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12 One leter is drawn at random from the letters in the word AUSTRALIA. Find the
probability that the letter is:
aaT banA < avowel d aconsonant.

1 1 1
73 P

. find the probability of obtaining a 4.

13 A random experiment results in 1,2,3,4, 5 or 6. If Pr(1) =
1

1
Pi(5) = & and Pr(6) =

B

14 A random experiment results in 1,2, 3 or 4. 1f Pr(1) = 0.2, Pr(3) = 0.1 and Pr(4) = 03,
find Pr(2).
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15 Consider the following spinners. In cach case, what is the chance of the pointer

a b APA
&S

<
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Assume that the probability of a baby being born on a certain day is the same for each
day of the week. Find the probability that a randomly chosen person was born:
a ona Wednesday b not on the weekend.

Acard is drawn at random from a
‘well-shuffled pack of 52 cards. Find
the probability that the card is:

a notaclub

b notred

© not a picture card

d notared picture card

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 oceur as 3, find the probability of each of the possible outcomes

For a particular biased six-sided die it is known that the numbers 2, 3, 4 and 5 are
equally likely to occur, that the number 6 occurs twice as often as the number 2, and
that the number 1 oceurs 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.
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1 Estimate the probability of the event specified occurring, using the data given:
a 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(three sixes) if three dice are rolled 200 times and three sixes observed only once

2 A student decides to 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, 5o 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 probabilities?

e 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
10 throw, and why?
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4 Abowl contains 340 red and 60 black balls.

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 What is the expected number of red balls in a sample of 607
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5 Inasurvey of 2000 people, 890 indicated that they regularly use social media to keep in
touch with friends. What is an estimate for the probability that the next person surveyed
also uses social media?

6 A square of side length 1 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 Ifa 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 bluc region.
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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.
14
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8 A spinner is as shown in the diagram.
y that when spun the pointer will

a the red section

b the yellow section
 any section except the yellow section.
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9

In a sideshow at a 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:

a the shaded part of the square

b the unshaded part of the square.
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10 A dartis thrown at random onto the board shown. The
‘board is a square of side length . the larger circle s of
radius  and the smaller circle i of rdius .

a Find,in terms of x:

i the area of the square

he area of the larger circle

he area of the smaller circl.

b Hence find the probability that the dart will land:

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
probability of observing:
a no heads b more than one tail
2 Afair coin is tossed twice. Find the probability that:
a thefirsttossisahead b the second tossisahead < 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 even b3 < less than 6.
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4 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 equal 10 10 b odd  less than or equal 0.7,
5 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.

6 A fair coin s tossed three times. Use the sample space for this experiment to find the
probability that:
a the third toss is a head
b the second and third tosses are heads
© at least one head and one tail are observed.
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7 An experiment consists of rolling a dic and tossing a coin. Use a tree diagram to list
the sample space for the experiment. Find the probability of obtaining a head and an
even number.

8 Two coins are tossed and a die is rolled.

a Draw a tree diagram o show all the possible outcomes.
b Find the probability of observing:

two heads and a 6

one head, one tail and an even number
wo tails and an 0dd 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 o 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
she chooses fish
she chooses salad and chicken
iV 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
she chooses all three courses
she chooses only two courses
iv she has only the main course.
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10 A bag contains five balls, numbered 1 1o 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

the two numbers are different

i the second number is two more than the first.
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€=1{1.2.3,4.5,6.7.8.9.10}, A=(1.2.3,4). B=(2.4.6)

‘Show these sets on a Venn diagram and use your diagram to find:
aAuB bANB ca
danp e@npy f@uBy

£=(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 diagra to find:

aa by cAUB
d@auBy e ANy

(different letters of the word MATHEMATICS)

A = (different letters of the word ATTIC)

B = (different letters of the word TASTE}

Show e, A and B on a Venn diagram, entering all the elements. Hence list the sets:
aa by cAUB

d@auBy e AUE fanp

In a survey 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 cither 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 PrANB) € PrA) d Pi(B)

6 Lete={1.2,3,4,5,6.7.8,9,10,11,12), 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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7 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.

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

a Pra) b PrB) © PianB) d PraUB)
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10

11

12

13

14

15

16

17

Suppose Pr(4) =
Suppose Prid) =
Suppose Prid) =

a PANB)

Suppose Prid) =

a PiANB)

Suppose Prid) =

a P4nB)

Suppose Prid) =

a PANB)

Suppose Prid) =
Suppose Prid) =
Suppose Prid) =

0.5, Pr(B) = 0.4 and Pr(A 1 B) = 0.2. Find Pr(A U B).
035, Pr(B) = 0.24 and Pr(A 1 B) = 0.12. Find Pr(4 U B).

