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12 Assume that the probability of a baby being bor on a certain day is the same for cach
day of the week. Find the probability that a randomly chosen person was born:
a on a Wednesday b not on the weekend.
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13 A random experiment results in 1, 2, 3 or 4. If 1,2 and 3 are equally likely to occur, and
4is twice as likely to occur as 3, find the probability of each of the possible outcomes.

14 For a particular biased six-sided die it is known that the numbers 2, 3, 4 and § are
equally likely to occur, that the number 6 occurs twice as often as the number 2, and
that the number 1 occurs half as often as the number 2.

a Find the probability of each of the possible outcomes.
b Find the probability that the number observed is not a 6.
15 A spinner has four sectors numbered 1,2, 3 and 4. Suppose that Pr(1) = x, Pr(2) = x* E
and Pr(3) = 02,
a Find an expression for Pr(4) in terms of x.
b Suppose it is known that 0.1 < x < 0.5. Sketch the graph of Pr(4) against x.
© Hence find the maximum possible value of Pr(4), correct to two decimal places.





image6.png
Exercise 9B

1 Estimate the probability of the event specified occurring, using the data given:
@ Pr(head)if a coin is tossed 100 times and 34 heads observed
b Pr(ten) if a spinner is spun 200 times and lands on the ‘ten’ 20 times
© Pr(two heads) if two coins are tossed 150 times and two heads are observed on
40 occasions

d Pr(threc sixes) if three dice are rolled 200 times and three sixes observed only once

2 A student decides t0 t0ss two coins and notes the results.

a Do you think relative frequencies obtained from 20 trials would make for a good
estimate of the probabilities?

b Perform the experiment 20 times and estimate Pr(two heads), Pr(one head) and
Pr(no heads).

© Combine your results with those of your friends, so that you have results from at
least 100 trials. Use these results to again estimate the probabilities.

d Do you think the data from 100 trials give better estimates of the probabil

@ How many trials would you need to find the probabilities exactly?

3 Two misshapen six-sided dice were used for the following experiment. The first die was
thrown 500 times and 78 sixes were observed. The second die was thrown 700 times
and 102 sixes were observed. If you wished to throw a six, which die would you choose
1o throw, and why?




image7.png
4 Abowl contains 340 red and 60 black balls.
a State the proportion of red balls in the bowl.
b A random sample of 60 balls is taken from the bowl and is found to have 48 red
balls. Find the proportion of red balls in the sample.
© Another random sample of 60 balls is taken from the bowl and is found to have 54
red balls. Find the proportion of red balls in the sample.
d Whatis the expected number of red ball
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5 Inasurvey of 2000 people, 890 indicated that they regularly use social media to keep in
touch with friends. What s an estimate for the probability that the next person surveyed
also uses social media?

& A square of side length | metre contains a blue one-quarter
of a circular disc centred at the bottom-left vertex of the
square, as shown.

a What proportion of the square is blue?
b I a dart thrown at the square is equally likely to hit any

part of the square, and it hits the square every time, find
the probability of it hitting the blue region.

7 Adartis thrown at random onto a board that has the shape.
of a circle as shown. Calculate the probability that the dart
will hit the shaded region.
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8 A spinneris as shown in the diagram.
Find the probability that when spun the pointer will land on:

a the red section
b the yellow section

© any section except the yellow section.

9 Inasideshow ata fete a dart is thrown at a square with
side length | metre. The circle shown has a radius of
0.4 metres. The dart is equally likely to hit any point on
the square. Find the probability that the dart will hit
@ the shaded part of the square
b the unshaded part o the square.
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10 A dartis thrown at random onto the board shown. The

board i square of side length x,the larger circle is of
radius 3 and the smaller circle s ofradius .

a Find, interms of x:
i the area of the square

the area of the larger circle

the area of the smaller circle.

b Hence find the probability that the dart will land:
i inside the smaller circle

in the white region

i in the outer shaded region.

/.\
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1 Two fair coins are tossed. Use the sample space for this experiment to find the

b more than one tail.

2 Afair coin is tossed twice. Find the probability that:
a thefisttossisahead b the second tossis ahead © both tosses are heads.

3 Two regular dice are rolled. Use the sample space for this experiment to find the
probability that the sum of the numbers showing is:
a cven b3 © less than 6.
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Two regular dice are rolled. Use the sample space for this experiment to find the
probability that the sum of the numbers showing is:
a equalto 10 b odd  less than or equal t0 7.

A fair coin is tossed three times. Use the sample space for this experiment to find the
probability that:

a exactly one tail is observed b exactly two tails are observed

© exactly three ails are observed d no tails are observed.

A fair coin is tossed three times. Use the sample space for this experiment to find the
probability that:

@ the third toss is a head

b the second and third tosses are heads

© atleast one head and one tail are observed.

