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QUESTION 10

10.1 A group of people participated in a trial to test a new headache pill.

50% of the participants received the headache pill.
50% of the participants received a sugar pill.

—i— of the group receiving the headache pill were not cured.

% of the group receiving the sugar pill were cured.

10.1.1 Represent the given information on a tree diagram. Indicate on your
diagram the probability associated with each branch as well as the
outcomes.

10.1.2 Determine the probability that a person chosen at random from the group
will NOT be cured.

10.2 Three events, A, B and C, are considered:

2 1 13
P(A)==, P(B)=— and P(AorB)=—.
(A) 5 B) 1 ( ) >0
10.2.1 Are events A and B mutually exclusive? Support your answer with the

necessary calculations.
10.2.2 Determine P(only C), if it is further given that

P(AorC)= %, P(AandC) = —i— and 2P(Band C) = P(A and C).
10.2.3 Determine the probability that events A, B or C do NOT take place.

10.3 Seven friends (4 boys and 3 girls) want to stand in a straight line next to each other
to take a photo.

10.3.1 In how many ways can the 3 girls stand next to each other in the photo?

10.3.2 In the next photo, determine the probability that Selwyn (a boy) and
Lindiwe (a girl) will NOT stand next to each other in the photo.
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QUESTION 9
Given f(x)=x>.

Determine the minimum distance between the point (10 ;2) and a point on . [8]

QUESTION 10

10.1 A, B and C are three events. The probabilities of these events (or any combination
of them) occurring is given in the Venn-diagram below

10.1.1 If it is given that the probability that at least one of the events will occur is
0,893, calculate the value of:

(a) ¥, the probability that none of the events will occur. (1)
(b) x, the probability that all three events will occur. (1)
10.1.2 Determine the probability that at least two of the events will take place. 2)
10.1.3 Areevents B and C independent? Justify your answer. &)
10.2 A four-digit code is required to open a combination lock. The code must be

even-numbered and may not contain the digits 0 or 1. Digits may not be repeated.
10.2.1 How many possible 4-digit combinations are there to open the lock? (3)

10.2.2 Calculate the probability that you will open the lock at the first attempt if

it is given that the code is greater than 5 000 and the third digit is 2. (5)
[17]
TOTAL: 150
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QUESTION 10

10.1

10.2

10.3

Flags from four African countries and three European countries were displayed in a
row during the 2021 Olympics.

Determine:

10.1.1 The total number of possible ways in which all 7 flags from these
countries could be displayed

10.1.2 The probability that the flags from the African countries were displayed
next to each other

A and B are two independent events.

P(A)=0,4 and P(A or B)=0,88

Calculate P(B).

There are 120 passengers on board an aeroplane. Passengers have a choice between a
meat sandwich or a cheese sandwich, but more passengers will choose a meat

sandwich. There are only 120 sandwiches available to choose from. The probability
that the first passenger chooses a meat sandwich and the second passenger chooses a

cheese sandwich is é—i— . Calculate the probability that the first passenger will choose

a cheese sandwich.

TOTAL:
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QUESTION 11
After travelling a distance of 20 km from home, a person suddenly remembers that he did not
close a tap in his garden. He decides to turn around immediately and return home to close

the tap.

The cost of the water, at the rate at which water is flowing out of the tap, is R1,60 per hour.

The cost of petrol is (1,2 + ﬁ) rands per km, where x is the average speed in km/h.

Calculate the average speed at which the person must travel home to keep his cost as low
as possible. [7]
QUESTION 12
12.1 A and B are independent events. It is further given that:
P(A and B)=0,3 and P(only B)=0,2
12.1.1 Are A and B mutually exclusive? Motivate your answer. 1)
12.1.2 Determine:
(@)  P(only A) “4)
(b)  P(not A or not B) ()

12.2 A teacher has 5 different poetry books, 4 different dramas and 3 different novels.
She must arrange these 12 books from left to right on a shelf.

