Year 10 Chapter 4 Probability Booklet
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6 An experiment involves tossing three coins and counting the number

of heads. Here are the results after running the experiment 100 times.
Number of heads 0 1 2 3
Frequency 938 | 43 | 10

a How many times did 2 heads occur?
b How many times did fewer than 2 heads occur?
¢ Find the experimental probability of obtaining:
i 0heads i 2heads
iii fewer than 2 heads iv atleast I head
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7 An experiment involves rolling two dice and counting the number of 6s. Here are the results after
running the experiment 100 times.

Number of 6s 0 1 2
Frequency 62 | 35 | 3
Find the experimental probability of obtaining:
a noés b two6s

¢ fewer than two 6s d atleast one 6
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8 A 10-sided die, numbered 1 to 10, is rolled
once. Find these probabilities.
a Prs) b Pr(odd)
¢ Pr(even) d Pr(less than 6)
e Pr(prime) f Prorg)
g Pr8,9or10)
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9 Amelia is a prizewinner in a competition and will be randomly
awarded a single prize chosen from a collection of 50 prizes.
The type and number of prizes to be handed out are listed below.

Car

Holiday

iPad

Blu-ray player

Number

4

15

30

Find the probability that Amelia will be awarded the following.

a acar
b aniPad

¢ aprize that is not a car
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10 Many of the 50 cars inspected at an assembly plant contain
faults. The results of the inspection are as follows.

Number of faults | 0 1T [2]3]4
Number of cars 30 12431

Find the experimental probability that a car selected from
the assembly plant will have:

a 1fault b 4faults

¢ fewer than 2 faults d 1 or more faults

e 3ord4faults f atleast 2 faults
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a How many counters drawn were yellow?

b If there were 10 counters in the bag, how many do you expect were red? Give a reason.
¢ If there were 20 counters in the bag, how many do you expect were red? Give a reason.

11 A bag contains red and yellow counters. A counter is drawn from the bag and then
replaced. This happens 100 times and 41 of the counters drawn were red.
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12 Acard is chosen from a standard deck of 52 playing cards that
includes 4 aces, 4 kings, 4 queens and 4 jacks. find the following
probabilities.

a Pr(heart) b Pr(king)

¢ Prkingof hearts) ~ d Pr(heart or club)

e Pr(king or jack) f Pr(heart or king)

g Pr(not a king) h  Pr(neither a heart nor a king)
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Exercise 4B
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1 Match the words in the left column with the description in the right column for two sets.

a union A no elements in both sets
b intersection B elements not in the set
¢ complement C elements in both sets
d mutually exclusive D elements in either set
2 Decide whether the events A and B are mutually exclusive.
a A={L357 —
B={58,11,14}

b A={-3,-2,..,4}
B={-11,-10,..., -4}

¢ A= {prime numbers}
B = {even numbers}
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3 Copy these Venn diagrams and shade the region described by each of the following.

a A b AnBle AandB)
A B A B
¢ AUB(ie AorB) d Bonly

oF
oF

e A(notA) f neither A nor 8

D D
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4 Consider the given events A and B, which involve numbers
taken fom he st 10 pstive nfegers e

A={1,2,4,57,8,10} B={23,56,89}
Represent events A and B in a Venn diagram. A B

List the following sets.
i AnB i AuB

¢ If anumber from the first 10 positive integers is randomly
selected, find the probability that the following events occur.
i A i AnB il AUB

d Are the events A and B mutually exclusive? Why or why not?

LR

5 The elements of the events A and 8 described below are numbers taken from the first 10
prime numbers.

A={2,57,11,13}  B={2,3,13,17,19,23,29}

a Represent events A and 8in a Venn diagram.
b List the elements belonging to the following.

i AandB ii AorB
¢ If anumber from the first 10 prime numbers is selected, find the probability that these
events occur.

i A ii B i AnB v AuB
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6 From a group of 50 adults, 35 enjoy reading fiction (F),
20 enjoy reading non-fiction (N) and 10 enjoy
reading both fiction and non-fiction.