An experiment consists of rolling a die and tossing a coin. Use a tree diagra to list
the sample space for the experiment. Find the probability of obtaining a head and an
even number.
Two coins are tossed and a die is rolled.
a Draw a tree diagram to show all the possible outcomes.
b Find the probability of observing:
i twoheadsand a6

il one head, one tail and an even number

il two tails and an odd number

iv an odd number on the die.
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9 Madison has a choice of two entrees (soup or salad), three main courses (fish, chicken
or steak) and three desserts (ice-cream, lemon tart or cheese).
a Draw a tree diagram to show all her possible dinner combinations.
b If Madison chooses all three courses, and is equally likely to choose any of the
‘options at each course, find the probability that:
i she chooses soup, fish and lemon tart
il she chooses fish
i she chooses salad and chicken
v she doesn’t have the lemon tart.
 Suppose Madison has the choice to omit the entree and/or the dessert course.
altogether. Find the probability that:
i she chooses soup, fish and lemon tart
il she chooses all three courses
il she chooses only two courses
iv she has only the main course.
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10 A bag contains five balls, numbered I to 5. A ball is chosen at random, the number
noted and the ball replaced. A second ball is then chosen at random and its number
noted.

a Draw up a table of ordered pairs to show the sample space for the experiment.
b Find the probability that:
i the sum of the two numbers is 5
il the two numbers are different
i the second number is two more than the first
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1

€=(1.2,3,4,567.8,9,10,, A= (1,2.3.4], B=(2.4,6).
‘Show these sets on a Venn diagram and use your diagram t0 find:
aAuB b ANB ca
dAnp e (AnBy f@usy

£={1.2.3,4.5,6.7.8.9,10,11.12). A = {multiples of four), B = even numbers}.
‘Show these sets on a Venn diagram and use your diagram to find:

aa b B c AUB

d @uBy e ANy

& = (different letters of the word MATHEMATICS)

A = {different letiers of the word ATTIC}

B = (different letters of the word TASTE}

Show &, A and B on a Venn diagram, entering all the elements. Hence list the sets:
aa b B c AUB

d @uBy e AUB fANE

Inasurvey of 100 university students, a market research company found that
70 students owned smartphones, 45 owned cars and 35 owned smartphones and cars.
Use a Venn diagram to help you answer the following questions:

a How many students owned neither a car nor a smartphone?

b How many students owned either a car or a smartphone, but not both?
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5 Lete =(1,2,3,4,5,6), where the outcomes are equally likely. If A = (2,4, 6] and
B=[3). find:

a PrAUB) b PHANB) © Pra) d Pr(B)
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6 Lete=(1,23,4,56,7.8,9,10, 11,12}, where the outcomes are equally likely. If A is
the event ‘an even number’ and B is the event ‘a multiple of three’, find:
a Pr(A) b Pr(B) «© Pr(An B)and hence Pr(A U B).
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In Sam’s class at school many of the students are on the swimming team. There are
18 students in the class. Seven of the students swim freestyle and four swim backstroke.
Two students swim both freestyle and backstroke. Draw a Venn diagram and use it to
find the probability that a student randomly chosen from Sam’s class:

a swims freestyle b swims backstroke
© swims freestyle and backstroke d s on the swimming team.

Suppose that A is the set of factors of 12, and B s the set of prime numbers less than 10.
If a number is chosen at random from the integers from 1 t0 20, draw a Venn diagram
and use it o find:

a Pra) b Pr(B) © PrANB) d PAUB)
Suppose Pr(4) = 0.5, Pr(B) = 0.4 and Pr(4 1 B) = 0.2. Find Pr(A U B).
Suppose Pr(4) = 0.35. Pr(B) = 0.24 and Pr(A 1 B) = 0.12. Find PrA U B).

Suppose Pr(A) = 0.28, Pr(B) = 0.45 and A € B. Find:
a PrANB) b PAUB)
Suppose Pr(A) = 0.58, Pr(B) = 0.45 and B € A. Find:
a PrANB) b PAUB)

Suppose Pr(4) = 0.3, Pr(B) = 0.4 and A 0 B = 0. Find:
a PrAnB) b PHAUB)
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Suppose Pr(4) = 0.08, Pr(B) = 0.15, and A and B are disjoint. Find:
a PrANB) b PAUB)

Suppose Pr(4) = 0.3, Pr(B) = 0.4 and Pr(4 U B) = 0.5. Find Pr(A 1 B).
Suppose Pr(4) = 024, Pr(B) = 0.44 and Pr(A U B) = 0.63. Find Pr(A 1 B).
Suppose Pr(4) = 0.3, Pr(B) = 0.4 and Pr(A 1 B) = 0.2. Find PA U B).

