without using a calculator, determine the value of p, if

Ae[180°;270°]. 3)
Determine the general solution of 2sin’x —5sinx+2 =0 (6)
5.3.1 Expand sin(x +300°) using an appropriate compound angle formula. (1)
53.2 Without wusing a  calculator, determine the value of

sin(x 4+ 300°) — cos(x —150°). (5)
Prove the identity: — L =sinx + cos x. 5)

sin x tan x + cos x
Consider: sinx+cosx=+/1+k%
85.1 Determine k as a single trigonometric ratio. 3)
5.9.2 Hence, determine the maximum value of sinx+cosx. 2)
[27]
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 » and C(45° ; 1) is a

maximum point on both graphs. The two graphs intersect at B, C and D [1 65°;— %J
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6.1

6.2

6.3

180°

-180° -90° 0° 90°

Write down the period of f.

Determine the x-coordinate of B.

: 1 . .
Use the graphs to solve  2sinx.cosx < —2(cosx +sinx)  for the interval

x €[—180° ; 180°]. Show ALL working.

(1)
(1

(4)
[6]

65



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 = 6 cm and
BG =8 cm.

A B
8 cm
D ¢
G
6 cm
12 cm
E F
FIGURE (I)

H K
A s o :' B
602 8 cm
D \\\,\‘~\\\ C s
\\\\\ | 5
"L
12 cm
E F
FIGURE (II)
el Write down the length of KC. (1)
7.2 Determine KL, the perpendicular height of K, above the base of the box. 3)
73 Hence, determine the value of smKT:)L . 4
sinDLK

8]



March 2017:

QUESTION 5

In the diagram, the graphs of the functions f(x)=asinx and g(x)=tanbx are drawn on

the same system of axes for the interval 0° <x < 225°.

Ya
2
g
] i
0 45° ¥
-1
-2
i Y| Write down the values of @ and b.
§.2 Write down the period of f(3x).
3.7 Determine the values of x in the interval 90° <x <225° for which f(x).g(x) <0.

(2)
2)

3)
[7]
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QUESTION 6

6.1 Without using a calculator, determine the following in terms of sin 36°:
6.1.1 sin 324° (1)
6.1.2 cos 72° (2)
2
6.2 Prove the identity: 1- ﬂ =co0s’ @ (4)
1+tan“ @
6.3 Use QUESTION 6.2 to determine the general solution of:
tan® — x
o2 1
l+tantox 4
2 (6)
6.4 Given: cos(A —B) = cosAcosB + sinAsinB
6.4.1 Use the formula for cos(A —B) to derive a formula for sin(A —B). (4)
6.4.2 Without using a calculator, show that
sin(x + 64°) cos( x + 379°) + sin(x + 19°) cos( x + 244°) = %
for all values of x. (6)
[23]

QUESTION 7

In the diagram, B, E and D are points in the same horizontal plane. AB and CD are
vertical poles. Steel cables AE and CE anchor the poles at E. Another steel cable connects

A and C. CE=8,6m, BE=10m, AEB=40°, AEC=70° and CED =27°.

8.6
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Calculate the:
7d Height of pole CD

T2 Length of cable AE

13 Length of cable AC

STATISTICAL REASONING:

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) 9 000 13500 | 15000 | 163500 | 17000 [ 20000
MONTHLY REPAYMENT
(IN RANDS) 2 000 3 000 3 500 5200 5500 6 000
1.1 Determine the equation of the least squares regression line for the data.
1.2 If a person earns R14 000 per month, predict the monthly repayment that the person
could make towards a motor vehicle.
1.3 Determine the correlation coefficient between the monthly income and the monthly
repayment of a motor vehicle.
14 A person who eamns 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 RY 000 per month because there is a very strong positive correlation
between the amount earmed 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.

¢ Spend R9 000 per month because the point (18 000 ; 9 000) lies very near 1o the

least squares regression line.

D NOT to spend B9 000 per month because the point (18 000 ; 9 000) lies very far
from the least squares regression line.

(3)

(2)

(1)

(2)
[8]

()
)

(4)
8]
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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 thereafter. The partial results of
the survey are shown in the frequency table below:

AMOUNT PAID FREQUENCY
(IN RANDS)
0<x=<100 7
100 < x < 200 12
200< x =300 a
300 < x <40 35
400 < x < 500 b
500 < x <600 6
2.1 How many people paid R200 or less on their monthly cellphone contracts? (1)
2.2 Use the information above to show that a=24 and b= 16. (5)
2.3 Write down the modal class for the data. (1}
24 On the grid provided in the ANSWER BOOK, draw an ogive (cumulative frequency
graph) to represent the data. (4)
2.5 Determine how many people paid more than R420 per month for their cellphone
contracts. (2}

[13]
May-June 2019
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QUESTION 1

Each cluld in a group of four-year-old children was given the same puzzle to complete.

The time taken (in numutes) by each child to complete the puzzle is shown in the table below.

1.1

13

14

TIME TAKEN (1) NUMBLER OF
(IN MINUTES) CHILDREN
2=t=6 2
G<t=10 10
10 =t =14 Q
14 =t =18 7
18=<¢ =< 22 g
22t =26 7
26 == 30 3

How many children completed the puzzle?

Calculate the estimated mean time taken to complete the puzzle.

Complete the cunmlative frequency column in the table given m the ANSWER
BOOE

Draw a cummlative frequency graph (ogive) to represent the data on the grid prowvided
n the ANSWER BOOE.

Use the graph to determine the median tume taken to complete the puzzle.

(1)
(2)

(2)

()

(2)
[10]
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QUESTION 2

Leamers who scored a mark below 50% in a Mathematics test were selected to use a computer-
based programme as part of an intervention strategy. On completing the programme, these
learners wrote a second test fo defermune the effectiveness of the infervention strategy. The

mark (as a percentage) scored by 15 of these learners in both tests 1s given in the table below.

IFARNER | L1 (L2 | L3 | L4 |L5 | Le |L7 | Ls | Lo (L10|L11(L12(L13|L14|L15
T}(:;g 1 10 | 18 | 23 [ 24 [ 27 | 34 | 34 | 36 | 37 | 30 [ 40 | 44 | 45 | 48 | 40
“Efgl 33 |21 32 |20 |58 | 43 |40 |48 [ 41| 55|50 | 45|62 |68 |60

21 Determing the equation of the least squares regression line. (3

22 A leamer's mark in the first test was 15 out of a maxinmm of 50 marks.

221 Write down the learner’s mark for this test as a percentage. (1)
222 Predict the learner's mark for the second test. Give your answer to the
nearest integer. (2)
23 For the 15 leamers above. the mean mark of the second test is 45.67% and the
standard dewiation is 13,88%. The teacher discovered that he forgot fo add the marks
of the last question to the total mark of each of these learners. All the learners scored
full marks in the last question. When the marks of the last question are added, the
new mean mark 1s 50,67%.
231 What is the standard deviation affer the marks for the last question are
added to each learner's total? (2)
232 What 15 the total mark of the last question? (23
[10]
November 2018
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Cumulative frequency of items ordered from a menu

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)
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1.1.1 Write down the total number of food items ordered from the menu during
this hour. (1)

1.12 Write down the modal class of the data. (1)
1.1.3 How long did it take to order the first 20 food items? (1)

1.1.4 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. {2)



Reggie works parl-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.

35 70 75 80 80
90 100 100 105 105
110 110 1135 120 125
1.2.1 Calculate:
(a) The mean of the data (2)
(b} The standard deviation of the data (2)
1.2.2 Mary also works part-time as a wailress 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 informaticn, comment on the:

(a) Total amount in tips that they EACH collected over the 15-day
period (1

{(b) Variation that EACH of them received in daily tips over this period (1)
[15]



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 T
S P A T o e o S P . ———F .
Fy " e e : > =
250 = - =
——t S L :
25 —— 1T —_— s =
: —f —
240 —— -2 b s -
sy
—y— A - —d
235 et
! -1 — =7 - —
230 - 2 *—9
Jz —y . — ——
225 - - —
Y - 3 e i o
220 > 4 —i— ——
215 £ — 1 =
*
210 — . . e - o .
205 —I—I— —Le — 1
1,8 1,85 19 1,95 2 2,05 21
Height of a player (in metres)

2.1
2.2

23

24

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 scaiter 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 givenas 3 = 27,07 + bx.
Explain why, in this context, the least squares regression line CANNOT intersect the
y-axis at (0 ;27,07).

(1

(1)

(0

(1

(1)
15]
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June 2018
QUESTION 1

The monthly profit (in thousands of rands) made by a company in a year is given in the
table below.

110 112 156 164 167 169
171 176 192 228 278 360
1.1 Calculate the:
1.1.1 Mean profit for the year (3)
1.1.2 Median profit for the vear (1)
1.2 On the number line provided in the ANSWER BOOK, draw a box and whisker
diagram to represent the data. (2)
1.3 Hence, determine the interquartile range of the data. (1)
1.4 Comment on the skewness in the distribution of the data. (1)
1.5 For the given data:
1.5.1 Calculate the standard deviation (N
1.5.2 Determine the number of months in which the profit was less than one
standard deviation below the mean (2)

1]



QUESTION 2

It is said that the number of times that a cricket chirps in a minute gives a very good indication
of the air temperature (in °C). The table below shows the information recorded during an
observation study.

CHIRPS AIR TEMPERATURE
PER MINUTE IN°C
32 8
40 10
52 i 12
76 15
92 17
1 12_ _ | 20
| 128 25
180 28
184 30
| 200 35 1
2.1 Represent the data above on the grid provided in the ANSWER BOOK. (3)
2.2 Explain why the claim, 'gives a very good indication’, is TRUE. (1)
2.3 Determine the equation of the least squares regression line of the data. (3)
2.4 Predict the air temperature (in °C) if a cricket chirps 80 times a minute. (2)

[9]
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QUESTION 1

An organisation decided that it would set up blood donor clinics at various colleges. Students

would donate blood over a period of 10 days. The number of units of blood donated per day by
students of college X is shown in the table below.

DAYS 1 2 3 4 5 6 7 8 9 10
UNITS OF
BLOOD 45 | 59 | 65 [ 73 | 79| 82 | 91 | 99 | 101 | 106
1.1 Calculate:
1.1.1 The mean of the units of blood donated per day over the period of 10 days
1.1.2 The standard deviation of the data
1.1.3 How many days is the number of units of blood donated at college X
outside one standard deviation from the mean?
1.2 The number of units of blood donated by the students of college X is represented in
the box and whisker diagram below.
- —
i |
A B
1.2.1 Describe the skewness of the data.
1.2.2 Write down the values of A and B, the lower quartile and the upper
quartile respectively, of the data set.
1.3 It was discovered that there was an error in counting the number of units of blood

donated by college X each day. The correct mean of the data is 95 units of blood.

How many units of blood were NOT counted over the ten days?

QUESTION 2

The table below shows the number of hours that a sales representative of a company spent with
each of his nine clients in one year and the value of the sales (in thousands of rands) for that

(2)
(2

(3)

(1)

2

(1)
[11]

client.

NUMBER OF HOURS 30 50 80 100 | 120 | 150 | 190 | 220 | 260
VALUE OF SALES

(IN THOUSANDS OF RANDS) 270 | 275 | 376 | 100 | 420 | 602 | 684 | 80O | 8§20

78



SCATTER PLOT
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2.1 Identify an outlier in the data above.

22 Calculate the equation of the least squares regression line of the data.

23 The sales representative forgot to record the sales of one of his clients. Predict the
value of this client's sales (in thousands of rands) if he spent 240 hours with him
during the year.

24 What is the expected increase in sales for EACH additional hour spent with a client?

November 2017:

QUESTION 1

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

Time for 100 m sprint

" 101 10,2 10,5|109] L1 | 10,01 {102 )10,5) 12 | 12 | 122125
{in seconds)

Distance of best long jumpy g
(in metres)

7076 %3 T | 72 |68 7 | 66| 63 68|64

The acatter plot representing the data above is given below,

(1)
3)

(2)

(2)
[8]
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SCATTER PLOT
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Time for 100 m sprint (in seconds)

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

1.1

1.2

1.3

Determine the values of a and 5.

An athlete runs the 100 metre sprint in 11,7 seconds. Use ¥ = a+ bx to prediet the
distance of the best long jump of this athlete.

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 ::uluumd
rectangles. They were asked to name the colowrs of the rectangles correctly as quickly as
possible. The time, in seconds, taken by each of the girls is given in the table below.

2.1 Calculate:
2.1.1 The mean of the data
2.1.2 The interquartile range of the data

22 The standard deviation of the times taken by the girls is 5,94. How many girls took
longer than ONE standard deviation fiom the mean to name the colours?

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

24 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).

241 Which of the two groups, girls or boys, had the lower median time to
correctly name the colours of the rectangles?

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

June 2017:
QUESTION 1

12 | 13 | 13| 14 | 14 | 16 | 17 IE|13 18 | 19 | 20

21 | 21 | 22 | 22 | 23 | 24 | 25 2?'29131 36

(2)
(3)

(2)

(3)

(1)

(2)
[13]

An IT company writes programs for apps. The time taken (in hours) to write the programs and
the cost (in thousands of rands) are shown in the table below.

TIME TAKEN

(IN HOURS) 5 715 8 |10 { 13 | 15 [ 20 | 18 | 25 | 23
COST (IN THOUSANDS

OF RANDS) 10 | 10 | 15 [ 12 | 20 | 25 | 28 | 32 | 28 | 40 | 30
L4 Determine the equation of the least squares regression line.

1.2

1.3

1.4

Use the equation of the least squares regression line to predict the cost, in rands, of an

app that will take 16 hours to write.

Calculate the correlation coefficient of the data.

For each app that the company writes, there is a cost that is independent of the

number of hours spent on writing the app. Calculate this cost (in rands).

3

@)
)

)
8]
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QUESTION 2

The commission earned, in thousands of rands, by the salesmen of a particular company in a
certain month is shown in the table below.

2.1
2.2

23

24

2:5

COMMISSION EARNED FREQUENCY
(IN THOUSANDS OF RANDS)
20 <x <40 v
40 <x <60 6
60 <x<80 8
80 <x <100 10
100 <x <120 4

Write down the modal class of the data.

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.
A salesman receives a bonus if his commission is more than R90 000 for the month.

Calculate how many of the salesmen received bonuses for this month.

Determine the approximate mean commission earned by the salesmen in this month
correct to the nearest thousand rand.

March 2017:

@

3
[12]
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QUESTION 1

The amount of money, in rands, that learners spent while visiting a tuck shop at school on a
specific day was recorded. The data is represented in the ogive below.

Ogive
70
¥ (60, 65)

60 W

50 /
& /40, 45)
c
g 40
: -
g 30
3 /40 25)
£ 2
=}
o /

10 - H(20,12)

0 — - #%410;0) -
0 10 20 30 40 50 60 70
Money spent (R)
An incomplete frequency table is also given for the data.
Amount of money (inR) [ 10<x<20 [ 20<x<30 | 30<x<40 [ 40<x<50 [ 50<x<60
Frequency a 13 20 b 4

1.1

1.2

k3

1.4

How many learners visited the tuck shop on that day?

Write down the modal class of this data.

Determine the values of a and b in the frequency table.

Use the ogive to estimate the number of learners who spent at least R45 on the day
the data was recorded at the tuck shop.

6]

(1)

)

(2)
6]
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QUESTION 2

2.1 Mrs Smith has two classes, each having 30 learners. Their final marks (out of 100) for
the year are represented in the box and whisker diagram below.

Class A

Class B

2.1.1 Determine the interquartile range of Class B.

o1 b Explain the significance in the difference of the length of the boxes in
the diagram.

2.1.3 Mrs Smith studied the results and made the comment that there was no

significant difference in the performance of the two classes. Give TWO
reasons you think Mrs Smith will use to prove her statement.

2.2 Eight couples entered a dance competition. Their performances were scored by two
judges. The scores (out of 20) are given in the table below.

COUPLE 1 2 3 4 5 6 7 8
JUDGE 1 18 4 6 8 5 12 10 14
JUDGE 2 15 6 3 5 5 14 8 15

2:2.1 Determine the equation of the least squares regression line of the scores

given by the two judges.

2idid A ninth couple entered late for the competition and received a score of 15
from JUDGE 1. Estimate the score that might have been assigned by
JUDGE 2 to the nearest integral value.

2.2.3 Are the judges consistent in assigning scores to the performance of the
couples? Prove your answer and support it with relevant statistics.

2)

)

)

€)

2)

2)
[13]
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SESSION 5

Coordinate Geometry Euclidean Geometry

Coordinate (Analytical) Geometry

November 2019
QUESTION 3

In the diagram, P, R(3;5), S(-3:-7) and T(-5; &) are vertices of trapezium PRST and
PT| RS, RS and PR cutthe y-axis at D and C{0; 5) respectively., PT and RS cut the
x-axisat E and F respectively. PEF=8.

-}.‘
p_ [CO:5) __R(3:9
~ r
e s
' /,/
= ../"/éﬂ | /,x/ _ -
A~ E 0 F ol
e /
(-5 k¢ //
, o
™, s D
\ /
NS
"
S5(-3:-7) |
I
3.1 Write down the equation of PR,
32 Calculate the:
321  Gradient of RS
322 Sizeof &
323 Coordinates of D
33 Ifitis given that TS = 245, calculate the value of &
3.4 Parallelogram  TDNS, with N in the 4" quadrant, is drawn. Calculate the
coordinates of M.
3.5 APRD is reflected about the jy-axis to form APR'D). Calculate the size of

RDR'.

(2)
(3}
(3)
(4)

(3)

(3)
[19]
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QUESTION 4

In the diagram, a circle having centre M touches the x-axis at A(-1; 0) and the y-axis at

Bi0; 1). A smaller circle, centred at N [—% : g] passes through M and cuts the larger circle

at B and C. BNC is a diameter of the smaller circle. A tanpent drawn to the smaller circle at
C. culs the x-axis at D.

4.1

4.2
4.3
4.4

4.6

s

¥

B(0: 1)

/D A(-1; 0) 0

Determine the equation of the circle centred at M in the form
(x—a)’ +(y=-b) =

Calculate the coordinates of C.
Show that the equation of the tangent CD is y - x =3,

Determine the values of ¢ for which the line y =x +1 will NOT touch or cut the
smaller circle.

The smaller circle centred at N is transformed such that point C is translated along
the tangent to D. Calculate the coordinates of E, the new centre of the smaller

circle.

If it is piven that the area of quadrilateral OBCD is 2o’ square units and

a = 0, show that =§ units.

May-June 2019

(3)

()

(3)

[20]
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QUESTION 3

In the diagram. A B, C(2 ; -3) and D(-2:-5) are verfices of a trapezium with AB || DC.
Ei(-2:0) is the x-intercept of AB. The inclination of AB is &« . K lies on the y-axis

and KBE=4.
e
A |B
> e
D(-2:.-5)
31 Deternune:
311 The midpoint of EC (23
312 The gradient of DC (2
313 The equation of AB in the form y=mx+c (3)
314 The size of (3
32 Prove that AB | BC. (3
33 The points E, B and C lie on the circumference of a circle. Determine:
331 The centre of the circle (1)
332 The equation of the circle in the form (x—a)* +(y=5b)* =r* (4
[18]
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QUESTION 4

In the diagram_ the circle is centred at M(2 ; 1). Radius KM is produced to L. a point outside
the circle, such that EML || y-axiss. LTP is a tangent to the circle at T(-2 ; b).

s[—%; —6j is the midpoint of PK.

* X

41 Given that the radius of the circle 1s 5 units, show that b=4. (4
42 Determine:

421 The coordinates of K (2)

422 The equation of the tangent LTP in the form y =mx +¢ 4

423 The area of ALPK (7)
43 Another circle with equation (x—2)° +(y—n)’ =25 is drawn. Determine, with an

explanation. the wvalue(s) of »n for which the two circles will touch each other

externally. (4

[21]
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November 2018
QUESTION 3

In the diagram, K(~ 1;2), L and N(1; —1) are vertices of AKLN such that LKN = 78,69°,

KL intersects the x-axis at P. KL is produced. The inclination of KN is ¢. The coordinates
of M are (-3 ;-5).