12.2.1 Write down the probability that a novel will be the first book placed on
the shelf. ey

12.2.2 Calculate the number of different ways these 12 books can be placed on
the shelf if any book can be placed in any position. )

12.2.3 Calculate the probability that a poetry book is placed in the first position,
the three novels are placed next to each other and a drama is placed in the
last position. 4
[14]

TOTAL: 150
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QUESTION 11

11.1 Two events, A and B, are such that:

¢ Events A and B are independent
e PmotA)=04
e P(B)=0,3

Calculate P(A and B). 3)
11.2 A survey was conducted among 150 learners at a school.
The following observations were made:

¢ The probability that a learner, selected at random, will take part in:
o Only hockey (H) is 0,24
o Hockey and debating (D), but not chess (C) is 0,14
o Debating and chess, but not hockey is 0,12
o Hockey and chess, but not debating is 0,02

e The probability that a learner, selected at random, participates in at least one
activity is 0,7.

e 15 learners participated in all three activities.

e The number of learners that participate only in debating is the same as the number
of learners who participate only in chess.

The Venn diagram below shows some of the above information.

S
11.2.1 Determine a, the probability that a learner, selected at random,
participates in all three activities. (1)
11.2.2 Determine m, the probability that a learner, selected at random, does
NOT participate in any of the three activities. (1)
11.2.3 How many learners play only chess? 4)
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11.3 A three-digit number is made up by using three randomly selected digits from 0 to
9. NO digit may be repeated.

11.3.1 Determine the total number of possible three-digit numbers, greater than

100, that can be formed. 2)
11.3.2 Determine the total number of possible three-digit numbers, both even

and greater than 600, that can be formed. 4

[15]

TOTAL: 150
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QUESTION 9

A closed rectangular box has to be constructed as follows:

. Dimensions: length (), width (w) and height (k).
o The length (/) of the base has to be 3 times its width (w).
e  The volume hastobe 5 m’.

The material for the top and the bottom parts costs R15 per square metre and the material for
the sides costs R6 per square metre.

9.1 Show that the cost to construct the box can be calculated by: Cost =90w” + 48wh @
9.2 Determine the width of the box such that the cost to build the box is a minimum. (6)

[10]
QUESTION 10

In a certain country, 10-digit telephone numbers with the following format were introduced:

Format Area Code ‘ Exchange Code Number
Number of digits 3 digits | 3 digits 4 digits
Example ' 901 ' 544 _ 1230
Digits may be repeated.
10.1 How many possible 10-digit telephone numbers could be formed? 2)
10.2 Certain restrictions were placed on the groups of digits:

o Area code: must be 3 digits and the first digit can NOT be 0 or 1

o Exchange code: must be 3 digits and the first and second digits can NOT
be 0 or 1

. Number: must be 4 digits and the first digit MUST bea 0 or 1

10.2.1 How many valid 10-digit telephone numbers could be formed by applying
the given restrictions? (3)

10.2.2 Determine the probability that any randomly chosen 10-digit telephone
number would be a valid phone number. 2)

[71
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QUESTION 11

Harry shoots arrows at a target board. He has a 50% chance of hitting the bull's eye on each
shot.

11.1 Calculate the probability that Harry will hit the bull's eye in his first shot and his
second shot.

11.2 Calculate the probability that Harry will hit the bull's eye at least twice in his first
three shots.

11.3 Glenda also has a 50% chance of hitting the bull's eye on each shot. Harry and
Glenda will take turns to shoot an arrow and the first person to hit the bull's eye will

be the winner. Calculate the probability that the person who shoots first will be the
winner of the challenge.

TOTAL:
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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) = (t — 6)(-2t*> +3t—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.
QUESTION 9

Given: f(x)=3x"
9.1 Solve f(x)=f"'(x)
9.2 The graphs f, f/ and f” all pass through the point (0 ; 0).