a llustrate the information in a Venn diagram.
b State the number of people who enjoy:
i fiction only

ii - neither fiction nor non-fiction

¢ Find the probability that a person chosen randomly from the group will enjoy reading:
i non-fiction
i non-fiction only

iii both fiction and non-fiction
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7 Atashow, 45 children have the choice of riding on the Ferris wheel (F) and/or the Big Dipper (B).
35 of the children wish to ride on the Ferris wheel, 15 children want to ride on the Big Dipper and
10 children want to ride on both.
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a lllustrate the information in a Venn diagram.
b State the number of children who want to:
i ride on the Ferris wheel only
i ride on neither the Ferris wheel nor the
Big Dipper
¢ Fora child chosen at random from the group, find
the probability that they will want to ride on:
i the Ferris wheel

i both the Ferris wheel and the Big Dipper

il the Ferris wheel or the Big Dipper
iv not the Ferris wheel

Vv neither the Ferris wheel nor the Big Dipper
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8 Ina group of 12 chefs, all enjoy baking cakes and/or tarts. In fact, 7 enjoy baking [ Cakes Tarts

cakes and 8 enjoy baking tarts. Find out how many chefs from the group enjoy
baking both cakes and tarts.

9 Ina group of 32 car enthusiasts, all collect either vintage cars or modern sports cars. 18 collect
vintage cars and 19 collect modern sports cars. How many from the group collect both vintage cars
and modern sports cars?




image20.png
10 Mario and Elisa are choosing a colour to paint the interior walls of their house. They have six colours
to choose from: white (w), cream (c), navy (n), sky blue (s), maroon (m) and violet (v).

Mario would be happy with white or cream and Elisa would be happy with cream, navy or sky blue.
As they can't decide, a colour is chosen at random for them.
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Let M be the event that Mario will be happy with the
colour and let £ be the event that Elisa will be happy with
the colour.

a Represent the events M and £ in a Venn diagram.

M E

@
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b Find the probability that the following events occur.

i Mario will be happy with the colour choice; ie. find Pr(M).
i Mario will not be happy with the colour choice.

iil Both Mario and Elisa will be happy with the colour choice.
iv Mario or Elisa will be happy with the colour choice.

v Neither Mario nor Elisa will be happy with the colour choice.
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11 Of 15 chosen courier companies, 9 offer a local service (L), 7 offer an interstate service (S) and 6 offer
an international service (/). Two companies offer all three services, 3 offer both local and interstate

services, 5 offer only local services and 1 offers only an international service.

a
b

Draw a Venn diagram displaying the given information.

Find the number of chosen courier companies that offer neither local,
interstate nor international services.

If a courier is chosen at random from the 15 initially examined, find the
following probabiliies.

[0) i Pri only)

iii PriLorsS) iv Pr( and S only)

L
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Exercise 4C
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1 Match the shaded two-way tables (A-D) with each description (a-d).

a AnB b Bonly
A Al
B
B
c A A
B
B

c A

d AuB
| a| A
B
3
A~
B
3





image26.png
2 Look at this two-way table.
a State the number of elements in these events.

i AandB i Aonly

iii B only iv neither A nor B
v A vi B

vii A7 viii B”

b AUB(i.e. AorB)includes An B, A only and B only.
Find the total number of elements in A U B.

A

LI

14
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3 The Venn diagram shows the distribution of elements in two sets, A

Aand B. £
a Transfer the information in the Venn diagram to a two-way table. c@»
b Find the number of elements i these regions. 3
i AandB i Bonly iii A only iv neither A nor 8
VA Vi not8 vii Aor B
¢ Find:
i PANB) i Pr(A) il Pr(A only)

4 From a total of 10 people, 5 like apples (4), 6 like bananas (8) and 4 like both
apples and bananas.

a Draw a Venn diagram for the 10 people.
b Draw a two-way table for the 10 people.

¢ Find the number of people who like:

i only bananas i apples
iil apples and bananas iv apples or bananas
d Find:

i PiB) i PANB) il PrAonly) v Pr®) v PAUB)
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5 Of 12 people interviewed at a train station, 7 like staying in hotels, 8 like staying in apartments and 4
like staying in hotels and apartments.
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a Draw a two-way table for the 12 people.
b Find the number of people who like:
i only hotels
il neither hotels nor apartments
¢ Find the probability that one of the people
interviewed likes:
i hotels or apartments
i only apartments
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6 Complete the following two-way tables.

A A b A A
B 3 6 B 2 7
B B
4 11 4
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7 Inaclass of 24 students, 13 like Mathematics, 9 like English and 3 like both.
a Find the probability that a randomly selected student from the class likes both Mathematics

and English.
b Find the probability that a randomly selected student from the class likes neither Mathematics nor
English.
8 Two sets, A and B, are mutually exclusive. AT A
a Find Pr(A N B). B S
b Now complete this two-way table. B 5
10 18
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9 Of 32 cars at a show, 18 cars have four-wheel drive, 21 are
sports cars and 27 have four-wheel drive or are sports cars.
a Find the probability that a randomly selected car at the show
is both four-wheel drive and a sports car.
b Find the probability that a randomly selected car at the show
is neither four-wheel drive nor a sports car.
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10 A card is selected from a deck of 52 playing cards.