Suppose that in a certain school the probability that a student plays soccer is 0.18, the
probability that a student plays tennis is 0.25, and the probability that a student plays
0.11. Find the probability that a student plays either or both
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a certain school the probability that a student studies Chinese is 0.22,

the probability that a student studies French is 0.35, and the probability that a student

studies both languages is 0.14.

a Find the probability that a student in that school studies at least one of these
languages.

b Find the probability that a student in that school studies exactly one of these
languages.
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Exercise 9E

1 If A and B are events such that Pr(4) = 0.6, P(A 1 B) = 0.4 and Pr(’ 1 B) = 0.1, find:
a PrAnB) b Pr(B) © PrA' N B) d PrAUB)

2 If A and B are events such that Pr(A’) = 0.25, Pr(’ 1 B) = 0.12 and Pr(B) = 0.52, find:
a Pr(a) b PANB) © PrAUB) d Prg)

3 I Cand D arc events such that Pr(C U D) = 0.85, Pr(C) = 0.45 and Pr(’) = 0.37. find:
a PuD) b PHCND) © PCnD) d PCTUD)
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If E and F are events such that Pr(E U F )
find:

a Pr(E) b Pr(F) © Pi(E'NF) d PH(E'UF)

=07, Pr(E N F) = 0.15 and Pr(E") = 0.5,

If A and B are events such that Pr(4) = 0.8, Pr(B) = 0.7 and Pr(4’ 0 B') = 0.1, find:
a PAnB) b Pr(4’ N B) © Pr(AUB) d PrAUB)

In a recent survey of senior citizens, it was found that 85% favoured giving greater
powers of arrest to police, 60% favoured longer sentences for convicted persons, and
50% favoured both propositions.

a What percentage favoured at least one of the two propositions?

b What percentage favoured neither proposition?

‘The following information applies to a particular class:
& The probability that a student’s name begins with M
= The probability that a student does not study French is %.

& The probability that a student studies French and has a name beginning with M is }
Find the probability that a student chosen at random from this class:

a studies French

b has a name which does not begin with M

 has a name which does begin with M, but does not study French

d has a name which does not begin with M and does not study French,
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8 A frame is chosen at random from a shop where picture frames are sold. Itis known
that in this shop:

= the probability that the frame is made of wood is 0.72

& the probability that the frame is freestanding is 0.65

= the probability that the frame is not made of wood and is not freestanding is 0.2.
Find the probability that the randomly chosen frame:

@ is made of wood or is freestanding b is made of wood and is freestanding

© is not made of wood d s not made of wood but is freestanding.

9 Ataschool camp consisting of 60 students, sailing was offered as an activity one
‘morning, and bushwalking in the afternoon. Every student attended at least one activity.
If 32 students went sailing and 40 students went bushwalking, find the probability that a
student chosen at random:
a undertook neither of these activities b has sailed or bushwalked
© has sailed and bushwalked d has sailed but not bushwalked.
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10 Ata barbecue attended by S0 people, hamburgers and sausages were available. It was
found that 35 hamburgers and 38 sausages were eaten, and six people were noted
10 have eaten neither a hamburger nor a sausage. If no person ate more than one.
hamburger or one sausage, find the probability that a person chosen at random ate:

a a hamburger or a sausage b ahamburger and a sausage
© only one serve of food d only a hamburger.
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1 Suppose that a fair die is rolled, and event A is defined as ‘rolling a six’ and event B as
“rolling a number greater than 2. Find Pr(A | B).

2 Suppose that a fair die is rolled, and event A is defined as ‘rolling a three’ and event B as
“rolling an odd number’. Draw a Venn diagram and use it to find Pr(4 | B).

3 In Sam’s class seven students play both violin and piano, 12 students play violin only.
and 12 students play piano only. Draw a Venn diagram and use it to find the probability
that a randomly chosen student plays the violin given that they play the piano.

4 Two dice are rolled and the outcomes observed. Given that the dice both show the same
‘number, what is the probability that it's a ‘double six*?

5 In Annabelle’s class 17 students own an iPhone, 7 own an iPad, and 4 own both.
@ Whats the probability that a student owns an iPad, given that they own an iPhone?
b Whatis the probability that a student owns an iPhone, given that they own an iPad?
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6 A group of 100 people were questioned and classified according to sex and whether
or not they think private individuals should be allowed to carry guns. The results are:
shown in the table.

Do you think private individuals should be allowed to carry guns?

| Male  Female | Total
[ Yes | 35 30 65
 No 25 10 35
| Towl | 60 0 [ 100

One person s chosen at random from the group. Given that this person is male, what is
the probability that they think private individuals should be allowed to carry guns?