¥
tx
N(L; -1}
" M{=3;-5)
31 Calculate:
3.1.1 The gradient of KN @)
3132 The size of #, the inclination of KN (2}
3.2 Show that the gradient of KL is equal to 1. i2)
33 Determine the equation of the straight line KL in the form y = mx + ¢ i2)
34 Calculate the length of KN. (2
35 It is further given that KN = LM.
3.5.1 Calculate the possible coordinates of L. (5
352 Determine the coordinates of L if it is given that KIMN is a
parallelogram. (3)
3.6 T isapoint on KL produced. TM is drawn such that TM = LM, Calculate the
area of AKTH. 4
(22]
QUESTION 4

In the diagram, the equation of the circle with centre F is (x-3) +(y-1)"=r'.
85(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 T, at H such that FH : HG =1 :2. The point J
lies in the first guadrant such that HI is a common tangent to both these circles. JK is a
tangent to the larger circle at K.
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/\8(6;5)
F
\

Pl

4.1 Write down the coordinates of F.
4.2 Calculate the length of FS.
4.3 Write down the length of HG.
4.4 Give areason why JH = JE.
4.5 Determine:
4.5.1 The distance FJ, with reasons, if it is given that JE =20
4572 The equation of the circle with centre G in terms of m and » in the
form (x—a) +(y=b)" =r"
4.53 The coordinates of G, if it is further given that the eguation of
tangent JK is x =22
June 2018

(2)

(1)
(1)

(4)

ey

(7)
[18]
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QUESTION 3
In the diagram, ABCD is a quadrilateral having vertices A(7;1), B(—2:9), C(~3;—4) and
D& ;—11). M is the midpoint of BD,

B(-2;9)
|

| «. —
p T

|

[

(2)

Calculate the gradient of AC.
(2}
(4)

(3)

3.1

32 Determine:
The equation of AC in the form y=mx +¢

3.2.1
3.2.2 Whether M lies on AC
i3 Prove that BD L AC,

(2)
(3)

Calculate:

34
&, the inclination of BD

341
(2)

The size of CBD
(5)

The length of AC
The area of ABCD
[23]

342

343
344

QUESTION 4
In the diagram, a circle having centre at the origin passes through P(4 ; - 6). PO is the
. The diameter RS of the larger circle is

diameter of a smaller circle having centre at M

a tangent to the smaller circle at O



M
S
~~———"P(4;-6)
4.1 (Calculate the coordinates of M.
472 Determine the equation of:
421 The large circle
4,22 The small circle in the form xl+y!+Cx+Dy+E:ﬂ
423 The equation of RS inthe form y=mx+c
4.3 Determine the length of chord NR, where N is the reflection of R in the y-axis.
4.4 The circle with centre at M is reflected about the x-axis to form another circle
centred at K., Calculate the length of the common chord of these two circles,
March 2018

(2)

(2)
(3)
(3)
(4)

(3)
[17]
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QUESTION 3

In the diagram, P, Q(-7;-2), R and 5(3 ;6) are vertices ol a quadrilateral. R is a point on
the x-axis. QR is produced to N such that QR =2RN. SN is drawn. PTO=7157" and
SRN = 6.

8(3;6)

N
T/71,57° rm

Q=7:-2)
Determine:
kN | The equation of SR
3z The gradient of QP to the nearest integer
33 The equation of QP in the form y =mx +¢
34 The length of QK. Leave your answer im surd form.

3.5 tan(90° — &)

3.6 The area of ARSNMN, without using a calculator

QUESTION 4

(1)
(2)
(2)
(2)
(3)

(6)
[16)

In the diagram, PKT is a common tangent to both cireles at K{a ; ). The centres of both

circles lie on the line y = ;—x. The equation of the circle centred at O is x” +y* =180

The radius of the circle is three times that of the circle centred at M.
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T

4.1 Write down the length of OK in surd form.

4.2 Show that K is the point {(—12 ; —6).

4.3 Determine:
4.3.1 The equation of the common tangent, PET, inthe form y=mx+¢
4.3.2 The coordinates of M
433 The equation of the smaller circle in the form (x—a)* +(y—b)* =¢*

4.4 For which value(s) of r will another circle, with equation x” + y* =r?, intersect the
circle centred at M at two distinct points?

4.5 Another circle, x*+y" +32x+16y+240=0, is drawn. Prove by calculation that
this circle does NOT cut the circle with centre M(-16 ; -B).

November 2017:

(1
()

(3)
(6)

(3)

(3)
[24]
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QUESTION 3

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

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

31

32

3.3

34

¥ A

E x
Ci8;-4
B(6;-5)
Calculate:
il The equation of AC in the form y=mx+¢ (4]
112 The coordinates of (3 if the equation of BG is Tx— 10y =8 (3}
Show by calculation that the coordinates of A is {2 ; 3). (2)
Prove that EF || BG, (4)
ABCD is a parallelogram with D in the first quadrant. Caleulate the coordinates of D. i4)
[17]
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QUESTION 4

In the diagram, P(~4 ; 5) and K0 ; —3) are the end points of the diameter of a circle with
centre M. 5 and R are respectively the x- and y-intercept of the tangent to the circle at P,
& iz the inclination of PK with the positive x-axis.

- X

4.1 Determine:
4.1.1 The gradient of SR {4)
4.1.2 The equation of SR in the form y=mx + ¢ {2)
4,13 The equation of the circle in the form (x —a)* + (¥ — b)Y =#° (4)
4.1.4 The size of PKR (3)
d.1.5 The equation of the tangent to the circle at K in the form y = mx + ¢ (2)
4.2 Determine the values of ¢ such that the line y = % x+1 cuts the circle at two different
points. (3)
43 Calculate the area of ASMK. Eg]
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QUESTION 3

In the diagram, ABCD is a quadrilateral having vertices A(— 4 ; 3). B3:4), C(4;-3) and
D(0 ; -5). DC produced cuts the x-axis at E, BC cuts the x-axis at H and AD cuts the
x-axis at G. F isa point on the x-axis such that BF || DE. AGO = and ADO = 6.

‘r y
B(3;4)
A=A ; 3)
a
o
F G 0] H E
C(4;-3)
a
D(0; -5)
3. Calculate the gradient of DC. 2)
3.2 Prove that AD | DC. (3)
33 Show by calculation that AABC is an isosceles. (4)
3.4 Determine the equation of BF in the form y = mx + c. 3)
3.5 Calculate the size of 6. 3)
3.6 Determine the equation of the circle, with the centre as the origin and passing through
point C, in the form x* + y? =2, (2)
[17]
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QUESTION 4

In the diagram, N is the centre of the circle. M(-3 ; —2) and P(1 ; 4) are points on the
circle. MNP is the diameter of the circle. Tangents drawn to circle N from point R, outside
the circle, meet the circle at S and M respectively.

xy
S FilL.s4)
N
5 > X
M(-3;-2)
4.1 Determine the coordinates of N. (3)
4.2 Determine the equation of the circle in the form (x—a)® +(y —b)* =r>. 4)
4.3 Determine the equation of the tangent RM in the form y = mx + c. (5)
4.4 If it is given that the line joining S to M is perpendicular to the x-axis, determine the
coordinates of S. (2)
4.5 Determine the coordinates of R, the common external point from which both
tangents to the circle are drawn. €))
4.6 Calculate the area of RSNM. 4)
[22]
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QUESTION 3

In the diagram, Q(3;0), R(10;7), S and T(0:4) are the vertices of parallelogram QRST.
From T a straight line is drawn to meet QR at M(5 ; 2). The angles of inclination of TQ
and RQ are « and f respectively.

T(0;4)

Y R(10;7)

¥ X
@ Q(:0)
3.1 Calculate the gradient of TQ. (1)
3.2 Calculate the length of RQ. Leave your answer in surd form. (2)
3.3 F(k ; —=8) is a point in the Cartesian plane such that T, Q and F are collinear.
Calculate the value of £. (4)
3.4 Calculate the coordinates of S. (4)
3.5 Calculate the size of TSR. (6)
3.6 Calculate, in the simplest form, the ratio of:
MQ .
3.6.1 RO 3)
area of ATQM
3.6.2 3)
area of parallelogram RQTS
[23]

100



QUESTION 4

In the diagram, the circle, having centre T(0 ; 5), cuts the y-axis at P and R. The line
through P and S(-3 ; 8) intersects the circle at N and the x-axis at M. NS = PS.
MT is drawn.

y E
P
N T(0 ; 5)
M 0 X
R
4.1 Give areason why TS L NP. (1)
42 Determine the equation of the line passing through N and P in the form y =mx + c. (5)
43 Determine the equations of the tangents to the circle that are parallel to the x-axis. 4)
4.4 Determine the length of MT. 4)
4.5 Another circle is drawn through the points S, T and M. Determine, with reasons,
the equation of this circle STM in the form (x—a)® +(y - by =r’. (5)

(19]

Euclidean Geometry

November 2019
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QUESTION 8

81

In the diagram, POQRS is a cyelic quadrilateral. Chord BS is producedto T. K isa
point on RS and W is a point on the circle such that QRKW is a parallelogram.
PS and QW intersectat U. PST =136° and Q, =100,

Determine, with reasons, the size of:

8.1.1

8.1.2
8.1.3

8.14

R

P
POW

(2)

(2)
(3)

(2)
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8.2

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
TD = 14 units.

Prove, with reasons, that:
821 EFD = ECD

822 DFC = DEC

(4
(3)
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QUESTION ¢

In the diagram, O is the centre of the circle. ST is a tangent to the circleat T. M and P
are points on the circle such that TM = MP. OT, OP and TP are drawn. Let 6, =X,

Prove, with reasons, that $TM = %x, 171
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QUESTION 10

10.1 In the diagram, AABC isdrawn. D isapoint on 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 line drawn parallel
to ome side of a triangle divides the other two sides proportionally, in other words
AD _AE (6)
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10.2 In the diapram, 51 and VT are tanpents to the circle at 8 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. 8V and WV are drawn. WT intersects SV at K. Let é, =x.

10.2.1

10,22

May-June 2019

Write down, with reasons, THREE other angles EACH equal to .

Prove, with reasons, that:

(@) WSTV isa cyclic quadrilateral
(b)  AWRV is isosceles

(c)  AWRV || ATSV

RV KV

@ T

(6)

(2)
(4)
(3}

(4)
[25]
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QUESTION 8

81

In the diagram, O is the centre of the circle and LOM is a diameter of the circle.
ON bisects chord LP at N. T and S are points on the circle on the other side of
LM with respect to P. Chords PM, MS, MT and ST are drawn. PM=MS and

MTS =31°

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

(@ w™Mos (2)

® L )

812  Prove that ON=LMs. @
2
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82 In AABC in the diagram K is a point on AB such that AK : EB=3 : 2.

N and M are points on AC such that EN || BM. BM intersects EC at L
AM:MC=10:23.

A N M C
Determine with reasons, the ratio oft

AN
821 2
AM @
CL
822 3
K ()
[13]
QUESTION 9
In the diagram, tangents are drawn from point M outside the circle, to touch the circle at B
and N. The straight line from B passing through the centre of the circle meets MN produced
m A NM is produced to K such that BM=ME BEK and BN are drawn.
Let K=x.
E.
91 Determine, with reasons, the size of N, in terms of x. (6]
92 Prove that BA is a tangent to the circle passing through K. B and N. (3]
[11]
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QUESTION 10

101  Inthe diagram. AABC and ADEF are drawnsuchthat A=D. B=E and C=F.

A
A
E F
* .
B C

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

DE DF (6)
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10.2 In the diagram, O is the centre of the circle and CG is a tangent to the circle at G.
The straight line from C passing through O cuts the circle at
Diameter DOE is perpendicular to CA. GE and CA intersect at F. Chords

DG, BG and AG are drawn.

A and B

1021 Prove that:

(a) DGFO 1is a cyclic quadrilateral (3)
(b) GC=CF (3)
1022  Ifitis further given that CO=11 umits and DE =14 umnits, calculate:
(a) The length of BC (3)
(b) The length of CG (3)
()  Thesizeof E. (4)
November 2018
QUESTION 8
8.1 PON 1is 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

MM are drawn. Let ha'TI =667,
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Calculate, with reasons, the size of EACH of the following angles:

8.1.1

8.1.2

8.1.3

£.1.4

8.1.5

8.2

P

M,

i

—

-l

2

N

2

In the diagram, AAGH isdrawn. F and C are points on AG and AH respectively
such that AF = 20 units, FG = 15 units and CH = 21 umts. 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.

A

(2)
(2)
(h
(2

(3)
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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)

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 R, = y.
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6.2.1 Name, giving a reason, another angle equal to:

{a) x (2)
(b ¥ (2)
9.2.2 Prove that SCDB is a cyclic quadrilateral. (3)
9.2.3  Itis further given that D, =30° and AST = 100°.
Prove that SD is not a diameter of circle BDS. (4)
[16]
QUESTION 10

In the diagram, ABCI 1s a cyelic quadrilateral such that AC L CB and DC =CB. AD is
produced to M such that AM 1 MC. Let B=x.

10.1 Prove that:

10.1.1 MC is a tangent to the circle at C (5)
10.1.2  AACB || ACMD (3)

10,2 Hence, or otherwise, prove that:

2
10.2.1 ‘[:::; = % (6)
10.2.2 %:sinlx (2)
[16]
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June 2018
QUESTION 8

8.1 In the diagram, O is the centre of the circle. Radii OH and OJ are drawn.
A tangent is drawn from K to touch the circle at . AHGJ is drawn such that

GJ|KH. O, =2x.

8.1.1 Name, giving reasons, THREE angles, each equal to x. (5)

8.1.2 Prove that H, = H,. 3)
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82 In the diagram, KLMN is a cyclic quadrilateral with KLM =87°. Diagonals LN
and MK are drawn. P is a point on the circle and MP is produced to T, a point

outside the circle. Chord LP isdrawn. LMK =y and I:I] =2y.

221 MName, giving a reason, another angle equal to . (2)
8.2.2 Calculate, giving reasons, the size of:
(a) ¥ (3)
(b) TPL 2)
[15]
QUESTION 9

9.1 Use the diagram to prove the theorem which states that a line drawn parallel to one
side of a triangle divides the other two sides proportionally, that is prove that
XK XL

KY LZ'

(5)
115



92 In ARST, F isapointon RS and H isapointon BT such that FH [ 5T.
RF=2x- 10, F§=9, RH=4 and HI =x-2.

9.2.1 Determine, giving a reason, the value of x. (5)
. . area ARFH
2. Determine the ratio; ="~
. ge fo RS area ARST 4
(14]
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QUESTION 10

In the diagram, FBOE is a diameter of a circle with centre O. Chord EC produced meets
line BA at A, outside the circle. D is the midpoint of CE. OD and FC are drawn.
AFBC is a cyclic quadrilateral.

10.1 Prove, giving reasons, that:
10.1.1  FC|OD (5)
10.1.2 DOE =BAE “)
10.1.3 AB x OF = AE x OD (M
102 Ifit is further given that AT = 3TO, prove that SCE* = 2BE.FE (5)
[21]
March 2018
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QUESTION 7

In the diagram, PORT is a cyclic quadrilaieral in a circle such that PT = TRE. PT and QR are

produced to meet in 5. TQ is drawn. S(:!P =70°

71 Calculate, with reasons, the size of:
7.1.1 1,
71.2 Q,

7.2 If it is further given that PQ | TR:

7.2.1 Calculate, with reasons, the size of T,

TR _RQ
" RS

7.2.2 Prove that

(2)

(2)

(2)

(2)
18]
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QUESTION 8

In the diagram, PR is a diameter of the circle with centre O, 8T is a tangent to the circle
at T and meets RP producedat 8. SPT=x and ".S=y.

Determine, with reasons, y in terms of x. [6]
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QUESTION 9

In the diagram, DEFG is a quadrilateral with DE =45 and GF =80. The diagonals GE and
DF meetin H. GDE =FEG and DGE =EFG.

9.1
9.2
9.3

9.4

Give a reason why ADEG ||| AEGE.

Calculate the length of GE.

Prowve that ADEH ||| AFGH.

Hence, calculate the length of GH,

(1)
(3)
(3)

(3)
[10]
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QUESTION 10

10.1 In the diagram, O is the centre of the circle with A, B and C drawn on the circle.

Prove the theorem which states that BOC = 2A. (3)

10,2 In the diagram, the circle with centre F is drawn. Points A, B, C and D lie on the
circle. Chords AC and BD intersect at E such that EC = ED. K is the midpoint

of chord BD. FK, AB, CD, AF, FE and FD are drawn. Let B=x.
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10.2.1 Determine, with reasons, the size of EACH of the following in

terms of x:

(a) F (2)

(b) C (2)
10.2.2 Prove, with reasons, that AFED is a cyclic quadrilateral. 4
1023  Prove, with reasons, that F, = x. (6)
10.2.4 If area AAEB = 6,25 x area ADEC, calculate % (5)

[24]
November 2017:

QUESTION 8

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

8.1 Calculate, with reasons, the size of:
8.1.1 A (3)
8.1.2 (o 2)
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8.2 Prove, with a reason, that CF is a tangent io the circle passing through points C, D
and E. (2)
(7]

QUESTION 9
In the diagram, AABC and AACD are drawn. F and G are points on sides AB and AC

respectively such that AF = 3x, FB = 2x, AG = 12y and GC = 8y. H, E and K are points
on side AD such that GH || CK and GE || CD.

9.1 Prove that:
8.1.1 FG || BC (2)
AH  AE
1.2 — = 3
i HE ED (%)
0.2 If it is further given that AII= 15 and ED = 12, calculate the length of EK. (3)
[10]
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QUESTION 10

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

ON produced at 8.

10.1 Give a reason why OV L MN.
10.2 Prove that:
10.2.1 MN || TS
10.2.2 TMNS is a cyclic quadrilateral

10.2.3 O58 . MN=20N.WS

(h

(2)
(4)

(3)
[12]
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QUESTION 11

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

P

Prove the theorem which states that MNQ = K. (5)

11.2 In the diagram, BC is a diameter of the circle. The tangent at point D on the
circle meets CB produced at A. CD is produced to E such that EA | AC.
B 15 drawn.
Let C-::J:.

A
11.2.1 Give a reason why:
(a) D,=90° (1)
(by ABDE is a cyclic quadrilateral (N
(© D,==x (1
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1122 Prove that:
(a) AD=AE (3)
(b) AADB ||| AACD (3)

11.2.3 It is further given that BC = 2AB = 2r.

(2) Prove that AD* =3¢’ (2)
(b) Hence, prove that AADE is equilateral. (4)
[20]
June 2017:
QUESTION 8

In the diagram, O is the centre of circle KLMN and KO and OM are joined. Chord KN is
produced to S. Kz =55° and Nz =100°.
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Determine, with reasons, the size of the following:

8.1

8.2

8.3

L

A

0,

A

M,

2

)

(2)
[7]
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QUESTION 9

In the diagram, O is the centre of circle ABCD and BOD is a diameter. F, the midpoint of
chord AC, lieson BOD. G isapointon AD such that GO L DB.

A
B
&
C
D
9.1 Give a reason why:
9.1.1 DAB = 90°
9.1.2 AGOB is a cyclic quadrilateral
9.2 Prove that:
921 AC| GO
9.2.2 G, =B,
9.3 If it is given that FB = %r, where 7 is the radius of the circle, determine, with

. DG
reasons, the ratio of ——.
DA

(M
(1)

3)

“)

3)
12]
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QUESTION 10

In the diagram, PA and PT are tangents to a circleat A and T respectively. B and S are
points on the circle such that BT produced and AS produced meetat R and BR = AR.

BS, AT and TS are drawn. t =x.