Find the probability that the card is:
a aheartora king
b acluboraqueen

¢ ablack card or an ace
d ared card ora jack
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11 For some of the problems above you will have noticed the following, which is called the addition rule.

A + B - ANnB = AuB

A B A B A B A B
Use the addition rule to find A U 8 in these problems.
a Of 20 people at a sports day, 12 people like archery (4), 14 like basketball (8) and 8 like both
archery and basketball (A  8). How many from the group like archery or basketball?

b Of 100 households, 84 have wide-screen TVs, 32 have high-definition TVs and 41 have both. How
many of the households have wide-screen or high-definition TVs?
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Exercise 4D
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Complete the following by filling in the blanks
a The probability of A given B is denoted by

on ) NuMber of elements in
b PriAgiven B) = ber of elements in

Consider this Venn diagram.
a What fraction of the elements in A are also in 87 (This finds Pr(8| A).)

b What fraction of the elements in 8 are also in A? (This finds Pr(A| 8).)
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3 Use this two-way table to answer these questions.
a What fraction of the elements in A are also in 87 (This finds Pr(8| A).)
b What fraction of the elements in 8 are also in A? (This finds Pr(A| 8).)

A A
B[ 71512
B3 4
10616
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4 The following Venn diagrams display information about the number of elements associated with the
events A and . For each Venn diagram, find:

i Pr(A) ii Pr(AnB) ii Pr(A|B) iv Pr(8|A)
a AB b A B

c A B d A B

QD) QD

3
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5 Of a group of 20 English cricket fans at a match, 13 purchased a pie, 15 drank beer and 9 purchased
a pie and drank beer.
Let A be the event ‘the fan purchases a pie’.
Let B be the event ‘the fan drank beer'.

a Copy and complete this two-way table. A4
b Find the probability that a fan only purchased a pie (and did not [8]o
drink beer). L&
¢ Find the probability that a fan purchased a pie, given that they drank beer. 2

d Find the probability that a fan drank beer, given that they purchased a pie.
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6 The following two-way tables show information about the number
of elements in the events A and 5.
For each two-way table, find:

i Pr(A) i PrAnB)
iil Pr(A|B) iv Pr(8|A)
a A b A A
B 2 8 10 B 1 4 5
B 5 3 8 B 3 4
7 11 18 4 5 9
c A A d A A
B 7 3 10 B 4 2 6
B 1 6 7 B 8 2 10
8 9 17 12 4 16
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7 Of 15 musicians surveyed to find out whether they play
the violin or the piano, 5 play the violin, 8 play the piano
and 2 play both instruments.

a Represent the information in a Venn diagram.

b How many of the musicians surveyed do not play
either the violin or the piano?

¢ Find the probability that one of the 15 musicians
surveyed plays piano, given that they play the violin.

d Find the probability that one of the 15 musicians
surveyed plays the violin, given that they play piano.
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8 Acard is drawn from a deck of 52 playing cards.
Find the probability that:

a the card is a king given that itis a heart
b the card is a jack given that itis a red card

9 Two events, A and B, are mutually exclusive. What can be said about the probability of A given B
(i.e. Pr(A| B)) or the probability of B given A (i.e. Pr(B| A))? Give a reason.

OO
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10 On a car production line, 30 cars are due to be completed by the end of the day. Fifteen of the cars
have cruise control and 20 have aitbags, and 6 have both cruise control and airbags.
a Represent the information provided in a Venn diagram or two-way table.
b Find the probability that a car chosen at random will have:
i cruise control only i airbags only
¢ Given that the car chosen has cruise control, find the probability that the car will have airbags.
d Given that the car chosen has airbags, find the probability that the car will have cruise control.
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Exercise 4E
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1 Choose either with replacement or without replacement to complete the following.
a Two chocolates are selected from a box and eaten. This is an example of
b Two cards are selected from a pack one after the other and their suit recorded. Each card is re(umed
to the pack after its suit is recorded. This is an example of

2 Two letters are chosen from the word DOG.
a Complete a table listing the sample space if selections are made:

i with replacement i without replacement
Ist
D 0 G
D | @D (D)
2nd 0 2nd
G

b State the total number of outcomes if selection is made:
i with replacement il without replacement
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3 Two digits are selected from the set {2, 3,4} to form a two-digit number. Find the number of two-digit
numbers that can be formed if the digits are selected:

a with replacement b without replacement
2 3 4 2 3 4

2 22 32 2 x 32

3 3 x
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4 Afair 4-sided die is rolled twice.
a List all the outcomes, using a table.