7 The following data was derived from accident records on a highway noted for its
above-average accident rate.

Probable cause
‘ Typeof | Speed  Alcohol Reckless  Other | Total
accident driving
| Faal a2 61 2 EED
| Nonfaul | 88 185 98 60 | a3
| Toul 130 246 120 72 | se8

Use the table to estimate:

@ the probability that speed is the cause of the accident

b the probability that the accident is fatal

 the probability that the accident s fatal, given that speed is the cause
d the probability that the accident is fatal, given that alcohol is the cause.
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Given that for two events A and B, Pr(4) = 0.6, Pr(B) = 0.3 and Pr(B|4) = 0.1, find:
a PAnB) b Pr(A|B)

For events A and B:
a if Pr(A) = 0.7 and Pr(A 0 B) = 0.4, find Pr(B| A)

b if Pr(4| B) = 0.6 and Pr(B) = 0.5, find Pr(A 1 B)

© if Pr(A| B) = 0.44 and Pr(A 0 B) = 0.3, find Pr(B).

In 2 random experiment Pr(4) = 0.5, Pr(B) = 0.4 and Pr(A U B) = 0.7. Find:
a PrANB) b Pr(A|B) < Pr(Bl4)

Ina random experiment Pr(A) = 0.6, Pr(B) = 0.54 and Pr(A N B') = 0.4. Find:
a PrANB) b Pr(A|B) < Pr(Bl4)

In a random experiment Pr(4) = 0.4, Pr(A | B) = 0.6 and Pr(B) = 0.5. Find:

a PrANB) b Pr(B|A)

‘The current football fixture has the local team playing at home for 60% of its matches.
‘When it plays at home, the team wins 80% of the time. When it plays away. the team
wins only 40% of the time. What percentage of its games does the team play away
and win?

The probability that a car will need an oil change is 0.15, the probability that it needs a
new il filter is 0.08, and the probability that both the oil and the filler need changing
0.03. Given that the oil has to be changed, what s the probability that a new oil filter
also needed?
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A person is chosen at random from the employees of a large company. Let W be the
event that the person chosen is a woman, and let A be the event that the person chosen
is 25 years or older. Suppose the probability of selecting a woman is Pr(W) = 0.652
and the probability of a woman being 25 years or older is Pr(A| W) = 0.354. Find the
probability that a randomly chosen employee is a woman aged 25 years or older.

Ina class of 28 students there are 15 girls. Of the students in the class, six girls and
eight boys play basketball. A student is chosen at random from the class. If G represents
the event that a girl student is chosen and B represents the event that the student chosen
plays basketball, find:

a PrG) b Pr(B) © Pr(B) d Pi(BIG)

e PrGIB) £ PrBIG) & PB NG h P(BNG)

Ina senior college, 25% of the Year 11 students and 40% of the Year 12 students would
prefer not to wear school uniform. This particular college has 320 Year 11 students and
280 Year 12 students. Find the probability that a randomly chosen student s in Year 11
and is in favour of wearing school niform. What s the overall percentage of students
who are in favour of wearing school uniform?
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18 Ata certain school it was found that 35% of the 500 boys and 405% of the 400 girls
enjoyed bushwalking. One student from the school is chosen at random. Let G represent
the event that the student is a girl, and B represent the event that the student enjoys
bushwalking.

a Find, comrect to two decimal places:

i PG) 0 PBIG) il PUBIG) i PHBNG) v PHBNG)
b Find Pr(B).
© Hence find:

i PG|B) i Pr(G|B)
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Jane has three bags of lollics. In bag 1 there are three mints and three toffees, in bag 2
there are three mints and two toffees, and in bag 3 there are two mints and one toffee.
Jane selects a bag at random, and then selects a lolly at random. Find:

@ the probability she chooses a mint from bag |

b the probability she chooses a
 the probability that Jane chose bag 1, given that she selects a mint.

Assuming a finite sample space, describe the relationship between events A and Bif:
Pr(4)
a PrA|B) =1 b PrA|B)=0 c PrA|B)
1» 1n 1D 56

For two events A and B, itis known that Pr(4) = 0.3 and Pr(A| B) = 0.55. Itis also
known that 0.1 < Pr(A| B) < 0.3. Lety = Pr(B) and let x = Pr(A| B).

a Sketch the graph of y against x for 0.1 < x < 03.

b Hence find the maximum and minimum possible values of Pr(B).

A bowl contains x blue dises and x + 4 red discs. A disc is chosen at random, the colour

recorded and the disc replaced. A second disc is then chosen at random and its colour
recorded.

a Find, interms of , the probability of obtaining two discs of the same colour.
b If the probability of obtaining two discs of the same colour is % find the value of x.
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23 A dartis thrown at the board shown. The board is a square of side
length 50 cm, and the circle has radius x cm. The dart is equally
likely to hit any point on the board. If it hits the shaded region inside O
the circle, the score is 50 points; otherwise, the score is 10 points.

a Find an expression for the probability that a dart scores 50 points.

b Find an expression for the probability that the total score from two darts s 60 points.