DX

A Y

10.1 Giveareason why T, =A, =x.

10.2 Prove that:

102.1  ABJST
1022 T, =A,

10.2.3 RTAP is a cyclic quadrilateral

(1

)
)

(2)
[13]
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QUESTION 11

11.1 In the diagram, AABC and ADEF are drawn with A =D, B=E and C =F.

A

E F
\ .
B

Prove the theorem which states that if two triangles, AABC and ADEF, are

DE DF
equiangular, then — = ——, 6
quiangu T (6)
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11.2 In the diagram, ABCD is a parallelogram with A and B on the circle. The
diagonals BD and AC intersect in P. PC and PD intersect the circleat S and R
respectively. T isapointon AP such that TP=PS. TR is drawn.

11.2.1 Prove that:

(a) AT=SC )
(b) APSR ||| APBA (5)
11.2.2 If it is further given that % = %, prove that:
(a) ARPT || AAPD (3)
(b) ATRD is a cyclic quadrilateral (2)
[18]
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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. S, =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

@)

()

)

(2)
(8]
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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.

9.1 Write down the value of the following ratios:

9.1.1 al 2
bl TO )

\Y
9is o (1)

VR
0.2 Prove that T, = Q,. 4)
9.3 Complete the following statement: AVWS ||| A... (1)
94 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. &)
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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

10.2.2

10.2.3

10.2.4

10:4.3

Give a reason why f’2 = Y

Prove that PQ bisects TPS.

Determine POQ in terms of ¥

Prove that PT is a tangent to the circle that passes through points P, O
and A.

Prove that OAP =90°.

(1)

(4)
)

2

(3)
[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)

112 Determine, giving reasons, the size of N] in terms of x. (3)

11.3 Prove that:

1131 AKTP ||| AKLN 3)
11.3.2 KT .KN =2KT? - 2TP? (5)
[14]
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SESSION 1

Solving Equations,
Inequalities and

Simplifying Expressions
Nov 2019

Ql.1.1

' +5x-6=0

(x+6)(x—1)=0
x=-6 or x=1
Ql.1.2

4x* +3x-5=0

—b++b* —4ac

2a
=313 —44(-D)
T 24)
34489
T
x=—155 or x=08
Q1.1.3
4x? —1<0

Cx+D2x-D <0

+ 1 -1+t
2 2
-1 1
— < X<—=
2 2

Ql.1.4

V32— =x

32-x"=x

—-2x° =-32
x? =16
x=14
x=4

Ql.2

y+x=12

Sub (1) into (2)
x(—x+12)=14—-3x
—x?+12x—14+3x=0
—x? +15x-14=0

¥ —15x+14=0
(x—14)(x-1)=0
x=14 or x=1

y==2 or y=11

6 9 12 15 18

3 3 3 3 3 3
k=14

May-June 2019
Ql.1.1

-5y —6=0 X =2 =30 et (1)

(x—6)(x+1)=0 w4+ dxy—-5=0 ...l (2)

¥=6 or x=-1 Substitute (1) in (2):

Ql.1.2 (2-3p)* +49(2-3y)-5=0
(3x—1)Nx—4)=16 4-12y+9y* +8y-12y2 —5=0
337 —13x—-12=0 3y —4y—-1=0

C1314(-13)* —4(3)(-12) 317 +4y+1=0
r= 23) BGy+1D)(y+1)=0
1’% i‘\l’llm 1 :—g or v =-1
xX= X
6 x=3 orx=5
x =512 or x=-0,78 Q1.3

Q1.1.3 ab = 2410
x(4-x)=0 be =342
—x{x— 4) =0 ac =6+/5
X (-’f -4)<0 abbe.ac =2410.64/5.3y2

(Gb(’)z =364/100

0 4 abc =360 = 6410

D<x<4
Nov 2018

Ql'lz'f Ql.1.1

STl x}—4x+3=0

5 +1 (x=3)(x=1)=0

(5x+1)(5x_1)_4 x=3orx=1

5*+1 Q1.1.2

5 -1=4

5=

x=1

Q1.2
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5x"—5x+1=0
xz—bt\r'bl—zlac
2a
_5x25-4(5)()
B 2(5)
5245

10
x=072 or x=0.28

Q1.1.3
1 —3x-10>0
(x=5)(x+2)>0

x<—2 or x=35
Ql.1.4
3Wr=x-4
9x=x"-8x+16
x'—17x+16=0
(x—16)(x—-1)=0
x=16 or x=1
NA

Q1.2

23x=2)+9x =1
6x—4+9x" =—1
Ox” +6x—3=0
3xt+2x-1=0
(Bx-1)(x+1)=0

1
x=— or x=-1
3

v=-1 or y=-5
Q1.3
[’5 _1-—1)3 33x 33

M;x? [5 0.5 JxE

June 2018
Ql.1.1

Ql.1.2

Y:—bi\g'bl —4ac

2a

s ap 1)

2(2)

—9+4/193
4
x=122 or x=-572

Ql.1.3

Q1.1.4
x2—5x+4>x+11
x2—6x-7>0

(x=7)x+1)>0
d—o- Oy

]
+ -1 - ':" +
x<-lorx=>7
Q1.2
V¥ (4-5)
Vx

X
~x®(-1)
=—x

Ql.3
x—-2y-3=0
X=2y+3. (1)
XV =9 (2)
Substitute (1) into (2)
(2y+3)y=9
2y? +3y=9

211 +3y-9=0
(2y-3)y+3)=0

Q1.4

x? + 2xp+2y°

=x" +2xy+ 7+’
=(x+y) +y?

(x+v) =0and y> =0
Therefore (x+ y)’ +3? =0
March 2018

Ql.1.1

(x—8)x+2)=0
x=—-2or x=8
Ql1.1.2
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—b+4/b? —4ac
2a
- (7)£(7) -4(2)-1)
2(2)
—7+4/57

4
x=014 or x=-3.64

X =

Q1.2
x'—25<0
(x=5)x+5)<0

+® - @ 5

-5 5

—S5<x<5
x={-4;-3:-2:-1:0:1:2:3:4}

Ql.3
x=2v-1

2y-1)=7-3"=-y
497 —4y+1-T—y" =—y

31°-3y-6=0

,1'2—_1‘—2:0
(y-2)y+D=0
yv=2 o0 y=-1
x=2(2)-1 or x=2(-1)-1
x=3 or x=-3

Q1.4

2016

—

0

-
)

Ql1.5.1
3x—5=0 and x=3

5
X=— and x=3
3

¥ —9x+14=0
(x-=7)x-2)=0

x=2 or x=7

Nov 2017:

Ql.1.1
(x+7)x+2)=0
x=-7orx=-2
Ql.1.2

_b++b* —4ac

2a

—9+,/9% —4(4)-3)

2(4)
-9+ \@
8

x=029 or x=-254

Ql.1.3

y=3x-4

X 2wyt =2

x* +2x(3x—4)-(3x—4) =2

<% +6x7 —8x—(9x> —24x+16)= -2

7x* —8x—9x? +24x—-16=-2
—2x> +16x—14=0

x=1 or
v=3(1)-4
v=-1 or
Q1.3.1
x*+8x+16>0
(x+4)x+4)>0

x*—8x+7=0
(x—=7)x-1)=0
x=7
v=3(7)-4
y=17

+ +
1

. -4
The function values remain positive
xeR x+-4

Q1l.3.2
+8x+16=p
X +8x+16—p=0
0<lo-—p<l16
~-l6<-—p=<0
O<p<l6
June 2017:
Ql.1.1
fbi\-"‘lbl —4dac
T 2a

_-lo+ J(10) —4(3)6)
2(3)
x=-255 or x=-078
Q1.1.2
\m =x+1
6x> —15=(x+1)
6x7 —15=x"+2x+1
5x7 =2x-16=0
(5x+8)fx—2)=0

xP+2x-24>0

(x+6)x—4)=0
- —_—

t I
+ -6 - 4 +
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x<-6or x=4

Q1.2
y=-5x+3

3x% —2x(-5x+3)=(-5x+3) - 105
3x? +10x% —6x =25x* —30x+9-105
—12x% +24x+96=0
¥ —2x-8=0
(x—4)fx+2)=0
x=-2 orx=4

y=13 or y=-17

Ql.3.1

p2 —48p-49=0
(p-49)p+1)=0
p=-lor p=49

Ql1.3.2

7" =-1 or 7" =49
no solution x=2

March 2017:

Ql1.1.1
(x=3)x+D=0
x=30r x=-1

Q1.1.2

¥ =512
i
x2 =512
ERCI
x=064
Q1.1.3
x(x—4)<0
-
g N
0 4
O<x<4
Q1.2.1

x?=5x+2=0

5445 —4(1)2)

T 2(1)
5+417

2
x=044 or x =456

Ql.2.2

x=

f(x)=x"—5x+2
¥ -3x+2=c
x5y +2-¢=0
b* —4ac<0
(-5) -4(1)2-¢)<0
25-8+44c<0
dc <17

c<——
4

Q1.3
x=2y+2

xt—2xp+3y° =4

2y+2) —2p(2y+2)+3y° =4
4y’ +8y+4—4y> —4y+3y° =4
3 +4y=0

y3y+4)=0

y= 0 or y=-—

Arithmetic series and sequences
Nov 2019
Q3.1

. for both sides =2 x % = % =34.67m’

May-June 2019

Q3.1.1
pr6-Cp+3)=p-2-(p+0)
-p+3=-8
p=11
Q3.1.2
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. Term 12 will be the first term smaller than —55

Q3.2
7 6
S :E[aﬂ]:;[(.\-—3)+(.\'—18)]
= 6x—63
So :§[a+f]:%[(.\-—3)+(.\-—z7)]
=9x-135

6x—63=9x-135
3x=72
x=24
n 15
sS85 = :[(H | :T[(x—3)+ (x—45)]
15
[2x—48]

T s

15
==2[2(24)-48]= 0= RHS

Nov 2018
Q2.1.1
42

Q2.1.2
2a==06
a=23
da+b=1
33)+b=1
b=-8
atb+e=2
(3)+(-8) +te=2

c=17
T,=3n"—8n+7
Q2.1.3

Top = 3(20)° —8(20) + 7

= 1047

Q2.2
T =-Tn+42
—Tn+42=-140

—Tn=-182

n=206

Q2.3
S, =£(a +1)

S\

L = - A7
S, =E|{3:s— Tn +42)

7 . 77
S, =—-—n +—1n

» 7

i i

—;_;HJ +;—;n =3n’ —8n+7
13n* -93n+14=0
(n=T7)13n-2)=0

2
n=7 or n=—
13
NA
=7
June 2018
Q2.1.1
37,50
Q2.1.2

_second difference

2 2

“

3a+b=5
+b

b
a+b+

Il
wh

|9%]

I
[

RS TS T
I
L W Lh

1+2+

T,=an” +bn+c
=n’+2n+2
Q2.1.3
n? +2n+2=1765
n* +2n-1763=0
(n+43)n—-41)=0
n=-43 or n=41
N/A

Q2.2
Sum of all multiples of 7 from 35 to 196:

a=35, d=17

S, :%[a+ f]

Sum of all the natural numbers from 35 to 196:

a=35.d=1. n=162
S :%[a+€]

n

- 1§2 [35+196]

=381[231]

=18711

Sum of numbers not divisible by 7/
Som van getalle nie deelbaar deur 7
=18 711 -2772

=15939

March 2018

Q3.1
-1:2:5

T, =—1+(n-1(3)

=301 +2+3+....+n)—4n
_ 31'.'(1'.' + 1) _an
2

3n" —5n

bl

Q3.4
L, =(T,—T,)+ (T, - L)+ (T, - T,)+.

--+(T3_T2)+(T2 _T1)+T1
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125=29+26+23+...2+7

=—(29+2)+7;
=155+T,
17, =-30
November 2017:

Q2.2.1
2k—7; k+8and 2k -1
k+8—(2k—7)=2k—1-(k+8)
—k+15=k-9

2k =24

k=12
2k —7:k+8 and 2k -1

17:20:23.......
d=3
T, =17+14(3)
=39

Q2.2.2
Sequenceis 17: 20:23: 26:29:32......

Every alternate term of the sequence will be even /

Elke tweede term van die ry sal ewe wees
20+26+ 32+.......

S, =2 [2(20)+ (296
=15[40+174]
=3210

June 2017:

Q2.2.1

T, =a+(n-1)d

T,, =100+ (18-1)(150)
=R 2650

Q2.2.2

S = g[za +(n—1)d]

30500 = %[2(100)+ (m—1)150)]
61000 = n(150n + 50)
61000 = 150> + 50n
37 +n—1220=0
(3n+61)n—20)=0

61
n= —)T or n=20
]
N/A |
x=100+(20—-1)(150)
=R 2950

SESSION 2

Geometric Sequences and

Series

Nov 2019
Q2.2.1

5 1
a=—= ; r=—=
8 2
s - a(l——r )
-7
- 210
20
8 2
.S'zl— -
oL
2
=1,2499
=125
Q2.2.2
T > >
" 8192
n—1 5
ar >
8192

3( ] T“ 5

—| = >

gl 2 8192
1‘]”‘1 1
J— >7
2) T 1024

l\n—l 1 10
5+
2, 2

Sn—1<10

n<ll
son=10

May-June 2019
Q2.2.1

36 2
Q2.2.2
/ yia—1
T, =3¢ -
; wh—1
9 3¢ L
4096 . 2
1 ~ -1
16384 2 )
[_l’]lﬁL:l;_l n—1
. 2) . 2
4=n-1
n=15
Q2.2.3
5=
1—7
36
1—[—1J'
. 2
=24
Q2.2.4

T,+T,+T,+T, +...+ T

T, +T, +Ts + Ty +...+ Ty

2 4
a+ar- +ar +..+ar

498

ar+ar’ +ar’ +...+ar*®
a+ar’ +ar* + ..+ ar®®

> 4
F'{(f +ar- -|-(!‘i"_1 +..+dar

408 }
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and §_=06

1y 1 He will pass halfway mark on the tenth day.
(EJ =5 0.03125 Q3.3
a
2m=2" Swzl_,
100
n=> 1500 <
-7
Q3.4 100
20 —r<
ST =p 1500
k= 14
20 L, r>— or 93.33%
z 62" =p 15
= 0 . March 2018
- 10
June 2018 300100 — ...
Q3.1 .
r=094 a=100 ae30 o1
I, = ar’ 1 3
J— in_
=100(0.94) L =a
-1
=88.36 km 10 (1}”
— 30 =
Q3.2 729 3
1” _
s, = (?!I 11_] |
7 — ~l-n
, \ — =5
4" _ 2187
750 = 100(0.94 1 N
094 -1 3 =3
750(— 0,06 _7=1=
( ):0_94n_1 7=1-n
100 n=2_8
094" =1- 2.1.2
: =1-3 Q2.1.
0.94" =0.55
- log0.55
~ 10g0.94
=9.66

_a
Tl
30
1
1——
3
=45
Q2.2
S, =a+(a+d)+....+(a+n-2)d)+T,
S, =T, +(1, —d)+(1, —=2d)+....... +a

Snzg(mrn)

butTn=a+(n-1)d
S, :%[ant(n —l)d]
November 2017:

Q3.1
a+ar=2

Q3.2
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1
S, =2+—
4
1
_” =24+—
| 4
a 9
1-r 4
(, ) } = J
W — | =
A+7) \1—r,
2
1-#2 -
8:
O9r° =1
1
P
3
3
a=—
2
June 2017:
Q2.1.1
320k
2
r=—
3
Q2.1.2

~
|
|~ﬁ |L~JH']

I =rxI,
5
=—x2
3

4
3
4
Thuskzj
.l
Q2.1.3
T =ar™
128 _ (2\"
=3x| =
729 7 \3)
2\ 128
3) 2187
/,)\n—l /,_}\?
3) |3
n—1=17
n=2=8
March 2017:
Q2.1

For geometric:

=—-65536
Q2.3

The series is:
I 1

——;—:—-1:2:—4:8:...

The new positive series is:

1'2:8:32:128

) N

1

a= r=4
2
= l n—1
— |(4
>z )0

Or you could write it as:

19 1
p=0 2

Q2.4

No, the series 1s not convergent

r=4 and for convergence —1 <r<

QUADRATIC PATTERNS:

Nov 2019

Q2.1.1

209 : 186

Q2.1.2
321\:/290\:/261\:/234

Ist diff -3  -29 =27

e

2nd diff’

2a=2 3a+b=-31 a+b+c=321

a=1 3D)+b=-31 1+(-34)+c=321

h=-34 c=354
T, =n" —34n+354
Q2.1.3
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n> —34n+354=74
n® —34n+280=0
(n—14)n—20)=0

n=14 or n=20

Q2.1.4

[l =0
2n—-34=0
2n=34
n=17

Term 17 will have the smallest value
May-June 2019

Q2.1.1

59

2a=-2
a=-1
3(-1)+b=14
b=17
(=1)+(17)+c=15
c=-1
T, = —n* +17n -1
Q2.1.3
T, =—(27)" +17(27)-1

=-271

November 2017:

Q2.1.1

5 —4 -19 —40

N . PN 1_/ AN 1/

. 15 2
N S
-6 -6

first differences: —-9; —15; -21
second difference =—6
Q2.1.2
T, =an’ +bn+c

second difference

a

2
3a+b=-9
3(-3)+b=-9
b=0
at+bh+ec=5
—34+0+c=>
c=38
T,=-3n"+8
Q2.1.3
—3n" +8=-25939
—3n” =-25947
n® = 8649

~

n=-93 or n=93

The 93™ term has a value of =25 939

June 2017:
Q3.1

First differences: 17; 15
Second difference: -2

2
T,=an” +bn+c

o second difference _ =2 —
2 2
3a+b=17
3(-1)+b=17
b=20
a+b+c=0
—14+20+¢=0
c=-19
T,=—n"+20n-19
Q3.2

2 F
56=—n"+20n-19
n* —20n+75=0
(n—15)n—-5)=0
n=>5or n=15
Q3.3

10 15
2L,
n=5 n=11
=L+T,+T+L+T,+1,, -1, -1, -1, -T,, - T;
:(Ts _1;5)+(T6_1;4)+"'+(T9_T13)+T10
=T,

because by symmetry 7. =7, ; T, =1, ...

T,, = —(10) +20(10)-19
=81

March 2017:

Q3.1.1

24

Q3.1.2
6 6 9 15
\0/ \3/ \6/
~_ \3’/
2a =3 3a+b=0
a== bz—g
2 2
Tnziﬂ*fgn+9
2
a+b+c=6
c=9
Q3.1.3

inz —gn+9 =3249
2 2

3n® —9n+18 = 6498

3n? —9n—-6480=0

n’ —3n-2160=0

(n+45)n—-148)=0

n=—-45
Q3.2

or

—1:2smn3x ;5;...

n=48

2sm3x+1=5-2sin3x

4sm3x =4
sin3x =1
3x=9
x=3

0
0

o

o
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FINANCIAL MATHEMATICS

Nov 2019

Q6.1
Kuda: A=P(+in)x1.04

=5000(1+0.083x4)x1.04
= R6926.40

Thabo: A=P(1+i)"
g 124
=35 000(1+w
12
=R6905.71

Kuda will have a better investment

Q6.2.1
_fl-(1+)7]

i

—h
6 000, 1—[1+E)
12

P

525000 =
0.1

1n=157.40
n = 158 payments

Q6.2.2
_ A+ 1)
i

~ 108
6000 (1+E] -1
12

01
12
=R1044322.28

108
5066.36 (1+E -1
12

0.1
12
F=R881818.77.....