st

@y @n
2nd

1
2
3
4

b State the total number of possible outcomes.
¢ Find the probability of obtaining the outcome (2, 4).
d Find the probability of:

i adouble i asumof at least 5 il a sum not equal to 4
5 Two coins are tossed, each landing with a head (H) or tail (T). Ist
a List all the outcomes, using a table.
b State the total number of possible outcomes. g P
¢ Find the probability of obtaining the outcome (H, T). T
d Find the probability of obtaining:
i exactly one tail ii~at least one tail

e If the two coins are tossed 1000 times, how many times would you expect to get two tails?
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6 Two letters are chosen from the word SETS, without replacement. Ist

a Complete this table to list the sample space. s & T s

b Find the probability of:
i obtaining the outcome (€, S)
i~ selecting one T
il selecting two letters that are S
iv selectinganSandaT
v selectinganSoraT

S
E
T
S
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7 Aletter is chosen from the word LEVEL without replacement and
then a second letter is chosen from the same word.
a Draw a table displaying the sample space for the pair of

letters chosen.
b State the total number of outcomes possible.
¢ State the number of outcomes that contain exactly one of the following letters.

iV i L iil £
d Find the probability that the outcome will contain exactly one of the following letters.
iV i L iil £

e Find the probability that the two letters chosen will be the same.
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8 In a quiz, Min guessed that the probability of rolling a sum Die2
of 10 or more from 2 six-sided dice is 10%. Complete the
following to decide whether or not this guess is correct.
a Copy and complete the table representing all the

outcomes for possible totals that can be obtained.

b State the total number of outcomes. Die
¢ Find the number of the outcomes that represent

asum of:

i3 i 7 i less than 7
d Find the probability that the following sums are obtained.

i 7

i less than 5

iii greater than 2

iv atleast 11

e Find the probability that the sum is at least 10, and decide whether or not Min’s guess
is correct.
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9 Acoin and a six-sided die are tossed. Heads on the coin is worth 2 points and a tail is worth 4 points.

These points are added to the score on the die. Use a table to find the probability that the total
score is:

a4

b 6

¢ greater than 7
d atmost6
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10 Decide whether the following situations would naturally involve
selections with replacement or without replacement.
a selecting two people to play in a team
b tossing a coin twice
¢ rolling two dice
d choosing two chocolates to eat
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1

In a gym, Justine considers choosing two weights to fit onto a leg weights machine to make the load
heavier. She can choose from 2.5 kg, 5 kg, 10 kg or 20 kg, and there are plenty of each weight
available. Justine’s friend randomly chooses both weights, with equal probability that she will choose
each weight, and places them on the machine. Justine then attempts to operate the machine without
knowing which weights were chosen.
a Complete a table that displays all possible total weights that could be placed on the machine.
b State the total number of outcomes.
¢ How many of the outcomes deliver a total weight described by the following?
i equalto 10kg
i less than 20 kg
iii at least 20 kg
d Find the probability that Justine will be attempting to lift the following weights?
i 20kg
i 30kg
iii no more than 10 kg
iv less than 10 kg
e If Justine is unable to lift more than 22 kg, what is the probability that she will not be able to
operate the leg weights machine?
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Exercise 4F
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Exercise 4A
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1 Acoin is tossed three times and a head or tail is obtained
each time as shown in the tree diagram.

a
b

How many outcomes are there?
What is the probability of the
outcome HHH?

How many outcomes obtain:

i 2tails?

i 20r3 heads?

Toss 1

Toss 2

-,

o

Toss 3
2 H
—T
2

i
—T
2

i H
™~
[T

Outcome

(H, H, H)
(H.H.T)

(HT.H)
HT.T)

(T, H,H)
(THT

(T, T, H)
(T.T.T)
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2 Abox contains 2 white (W) and 3 black (8) counters.
a Asingle counter is drawn at random. Find the probability that
itis:
i white i black
b Two counters are now drawn at random. The first one is replaced
before the second one is drawn. Find the probability that the second
counter is:

i white i black
& Two counters ae drawn and th fst courter s not relaced _
before the second one is drawn. If the first counter is white,

find the probability that the second counter is:
i white i black

| JOF
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3 Boxes A and B contain 4 counters each. Box A contains 1 yellow and 3 orange counters and
box B contains 3 yellow and 1 orange counter. A box s chosen at random and then a single counter
is selected.

a If box Ais chosen, what is the probability of selecting a yellow counter?
b If box B is chosen, what is the probability of selecting a yellow counter?
¢ Represent the options available by completing this tree diagram.