© Hence find the value of x that maximises the probability that the total score from two
darts is 60 points, and find the value of this maximum probability. Give your answers
cormect 10 two decimal places.
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Exercise 9G

1 A group of 100 people were questioned and classified according to sex and whether
or not they think private individuals should be allowed to carry guns. The results are
shown in the table.

Do you think private individuals should be allowed to carry guns?

Total
35 30 65
25 10 35

Toul | 60 0 100

Is support for private individuals carrying guns independent of sex?

2 A group of 500 students were asked whether they would rather spend their recreational
time playing sport or listening to music. The results, as well as the sex of the student,
are given in the following table.

Total
25 150 315
7 50 125

Towl [ 300 200 | 500
Is preference for playing sport or listening to music independent of sex?
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An analysis of traffic accidents in a certain city classified the accident as serious or
inor, as well as whether the driver was speeding or not.

‘ o Speeding
| sccident | Yes  No | Toul

Serious | 42 61 | 103
Minor 88 185 | 273
| Toul 130 246 | 376

Is the seriousness of the accident independent of whether the driver was speeding
or not?

An experiment consists of drawing a number at random from {1,2,3, ..., 12}.
LetA =(1,2,3,4,5,6). B=(1,3,5,7.9.11) and C = (4,6.8,9).

a Are A and B independent?

b Are A and C independent?

© Are Band C independent?
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Adie is thrown and the number uppermost is recorded. Events A and B are defined
as “an even number’ and ‘a square number” respectively. Show that A and B are
independent.

Two events A and B are such that Pr(4) = 0.3, Pr(B) = 0.1 and Pr(A 1 B) = 0.1. Are
Aand Bindependent?

If A and B are independent events with Pr(A) = 0.6 and Pr(B) = 0.7, find:
a PrA|B) b PiANB) © PAUB)

1f A and B arc independent events with Pr(A) = 0.5 and Pr(8) = 0.2, ind Pr(A U B).

A man and a woman decide to marry. Assume that the probability that each will have a
specific blood group s as follows:

| Bloodgroup [ O A B | AB
[_Probabilty | 05 | 035 | o1 | 005
If the blood group of the husband is independent of that of his wife, find the probability
that:

a the husband is group A

b the husband is group A and his wie is group B

© both are group A

d the wife is group AB and her husband is group .
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10 The 165 subjects volunteering for a medical study are classified by sex and blood
pressure (high (H), normal (N) and low (L).

[ H N L

AR

_F|lun » n

[Toul [99 44 2

Ifa subject is selected at random, find:

a Pr(N) b P(F A H) © PFUH)
d P(FIL) o PrLIF)

Are F and L independent? Explain.
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11 Events A and B are as shown in the Venn diagram. Show
that A and B are independent.
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12 The probability that a married woman watches a certain television show is 0.4, and the
probability that her husband watches the show is 0.5. The television viewing habits of
ahusband and wife are clearly not independent. In fact, the probability that a married
‘woman watches the show, given that her husband does, s 0.7. Find the probability that:

a both the husband and wife watch the show
b the husband watches the show given that his wife watches it

13 The 65 middle managers in a company are classified by age and income as follows:

Age
30-39(1)  4049(F)  50-69(S)
3 4 1
8 10 3
2 16 8
1 2 30 2

A middle manager is selected at random from the company. Find:

a Pl b Pr(S) © Px(T) d Pr(M)
e PrLNF) £ P70 M) & PrLIF) b Pe(T|M)
Is income independent of age? Explain your answer.




image38.png
14 A consumer research organisation has studied the services provided by the 150 TV
repair persons in a certain city and their findings are summarised in the following table.

[ Good service (G)  Poor service (G')
Factory trained (F) a8 16
Not factory trained (") u )

@ One of the TV repairers is randomly selected. Calculate the following probabilitis:
i Pr(G| F), the probability that a factory-trained repairer is one who gives good
service
il Pr(G (), the probability that the repairer is giving good service and is factory
trained
il Pr(G U F), the probability that the repairer s giving good service or s factory
trained or both
b Are events G and F independent?
© Are the events G and F mutually exclusive?

15 Let A and B be independent events with Pr(4) # 0 and Pr(B) # 0. It is known
that Pr(4) + Pr(B) = 0.3. Find the minimun possible value of Pr( U B), and the
corresponding values of Pr(4) and Pr(B).
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For each of the following questions, perform the simulation by using your caleulator to
generate random numbers.

1 Use simulation to estimate the probability that, in a family with three children, all the
children are boys.
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A teacher gives the class a test consisting of five “truc or false” questions. Use
simulation to estimate the probability that a student who guesses the answer to every
question gets at least three correct.