Amount available for withdrawal
=R1044 32228 —R 881 818.77

=R162 503.51

May-June 2019
Q6.1.1

F

F—

F=

A=P(1—i)
79866.96 =180000(1—0.15)"
79866.96
180000
(79866.96 |
og —
| 180000 J
log(1-0.15)

n = 4.999... years
n = 5years

(1-015)" =

Q6.1.2

A=P1+i)
. .20
=49 000{ 1+ ]
. 4
= R80292.21
The money will be enough to buy the car.
Q6.2.1
xfl—(1+i)™
po-e]
I

01025
7353_15[1— 1+ >

=234

|

P=
01025

12
P=R793 749.25
Q6.2.2
A=P(1+i)

P 3

01025
=?93?49.25{ 14— ]
12 )

-

=R814 263.3052

New instalment/Niunve paaiement:

p_i- ['1.+ i)
i
[ 0.1025 ‘_231}
X 1—[ + ]
. 12
4263.3052 =
814263.30 01025
12
¥=RS8 089,20
November 2018

Q7.1.1

p oAD" 1]

1

\llﬁ
15 {moﬂl—&fg} —1}

0,088

4
F =R283972.28

F:

Q7.1.2
:
A=R283972.28-100 000(1 .08 ]
=R 174 877.60
Q7.2.1
po - (1._ i)
1
= —12x20
{1_[1 , 0105 ] ]
12
1500 000 = -
0.103
12
x=R14 97570
Q7.2.2

p_x 1- [1-— r')_”

i

128
s

14 9?5.?0[1—(1+0'10' ] j]
12

P= 0.105

12

P=R969927.74

June 2018
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A=P(1-i)
0.5P = P(1-015)"
(1-0.15)" =05
(0.85)" = 0.5

=4.27 years
Q6.2

Fe x(l+if(1+i)" —1]

i

p W/ \ 384
150(}’[1+0.092 ] [1+0.092 ] 1
. 12 )\ 12 )

0,092
12

=R3505289.91
Q6.3

a = amount invested at 8,4% p.a. compounded quarterly
bedrag belé teen 84% p.a. bwartaalliks saamgestel

b = amount invested at 9,6% p.a. compounded monthly
bedrag belé teen 9.6% p.a. maandeliks saamgestel

a+b= 150000
a=150000-b

18 )
’ :b[] 0,096
\ 12

{150000—b1 0084

‘ NITI Ay
1\0000[1+0084\ _DU[H—O'?Z%] +{1+—0'284’

b=R69 39095
a=RR0 609,05

March 2018
Q7.1

F:.\‘(l-l—f.')” -1
1

60
2500, (1+%J -1
12

N 0.06

12

— R174 425,08
Q7.2.1

After eleven months, Genevieve will owe/

Na elf maande skuld Genevieve

A=g%2 000[1+ 01“}

“

=R 94006.79
Q7.2.2

i
3 200[1—(1+0]—1

94006.79 =

31

0.15
12

94 006,79 0.15 015"
— % 1—(1 }

3200 12 12

O‘IJJ —1-0.3672147...
12

nlog(lJrO];s] =1og0.6327852...

—n=-36,8382...
n=236,84
She pays 36 instalments of R3200 each

November 2017:
Q6.1

A=P(l+i)

36
12 146,72 =10 000(1 +%]

36
(1+1) — 1.214672
12

1+§:361714672

—1.005416
L —0.005416
12

r=0,06500

r=06.5%
Q6.2.1

p_ x|1—(1+f)’”|

Q6.2.2
Amount pd for the year:
(5 536,95x12) = R66 443,40

- P 12
553693 [1+ AT I
011 J” .12
+ —

12 0.1
12
=19229617
Interest = (5 536,95x12)—(235 000-192 296,17)
=66 443,40 — 42 703.83
=23 739,57
June 2017:
Q7.1
A=P(1-i)
331527 = 500000(1— 3)3
3315
500000
,|331527
_j=13]
\ 500000
i=0,12800
=12.8%
Q7.2
p_X 1 —(l.+1)
1
1900{1 (1+0—224] }
46 000 = 03d
12
o1 (10028)
12
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[’ 0,24]‘” 49
l+— | ==

12 ] 95

| 49
n=—- 02 a4
t_ll 1_0.;4| ()5

12 )

=33.,43276544... months

It will take him 34 months to pay back the loan.

Q7.3
F:ﬂufr—u
1
< 4x6.5
3500{(1+w] 1}
4
B 0,075
4
=R 115 902,69
A=P(l+i)

0,075 \***
=115 902,69(1 — ]
=R 150 328.12

March 2017:
Q6.1.1
A =150000(1-0.2)*
=R96 000
Q6.1.2
150 000(1-0.2)" = 49152
. 1024
(08) =
3125
nlog(0.8) = log 1024
' 3125
n=>3

The machine will need to be replaced
at the beginning of 2020

Q6.1.3
R280 000 —R49 152

~R230 848
20
0,083) _1}
4

,\'|:(l+
230 848 = 0,083

4
x=R9383,26
Q6.2

L= (1+7)7"]

1

. -, —180
9 000 1—(1+EJ
12

- 0.11
12
=R791 837.43
Lerato qualifies for a loan of
R 791 000 under the given conditions

SESSION 3

Functions
Nov 2019
Q4.1

p=-1

Q4.2

P =

4
=3

)

V= x?+bx—3

0=01) +(1)p-3
b=2

Q4.3
dy
=
2x+2=0

x=-1
v=(-1)"+2(-1)-3=—4
C(-1:—-4)

Q4.4

Q4.5

m = tan45° =1
y=mx+c
—4=1)(-D+c

c=-3

0

y=x-3

Q4.6

No. the line passes through C and D
OR

No. a tangent through turning point C will have a
gradient of 0

Q4.7

Sn—x)= fl-(x=m)|
[ is reflected in the y-axis and translated 1 unit to
the left and 4 units upwards.

Therefore: m=-1

qg=4
OR

Substitute x =0 and ¢ =4 for one x- intercept
hx)=(n—x)Y +2(m—x)—3+q
n0)=(m—0) +2(m—-0)-3+4
O=m’+2m+1

0=(m+1)

m=-1

g=4
Q5.1

f(x)=k"
16=Fk*

k=2
Q5.2

(16 : 4)

(1:0)
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0<x<—
Q5.5
2*r 2™ =E
4
y L1
2* 4
- 5
2 —1:1—><2’
4

42% —4=15%x2"

42 152" —4=0
(425 +1)(2" =4)=0
42 +1=0o0r2"-4=0
2" =—= or 28 =27
N/A x=2

May-June 2019
Q4.1

Yes. The vertical line test cuts g * once

x+2
1+3(x+2)=0

3x=-"7

Q5.2.1

—2x+4=0
2x=4

x=2

SS(2:0)

Q5.2.2

Equation of £

y= r.f{x +1) +18

0=a(2+1) +18

9a=-18
a=-2
y=-2(x+1) +18
Q5.2.3

—2x —4x+16=—2x+4
-2x1-2x+12=0
Y 4x-6=0
(x+3)x-2)=0
x=—3or x=2
y=-2(-3)+4=10
T(-3:10)
Q5.2.4
x<—-3orx>2
Q5.2.5a
x<-1

Q5.2.5b

November 2018

Q4.1
Yes, it is a one-to-one mapping
Q4.2
R(-12;-6)
Q4.3
f(x)=ax’® substitute (—6;—12)
—12=a(-6)"
-1

Only y=——3x and x <0
Q5.1
Domain: xeR: x#1
Q5.2
x=1
y=0
Q5.3



Q5.4

x=0 ; x=#1
Q6.1
V=MmMr+c
S=m(4)+1
m=1
g(x)=x+1
Q6.2

X’ —2x-3=0
(x+D(x=3)=0
x=-lorx=3
A(-1:0) B(3:0)
Q6.3

—1+3
r= ¥
x=1
flx)=x"-2x-3
y=0)7-20)-3
y=—4
y=-4
Q6.4.1
MN: y=(x"-2x-3)—(x+1)
=x"—3x—-4
6=x —3x—4

0=x*-3x-10
O=(x-5)(x+2)

x=5 or x=-2

OT=20r0T =3

NA

Q6.4.2
v =x+1 substitute x = -2

=(-2)+1
=-1

N(=2:-1)

Q6.5
fi(x)=2x-2
2x-2=

3
=2
2
3)_-15
3)-7
15 3)
V +T = 1{.1'—EJ
y=1—££
4

Q6.6

Fe=2t
4

June 2018

Q4.1
O<x=l

Q4.2

x-intercept of f:

0= +4
x+1
2
=4
x+1
2=—4x-4
dx = -6
3
X=—-—
2
Q5.3
2
V= +4
x+1
1 2
—= +4
3 k+1
2 14
=——4
F+1 3
2 2
F+1 3
2k+2=6
k+1=3
_:2
Q5.4
C(2:4)
Q5.5
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_1'=(?(.Y+p}2 +q

:aﬁ—2f+4
Substitute (0 : 0):
0=al0-2) +4

O0=4da+4

a=-1

y=—(x-2) +4

Q5.6

X = 2 ofr —l<x<0 or x>4
2

Q5.7

2 . . ) . .
= —35: f shifted I unit to the right and 9 units down.
x

f is 1 eenheid na regs en 9 eenhede afgeskuif.
—(x— 3)2 —5: g shifted 1 unit to the right and 9 units down.
g is 1 eenheid na regs en 9 eenhede afgeskuif.

Therefore the shift of both graphs took place relative to each
other/Dus het die skuif van die grafieke relatief tot mekaar
plaasgevind.

They only intersect in the third quadrant.

Hulle sny mekaar slegs in die derde lovadrant.

Therefore there is only one point of intersection.

Daar is dus slegs een snypunt.

March 2018
Q4.1
E(4:-9)
Q4.2

) =(x—4) -9
(x—4)-9=0

(x—4) =9
x—4 =43

Q4.3
Cc(0:7)
M(8:7)
Q4.4
C(0:7)
D(4:0)
7-0
m—=——-
0—4
7
m=—-——

y—0=—%@—4)

r:—1x+?
' 4
Q4.5
gly=—x+7
glix=—cy+7
4x =-Ty+28
Ty =—4x+28
y=——x+4

a® =
T(O:1)
Q5.2
g(x)=a"
9=q’
a=>3
Q5.3
1)
y=|—| or y=
3
Q5.4
=0 ,ﬂlousx ’_.ﬂl
3 <3 <3
lex<3
Q6.1
q —
Q6.2

Subs (0:0) 0= +1
0+p
q_
p
a=-p
Subs P:
a
24l=—n——+1
J_ \/5+2+p
N
\/E+2+p

2+2\/E+\/5p=a
2+2J:=n—p\/5=a+a\/2_
2(L+J§)=a(L+J5)

a=2;.p=-2

Q6.3
o
\
.~ y=1 g - A-Y
) =1
|
|
i
November 2017:
Q4.1

flx)=—ax’ +bx+6
f(x)=2ax+b
—2ax+b =3

atx=-1
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2a+b=3 1 L, Q5.4 Q4.4
1) 7 x =log; 0_>
4 2 =-2+4+6 y= 3 Average gradient = 5 g
7 = o N
—a-b+6=— Q5.5 3
2 TP(2:8) 3 3! 4
—2a-2b+12=7 Q4.4 and Q4.6 x<l o
_ g Ty V=—X + 7
2a+2b=5 [2] (2:8) Q5.6 -
21-11 . Equation of the axis of symmetry: y=-x+1
0:6)
h=2 7 x-intercept of the axis of symmetry is atx = 1
f has an x-intercept at B(1 ; 0) which is the same as the Q5.1
2a+2 =3 (-1 x-intercept of the axis of symmetry
1 270 Point of intersection: B (1 ; 0)
0:f-
a= B ( June 2017:
Q4.2 Q4.1 .
1 n ;& (4.. .3)
f(x):—gx +2x+6 ass Qa.2
x — mtercepts : 0< <4 )= % L3
I, Q4.7 4
——x"+2x+6=0 .
2 x=-20r —1=x=6 _3
a? +4x+12=0 2
x'—4x-12=0 Q>-1 B(O:i}
veR:y = -1 2
(x—6)x+2)=0 : ;
' 4.
(-2:0) (6:0) Q5.2 Q
D(2:-1) 0= % .3 Q5.2
Q4.3 = +2
, ' 2 x—4 y=—20—
f'(x)=0 glx)=——5-1 6
—x+2=0 Q5.3 x—4 Q5'31
x=2 f(x):log3 X. —3(x-4)=6 —zozﬁk*:—m
log,7 =1 ~3x+12=6 Q5.4
3
. x=2
r=3 C(2:0)
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Reflecting in the x-axis: y=-2x+14

y=-2Ax+7)+14

Shifting 7 units to the left: =-2¥-14+14
=-Ix
Q6.1
fiy=v
flix=pb
v =log, x

Q6.2
y=x
Q6.3

P(O; 1)
Q6.4

T(1.0)

y=mx—+c

y=-x+1
Q6.5

At point R, PT and OR intersect:
—x+l=x

2x=1
1
x=—
2
1
’ 2

Substitute [é into the equation of f:

b2 | =
N

y=
i— 2
2

March 2017:

Q4.1
U(1:0)
Q4.2
x=1

Q4.6
\-’(\/5+ 12 + 1)
V(2.41:2.41)
Q4.7

T'(3:2)
Q5.1.1

C(0:-3)

Q5.1.2
flx)=x"-2x-3
(x=3)x+1)=0
x=-1 or x=3
AB=3-(-1)
AB=4units

Q5.1.3
2

X =— {

D(1:—4)
Q5.1.4
AV gradient =
=443
1-0
=1

Q5.1.5
OC=0B=3
OCB= 45°
Q5.1.6
—4<k<-3
Q5.1.7

7)) >0
(2x=2).2>0
2x-2>0

x>1

Q5.2

3:4)

[§ 1.0 (5:0)

(0:-5)

f)=alx—1)x-5)
4=a(3-1)3-5)

4=—-4a

a=-1

f(x)==x*+6x-5
DIFFERENTIAL CALCULUS

Nov 2019
Q7.1
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f(x)=4-Tx

7 /(x) = lim J

h—0

(x+h)—f(x)
}

1

4—T(x+1)—(4-7x)

=lim
h—0
. h(=7
_ Lim 1(=7)
h—0 'I‘Ir
=7
7.2
1.8
y=4x" +4/x
3
=4x® + x2
5 1
DB 3907302
dx 2
Q7.3.1
y=ax +a
I
— =2ax+0
dx
dy
— =2ax
dx
Q7.3.2
y=ax +a
dy
— =x"+1
da
Q7.4

h

. . 12
Substitute (2: b)in y=x+—
X
12
b=2+—
2
b=8
_dv
”'}rmgmt - E
dv | 12
dx X’
12
Mg gent = 1 > =-2
1
H"PEIP = :

Equation of perpendicular line:

v—y, =mlx—x,)
1
y—8 :E(x— 2)

1':lx+7
T2

Q8.1

36¢cm

Q8.2
SI1=6
only once
Q8.3

h(t) =27 +151" — 241 + 36
h(5) =—6t" +30r—24

—61" +30r—24=0
t*=5t+4=0
(r—Hir-D=0

t=4 or t=1

Only 7 =4 because maximum value required

h==2(4)° +15(4)" —24(4)+36 =52 cm

Q9.1

[l =9x?
3x° =9x°
3% —9x7 =

0
3x%(x—3)=0

x=0 or x=3
Q9.2.1

For f and f’
Q9.2.2

The point (0:0) is :

A point of inflection of f
A turning point of £’
Q9.3

7 (x)=18x

Distance= f "(1)— ' (1)
=18(1) —9(1)*
=9

Q9.4

3 2
3x 9% <0
2
3x°(x=3)<0

but3x2 >0

3/

SLx—3<0

.x=0

(V5]

Sox <

May-June 2019
Q7.1

flx)=x"+2

N

fx+h)y=(x+h) +2
=x 42xh+ht+2
Fe+h) - flx)=x +2vh+ 12 +2-(x* +2)

=2xh+h’

. 2xh+ 0’
=1lim

h—0 f}
=lim

h—0 h
=lim(2x + h)

=0 /

=2x

Lon 1 flx+h)- 7(x)
Ak

h2x+h)
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dv 4 2

o=y 54y

dx

Q7.3

Point of contact: (1:5)
m=2

v=y, =m(x—x,)
y=5=2(x-1)

y=2x+3

Q8.1

h(x)=-2(x+ %)(:r —D(x+3)

hx)=—2x+ 3){.\'2 +2x— 3)

Bx)==2x> —7x* +9

Q8.2
h'(x)=—6x" —14x
—6x* —14x=0
—2x(3x+7)=0
x=0 or .r:—i
Q8.3
7
x<——or x>0
3
Q8.4
v=4x+7
—6x" —14x=4

0=6x>+14x+4
0=3x+7x+2
0=0CBxr+1)x+2)

1
x———or x=-2
3

Q9.1
Volume of Sphere
oTa Y
:i‘:z'(S)a or = _OTSE
) 3
Q9.2

* +x* =8 (Pythagoras)
r=64—x’
Q9.3

1 _»
K‘one =—mh

= %3(64 —x? k8 +x)

=Zls12+64x -8+ - )

dv_64r 16x 37 »

& 3 3 3
0=64—16x—3x2
0=(8—3x)x+8)

8
X=— x=—8

3

1 (512 32"

L3232
I{“one — 3 b 9 J\_ 3
Vsp hove 20487

= i =03
27
November 2018

Q8.1

fl(x)=£iﬂftx+h};:_f(x)

x4+ 2xh+ht—5-x?+5
=lim

h—0 h
h(2x + h)

=lim
h—0

=£1_1;11} (2x+h)

=2x
Q8.2.1
Yy _ 0x? +12x +1
dx
Q8.2.2
y(x—1=2x(x-1)
2x(x—1
y=2ED e
x—1
v=2x
dv |
dx
Q9.1.1
g(x) = (x+5)(x—x)°
20=5(x))°
xlz =4
xl = 2

g(x)=(x+5)x-2)"
g(x)=(x+5)(x" —4x+4)
g(x)=x"+x" —16x+20
Q9.1.2

g(x)=x" +x" —16x+20
g'(x)=3x"+2x-16

3T+ 2x-16=0
(B3x+8)(x-2)=0

Xr=— or x=2
3

-8 1372
R[—S;l ] or R(-2.67:50.81)

3 27
P(2:0)
Q9.1.3
g'(x)=6x+2
g'0=2

Joooncave up

Q9.2

27

Q10.1
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AH _
HG
Q10.2

3
2

Area of a parallelogram = base x | height

3 2
Area =—(5—-1).—t
S( )5

Area =£(5 —r)r

25
6 , 6
A(r]——ir r
12 6
A(t)=—=1t+-=
(] 25 i 5
12 6
-—t+—=0
25 5
12t-30=0
30 5
t=— or—
12 2
June 2018
Q7.1
) x+h)— 1
h—=0 PE?
I YOV A e S e
tim 2 3(x+h) —(2-3x7)
h—0 h
-")_"\‘2_ . _ﬂz_f)_"\_z
i 23 6xh—3h (h 3.\)
h—0 h
. —6xh=31"
=lim————
h—=0 h
_lim h(—=6x—3h)
h—0 'I'Ir

=lim(— 6x —3h)

h—0

—6x

Q7.2.1
D, |(4x+5)]

=D_(16x? + 40x + 25)

=32x+40
Q7.2.2

x: -8
_1'2%/;+7,,
.