9.2.1 For which of the graphs will (0 ; 0) be a stationary point?

92.2 Explain the difference, if any, in the stationary points referred to in
QUESTION 9.2.1.

9.3 Determine the vertical distance between the graphsof f/ and f/ at x=1.

9.4 For which value(s) of x is f(x)— f'(x)<0?

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

10.2 Consecutive days
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QUESTION 11
111 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.
11.1.2 Determine P(A or NOT B).
11.2 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 Sm”.

Is this display possible? Justify your answer with the necessary calculations.
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QUESTION 10

10.1 A bag contains 7 yellow balls, 3 red balls and 2 blue balls. A ball is 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 is 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 learners 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.

111 In how many different ways can the chairperson and the deputy chairperson of the
sports committee be elected if there is no restriction on who may be elected?

11.2 A photographer wants to take a photograph of the sports committee. In how many
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?

TOTAL:
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QUESTION 10
In AABC:
e 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.
e BF:FC=2:3.
e  The perpendicular height AG is drawn intersecting DE at H.
e AG=¢ units.
e BC=(5-1) units.
A
D = E
H \\
=
C
B F G

10.1 Write down AH : HG. (D)
10.2 Calculate ¢ if the area of the parallelogram is a maximum.

(NOTE: Area of a parallelogram = base x _| height) (5)

[6]

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 )
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

e  The code is divisible by 5 3)

[7]
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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. 3)

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 i 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. ©)
[9]

TOTAL: 150
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QUESTION 10

Given: f(x)=-3x" +x.
Calculate the value of g for which f(x)+ ¢ will have a maximum value of g

QUESTION 11

11.1 Veli and Bongi are learners 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 Calculate the probability that at least one of the two learners will arrive
late on a randomly selected day.

11.1.2 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.

11.1.3 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 arriving late for school are statistically
independent or not. What will be your response to him? Show ALL

calculations.
11.2 The cards below are placed from left to right in a row.
2o | Buw| 200 dvw| lvew| B0
ve | ¢+ Y ¢
¢ ve ¢ 4
**0 LA I B
o [ a%as e el | maz | aal] | %
11.2.1 In how many different ways can these 6 cards be randomly arranged in a
row?
11.2.2 In how many different ways can these cards be arranged in a row if the

diamonds and hearts are placed in alternating positions?
1123 If these cards are randomly arranged in a row, calculate the probability

that ALL the hearts will be next to one another.

TOTAL:
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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? 2)
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? ?3)

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. (2)

[7]
QUESTION 11

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

AGE TENNIS RUNNING GYM TOTAL

35 years and u 8 c 80

younger R

Older than b 1 J 60

35 years
21 49 70 140

11.1 If it is given that preferring to play tennis and age are independent of each other,
determine the value of a. 3)

11.2 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. 5)
[8]

TOTAL: 150
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QUESTION 10

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

8 use all three.

12 use Instagram and Twitter.

5 use Twitter and WhatsApp, but not Instagram.
x use Instagram and WhatsApp, but not Twitter.
61 use Instagram.

19 use Twitter.

73 use WhatsApp.

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

The

11.1

11.2

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

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

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

TOTAL:
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QUESTION 11

111 Events A and B are mutually exclusive. It is given that:

e P(B) =2P(A)

e P(AorB)=0,57

Calculate P(B).

11.2 Two identical bags are filled with balls. Bag A contains 3 pink and 2 yellow balls.
Bag B contains 5 pink and 4 yellow balls. It is equally likely that Bag A or Bag B is
chosen. Each ball has an equal chance of being chosen from the bag. A bag is chosen
at random and a ball is then chosen at random from the bag.

11.2.1 Represent the information by means of a tree diagram. Clearly indicate the
probability associated with each branch of the tree diagram and write
down all the outcomes.

11.2.2 What is the probability that a yellow ball will be chosen from Bag A?

11.2.3 What is the probability that a pink ball will be chosen?

QUESTION 12

Considertheword M A T H S.

12.1 How many different 5-letter arrangements can be made using all the above letters?
12.2 Determine the probability that the letters S and T will always be the first two letters of

the arrangements in QUESTION 12.1.

TOTAL:
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