A teacher gives the class a test consisting of 10 multiple-choice questions, each with
five alternatives. Use simulation to estimate the probability that a student who guesses
the answer to every question gets at least five correct.

Use simulation to estimate the number of pizzas we would need to buy if the number of
football cards described in Example 28 was extended to 10.

Suppose that, on average, a basketball player makes three out of every four shots. Use
simulation to find an estimate of the probability that she makes five or six of the six
shots she takes.

A shooter has a probability of 0.4 of hitting a target. He keeps shooting at the target
untilits hit once. Use simulation o estimate the average number of times he shoots
until the target is hit.

Sean is playing tennis with a friend. The first player to win six games is the winner
of the match, regardless of the number of games won by his opponent. Suppose that
Sean’s probability of winning each game against this opponent is 0.6. Use simulation to
estimate the probability that he wins the match.
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Technology-free questions

1 Twos

sided dice are rolled. Find the probability that:
2 the sum of the values of the uppermost faces is 7 b the sum s not 7.

2 A whole number between 1 and 300 (inclusive) is chosen at random. Find the
probability that the number is:

a divisible by 3 b divisible by 4 © divisible by 3 or by 4.
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3 A drawer contains 30 red socks and 20 blue socks.
a Ifasock is chosen at random, its colour noted, the sock replaced and a second sock
withdrawn, what is the probability that both socks are red?
b If replacement doesn’t take place, what s the probability that both socks are red?

4 Box A contains five pieces of paper numbered 1,3, 5,7,9.
Box B contains three pieces of paper numbered 1, 4, 9
One piece of paper is removed at random from each box. Find the probability that the
two numbers obtained have a sum that s divisible by 3.
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A three-digit number is formed by arranging the digits 1. 5 and 6 in a random order.
a List the sample space.

b Find the probability of getting a number larger than 400.

© Whatis the probability that an even number is obtained?

Aletter is chosen at random from the word STATISTICIAN.
a Whats the probability that it is a vowel?
b What s the probability that itis a T?

Ivan and Joe are chess players. In any game the probabilities of Ivan beating Joe,
Joe beating Ivan or the game resulting in a draw are 0.6, 0.1 or 0.3 respectively. They
play a series of three games. Calculate the probability that:

a they win alterate games, with Ivan winning the first game

b the three games are drawn © exactly two of the games are drawn
d Joe does not win a game.

A die with two red faces and four blue faces is thrown three times. Each face is equally
likely to face upward. Find the probability of obtaining the following:

a three red faces

b a blue on the first, a red on the second and a blue on the third

© exactly one red face d atleast two blue faces

I Pr(4) = 0.6 and Pr(B) = 0.5, can A and B be mutually exclusive? Why or why not?

Events A and B are such that Pr(4) = 0.6, Pr(B) = 0.5 and Pr(4’ 11 B) = 0.4. Construct a
probability table and use it to find:

a PrANB) b PrA’NB) © Pr(AUB)
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11 InMinh’s class 18 students study mathematics, 14 study music, and 7 study both
‘mathematics and music.

a Given that a student in his class studies mathematics, what s the probability that they
also study music?
b Given that a student in his class studies music, what is the probability that they also

study mathematics?
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12 A group of executives is classified according to body weight and incidence of
hypertension. The proportion of the various categories is as shown.

[ Overweight  Normal weight  Underweight

Hypertensive 0.10 008 002
Not hypertensive 015 045 020

a Whatis the probability that a person selected at random from this group will have
hypertension?

b A person, selected at random from this group. is found to be overweight. What i the
probability that this person is also hypertensive?
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13 Given an experiment such that Pr(4) = 0.3, Pr(B) = 0.6 and Pr(4 1 B) = 0.2, find:
a PAUB) b PrA’ N B) © PrAlB) d Pe(B1A)

14 For a finite sample space, explain the impli
the relationship between events A and B:

a PralB)=1 b Pr(4|B)=0 © Pr(A|B) = Pr(A)

stion of each of the following in terms of
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Multiple-choice questions

1

If the probability of Chris scoring 50 or more marks in the exam is 0.7, then the
probability he scores less than 50 marks is

A0 803 c o4 007 E 08

A spinner is coloured red, yellow, blue and green. When spun the probability that it
lands on red is 0.1, yellow is 0.2 and blue is 0.4. What s the probability that it lands
on green?

Aol 802 co3 D04 E 05

Phillip is making a sign, and has cut the letters of the word THEATRETTE out of wood
and placed them in his toolbox. If a letter is selected at random from the toolbox, then

the probability that it is a T is
2 3 1 1 3
A3 %1 ©3 %% =3

Of a group of 25 people in a restaurant, three chose a vegetarian meal, five chose fish,
ten chose beef and the rest chose chicken for their main course. What is the probability
that a randomly chosen diner chose chicken?