1
m -2
y=x*+1-8x""

d 1 =
'—1:—.? 4 416x7~°
dx ¢

Q8.1
C(0:12)
Q8.2
¥ +13x+12=0

¥ —13x-12=0

(x+1)* —x-12)=0
(x+1)x—4)x+3)=0
A(-3:0)

B(4:0)

Q8.3

Q9.1.1
AC=r1-30
Q9.1.2

30% = (¢-30)" + p°
p> =900 (z-30)

[Pythagoras]
p* =900~ (2 - 607 +900)

p> =900—1" +60f —900

pl =60 —¢

Q9.2

, 1
Vit)=—rrt

Q9.3
V(t)=20xt —%mg
V(f)=401t—nt’
407t—7t" =0
(407 —t7)=0
t=0 OR t=40cm
N/A

Q9.4
Volume of cone/keél

, 1
=20(7{40)" — = 7(40)’
o]

=10 666.677 or 3351033211

Volume of sphere/steer
4,

=7
3

7(30)°

ERIES

=36000r or 113097.3355

10666.67x
360007

=0.296296

= 29.63%

March 2018

Q8.1
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' . f(\ + 'g?) — f(Y) Q9.1 Maximum of f(x)+¢ will also be at x _1
h—>0 ] f)=(x+2)x—-1)x—4)
o h 2 )=t
[ G+ ny —ax = (" +x=2)(x—4) )79
= ) X . 2 8
=0 h =X +x —2x—4x" —4x+8 ?9(4) 6 Ste=y
- x)=06x—
i Ax*8xh + 4h* — 4x° =x"—3x" —6x+8 b q :g
0| h b=-3: c=—6: d=8 2
[ 8xh + 41?2 Q9.2 ) _ ‘ 8 ’ .
= ;.4% T f(‘) :.T3 32 —6x+8 For f(x)+q'ro have a maximum of Ethe value of ¢
:}}(8T+4h) f(\) =0 (1:0) has to be %
= h } 3x —6x-6=0 (0:-6) November 2017:
g ¥ -2x-2=0 Q7.1
Qs.2.1 b= Vb? —4ac Fm)= %‘“&ﬂx B h]) — /)
v = - ?
n ¥ —2x-3 | ffj Q9.5 i 26 (4 ) =28 = x)
| 21+4(2) —4(1)-2) f concave upwards 70 h
. (x - BX_\- N 1) = 2(]) f (x)>0 2?332 x* +4xh+ 2/'1‘]7—3( —h=2x" +x
- ¥ x+1 B 2+4/12 6x—-6>0 :hm4xh+2hz—h
= x—3 2 x>1 h=0 h
D (x-3) -  h(4x+2h-1)
_1 x=-0.73 Q10 :%11111]7
— . —0 7
Q8.2.2 Q9.3 . Flx)=-3¢ +x =lim (4x +2/1-1)
_ 1 f(x)=x"—3x"—6x+8 _0x? 4120 Ayl
flx)=Vx =x2 f=1)=(=1) =3(<1) —=6(~1)+8 Ll .1 ar2a
) 1 Y_i _10 : 3 D |(x+1)3x—7)]
! 2 1 (_1):3(_1)‘ _6 —1)—6 Maximum of f will be arng :Dx(3x2 _4.1-_?)
y 1 2 _ 2 1 (1Y (1 =06x—4
f(x)= Rl > Y (5):_’(_5} +(§] Q7.2.2
y—10=3(x+1 )
y=3x+13 )
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x 2
3 ;
- 1
}-‘21‘2—5T1+—ﬂ'
2
dv 3 3 .-
d—}:§x2+5x2
X
Q8.1

"(x)=6x-12=0
x=2
7"(0)=6(0)-12
=-12
7"(3)=6(3)-12
=6
L)< | x>0

Point of inflection at x =2
Q8.2

(1:4)

0:0) 3:0)

Q8.3
f concave up for x > 2
yv=—f (ﬂ will be concave down for x > 2

Q8.4.1

(3:7)
Q8.4.2
F1(2)=3(2)" -12(2)+9
=-3
£1
Q9:
y=x>+2
P(x (x° +2)
B(0:3)
PB’ = (x—0) + (x> +2-3f
=x"+x"—2x"+1
=x'—x"+1

PB will be a minimum if PB?is a minimum
L(PB_ ) =457 —2x
X

45 —2x=0
22" ~1)=0

x=0 or x"=—
2

7 087

June 2017:
Q8.1

PB =

Fx ) = limw
3-2(x+h) —(3-227)

=lim-
h—0 h

o 3=2x —dAxh-2h" =3+2x°
=lim
h—=0 h
o —Axh=2h*
=lim——7"—
h—=0 h
. h(—4x-2h)
=lim———
h—=0 h
= lim{ —4x—2h)

=0

=—4x

_ 12x2 +2x+1

r= Ox
1 1
=2x+—+—
3 6x
1 1
=2x+—+—x"
3 6
dy_ 1
dx 6
|
2
6x’
Q8.3

y=x+bx" +cx—4
v/'=3x" +2bx +c
v =6x+2b
At point of inflection:
vy =6x+2b=0
Substitute x = 2:

6(2)+26=0
2b=-12
bh=-6

y=x—6x"+cx—4
Substitute (2: 4):
4=2"-6(2) +c(2)-4

2¢=24
c=12
y =x’ —6x"+12x—4
Q9.1
0:1)
Q9.2
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32 .
f(x):x —x —x+1 60=2b+2r+%(2m*) f'(x)zlimf(erh)_f(x) 3 q
= -2 — . : h—0 h — = 8
fx)=x(x '1) (x-1) b= 60— 2 — a1 s s a
f(x):(x—l)(x2 —1) 1 s e M _(“‘ _)) ]
= (- 1)or— 1)+ 1) b=30=r=m o . 64a” =—
S =(x =D =1x+ - Y 2xh+ h? a
f(‘x) = 0 Qlo.z 1 - JTJE% h (}'3 _ l
(x=1)x=1)x+1)=0 A(r)=length x breadth + E(area of circle) . h(2x + h) 8
x-intercepts:  (—1: 0); (1: 0) (2‘“{;0_ i'—l'ﬁ‘]-ﬁ—l(ﬂ'z) =0 h _ l
Q9.3 : |+ = lim(2x + ) 73
o -3 _ 2 e —»
fx)=x"—x"—x+1 C60r— 2y — 2 L2 2y Qs.1
fl(x)=3x" —2x-1 ? Q7.2 f(x)=0
o =607 —2r7 —%m'z ' 2x N
f ("):0 1' g(x)=5x" ——; 6x~ —10x+4=0
3xaD(x—1) = P P B X -
( a+ll)(x 1)=0 607 [2+2;r} o g 32 5y +2=0
x=—— or x=1 For a maximumn, ) o ’ IV _1)\=
N A'(r)=0 g/ (x)=10x +4x7 (3 i 2fx-1)=0
=22 -0 . y - =
’ 27 ’ 602[2+;2’]r—0 :10‘;\‘+i3 X 301‘_“(:1
32 . : X A3 \2 .
(3‘27} (t:0) 60 —(4+7)r =0 Q7.3 v=2 E} —5[2 +4[3}
9.4 _ 60 N 2 . 3 y 3 J . 3 y
Q = h(x)=ax . x>0 78
(12 =840 m ht: x= ay2 y =0 :7_7
(0:1) March 2017: . \/T ory=1
Q7.1 y == 5 5
(IY ’ (1:0) a Tumning points are (: X 2—3} and (1:1)
_ 8 ?
h(8) == Q8.2
Q9.5 a
f(x)<0 h'(x)=2ax
| .
——<x<l f?'(4):2a(4)
3
Q10.1 =8a
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2x° —5x7 +4x =0
(23 —5x+4)=0

x=0 or x

4
5447
4

No real roots / Geen reéle wortels

Q8.3
f(x) =2x" —5x" +4x
x(2x* —5x+4)=0

dky

(2.28
37

(1.1

Q8.4
f(x)=2x" =5x% +4x

fl(x)=6x"—10x+4
f(x)=12x-10

(x>0
12x 10> 0

X >

S | tn

Q9

Length of one side of the square

— ;\‘
4
Length of the rectangle
A+x+>=6
4
6 Sx
- 4
2
_ 24-5x
8

{252
4 4 8
x? 24x—35x°
+7
16 32
_ 24x—-3x7

32

dA
dx
dA 24— 6x

dx 32

6x =24

x=4
PROBABILITY:

Nov 2019
Q10.1

0

P(same day) :% 01‘% or 0.25 or 25%

Q10.2

-

P(2 consecutive days) = = x2_3
T AT

Q11.1.1
P(A)x P(B)
=0.40x0.25 = 0.1

independent events

Ql1.1.2

P(A or not B) = P(A) + P(not B)— P(A and not B)
=04+075-03
=0.85

OR
P(A ornot B)=1 - P(only B)
=1-0.15

=0.85

OR

From Venn diagram:
0.3+0.1+045=0.85

Ql1.2
(551 %85)+(53x1x6)1H(5x1=x6)+(5%1x5)=110

110 =< 5 =550 500

Not possible, because not enough space

OR

(5%2%5)+(5+2%6)=110

110 = 5=550> 500

Not possible because not enough space

OR
Sx4x6=120
5x2=10
~.120-10=110

110 < 5=550> 500

Not possible because not enough space

May-June 2019
Q10.1

P(One Red and One Blue)
= P(Red, Blue) + P(Blue, Red)

-(FHEE)E)
=

Q10.2.1

a=0.48 x 250
a=120

Q10.2.2
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b=150
P(S) = P(F)
"OO 150
’)ﬂo ’)ﬂo
=0,48
=P(S and F)
These events are independent /
Hierdie gebeurtenisse is onafhanklik
Ql1.1
10 %9
=90
Qi1.2.1
10!
=3 628 800
Q11.2.2
212 20 % 21 21 2 21 x4
=768

November 2018
Qill.1.1

7° =16 807
Ql11.1.2
TxOx5x4x%3

71
=—=2520
2!

Ql1.2
2xTx1=14
Q12.1
P(A or B) =P(A) + P(B)
0.74=045+y
y=0.29
Q12.2

£

4x

21

Let the number of mystery gift bags =x

The total number of bags = 4x

EANEC A
4x 4x -1 118
1 x-1 _ 7

4 4x-1 118

x-1 28

4x—1 118
118x—-118=112x-28
x =15

June 2018
Q10.1

10!
=3 628 800
Q10.2

4 % 7!
=120 960

Q10.3
6!

10!
1
5040
Ql1.1

P(tennis )< P(<35years) = P(tennis and < 35 years)

21 80 a
140 140 140
a=12

Ql1.2
P(gym or 35 years)

= P(gym)+ P(< 35 vears)— P(gym and <35years)
70 80 40

140 140 140
_110
T 140
=£ or 0.79
14
March 2018
Ql1.1.1

Let the event Veli arrive late for school be V.
Let the event Bongi arrive late for school be B. /
Laat V die gebeurtenis wees dat Veli Laat B die gebeurtenis
wees dat Bongi laatkom

P(VorB)=1-0.7

=03

Ql1.1.2
P(V or B) = P(V) +P(B) — P(V and B)

0.3=025+P(B) — 0.15

P(B)=0.2
Q11.1.3
P(V) xP(B)=0.25x 0.2

=0.05
P(V)x P(B) = P(Vand B)
V and B are NOT independent/
Ven B is NIE onafhanklik nie.
Ql1.2.1
6! =720
Ql1.2.2

Number of arrangements

Ix3x 2

Il
)

2

Il
~]

Ql1.2.3
P(hearts next to each other)
_3Ix4!
6!
144
720

1
= E or 0.2 or 20%

November 2017:
Q10.1

n(S) =100

Q10.2
(49 —x)+ x+8+4+5+2+(60—x)+14=100
—x+142=100
x=42
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Q10.3
P (use only one application) = Tx2+18
100
= 27 or 27%
100
Ql1.1
5x5x10x9
=2250
Qil1.2
No of digits | Letters Digits Total
used

1 5%5 10 250
2 5x5 10x9 2250
3 5x5 10x9x8 18 000
4 5x5 10x9x8x7 126 000
5 5x5 [10x9x8x7x6 | 756000

Codes of two letters and five digits will ensure unique
numbers for 700 000 clients.

June 2017:
Q11.1
8!
8xTx6x5x4 or E
=6720
Q11.2
P(A and B)=P(A)xP(B)
=0.4x035
=014
P(A or B)=P(A)+P(B)-P(A and B)
=0.4+0,35-014
=0,61
Q11.3

pass

0,35
School A
0.65 fail
0,2
pass
0.3 School B
fail
0.5
0.9 pass
School C
0,1
fail
Q11.3.1
100% — 20% . 1-0,2
or/of
=80% =028
Q11.3.2
0.3x0,35=0.105
=10,5%
Q11.3.3

(0,2x0,35)+(0.3%0,65)+(0,5%0.9)
= 0,715

=71,5%
March 2017:
Q10.1.1
P(S and T)=P(S)x P(T)
1 (1
6 1)
2
=3
Q10.1.2

P(S or T)=P(S)+ P(T)—P(S and T)
1 2) 1
(G-
3
"3
Q10.2.1
5!
=120
Q10.2.2
i-;'
=3125
Q10.3
n(E)=5"%2!x 2!
n(S)= 7
P(E): Stx 2! x 2!
7!
_2
21
Q11
0ss WV P(F and W)= 0,595
AN P(FandL)- 0,105
055~ W  P(uotF and W) =0,165
not F
0451 P(notF and L) = 0135

P(Wm) =P(F and W) + P(not F and W)
=0,7x0,85+0,3x045
=0,595+0,165
=0,76
=76%

1
25

Trigonometry

Nov 2019

Q5.1

sin x

+ sin(180° + x)cos(90° —x)
cos x.tanx

= (—sinx)sinx

Q5.2
sin? 35°—cos® 35°
4sm10°cos10°
—(cos2 35°—sin? 35“)
2(25m10°cos10°)

—cos 70°
251 20°
_ —cos 70° OR = —sinIJO' :_l
2cos 707 251 20° 2



Q5.3

2sin? 77° = 2[sin(90° - 13%))°
= 2c05213°
=2cos 13°—1+1
=cos26°+1
=m+1

Q5.4.1
sinf{x+25%cos15°—cos(x + 25%sin15° = tan165°
sin(x+25°—15%) = =0,2679... OR = 2++3
sin(x+10°) = =0,2679..OR = 2++/3

x+ 10 = 195,54 + k.360°
x = 185.54° + k360% keZ or

or x+ 10° = 344.46° + k.360°
x=33446°+k360%:keZ
Q5.4.2
f(x)=sm(x+10°)

For minimum value of sinx : x=270°
For minimum value of sin(x+10°):  x=260°
Q6.1

Range of f ¥ El_—2 :0]

Q6.2

xe (90° ; 270%)

Q6.3

PQ=cos2x—(sinx—1)
=1—=2sin> y—sinx+1

. 2 "
= —2sm  x—smx+2

, b
smxy = —¥
_—(=1)
- 2(-2)
) 1
Smx =——
4

Sox = 194,487 or x = 345,527
Q7.1

. AK
s 60°=——
X

AK=xs1n60° or ﬁ.‘r or 0.866x

-

Q7.2
KCF=120°
Q7.3

KF? =CF? + CK? - 2CF.CKcos KCF

=x>+ i] —Jx[i]cosll{)c‘
2 2

AI;Ilj:y
1 -
Area AAKF=— AK KFsin AKF

:l V3x V7x

. . smy
2 2 2 !
_ x*\21siny

8

May-June 2019

Q5.1.1

5in191°

=—zinll®

Q5.1.2

cos22°

=cos(2 x11°)
=1-2sin’11°

Q5.2

cos(x—180°) + 2 sin(x +45%)

=—c0sX ++/2(sin xcos45°+cosxsin45°)

e s o 1)

=—COSX+ 50X+ CO5X
=5inx

Q5.3
sinP+sin () =sinP+cosP

(sinP+cosP) =|. %]

sin’ P+ 2sinPcosP+cos* P = .;_g

5
25in P+:+:rsP'=E -1
25 _
sin 2P =|'£—E}
L2525
A
25

Q6.1
cos(x—30°) = 2sinx
cosxcos30°+sinxsin30°= 2z x

£m5x+lsinx= 2sinx
7 2
£c051=ésin.r
2 2
t:anx=g
x=30"+k180°; keZ
Q6.2.1a
A(120°; 0)
Q6.2.1b
C{—lﬁﬂ“ : —l}
Q6.2.2a
—00% < x < 30°
Q6.2.2b
—-160° < x =< 207

Q6.2.3
Range of y=2sinx: ye[-2;2] OR -2y =2
Range of y=2sinx+3: yE[l:, 5] OR1=y=5
Range: y =2"=""":3¢£[2 :32] OR 2<y<32
Q7.1.1

. X
f=—
SIMY=AcC

AC =——
sin &
Q7.1.2
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x+2

60 =—rx
CO03S CE
CE= x+2
cos60°
i+2

=——=2x+2)

bd | =

Q7.2
Area AACE = %AC_EC_smﬁf‘.E

%{ﬁ.ﬁz{ﬁ 2))sin 26

_ x(x+2)x2sinfcosd
sin &

=2x(x+2)cosh

Q7.3
EC=2(12+2)=28
AE*=AC? +EC* - 2(AC)EC)cosACE
(12 ‘-|3 |f' 12
| sin55°) | sin 55°
AE=357Tm

I_n

=

[28)cos110°

November 2018

Q5.1.1

k= (35)" -1
=4

kF=-2

Q5.1.2a

tané = —l
3

Q5.1.2b
cos(180°+6) =—cos @

Q5.1.2¢

sin(6 +60°) =2 :_E’
N =
LHS = sinfcos60°+ cos Asin 60°
(1 \[' 1) (2 Y3)
\'? 2 \g A2
1-243
B 2'\?
1-243
\-'%
Q5.1.3
1
tand =——
3

o8 =180°—-26,57°
S.8=15343°
tan(28 — 40°) = tan[(2 x 153.43%) — 40°]

=tan 266.87°
=18.3
Q5.2
LHS = cosv+s?nx B cos,\’—anx RIS — 2 tan 2
cosx—sinx  cosx+sinx
~ (cosx+sin x) - (cosx—sinx)

(cos x—sin x )(cos x + sin x)

cos” x+2sinxcosx +sin’ x —cos’ ¥ + 2sinxcosx —sin’ x

2 a2
cos” x —sin’ x
~ 2(2sinxcosx)
cos x—sin’ x
2sin 2x

cos2x
=2tan2x
= RHS

Q5.3

52

Slcost A

A=3F

= cos’ 38° + cos”? 39° + cos” 40° + ... + cos® 51°+ cos” 52°
=sin” 52° + sin® 51° + sin? 50° + ... + cos® 51° + cos’ 52°
=7(1) + cos” 45°

=2 P

/2
e :T+[éJ
V2

3
.