Box Counter  Quicome  Probability

% yellow (A, yellow) %xlzl
1 A<
2

oange

yellow
B <
- )
d What is the probability of selecting box B and a yellow counter?

& What is the probability of selecting 1 yellow counter?





image58.png
4 Abag contains 4 red (R) and 2 white (W) marbles,
and two marbles are selected without replacement.

b

Complete this tree diagram, showing all
outcomes and probabilities.

Find the probability of selecting:

i ared marble and then a white marble (R, W)
i 2 red marbles

i exactly 1 red marble

If the experiment is repeated with

replacement, find the answers to each

question in part b. You may need to
redraw the tree diagram.

Selection 1

4
H

Selection 2 Outcome  Probability
5 R (RR)  #xi=}
R <
W
R
W,
W
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5 Two students are selected from a group of 3 males Selection 1
(M) and 4 females (F), without replacement.
a Complete this tree diagram to help find
the probability of selecting:
i 2males
i 2females
iii 1 male and 1 female
iv 2 people either both male or both female 4
b If the experiment is repeated with 7

replacement, find the answers to each question in part a.

Selection 2 Outcome  Probability

M

A
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6 A fair 4-sided die is rolled twice and the pair of Roll 1 Roll2  Qutcome  Probability
numbers is recorded. 1 1-1
4 . . i (LD gXg=1g
a Complete this tree diagram to list w2
the outcomes. 1
State the total number of outcomes.

¢ Find the probability of obtaining:

i adthenal;ie. the outcome (4, 1) 2
i adouble

d Find the probability of obtaining a sum
described by the following: 3
i equalto2
i equaltos
il less than or equal to 5 4

AV

1
2
3
1
1

2
3
1
1

2
3
1
1
2
3
1
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As part of a salary package, a person can select either a Falcon
or a Commodore. There are 3 white Falcons, 1 silver Falcon,
2 white Commodores and 1 red Commodore to choose from.

a Complete a tree diagram showing a random selection of
a car make, then a colour.

Car Colour  Outcome  Probability

white
Falcon <

e <

b Find the probability that the person chooses:
i awhite Falcon i ared Commodore
il a white car iv a car that is not white
v asilver car or a white car Vi acar that is neither a Falcon nor red
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8 Two bottles of wine are randomly selected for tasting from a box containing 2 red and 2 white wines.
Use a tree diagram to help answer the following.
a I the first bottle is replaced before the second is selected, find: R
i Pr(2red) R <
i Pr(l red)
i Pr(not 2 white)
iv Pr(at least 1 white)
b If the first bottle is not replaced before the second is selected, find: < 3

w

i Pr(2red) w.
i Pr(l red)

i Pr(not 2 white)

iv Pr(at least 1 white)
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9 Imagine that the probability of rain next Monday is 0.2. The probability of rain on a day after a rainy
day is 0.85, whereas the probability of rain on a day after a non-rainy day is 0.1.

a Next Monday and Tuesday, find the probability Vit Draw a roe diagram, e the J

of having: one below.

i 2rainy days Monday  Tuesday

i exactly 1 rainy day 085 R

iii at least 1 dry day = <
b Next Monday, Tuesday and Wednesday, find the 02 N

probability of having:

i 3rainy days

il exactly 1 dry day 08\ -
iiiat most 2 rainy days X
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1 Complete the following by filling in the blanks.
a Alistof all the possible outcomes from an experiment is called the

b The numerical values used to describe levels of chance are between and
¢ An event with a probability of 0.8 would be described as to occur.
d Obtaining a tail from the toss of a coin is called an of the experiment.

2 Order these events (A-D) from least likely to most likely.
A The chance that it will rain every day for the next 10 days.
B The chance that a member of class is ll on the next school day.
C The chance that school is cancelled next year.
D The chance that the Sun comes up tomorrow.
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3 For the following spinners, find the probability that the outcome Hint: Since each section is equal,

will be a 4. SR
| ‘ | . | .
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4 Aletter is chosen randomly from the word TEACHER.
a How many letters are there in the word TEACHER?
b Find the probability that the letter is:
i anR
i anE
ii notan E
iv anRoranE

5 Aletter is chosen randomly from the word EXPERIMENT. Find the probability that
thelter i
a ankE

b avowel
¢ notavowel
d an Xoravowel