3 6 7 2
%3 © % o3
A square has side length of 4 metres. Inside the square is a circle of radius 1.5 metres. If
a dart thrown at the square is equally likely to land at any point inside the square, then
the probability that it will land outside the circle is closest to

A 0442 B 0295 © 0558 D 0250 E 0375

7

A
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‘An experiment consists of tossing a coin and then rolling a fair six-sided die. What is
the probability of observing a head and a ‘six'?

1 1 1 1 7
A3 %3 ©% °n 3
If A and B are events such that Pr(A) = 0.35, Pr(A N B) = 0.18 and Pr(B) = 0.38, then
Pr(A U B) is equal to

Ao0m B 0133 cois 0 021 E 055
I A and B are events such that Pr(4) = 0.47, Pr(B) = 0.28 and B € A, then Pr(A U B) is
equal to

A 047 B 075 c o6 D013 E0

In Tmogen’s class 15 students play tennis, 14 play basketball and 7 play both. The
probability that a randomly chosen student plays basketball, given that they play
tennis, is

Al s L c 2 03
15 15 29 29
3 4
If for two events A and B, Pr(A) = H.Pl(B)=7mﬂPi(AnE}=
equal to
3 3 63 21 2
A% " & ° % £3




image49.png
The following information relates to Questions 11 and 12.

‘The probability that Miller goes to the gym on Monday is 0.6. If he goes to the gym on
Monday, then the probability that he will go again on Tuesday is 0.7. If he doesn't go to the
‘2ym on Monday, then the probability that Miller will go on Tuesday is only 0.4.
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1

12

13

14

The probability that Miller goes to the gym on both Monday and Tuesday is
A 036 B 024 © 042 D 016 E 028

The probability that Miller goes to the gym on Tuesday is
A 058 B 042 c o016 D 084 E 032

If A and B are independent events such that Pr(4) = 0.35 and Pr(B) = 0.46, then
Pr(A U B) is equal to

A 0810 B 0649 © o161

0 0110 E cannot be determined

The primary cooling unit in a nuclear power plant has a religbility of 0.95. There is also
a back-up cooling unit to substitute for the primary unit when it fails. The reliability of
the back-up unit is 0.85. The cooling system of the plant is considered reliable f either
one of the systems is working. Assuming that the two systems are independent, the
reliability of the cooling system of the power plant is:

A 095 B 085 © 08075 D 09925 E L0
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Extended-response questions

1

A group of 200 people were questioned about their exercise habits. In this group:

= 42 people regularly jog

= 30 people regularly cycle

= eight people both regularly jog and regularly cycle.

a Constructa Venn diagram which illustrates this situation.

b Find the number of people who either jog or cyele but not both.

© A person is chosen at random from this group:

Find the probability that they cither jog or cycle but not both.

Find the probability that they neither jog nor cycle.

If the person does not jog. find the probability that they cycle.

iv Are the events ‘regularly jogs® and ‘regularly cycles’ independent? Justify your
answer.
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2 To have a stage production ready for opening night there are three tasks which must be
done and, as the same team are involved in each task, these must be done in sequence.
‘The following probabilities are estimated for the duration of the act

Task 6days  7days  8days
Build scenery | 03 03 04
Paintscenery | 06 03 01
Print programs | 04 04 02

a What s the shortest possible total time that the three tasks could take?

b What s the probability that the three tasks are completed in the shortest time
possible?

© Whats the probability that the building and painting of the scenery will together
take exactly 15 days?

d Whats the probability that all three tasks will together take exactly 22 days?

© Whatis the probability that the total time taken for the three tasks is 22 days, given
that the painting took § days?

 The manager decides to out-source the printing of the programs to a separate:
‘company, which guarantees that they will be printed in 5 days. This leaves only
the building and painting of the scenery for the team. If printing the programs and
building the scenery start on the same day:

i What i the shortest possible total time that the three tasks could now take?
‘What is the probability that the three tasks are completed in the shortest time
possible?
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3 Two bowls each contain eight pieces of fruit. In bowl A there are five oranges and three
apples; in bowl B there is one orange and seven apples.

a For cach bowl, find the probability that two pieces of fruit chosen at random will
both be apples, if the first piece of fruit is not replaced before the second piece of
fruit is chosen.

b For cach bowl, find the probability that two pieces of fruit chosen at random will
both be apples, when the first piece of fruit is replaced before the second is chosen.

© One bowl is chosen at random and from it two pieces of fruit are chosen at random
without replacement. If both pieces of fruit are apples, find the probability that
bowl A was chosen.

d One bowl is chosen at random and from it two pieces of fruit are chosen at random,
the first piece of fruit being replaced before the second is chosen. If both pieces of
fruit are apples, find the probability that bow! A was chosen.
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4 Rachel is a keen runner. She is supposed to attend running training five days per week.
Rachel finds that if she runs one day. the probability that she will run again the next day
is &, and if she does not run one day, the probability that she will not run the next day

3 Suppose that Rachel runs on Monday:

a What s the probability that she runs on Tuesday?

b What s the probability that she runs on Wednesday?