Period = 120"

Q6.2

2=—-2tan—x
3 ) )

tan ;IJ:—l
2

3

—t=135" + £.180°

2

1=90° + £.120° : keZ
OR

3
—t=—45°+ k.180°
2

I=-30°+£k120° : keZ
Q6.3
¥ |
| \
\ \
12090 =6 =3 3 o] iy et '
—2 f
\ \ \
\ | |
Q6.4

—60°<x < —=30° or 60° <x < 90°
Q6.5
glx)=-2 tan{%(.\f +4OG)} = f(x+40°)
Translation of 407 to the left / skuif met 40° links
Q7.1
ABD =30°
sin 30° = i
AB

_ h

sin 30°

£

AB =2h

Q7.2

BC? =AB? +AC? —2AB.ACcos BAC
=(2h)? +(3h)? —2(2h)(3h) cos 2x
=13h* —12h*(2cos’* x—1)
=13h?% = 24h? cos? x +12h>

=25h% = 24h? cos? x

BC =hv25—24cos” x

June 2018
Q5.1.1
Given :sin M = E M
17
MN? =17 -157 8 17a
=64
OR
MN =8 N 15a P
sotanM = E
8
Q5.1.2
) NP
sinM=——
MP
NP 15a
51 17a
NP =45
Q5.2

cos(x — 360°).sin(90° + x) + cos” (—x) —1

2
=cosx.cosx+cos  x—1

cos’ x+cos’ x—1

= 2cos’x—1

= cos2x

Q5.3.1
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sin(2x + 40%)cos (x + 30°) — cos(2x + 40°) sin(x + 30°)
=sin[(2x + 40°) — (x + 309)]
=sin(x +10%)

Q5.3.2

sin(2x + 40°) cos(x + 30°) — cos(2x + 40°) sin(x + 30°) = cos(2x — 20°)
~.cos(2x —20°) =sin(x +10°)

cos(2x — 20%) = cos[90° — (x +10)]

2x—20°=80°—x + k.360° or 2x —20°=360°— (80° — x) + £.360°
3x=100° + £.360° or 2x —20°=280° + x + £.360°
x=3333°+£.120° or x=300°+£%.360°:keZ

Q6.1

Period = 720°
Q6.2
-2<y<L2
Q6.3

Sf(=120°) - g(=120°)
=3 sin( 1220 —2cos(—120°—-60°)

44343
-2
Q6.4.1
x-intercepts of g at —90° + 60° = -30°
and 90° + 60° = 150°
—30° < x <150°

Q6.4.2

-180° < x < -120°
-30° < x<60°
150° < x <180°

Q7.1
In PMQ: tan 6 = ——
QM

or 4,60 (4,5980...)

x
M:
Q tan &

Q7.2
In PMR : tan & -
MR

OR PMQ=PMR [AAS/HHS]

X
MR = =QM
tan & Q
QMR =180°-2p

sin § _ sin QMR

MR 12x
) o
sin Bx tan _ sin(180°—-24)
X 12x
a6 — sin2f y .x
12x sinf
tan d — 2sin fcos B y .x
12x sin
tan & — cos 8
6
Q7.3
x cosf
- = [both equal tan & ]
QM 6
_ 60cos40
6
x=17.66

The height of the lighthouse is 8 metres

March 2018

Q5.1.1

€0s 260 = —=.where 26 €[180°:270°]

|

20

< X
—5:3)
y*=6"—(-5)>  [Pythagoras]
V= +/11
(5 :y) is in 31d quadrant:
sin 260 = —ﬂ
6
Q5.1.2

cos20=1-2sin’ @
2sin” @ =1-cos 26

ﬁ

sin’ @ =
2
_]1 1
"6 2
1
12
Q5.2

sin(180° — x).cos(—x) + cos(90° + x).cos(x — 180°)
=SinX.cosx + sinxcosx

=2sinXcosx

=sin2x

Q5.3

SI 3X.COS 1 + COs 3x.510 ¥

sm(3x + )

=sin270°

=-—1

Q5.4.1

2cosx=3tanx

2¢c08x= 3sin ¥
Cos x

2cos’ x=3sinx
2(1—sin” x) =3sinx
2—2sin? x=3sinx
2sin® x+3sinx—2=0
Q5.4.2

2sin’ x+3sinx—2=0
(2sinx—D(sinx+2)=0

. 1 : .
SIY == O smy= -2 (no solution)

x=30°4+k360° or x=150°+%k360°:keZ

Q5.4.3
5y =30°+k.360° or 5y=150°+k.360°

y=6°+k72° or  y=30°+k.72°
Sy=144°+6° or  y=144°+30°

y=150° or y=174°
Q5.5.1

2(x) =—4cos(x+30°)
maximum value = 4
Q5.5.2

range ofwaardeversameling van g(x):
—4<y<4 OROF ye[4:4]

-.range offwaardeversameling van g(x) + 1:
-3<y<5 OR/OF ye[-3.7]
Q5.5.3
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y =—4cos(x+30°)
shifted to the left/skuif na links:
v =—4cos(x+30°+60°)

= —4cos(x+90°)

=4smx

coh(x)=—4sin x

Q6.1.1
tan @ = PQ = FQ
X
.. PQ=xtan#
Q6.1.2
AR QR
siILAQR - sanﬁsR
AR = .\'3i11{?0°+ 6)
siné
Q6.2

sin 268 :£
AR
AB=ARsin 28
xsin(90° + 8).sin 26
sin @
xCc0s 6.5 26
sn @
_ xcos@.2smécosd
- sin @
=2xcos’ @
Q6.3
AB _ 2xcos’12°
QP  xtanl2°®
=9
November 2017:
Q5.1

sin(A —360°).cos(90° + A)
c0s(90° — A) tan(—A)

_ sInA(—sinA)

B sinA(—tanA)

_ smA
~(sinA
cosA
=cos A
Q5.2.1
17 = (34" - (3)°
S ==C
Q5.2.2
-5
tan [ =
3
Q5.2.3
cos2f = 2 cos’ £—1
=2 | -1
434
9
34
16 8
= — OR-—
34 17
Q5.3.1

LHS =sin(A + B) —sin(A — B)
=sin A.cos B +cos A.sin B —(sin A. cos B—cos A. sin B)
= sin A.cos B + cos A.sin B —sin A. cos B +cos A. sin B
=2cos Asin B
=RHS

Q5.3.2

sin 77° —sin 43° = sin(60° + 17°) —sin(60° —17°)
=2cos 60°.s1n 17°

= inxsml'f"’
2

=sml7°

Q6.2

cos2x=2sinx—1

1-2sin” x=2sinx—1

2sin” x+2sinx—2=0

sin” x+sinx—1=0

b B dae

2a

C—1E 1P —4()(-D)
2(1)

—1+45

2

SN x =

sinx =

145

since sinx = < —1 has no solution

Q6.3

*1+\‘G

sin x = =0,618...

Reference £ =38.17°

Sox=3817°+k360° or x=141,83°+£k360°; keZ
Sox=38,17° or —21817°

y=0.24

. Points of intersection/smypunte:

(38.17°:0.24) and (-218.17°:0.,24)

Q7.1

ABC =90°
Q7.2

In A ABE:

AB
—=tany
BE

AB=ktany
In A ABC:
AB .
T = S X
AC= A“B
S x
_ktany
sin x
Q7.3
- - S Ty
ADC=ACD=1872 _gpe_,
DC  AC
sin2x  sin(90°—x)
DC  AC
2sinXcosX  cOSX

DC

June 2017:
Q5.1.1

AC(2sin xcos x)

cos X
ktany 2sinxcosx

sinx cosXx
=2ktany
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Q5.1.2
sin? A+cos?A=1
@p)*+p* =1

4p2+p2:1
5pt=1

Q5.2
2sin’x—5sinx+2=0
(2smx—1)(sinx—2)=0

. 1 . .
sin x = 5 or sinx = 2(no solution)

ref £ =30°
Sox=30°+k360° or x=150°+k3060° ke ”Z

Q5.3.1

sin(x + 300°) = sin x cos 300° + cos x 511 300°

Q5.3.2

sin(x +300°) — cos(x —150°)

= sin x cos 300° + cos x 511 300° — (cos x cos150° + sin xsin 150°)
= sin x c0s 60° — ¢os x 5in 60° — (—cos x ¢0$ 30° + sin x sin 30°)

= sin xcos 60° — cos xsin 60° + cos x cos 30° — sin xsin 30°

1. 4B V3 1.

= —SIXxX———COSx¥+—COSx ——SInx
2 2

-0

Q5.4

tanx+1

Consider: =sinx+cosx

sin xtan x + cos x

S X SIN X+ COS X
( " 1] ( ]
COs X Cos X
LHS= =

. SIIL X 2 2
{sm x. +cos.\-] S x+C05 x
cosx o5 ¢

Sinx +cosx

cosx
1

Cos X
SINX+COSX COSX
x

cosx 1
=sinx+Ccosx
=RHS

Q5.5.1

(\jl+k)‘
l+ &k =sin® x+2sin xcos x + cos” x
l+k=1+sin2x

k=sin2x

= (sinx + cos x)°

Q5.5.2
From 5.5.1

sinx + cos ¥ = /1 + sin 2x
s.max value: sinx+cosx =+/1+1
=2
Q6.1
Period = 180°
Q6.2
—75°
Q6.3

1
sin 2x <—coss\ + ——sinx

2

sin 2x < cos45°.cos x + sin 45°.sin x

sin 2x < cos(x — 459)
x €[-75° ;165°]

Q7.1
KC=6cm
Q7.2
Let P be the point of intersection of KL and CB
1K
rII
C B B
F1 G

KP_ sin 60°
KC
KP = 6sin 60°
KP =34/3 0r5,20
~KL=8+3J3 or
Q7.3
DK? = 6% +12?
= \/ﬁ or G\E or 13,42 cm
sin KDL _sin DLK
KL DK
sinKDL _ KL
sinDLK DK
_8+ 3\f 1320
645 13,42
March 2017:
Q5.1

13,20 cm

or 0,98

a=-1
b=2
Q5.2
f(3x)=—sm 3x
o
Period of f(3x) = %
=120°
Q5.3
x € [90° ; 135°) U {180°}
Q6.1.1
sin (360° — 36°) = —sin 36°
Q6.1.2
cos 72° =cos(2 x 36°)
=1-2sin” 36°
Q6.2
LHS 1+tan” 6‘—2‘ra112 o
l+tan” @
!
sin” @
1+ cos” @
_ 1
cos’ @+sin’ @
cos® @
1
o
cos’ @
=cos’ @
= RHS
Q6.3
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,1 1
cos —x=—

2 4

1 1 1
COS—x =— or ——

2 2
1 1

Ex =060°+k.360°  or Ex =300°+£%.360° or

1
éx =120°+1%.360° or Ex:240°+k.360°
x=120°+£k.720° or x=600°+£%.720° or
x=240°+k720° or x=480°+£k.720°% keZ

Q6.4.1

sm(A —B)= cos[90° — (A —B)]
=cos[(90°+B) — A]
=c0s(90° + B)cosA + sin(90° + B)sinA
=—sm BcosA + cos BsinA
=sin AcosB — cos AsmB

Q6.4.2

sin(x + 64°) cos(x +379°) + sin(x + 19°) cos(x + 244°)
=sin(x + 64°) cos(x +19°) + sin(x + 19°)[—cos(x + 647)]
=sin(x + 64°) cos(x + 19°) — cos(x + 64°) sin(x + 19°)
=sin[x + 64° — (x + 199)]

=sm45°
_ b
T2
Q7.1
sm27° = Q
8.6
CD =8.6s1n27°
CD=3.90m
Q7.2
cos 40° = E
AE
AE = L
cos 40°
AE=13.05m
Q7.3

AC? =CE’ + AE®> — 2 CE.AFE(cos AEC)

= (8.6)% + (13.05)% — 2(8.6)(13.05)(cos 70°)
=167.49
AC=1294m

STATISTICAL REASONING:

Nov 2019

Ql.1

a=-=1946875... =-1944.88
b=041

¥ =-1946.88+ 0.41x

Ql.2

v =-1946.88 + 0.41(14000)
=~ R3 793.12

Q1.3

r=0.946 ....

Q14

Not to spend R9 000 per month
because the point (18 000 ; 9 000) lies
very far from the least squares
regression line. OR D

Q2.1

Number people paid R200 or less = 19
Q2.2

7+12+a+35+b+6=100
a=40-b

= 0,95

(50 7) + (15012) + (250 a) + (350 35) + (450 xB) + (550 6)
100
(505 7)+ (150 12) + (250 (40 — B)) + (350 % 35) + (450 x B) + (550 6)
100
350 + 1800 + 10000 — 2505 + 12250 + 4505 +3300 = 30900
200b = 3200
b=16

Qé.3
Modal Class:
300 < x =400

309

309 =

Q2.4
CUMULATIVE FREQUENCY GRAPH
(OGIVE)
100 REES
L]
90 =
ped
.. %0
é 70 /
:_. /
g 0 /
& /
2 50
3 %0 ’ 4
E 30 4
= s
~ 20
!"
10 e i
0 e
0 100 200 300 400 500 600
Amount spent (in Rands) on cellphone contracts per
month
Q2.5

18 people paid more than R420 per month

May-June 2019
Ql.1
45 children
Q1.2
.3
M
_(4x D)+ (8x10) + (12x9)+ (16x 7) + (20x8)+ (24 7)+ (28x D)

X=

45

T = 15,38 minutes

Q1.3

Time taken (¥) Number of | Cumulative
(in minutes) children frequency
2<t=6 2 2
6<t =10 10 12
10<r=14 9 21
14<r=18 7 28
18<t=22 8 36
2<t=26 7 43
26<t =30 2 45
Q1.4
CUMULATIVE FREQUENCY GRAFH
(OGIVE)
50
-
| 4T
40
oy v’
/
g 30
= //)
£ g [ TTCEATT LA
F bl
a 10 )
//
0 ""/
0 5 10 15 20 5 30
Time in minutes
Q1.5

On graph at the y-value of 225 or 23
Median = * 15 minutes.

Q2.1

a =1244

b =098

¥ =12.44 +098x

Q2.2.1

Percentage =2 x100

50

~30%
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Q2.2.2
7 =1244 + 098x
§ =12.44 + 09830
7 = 4184
=42
Q2.3.1
standard deviation =13,88
Q2.3.2
x=5067-45467

=5%

November 2018

Ql.1.1

140 items

Ql1.1.2

20 = x < 30 minutes

Q1.1.3

Number of minutes taken = 20 minutes
Ql.1.4

140 — 126 [Accept: 124 to 128]

14 orders (12 to 16)

Q1.1.5

75™ percentile is at 105 items

=37 minutes [accept 36 — 38 minutes]
Ql.1.6

Lower quartile is at 35 items

=21.5 min [accept 21 — 23 min]
IQR=37-21.5

=15.5 min [accept 13 — 17 min]

Ql.2.1a

— 1420 [
X=
15
= R94.666..= R94.67
Q1l.2.1b

c=R22.691...=R22.69
Ql.2.2a

They both collected the same (equal) amount in
tips, 1.e. R1 420 over the 15-day period.
Ql1.2.2b

Mary's standard deviation 1s smaller than Reggie's
which suggests that there was greater variation in
the amount of tips that Reggie collected each day
compared to the number of tips that Mary collected
each day.

Q2.1

251 km/h
Q2.2.1
r=0,52
Q2.2.2

The points are fairly scattered and the least squares
regression line is increasing.

Q2.3

There is a weak positive relation hence the height
could have an influence

Q2.4

For (0 : 27.07). it means that the player has a height of
0 m but can serve at a speed of 27.07 kimv/h.
It is impossible for a person to have a height of 0 m.

June 2018
Ql.1.1

Mean/Gemiddelde = 2283

=190,25
Mean profit/ = R190250.00

Q1.1.2

169 +171

Median = =170 thousand rands

=R170 000
Ql.2

— |

110 170 210 360

Q1.3

IQR = Qg - Q1
=210 — 160 thousand rands
=R50 000

Q1.4

Skewed to the right or positively skewed.

Q1.5.1

o =67.04118759 thousand rands

=R67 041,19

Ql1.5.2
X — o= 123,21 thousand rands
For 2 months the profit was less than one

standard deviation below the mean.
Q2.1

SCATTER PLOT/SPREIDIAGRAM
40

EEEEEINFYLJENEE I NN NI NN ENNNINNEE IR N NN NE NN

Air Temperature/Lugtemperatunr in
“C
T

0 20 40 60 80 100 120 140 160 180 200
Chirps per minute/Tjirpgelnide per minuni

Q2.2

r=0.99 so there is a very strong positive relationship between the number
of chirps per minute and the temperature of the air.

Q2.3

a =397
b=015
$=3.97 +0.15x
Q2.4

=397 + 0.15(80)
~ 15.97°C

March 2018

Ql.1.1
800
10
=80
Ql.1.2
o =18.83
Ql.1.3

(61.17:98.83)
Days 1. 2, 8. 9 and 10 lie outside 1

Sd from the mean.

.5 days

Ql.2.1

Skewed to the left or negatively skewed

X =

Q1.2.2

A=065

B=99
Qi3

New total =95 x 10 =950

.. Units not counted = 950 — 800 = 150
Q2.1

Outlier/ Uitskieter: (100 : 100)
Q2.2

a=94.50273...
b=2913729...

] =94.50 +291x
Q2.3
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3 =2.91(240)+94.50  (CA from 2.1)

=792.90
Value =R793 000
Q2.4

b=2913729...
-. R2914 OR/OF R2 910 (calculator)

November 2017:
Q1.1
a=14,343... =14,34
b=-0,642... =—0.64
Q1.2
y=14,34-0,64(11.7)
= 0,85
Q1.3
The gradient increases
The point (12,3 ; 7,6) lies some
distance above the current data
Q2.1.1
472
23

X =20.52 seconds

X =

Q2.1.2
Q=16
Q3=24
IQRIKO =Q3 - Q1
=24-16=8
Q2.2
20,52 +594=26.46
. > 26,46
. 4 girls/dogters

Q2.3

12 14 16 18 20 22 24 26 28 30 36
Q2.4.1

Girls

Q2.4.2

Five-number summary of boys:

(15:21:23.5:26:38)

None of the boys

5 girls completed in less than 15
seconds which was the minimum time
taken by the boys.

June 2017:

Qi1
a =4.806..= 4381
b=1323..=132
p=481+132x

Q1.2
y=481+132(16)
y=2593

Cost =R25930

Q1.3

r=0,949.. =095

Q1.4

x=0

y=4.81 OR (4.80647)

.. R4 810 OR R4806.47
Q2.1

modal class: 80 <x < 100

Commission earned .
. Cumulative
(in thousands of Frequency Freaquency
Rands) q ;
20<x=40 7 7
40 <x =60 6 13
60 <x =80 8 21
80 <x =100 10 31
100 <x <120 4 35
OGIVE
40
30 ,
= 7
g 7
g v
= 7
= /
=
v 20 7
E 7
= e
= /
E rd
< /
10
P
7
A
7
7
[}
o 20 40 60 80 100 120

Commission earned (in thousands of Rands)

Q2.4
No. of salesmen awarded bonuses: 35 - 26
=0 salesmen

Q2.5

(30%7) + (50 % 6) + (70 8) + (90 x10) + (110 % 4)

Estimated mean =
35

2410
L

= 68.86 thousand rand or R68 857,14

=R69 000 or 69 thousand rand

March 2017:
Q1.1
65 learners

Ql.2

Modal class
30<x<40

Ql.3
a=12
b=61-45

=16
Q1.4
No. of learners =65 —54 =11
Q2.1.1
IQR of Class B
=Q;-Q,

=72-51

= 21 marks/punte
Q2.1.2
Although the boxes contain the same
number of data points, the marks for
Class A are more widely spread
Q2.1.3

Medians are the same

Ranges are the same OR Maximum
and minimum values are the same
75% of both classes obtained 51 and

above

Q2.2.1

a=-0,03

=093

y=-0,03 +0.93x

Q2.2.2

y=-0,03 +0,93(15)
= 13,92 OR/OF 13,85
~ 14
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Q2.2.3

Yes
because r = 0,9.

SESSION 5

Analytical Geometry
Nov 2019

Q3.1
Equation of PR:y =5
Q3.2.1

5-(=7 _12
" T3003) 6
Q3.2.2

Mge =myy [PT || RS]
tand =2

6 =63.43°

Q3.2.3

Mpg =Mpn =Mpg

ST =245 =[5 - (=3)]* + (k- (7))’

20=4+(k+7)
(k+7)* =16
k+7=%4
k=-11 or k=-3
SLk=-3
Q3.4
Method: translation
T—5S:
(x:y)=(x+2:y—-4)
- by symmetry: D—N:
DO:-1)»>NO+2:-1-4)
SN2 -5
Q3.5

Bis the inclination of RS . f=63434..°

OFD = 63.434..° [vert opp 5]
ODF = 90°—63,434..° = 26,565...°
RDR' = 2(26.565...°) = 5313°

Q4.1

M(-1:1)

(x+1)’ +(y-1* =1

Q4.2

Midpoint of CB, N: (- 0,5 1.5)

xc+0 _ 1 and Y +1 _3
2 2 2 2

S C(=1:2)

Q4.3
2-1
R
=-1
e Mg = 1

y—y=mx—-x)

y—y =1lx—x)
y—2=1(x~(-1))
y—2=x+1

Sy=x+3

y—x=3

Q4.4

Tangents to circle:
y=x+3 and y=x +1
SH=3 or t<l1

Q4.5

D(-3:0)

C—N:

(x: ) > (x+05:y-05)
D—E:

D(x:y) > E(x+0,5:y-0.5)
L E=3+0.5:0-0.5)

S E(-25:-0.5)
Q4.6
C‘E—1:2) |
73(0:1)
L
D(-3:0)

A(-1: 0) ‘o

area of trapezium AOBC =

|_.|||—n

(1+2)®)

1 .
= 1— square units
gl

-

1
area of AACD = —(2)(2)

=2 square units

. 1 .
area of quadrilateral OBCD = 3? square units

May-June 2019
Q3.1.1

Midpoint of EC:

(222 0+

. 2
Q3.1.2

2

)

-3

2

)
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Q3.1.4
tan o =myg =%
ce=2657"
g=00"+26.57"
=116.57"
Q3.2
B(0:1)

1-(=3) ™M™

m =
BC )

=7

Q3.3.1
ABC=00°

- EC is diameter [converse: £ in semi circle]

. centre of cjrcle=(0 ==

Q3.3.2

o 3V,
(x-0) +|t-}+1|, =7

) . 3": ,
(-2-0) +|L.r:u—1| =7

25 5

=— orr==

4 2
L (3 2
X +|-.}I+E.| =?

Q4.1
(x=2)* +(y-1)* =25
(~2=-2 +(b-12 =25
(B-1)* =9
bh-1=%3
Sh=4 or be=-2
Q4.2.1

3
2

)

SAB1BC

K2:1-5)

SJE2D -4
Q4.2.2
_ 41 _ 3
ME 2.2 4
Mgy =% [radius L tangent]
4
y=n=5b-x)
_1;—4—%[x+ 2)
=22
’ 3 3
Q4.2.3
20 28
——(2) 33
140 —] and K(2 ;—4): LK———(—4)——
Coordinates of P:
x+2 a1 a ¥t s
2 2 2
SLox=-11 y=-8
-~ P(-11;-8)

Lheight (PH)=2—(-11) =13
AIea&PKL=%(1K}(PH}

{ -
=%| ﬂ]m-} P(-11;-8)

260
=5 OR. 86,67 square units

Q4.3

The centres of the two circles lie on the same vertical line

x=2. and the sum of the radii =10

n-1=10 1-n=10
n=11 n=-9
November 2018

K-1:2 [V

L(-5:-2)
T(-6: —3)
Q3.1.1
Mg = 2~ N
X2 — Xy
-(=1
Mg =
=14
3
T2
Q3.1.2

3
tan & =mgN =—=
-

6=180°-56.31°
6=123.69°

Q3.2

Inclination KL = 123,69° —
tan45° =my =1

78.69° =

Q3.3
y—y =lx—x)
=1(x— (1)
y=x+3
Q3.4
KN =,/(1+1)% +(-1-2)*

KN =4/13 or 3.61

N(L:-1)

45°

Q3.5.1

(x+3) " +(v+5 =13 .(D
L is a point on KL

y=x+3 )
(2) 1 (1):

(x+3) +(x+3+5)? =13

T2+6r+9+1r2+16.\‘+64:13
\ +22x+60=0

¥ +11x +30=0
(x+3)x+6)=0
x=-5orx=-6
y=-2o0ory=-3
L(-5:-2)or (-6:-3)
Q3.5.2
Midpoint of KM: (-2 :—1.5)

Cxp+l yvp—-1_ 3

I_(i 5:-2)

Q3.6

T(—6:-3) (from Question 3.5.1)

KT = /(-1 (=6))> + (2 - (-3))’
-5

KN =413

B

(CA from 3.4)

1

Area of AKTN = 5 KT.KN sinLKN

= %\@.V’E sin78.69°
= f2.50 square units
Q4.1
F(3:1)
Q4.2
FS=4/(6-3) +(5-1)°
FS=35
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Q4.3

FH(FS): HG=1:2

S~ HG=2FH

=10

Q4.4

Tangents from common/same point
Q4.5.1

FHI =90°

FI'=20"+5’

FI = /425 or 5y17 or 20.62
[tan L radius / 7kl L radius]
[Pyth theorem/stelling]

Q4.5.2

(x—m)* +(y—n)* =100
Q4.5.3

K(22: n)

GK=HG=10
FH=FS5=35

m=22-10

m=12

Let J(22 . v):
FI2=(22-3)2 +(y=1)?

425=361+ 1> —2y+1
0=12-2y-63
0=(v-9)(1+7)

. v=9or/of y=-T7

Ln=9-20=-11

- G(12; -11)

June 2018
Q3.1

1
y—1l=—(x-7
. 5 &x=7)
7
pol=—x——
2
1 1
y=—x-2—
2 2
Q3.2.2
M| -2+8 : 9+ (-11) )
L 2 2 )
~M(@3:-1)
Equation of AC: y = 1 x—-2=
2 2
——(3)=2=
: 2() 2
y=-1
-.Mlies on AC
Q3.3
9—(-11)
My = —————
BD 53

=2
— _w_7
Mpp X My = > x—2

=-1
- BD L AC
Q3.4.1

tan @ = nigy = -2
S 0=116,57°
Q3.4.2
tan f = mig.
_9-(4)
T _2-(-3)
=13
[ =85.6°
.CBD=116,57°-85.60° [ext £ ofA]
=30.97°
Q3.4.3

AC=4/(x, —%,)> + (3 — 35)°
=7 -(=3)* +1-(-4))’
=4/100+25
=125 =545 =11.58

Q3.4.4

BM =+/((-2)-3)* +(9 - (-1)?

m

125 =545
1

Areaof AABC= Ebasex 1 height

=%uﬁ£ﬁ¢ﬁ§

= 62.5 square units
Area of ABCD =2 < 62.5
= 125 square units

Q4.1
M[0+4 : 0+(—6)J
2 2
M2 -3)
Q4.2.1

x*+y? =4 4 (-6)°

=52
Lxt+y? =52
Q4.2.2

52 Y

(x=2) +(y+3) Z[T =13

x'—4x+4+y* +6y+9-13=0

¥+ 9y’ —4x+6y=0

Q4.2.3
=53
4 2
Mg X Mgp = —1
2
Myg = —
]
2
y= 3 X
Q4.3
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5 2
x*+y? =52 and y=Zx

2
5 2
X+ :xl =52
\D ey
, 4,
xT+—x" =52
9
1227 =52
9
x* =36
x=06

S R(6:4) and N(-6:4)
o NR =12 units
Q4.4

Let T(x: 0) be the other x intercept of the small circle
Then OT is the common chord

S (x=2+(0+3)* =13
(x-2)"=13-9=4

x—2==+2
x=2+2
x=4 or0

.. length of common chord = OT = 4 units
March 2018
Q3.1
x=3
Q3.2
Mg =tan 71,57°
=3
Q3.3
v—y, =m(x—x)
v+2=3(x+7)

y=3x+19

Q3.4

R(3:0)

QR =1/(x, —%,)" +(3, —3,)’
=J(=7-3) +(2-0)
=m or ZJ%

Q3.5
tan(90° — &) = imgy
_0-(=2)
3—(-7)
_1
5
Q3.6
RN =2.2426 =26
SR=6
6
V26,
1

Area ARSN = %SR .RN. sm#&

1 5
=2 6 26 x N3
= 15 square units

Q4.1
OK =+/180 or 65
Q4.2

a’+b’ =180

a=2b

(2b)* +b* =180

5b* =180

b’ =36 . b=—6
a=2(-6)

K (-12 :—6) (given)
Q4.3.1

1
e

—py |
Mpr =—2

V=MX+C
—6=-2(-12)+c¢
c=-—30
y=—2x-30
Q4.3.2
IMK =0K

=OM = %0}:

4
M:E(—lz:—tS)

S M(-16: -8)
Q4.3.3

(x—(-16))* + (v — (-8))° =[§Jlso}
(x+16)> +(v+8)* =20

Q4.4

OK < 7 < OK + 2KM

— 2 —
V180 < < xf]80+;\.f180

645 < 7 <1045

Q4.5
24325 +(16)* + 12 +161 +(8)% =256+ 64 — 240
(x+16)* +(y+8)* =80
New circle/mnve sirkel:
Centre/middelpt (—-16.—8) &
r= 445
Original circle/oorspronkiike sirkel:
M(=16;—8) & r= 245
This circle will never cut the circle with centre M as they
have the same centre (concentric circles) but unequal
radii/Hierdie sirkel sal nooit die sirkel met middelpt M

sny nie, want hulle is konsentries, want het dieselfde
middelpunt met verskillende radii.

November 2017:

Q3.1.1
Yamh

s

=)
(]
|

=t

1
53—(—4)
3-8

- (4)=-2(x-5)

3
y+4=——x+12
: 2

3
y=—?1—3

Q3.1.2
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AC:3x+2y=16 and BG: Tx—10y=28
15x + 10y =80

Ix—10y=8

22x =88

x=4

3(4)+2y=16

y=2

~G(4:2)

Q3.2
xy +4

'y + 2
=3 and }Aj =3

b | =

~LA(2:5)
Q3.3
The coordinates of the midpt of AB:
f’”ﬂ 9,53+ q)} (-2:0)

But the y-coordinate of Eis 0
.. E(=2 : 0) is the midpoint of AB

- EF || BG

[midpoint theorem

Q3.4
. . . 1
Midpoint of AC = [5 : ?]
2 2 2
- D(16 ; 6)
Q4.1.1

5-(=3)
"R
=2
PK 1 SR [radius | tangent
. Mgy X Mgg =—1
My = 1
2
Q4.1.2

_}f—EI'i‘-'
Q4.1.3
M( 4+0 s+(—5}'
2 2
M(z

=(x, —3"1]'2 +(, —.1’1):
1:(—:+4}3 +(1-5)°
Lt =20

s+ 2%+ (y=1F =20 or (+v20)?

Q4.1.4
tan & = mpe = —2
" 6 = 180° — 63.43°
=116.57°
PKR =116.57°— 90°
=26.57°

Q4.1.5

[ext £of AMOK]

RS || tangent at K(0: —3 )

1
]”PS = mmg = ;
1
SLy=—x-3
T2
Q4.2
re(-3:7)
Q4.3
RS: y= lJr+ 7 L S(-14:0)

25

SP=1/(=14—(=4))> + (0—5)> = 100+ 25 =

Area ASMK = % .MEK. SP

1, = ==
= :sz)w’lz;}

= 25 square units

June 2017:
Q3.1
_=3-(=5)
C4-0
=345
C4-0

Mep

1
2
Q3.2

Itk
4D - (-4)

1
MCD XMAD =X -2

=-1
~ AD L DC

Q3.3
AB=J(3+4)2+ (4-3)? =50 =542

BC= \/(4—3)2 +(=3-4)2 =52
AB=BC
- AABC is an iscosceles triangle
Q3.4

[BF || DC]

V- (x=3)

[ I o B o
=

Q3.5
tana =-—2

a=116.57°
a=90°+0
. 8=126,57"°

Q3.6
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2, .2
xT+yt =
(4)° +(=3)* =25
x° +_]:'2 =25
Q4.1
N(1+(_3);4+(_2)J

2 2

N(—1:1) is the centre of the circle
Q4.2

r=y(- (1)) +(4-1)
=413 =rad1us
(x+D*+(y-1)* =13
Q4.3
My X Myr = =1
_1-(-2)
Mypg = _1_(_ 3)
3
2
m _2
MR 3
2
! —g(x—xﬂ
y+ —(x+3)
y=——x-4
3
Q4.4

Symmetry of a kite: S(—3 ; 4)

Q4.5

(SE'L)2 = (RJ‘\.’[)2 ...Tangents from common pt

(x+3)7 +(y=4)" =
y2 -8y +16=y> +4y+4
—12y=-12

Q4.6
RS =+/(=3+7.5)% +(4-1)
5\-'Iﬁ

RS= =541

-

area of RSNM = 2area of ARSN

( JWH)[HH

_ 39
2
March 2017:
Q3.1
4-0
0 0-3
4
3
Q3.2

(x + 3)2 +(y+2)2

|

d =, =x)? + (v, ~3)°

RQ = +/10-3)% +(7-0)>
=@=7-\/5

Q3.3

Mpq = Mg

8 4

k-3 3

4k —12=24

k=9
Q3.4

Usmg transformation
~S(7 2 11)
Q3.5

TSR =TQR
TQR = a.—B

[opp Zs of |m

4

fan oL = J??TQ = —:’

o =180° —53,13° = 126,87°
tan B = mgq —%—l
S p=45°
TQR =126,87°—45°
=81,87°
TSR =81,87°
Q3.6.1

MQ=+(5-3)% +(2-0)>
MQ=+/8

<
Qo

_ B
o

or 0,29

mE\

g
o
(2]
N

1
area of ATQM _ E'QM"L h
area of ATQR %.QR. I
_QM_ 2
T QR 7
area of ATQM  area of ATQM
area of parm RQTS 2xareaof ATQR

_l(éj_l
“2\7)7 7
Q4.1

line from centre to midpt of chord
Q4.2

[Lh same

I 8—-5
STT 3 )
=-1

Mgr X Myp =—1
LMy =1
y=y=lx—x)

y—8=1(x+3)
y=x+11
Q4.3

P(0; 11) [y-intercept of chord NP]

. radius is 6 units

RO ;-1)

Equations of the tangents to the circle
parallel to the x-axis
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y=1land y=-1
Q4.4

M(-11 : 0)
MT=(0-11)2 + (5-0)2
MT=+/146 = 12,08

Q4.5
MT = diameter/middellyn [conv./ m 4 cicle

V146

radius = ——— units
2

[x—mtercept

Centre of circle/Middelpunt v sirkel
= Midpomt MT /Middelpunt MT

5

Equation of circle through S, T and M:
o Y 146

11 5
X+— | +|y—=
2 4

EUCLIDEAN GEOMETRY

Nov 2019

Qs.1.1

R =80° [co-int Zs/ko-binne Ze: QW || RK]
Qs8.1.2

P =100° [opp s of cyclic quad
Q8.1.3

PQR = 136°

Q: =36°  oxt Lof cyelic quad
Q8.1.4

U, =S, =136°

[alt Zs/verwiss <e : QW || RK]
Qs8.2.1

In AEFT and ADCT:
EF 9 1
D 18 2
FT_5_1
TC 10 2
ET_7_1
TD 14 2
- AEFT ||| ADCT
S~ FEFD=ECD Sides of A in prop
Q8.2.2
EFD = ECD

E.F. C and D are concyelic
EFCD is a cyclic quad

converse s 1n the same Se_ﬂllellt
. DFC = DEC
Q9

O, =360°—x

[£s in the same segment

[£s round a pt/Le om 'n punt |
. 1 .
M =180°— E.T [£ at centre = 2 £ at circumference

middelpunts £ =2 = omtreks 2 |

1

fz + l-)1 =—x [sum of £s in Alsom Ze van A]

[ b2

x  [Z£s opp equal sides/ Ze teenoor gelyke sye]
. .1
S STM =P, =7 [tan chord theorem/raaklyn koordstelling]

Q10.1

Constr: Draw b from E 1 AD and h, from D | AE
Konstr: Trek hyvanafE L AD en h, vanafD L AE

Proof/Bewys:
1

aweaaape_ 347 _ap

. 1

area ABDE T];)Bxﬁ’zl bB
LaExh

mea MADE_377"R _ AE

area ADEC %Eg‘xb; EC

But area ABDE =area ADEC [same base & height or DE || BC
dies basis & hoogte: of DE || BC]
. area AADE  area AADE

" area ABDE  area ADEC
(AD_AE
DB EC
Q10.2.1

{4"3 =x [Tans from same point/raaklyne vanaf dieselfde pt)

R=x [tan chord theorem/raakiyn koordstelling]

W, = x [comresp Zs/ooreenkomstige £e: WT || RV]

Q10.2.2a
\":3 = Xﬁfi =x [proved in 10.2.1]

W. S, T and V are coneyelic/is konsiklies
WSTV is a eyclic quad [converse /s in the same segment/
Omgekeerde Ze in dieselfde segment)

Q10.2.2b
V‘VZ = .‘;‘2 =x
\7’1 = \fv'z =x
But R =x
“R= \:’l =x
SWR =WV [sides opp equal £s/sye teenoor gelyke e
AWRYV is isosceles/is gelykbenig

Q10.2.2c

In AWRYV and/en ATSV

E

\‘51 = {’3 =x
LAWRV || ATSV

Q10.2.2d

[£s in the same segment/ ~e in dies segment]
[alt Zs/verwiss Ze ; WT || RV]
[proved in 10.2.1]

[proved OR tan chord theorem]
[proved]
[£. 2. 2]

RV _WR

[ AWRV ||| ATSV]

SV TS

S WR xSV =RV =TS

WR _EV [prop theorem/eweredighst: WT || RV]
SR Y

S WR xSV = KV SR

S RVxTS=KVxSR

_RV_KV

SR TS

May-June 2019

Q8.1.1a

MOS= 62° [£ at centre = 2 £ at circumf)
Q8.1.1b
L=31°
Q8.1.2
IN=NP and LO=0M

[equal chords; equal £s

1
. ON=7PM [ midpoint theorem/middelpuntstelling]

1
- ON=73Ms

Q8.2.1

%:% [tine | one side of A OR prop theorem: KN [BM/

bm || sy van A OR eweredigheidst;, KN||BM]

[PM = MS]

AN 3y 3
AM Sy 5

Q8.2.2

AM 10z o0
MC 23x
AM=5y=10x .. y=2x
Le_Mc [line || one side of A OR prop theorem; KIN LM/
KL NM

bm || sy van A OR eweredigheidst; EN||BM]

JBx _Bx B
2y 4 4
Q9.1
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ﬁl =x [ £'s opp = sides/ <& teenoor = sye]

I‘C’[2=2r [ext ZofA] OR M, =180°—2x [£sofA]

BM=MN [2 tans from a common point/raakiyne vanuit
dieselfde punt]

o _180°=2x _
-——-

N, 90°—x [£'s opp = sides/ <2 feenoor = spe]

OR
NM=BM [ 2 tans from a common point/raakiyne vanuit
dieselfide punt]

IE"?’2 =T:Jl [ £'s opp = sides/ <& feenoor = sye]

fil =x [£'s opp =sides/ & teenoor = spe]
In AKBN:

x+x+B,+N, =180°[sum of £'s of A]

2x+2N, =180°

X+ I;Jl =90°

I;Il =00°—x

Q9.2
MBA =B, +B;=90° [tangent|diameter/raakiyn_{middeliyn]
fig =00"- fgg
=00°—(90°-x)=x
B;=K=x
~. ABis a tangent/raakiyn converse tan-chord theorem/
omgekeerde raakl koordsi]]

Q10.1

Constr: Let M and N lie on AB and AC respectively such that
AM =DE and AN =DF. Draw MN.
Konst: Merk M en N op AB en AC onderskeidelik af sodanig dat
AM = DE en AN = DF. Verbind MN.
Proof:
In A AMN and A DEF
AM=DE [Constr]
AN=DF [Constr]
A=D [Given]
-, AAMN=ADEF(SAS)
~AMN=E=B
MN | BC [corresp £'s are equal/ooreenkomstige =2 =]
AB AC . .
—=— line || one side of A OR. prop theorem; MN [BC’
v ay el prop theorem; MN |[BC]
. AB_aC

g = [AM=DE and AN=DF]
DE DF

Q10.2.1a

DOB=00°
DGF=G, +G,=90° [£ in semi-circle/.<"in haifsirkel]
DOB-+DGF=180°
- DGFO is a cyclic quad.  [converse: opp s of cyclic quad/
omgekeerde teenoorst e v koordevh)]
OR
Zs of quad = 180°/ =2 van koordevh = 1809
OR
EOB=90"
DGF=G, +G,=90° [£ in semi-circle/ < in haifsirkel]
EOB = DGF
- DGFO 1s a cyclic quad. [converse: ext /= opp int £/
omgekeerde buite = teenoorst 2]
OR
ext/ of quad = opp int S/buite<v vh = teenoorst 2]
Q10.2.1b
E=D [ext Lof cyclic quad/buiteZ v koordevh]
G,+G,=D [tan-chord theorem/raak] koordst]
- E=G,+G,
~GC=CF [ sides opp equal £s/sye teenoor = Le]
Q10.2.2a
AB=DE= 14 [diameters/middellyne]
. 0B = 7 units
~BC=0C-0B=11-7
=4 units
Q10.2.2b
In ACGBand ACAG
Gl =A=x [tan-chord theorem/raaki koordsi]
c=C [common]
ACGB || ACAG [£ £, £]
CG _ CB
CA CG
CG _ 4
18 CG
CG' =72
CG=+72 or 632 or 8.49 units
Q10.2.2c