© What s the probability that she runs on exactly two days out of Tuesday, Wednesday

‘and Thursday?

d Given that Rachel ran on exactly two days out of Tuesday, Wednesday and Thursday,

what is the probability that she ran on two consecutive days
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5 Connor devises a game where darts are thrown at the
board shown. The board is a square of side length 100 cm,
and each circle has a radius of 25 cm. Assume that every
dart thrown at the board is equally likely to land in any
position and that no dart misses the board.

a Suppose that Connor throws a dart at the board.
Determine the probability, correct to four decimal
places, that the dart lands on:

i green i blue white.

b Now suppose that Connor throws two darts at the board. Determine the probabil

comrect to four decimal places, that:
i both darts land on blue

one dart lands on blue and the other on green.

& Connor allocates 20 points to white, 30 points to blue and 40 points to green.
i What is the probability that he scores 60 points with two throws?

the first throw?

If he scores 60 points with two throws, what s the probability that he hit green on
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& Lacey has two boxes, both of which contain pink lollies and green lolles.

a The first box contains 6 pink lollies and 6 green lollies.

i If Lacey selects one lolly from this box at random, what s the probability that it
is pink?
If she selects two lollies from this box at random, without replacement, what is
the probability that they are both pink?
If she selects two lollies from this box at random, without replacement, what is
the probability that the second one is pink?
b The second box also contains 6 pink lollies. But Lacey does not know how many
areen lollies it contains. Suppose that the second box contains  lolies in total.

i Lacey selects two lollies from the second box at random, without replacement
‘Write down an expression for the probability that they are both pink.
If the probability that Lacey selects two pink lollies from the second box is. _11
how many green lollies are there in the second box?

7 Two machines in a factory produce electronic components.
= Machine A produces 400 components each day with an average of 0.5% faulty.
= Machine B produces 600 components each day with an average of 0.75% faulty.

a Find the overall percentage of faulty components produced each day.

b A component is chosen at random from the combined daily output and found to be
faulty. Find the probability that the component was produced by Machine B. Give
‘your answer correct t0 two decimal places.

@ If Machine B continues to produces 600 components each day, how many should
be produced by Machine A to ensure that the probability of selecting a faulty
component from the combined daily output is less than 0.6%?
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8 The probability that it rains on a particular day given it rained the previous day is . and
the probability that it rains on a particular day given it didn't rain the previous day is .
Suppose that the probability of rain on Tuesday is <.

a Show that the probability of rain the next day (Wednesday) is %(u+ 4p).
b Find the probability of rain two days later (Thursday) in terms of @ and .
@ Find the values of o and f given that the probability of rain on Wednesday

the probability of rin on Thursday is 7=





image1.png
1 List the sample space for the toss of a coin.
2 List the sample space for the outcomes when a die is rolled.
3 List the sample spaces for the following experiments:

a the number of cars which pass through a particular intersection in a day

b the number of people on board a bus licensed to carry 40 passengers
 the number of times a die is rolled before a six is observed

4 List the outcomes associated with the following events:
a “an even number” when a die is rolled

b *more than two female students’ when three students are chosen for a commiltee:
from a class of 10 male and 10 female students

© *more than four aces” when five cards are dealt from a standard pack of 52 cards

5 A number s drawn at random from the set {1,2,3,....,20]. What s the probabilty that
the number is:

a divisibleby2 b divisible by 3 © divisible by both 2 and 32
& Abag has 15 marbles numbered 1,2,3,...., 15. If one marble is drawn at random from
the bag, what s the probability that the number on the marble is:
a lessthan s b greater than orequal 06 © between S and 8 inclusive?
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10

Suppose that in a certain city the same number of people were born on each of the
365 days of the year, and that nobody was born on 29 February. Find the probability
that the birthday of a person selected at random:

a is 29 November
b is in November

© falls between 15 January and 15 February, not including either day
d s in the first three months of the year.

One letter is drawn at random from the letters in the word AUSTRALIA. Find the

probability that the lettr s:
aar banA < avowel d a consonant
A random experiment results in 1,2, 3,4, 5 or 6. If Pr(1) = |I_2'P'm %,P.(;)E ;

% and Pr(6) = % find the probability of obiaining a 4.
A random experiment results n 1.2, 3 or 4. I P(1) = 0.2, P3) =

find Pr(2).

Pr(S)

1and Pr(4) =

3
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the following spinners. In ach case, what is the chance of the pointer

b APA c
D