OF=0C-FC
—11-472
OF

tanE=——
OE

=ﬂ={)__36

E=1976"
November 2018

Q8.1.1
P=M, =66°

[tan chord theorem/raaklyn koordst]
Q8.1.2

M, = 90°

[« in semi circle/« in halfsirkel]

Q8.1.3

N, = 180°—(90° + 66°)

=24°

[sum of £s of /som van e MNP] A
Q8.1.4

0, =P =66°
[corres. £s;/ooreenk e, PM || OR]
Q8.1.5

R+ N, + N, =180° - 66°

=114°
[sum of £s of/lsom van e ARNO]

R=N,+ N, =57°

N, =33°
[£s opposite = radii/ <e teenoor = radii]
Q8.2.1
FC || AB || GH [opp sides of rectangle,
Q8.2.2

AC _AF [line || one side of A]
CH FG

AC 20

21 15

-
AC = 2021
15
=28

DB=AC=28 [diags of rectangle

DM = %DB =14 [diags of rectangle bisect

Q9.1

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

0, = 21 [£ at centre = twice £ at circunference]
[midpts == 2 = omtreks 2]
0, =2L [ at centre = twice .~ at circumference]
Ol + 02 = 360° [£s around a point /<& om 'n punt]
227 + 21 = 360°
s2T+ L) = 360°
ST+ L =180°
Q9.2.1a
B, =x [£s in same seg
Q9.2.1b
B, =v» [ext 2 of cyclic quad
Q9.2.2

C =180°-(x+¥) [sum of /s offsom v <&, AACR]

SBD + C=x+ 1 +180°—(x+ )

SBD + C = 180°

SCDB is a cyclic quad [converse opp angles of cyclic quad]
[omgekeerde teenoorst <e koordevii]

Q9.2.3

'1'4 = y-30° [ext £ of/buite =~ ATDR]

'1'1 = y-30° [vert opp £s =/regoorst < =]
¥—30°+x +100°=180"  [sum of £s of/som v <&, AAST]
Lx 4y =110°

SBD = 110°

. SD not diameter [line does not subtend 90° £ ]
SD nie 'n middellyn  [lyn onderspan nie 90° =]

Q10.1.1
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A,= A =90°—x [=chords subtend = s
= kde onderspan = ~e)
f)l =x [exterior angle of cyclic quad/buite = koordevh.]
éz =90°—x  [sum of £s offsom v <&, ADCM]
nCy=A;=90°—x
.. MC 1s a tangent to the circle at C [converse: tan chord th]
MC is ‘n raakivn by C [omgekeerde raaki koordst]

Q10.1.2
In AACB and/en ACMD
B=D,=x [proved OR exterior £ of cyclic quad.]

[bewys OF buite £ v koordevh]
A, =C,=90°-x [proved OR sum of /s inA]
[Bewvs OF som v <e in A]

AACB | ACMD [, 2. /]

Q10.2.1

BC _aB [AACB ||| ACMD]
MD DC

DC _aB [BC=DC]

MD DC

~DC? = ABxMD

In AAMC and/en ACMD
M is common/gemeen
A=0Cy [tan chord th /raakhm koordst)

Q10.2.2
In ADMC:
™M
——— =smXx
DC

CM® _ o AC_CM

— = sin’” = —
DC- AB DC
AM .
—— =sin" X
AB

June 2018
Q8.1.1

G=x [£ centre = 2x circumference/ midptsZ = 2 x omtreks /]
I:I1 =x [alt Zs/ verwiss Ze: KH || GJ]
GJH = x [tan chord theorem / raakiyn koordstelling |

Q8.1.2

I, +H, =180°—2x
T =H,=90°—x
% x+H, =90° OR

[sum of Zsin A/ som van Ze in A]
[£s opp equal sides / Le teenoor gelyke sye]
[tan L radius / raaklyn L radius)

0, =90°-x
Q8.2.1
I§I2 =y [<s in the same seg
Q8.2.2a
2y+ y+87°=180° [opp Zs of cyclic quad
3y =93°
y=31°
Q8.2.2b
TPL =62° [ext. £ of cyclic quad
Q9.1
Constr: Join KZ and LY and draw h from K | XL and h,
from L 1 XK
Konstr: Verbind KZ en LY en trek hvanafK 1 XL en h,
vanaf L 1 XK

Proof / Bewys:

1
aeaAXKL _ 20 %h g
area ALYK lKYxhl KY
2
IX.T_ h
area AXKL - *M _XL
X ) 1
area AKLZ ELZXhz LZ

area AXKL =area AXKL [commeon / gemeenskaplik]

Butarea ALYK =area AKLZ [same base & height ; LK | YZ/
dies basis & hoogte ; LK || YZ]

carea AXKL  area AXKL
“area ALYK  area AKLZ
XK XL
TKY Lz

Q9.2.1

RE_RH [line || one side of A OR prop theorem; FH || 5T]
FS HT
[Lyn || een sy van A OF eweredigh. st; FH| ST]

2x-10_ 4

9 x-2
(2x—10)(x—2)=4x9
2x" ~14x-16=0
X’ —Tx-8=0
(x—8)(x+1)=0

~x=8 (x#-1)
Q9.2.2
L RF«RH sinR
— = 51
area ARFH 2
area ARST 1__ . 2
—RSxRT sinR
2
1 Lo
—x6x4xsmR
4
1 R
—x15x10xsmR
2
24 4
150 25
Q10.1.1
él =90° [£ in semi cirele / < in halfsirkel]
f), =90° [line from centre to midpt of chord / Iyn vanaf midpt
na midpt van koord)
&, =D,
. FC | OD [corresp s =/ ooreenkomstige e =)
OR/OF

FO=0E [radii]

CD=DE [given / gegee]

S FC|OD  [midpoint theorem / middelpuntstelling |
Q10.1.2

DOE =F [corresp £s=: FC || OD]
BAE=F [£s in the same seg]

.. DOE =BAE

Q10.1.3

In AABE and AFCE:

E is common

BAE =F [proved in 10.1.2]
L ABE=C, [sum of <5 in A]
-.AABE || AFCE [£22]

AB AE

e [l As]

FC FE

ABxFE=AExFC

But FE =2 OF [d=2r]

And FC =2 0D
ABx20F=AEx 20D
L ABxOF=AExOD

[midpoint theorem]

Q10.2
AL_AC_3 [line || one side of A
TO D
But CD=DE

5 5
AE_ 2 . AE=2cE
CE 2 2
BE AE
LA i
CE FE

> CE
BE
CE FE

q i
BExFE = '—_;C‘E -

- 5CE? =2BEFE
March 2018
Q7.1.1

T, =70° [ext £ of cyclic quad

[equal chords:equal./s

[alt Zs/verwiss ~e. PQ || TR]
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PT_QR
TS RS
TR QR
TS RS
Q8

PTR =90°
r=90°+R
SR=x-00°
STP = x—90°
x4 ¥ —90° + 3 =180°
Sy =270°-2x

Q9.1
equiangular As,

Q9.2
_GE _DE
""GF GE
GE? =45x80
GE =60
Q9.3

In ADEH and AFGH:

DHE = FHG [vert opp Zs =/regoorst e =|
DEH = FGH (Il As]

EDH = GFH [sum of/som van Zsle in A]

- ADEH ||| AFGH

Q9.4
GH_FG

EH DE

GH _80

60—-GH 45
45 GH = 80(60 — GH)
45 GH =4800 - 80 GH

25 GH=4800
GH=384

Q10.1

[prop theorem

[PT = TR]

[ in semi-circle/halfsirkel]
[ext/buite / offvan A]

[tan chord theorem/raakl koordstelling]
[sum of/som van Zs/e in A]

[lll As]

LIl As]

[EH = 60 — GH]

Construction:
AO is drawn and produced to M

61 = ;Z\l +B [ext £ of Albuite = van A]
But Al =B [#s opp = radii/ <& teenoor =radii|
-0, =24,

Similarly/Netso: 62 = 2[:&2

0, +0, =2A, +2A,

= 2(-“\1 + Az)
BOC = 2BAC

Q10.2.1a

F =2« [£ centre = 2.7 at circum
Q10.2.1b

C=x [£s in the same seg
Q10.2.2

]il3 =x [£s opp equal sides/ <& reenoor = sve]

E; =2x [ext £ of Albuite = van A]

~F=E;=2x

~. AFED is a cyclic quadrilateral [converse £s in the same seg]/
Is i koordevierhoek [omgekeerde <e in dieselfde segm)

Q10.2.3
Az + A3 + ]5, + l:"l =180° [sum of £s in A/som van <e in A]
Az + As =D, [#s opp = sides/ < teenoor = syve]
A, +A, =090°—x
Ei=A+Ag [ext2of cyclic quad/buite < v koordevh)

=90°—x
FKE =90° [line from centre bisects chord)/

[lvn van midpt halveer koord)
E =x [sum of /s in A/sem van <& in A)
Q10.2.4
BAC= ]~)3 [ s in the same seg/ <@ in dieselfde segm]
AE=BE [sides opp equal Zs/sve feenoor =.e]
L (BE)(AE).sinAEB
arca AAEB 5 &)
arca ADEC %(EC)(ED).stt('
2
6.25= AEZ
ED

AR o5

ED
November 2017:

Q8.1.1

E=50°—15°=35° [ext £ of Albuite = "van A]
A=35° [alt £s [ verwiss <e: CE || AB]
Q8.1.2

61 =35° [ £s 1 same segment
Q8.2

C,=E [from 8.1.1 and 8.1.2]

Thus CF is a tangent to the circle
[converse tan chord theorem

Q9.1.1

AF _3x 3 o AG_ Ly 3
BF 2x 2 CcG sy 2
| AF_AG

"BF CG

s FG | BC [conv prop thiomg eweredigh st. OR line
divides 2 sides of A in prop/lyn verdeel 2 sye
v Ain dies verh]

Q9.1.2

AG AH

—= prop theorem/eweredigh st. GH | CK OR

GC @p  Lbrer ghst; GH || CK

line || to 1 side of A/lyn || 1 sy van A]

AG AE .

—= [prop theorem/eweredigh st: GE || CD

GC ED

. AH _AE

" HK ED

Q9.2

AE 3 AH 3

— == and ==

ED 2 HEK 2

AE 3 15 3

— == and —==

12 2 HK 2

. AE=18 and HK =10 AD =30 i

- HE=AF - AH KD=AD-AH-HK
—ls_1% =30-15-10
-3 OROF . 00 o

- EK =HK - HE vt
=10-3 -
e =7

Q10.1

Line from centre to midpoint of chord
Q10.2.1

OWT = OWS =90° [radius | tangent/raakiyn]

~MN || TS [comresp £s =/ooreenkomstige e =
OR co-int s 180°/ko-binne e 180°
OR alternate Zs/verwiss <e)

Q10.2.2

1‘\‘11 = Nl [£s opp = sides/ <& teenoor = sye]

1‘\‘-11 =T [corresp £s/ooreenk <e: MN || TS]

Xy =t

. TMNS is a cyelic quadrilateral [conv: ext cyelic quad)]
TMNS is 'n koordevierhoek [omgek: buite = kdvh]

Q10.2.3
In AOVN and AOWS
0, =0,
OVN = OWS =90°
ONV = 0SW
- AOVN || AOWS
. VN _ON
“ws os
But VN = l_’]\-{_\'

[common/gemeenskaplik]
[from 10.1]

[sum £s Alsom e A]
(£, 2, 2]

[given]
! MN
M _on
ws 0s
S OS.MN = 20N. WS

Qil1.1

Construction: Draw diameter NR and draw RM
Konstruksie: Trek middellyn NR en verbind RM

ONM + MNQ = 90°

[ radius | tangent/raakiyn]

NMR = 90° [£ in semi circle/semi-sirkel]
S MRN =180°—(20°+90° - MNQ) [sum £sA]
= MNQ

but MRN = MEN [£s same segment/ Ze dieselfde segment]
~MNQ=K

Q11.2.1(a)

Angle in a semi circle
Q11.2.1(b)
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Exterior Zof quad = opp interior £
Q11.2.1(c)
tangent chord theorem

Q11.2.2(a)

In AAEC

E=180°—(90°+x)
=90° — x

D, =180° — (90° + x)
=E=00°—x

- AD=AE

Q11.2.2(b)

In AADB and AACD
A4,

D,=C

8,-D,+ D,
~AADB || AACD

[sum s A]
[£s on a straight line]

[sides opp = s/ sye teenoor = e

[common]
[proven]

[sum £FA]

Q11.2.3(a)
AD AB
—= [l As]
Aq AD
AD =AC . AB
=3r=r
=3/
Q11.2.3(b)
AD=AE = 3r [from 11.2.2(a) &11.2.3(a)]
AB=rand BC=2r . AC=3r
In AACE:
tan E = AC
AE
LA
\."3?'
. E=60°
- D, =60° [from 11.2.2(a)]
- A, =60° [Zs of A=180°]

. AADE is equilateral/is gelvksydig

June 2017:

Q8.1

L =100°
Q8.2

N, =80°
.0, =160°
Q8.3

M, = 360°—(100° + 55° +160°)
M, =45°

Q9.1.1

Z in semi-circle
Q9.1.2

Opp s of quad = 180°,
Q9.2.1

OF 1L AC [line from centre bisects chord
- AC || GO [co-interior

[ ext £ cyelicquad =int opp £

[ £s on straight line

[£ atcentre =2 x £ at circumference

[sum /s of quad

Q9.2.2

él = f’:g [ext £ eyelicquad.
but AABF=ACBF  [s.Z,5]

~B, =B

~ Gy =B,

Q9.3

OF :FB=3:2 DB=12r

8

2
. DO=5kand DF=8k OR/OF DF=27'—§r'=:r

. DG _DO_ r

g [line || side of A/lyn ||spvA]
DA DF gr

DG 5
" DA 8

Q10.1

Tangent-chord theorem
Q10.2.1

Az + .&3 =B, +B, [£® opp = sides/Zeteencor= sye]
é3 - é] + Bz

o é3 - }:-\z +45L3

[ext £ eyclic quad/buite £ koordevh]

LAB|ST [corresplooreenk £° =]
Q10.2.2
152 =x [tan chord theorem/raaki — koordst]

X+ 'i'4 = ]31 + :ébg [corresp/ooreenk £° . AB//ST]

1, =B,
]:3;1 :Al [tan chord theorem/raaki — koordst]
Ty = Ay
Q10.2.3
'1'4 = Al [proven/bewys in 10.2.2

;. RTAP is a cyclic quadrilateral [line subtends = £° ]

Is 'n koordevierhoek [lyn onderspan = ~e)

Ql1.1

Constr: On sides AB and AC of AABC, mark points G and
H respectively such that AG = DE and AH = DF.
Draw GH/Merk punt G en H op sy AB en AC van
AABC onderskeidelik af sodanig dat AG = DE en
AH = DF. Trek GH.

Proof/Bewys:
AAGH = ADEF [s, 2.5]
. AGH=E
=B []é =E, given/gegee]
~.GH|BC [corresp/ooreenk £° =]
AG AH . . ,
E:E [line| side of A/ lyn||syev A]
DE DF ,
= [constr/konstruksie]
AB AC
Q11.2.1(a)

AP=PC [diag |[™ bisect each other,

ButTP=PS [given/gegee]

AP-TP=PC-PS

L AT=5C

Q11.2.1(b)

In APSR and APBA:

I"l = f’g [vertically opp £° / regoorst Ze)

Bl = §1 [£® in same segment/Ze in dies segment]

~APSR ||APBA  [Z. 2, /]

Q11.2.2(a)

PR PS

i [lllAs]

PA PB
PR TR PS . PR TR

S—=—=— [given — = —]
PA AD PB - PA AD
PR TR TP

f——=""= " [PS=TP;PB=PD]
PA AD PD

- ARPT ||| AAPD [sidesof A in prop

Q11.2.2(b)

T, =D, 11 s]

. ATRDisacyclicquad [converse: extZ of cyclicquad

Omgekeerde buite = v koordevh]

March 2017:

Q8.1

Q =72° [opp £s of cyelic quad
Q8.2

f{j = 15'1 [£s opp equal sides/ <& teenoor gelyke sye)
2 180°-72°
i 2 [sum of s m Alsom v <& in A
—540

Q8.3

P, =42° [tan chord theorem
Q8.4
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ﬁg = f’l + ﬁz [ext £ of cyche quad
= 54° +42°
= 06"
Q9.1.1
SW
ST _ 2% [prop theorem
TQ WP

-2
3

Q9.1.2

SV _ SW

= rop theorem
VE WP [prop

-2
3

Q9.2

% = % [both equalbeide gelyk %]
LTV QR [lme divides 2 sides of A m prop/lyn verdeel 2 sye
van A in dies verh)

'i"l :Ql [corresp/ooreenkomst Zsle: TV || QR]

Q9.3
AVWS || ARPS
Q9.4
WV _sw
PRSP
2

T 5

Q10.1

Constr/Konst :

Draw line PO and extend /Trek lyn PO en verleng

Proof/Bewys :

OP=0A [radii]

P"l =A [£s oppteenoor = sides/sye]
but él=ﬁl+A [ext £of A]

~0,=2P

Stmilarly/Netso, 62 =2 I:"2
Ol +(")2 :2(131 +152)
ic. AOB=2APB

Q10.2.1

Zs m the same segment

Q10.2.2

].E’2 =:E31 =y [£s opp equal sides
él = f‘3 =y [tan chord theorem)
B P,

. PQ bisects TPS

Q10.2.3

POQ = 28, = 2y[at centre =2x /at circ.

Q10.2.4

TPA= I"2 +13; =2y [proved/bewys m 11.2.2]

- TPA=POQ [proved/bewys m 11.2.3]

.. PT= tangent [converse tan chord theorem/omgek raaki-koordst)

Q10.2.5

OPQ+OQP = 180°—2y [sum ofisum v Lsle m A]

o OQP=90° -y [Zs opp equal sides/ e to = sye; OP = 0Q]
In APAQ:
OQP +P, + QAP =180°

90°-y+y+ QAP =180° [sum of'sum v £s/e m A

QAP =90°
. OAP =00° [£s/e on straight linelop reguitiyn]
Ql1.1

N,=90° [£ o semi-cxcle/halfsivkel]
.. TPLN is a cychc quad’ ‘n koordevh [opp £s of quad is suppl/
teenoor<e v vhis suppl]

OR
N,=290° [£ m semi-circk halfsirkel]
.. TPLN is a cychic quad [ext £ =mt opp £/buite~ = to binne ]
Ql1.2
'I"Z= PIN=x [ext £ of cyclic quad/buite<" van koordevh)
K=90°—x [sum ofisom v Zs/e in A]

Iﬁ\'l =K =90°-x [tan chord theorem/raakl-koordst]
Q11.3.1

In AKTP and AKLN:

PKT =1KN [common/gemeen

KPT = KNL = 90° [given/gegee]
~ AKTP|||AKIN [22/]

Q11.3.2

KT KP

— = [l As]

KL KN

KT . KN=KP.KL

But KL = 2KP [radi: PK =L1P]

~KT.KN=KP.2KP
=2KP’
=2(KT? — TP?) [Theorem of Pythagoras]
=2KT* —-2TF’
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