028, Pr(B) = 045 and A € B. Find:
b P4 UB)

058, Pr(B) = 0.45 and B € A. Find:
b Pr(AUB)

03,Pr(B)= 0.4and AN B = 0. Find:
b P4 UB)

0.08, Pr(B) = 0.15, and A and B are disjoint. Find:
b P4 UB)

03, Pr(B) = 0.4 and Pr(A U B) = 0.5. Find Pr(4 1 B).
024, Pr(B) = 0.4 and Pr(A U B) = 0.63. Find Pr(4 1 B).
03, Pr(B) = 0.4 and Pr(A 1 B') = 0.2. Find Pr(A U B).
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18  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
i 0.11. Find the probability that a student plays either or both

19 Suppose that in 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.

2 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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1f A and B are events such that Pr(4) = 0.6, Pr(4 1 B) = 0.4 and Pr(4’ 1 B) = 0.1, find:
a PAnE) b Pi(B) € PrA'nB) d PrAUB)

1f A and B are events such that Pr(4") = 0.25, Pr(4’ 1 B) = 0.12 and Pr(B) = 0.52, find:
a Pr(a) b P(ANB) € PAUB) d Pu)

1£C and D are events such that Pr(C U D) = 085, Pr(C) = 0.45 and Pr(D) = 0.37, find:
a Pr(D) b P(CND) € PCnD) d PC UD)

If E and F are events such that Pr(E' U F) = 0.7, Pr(E 1 F) = 0.15 and Pr(E") = 055,
find:

a Pr(E) b Pi(F) © PHE'NF) d PHE'UF)

1f A and B are events such that Pr(4) = 0.8, Pr(B) = 0.7 and Pr(4’ 0 B') = 0.1, find:
a PrAUB) b PANB) € PrA'NB) d PrAUE)

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?
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7 Suppose a card is selected at random from an ordinary deck of 52 playing cards.
Let A = eventa picture card is selected (i.¢. jack, queen, king or ace)
€ = event a heart s selected
a List the outcomes corresponding to events A and C.
b Determine the following probabilities and express your results in words:

Pr(4) Pr(C) PHANC) iV PHAUC) v PHAUC)

8 The following information applies to a particular class:
= The probability that a student’s name begins with M and the student studies French

= The probability that a student’s name begins with M is 7.

= The probability that a student does not study French is 7.

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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9 Aframe 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 s 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:
a 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 s freestanding.

10 A book is chosen at rando from a bookshop. Itis known that in this bookshop:
= the probability that the book is a hardback but not a novel is 0.05
= the probability that the book is not hardback but is a novel is 0.12
= the probability that the book is not a novel is 0.19.
Find the probability that the randomly chosen book is:
a anovel b a hardback novel
© ahardback d anovel or a hardback.

11 Ata school 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.
1£ 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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12 Atabarbecue 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
t0 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 ahamburger or a sausage

b a hamburger and a sausage
€ only one serve of food

d only a hamburger.
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‘Suppose that a fair dic 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).

‘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 o find Pr(A| B).

Suppose that a card is drawn from a pack of 52 cards, and event A is defined as
“selecting an ace” and event B as “selecting a club’. Draw a Venn diagram and use it to
find the probability that the card drawn is an ace, given that it is a club.

In Sam’s class 12 students play violin, 12 play piano and 7 play both. Draw a Venn
diagram and use it o find the probability that a randomly chosen student plays the
violin given that they play the piano.

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'?

In Annabelle’s class 17 students own an iPhone, 7 own an iPad, and 4 own both.
a Whatis the probability that a student owns an iPad, given that they own an iPhone?
b What s the probability that a student owns an iPhone, given that they own an iPad?
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7

100 people were questioned and classified according 1o 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 E 30 6
No 25 10 35
Toul | 60 40 100

One person is selected at random from these 100. Given that the selected person is
‘male, what is the probability that they think private individuals should be allowed to

carry guns?

A group of 500 students were asked s s | S

whether they would atherspend heir Sport | 225 150 | 375

recreational time playing sport or listening .

10 music. The results, as well as the sex of  MUSie | 75 30| 125
300 200 | 500

the student, are given in the table. Total

One student is selected at random from these 500. Find:
a the probability that the student prefers sport

b the probability that the student prefers sport, given that they are male.
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9 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
Fatal a2 61 2 [ERNINEY)
Non-fatal | 88 185 98 60 | a3
Total 130 26 120 7 | ses
Use the table to estimate:

a 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.

10 Given that for two events A and B, Pr(4) =
a Pr(AnB) b PrA|B)

6. Pr(B) = 0.3 and Pr(B| A)

11 Forevents A and B:

Pr(4) = 0.7 and Pr(A 1 B) = 0.4, find Pr(B| A)
b if Pr(A| B) = 0.6 and Pr(B) = 0.5. find Pr(4 1 B)
© if Pr(A| B) = 0.4 and P(A 1 B) = 03, find Pr(B).
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12

13

14

15

16

In a random experiment Pr(4) = 0.5, Pr(B) = 0.4 and Pr(A U B) = 0.7. Find:

a PiAnB) b Pr(A|B) < Pr(BlA)
In 2 random experiment Pr(4) = 0.6, Pr(B) = 0.54 and Pr(A 1 B') = 0.4. Find:
a PiAnB) b Pr(4|B) < Pr(BlA)

In a random experiment Pr(4) = 0.4, Pr(A | B) = 0.6 and Pr(B) = 0.5. Find:
a PiAnB) 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 405% of the time. What percentage of its games does the team play away
and win?

The probability that a car will need an ol change is 0.15, the probability that it needs a
new oil filter is 0,08, and the probability that both the oil and the filler need changing
i5.0.03. Given that the oil has to be changed, what i the probability that a new oil filter
is also needed?
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17 A card is selected from a pack of 52 playing cards. The card is replaced and a second
card chosen. Find the probability that:
a both cards are hearts
b both cards are aces
 the first card is red and the second is black
d both cards are picture cards.

18 A card is selected from a pack of 52 playing cards and not replaced. Then a second
card is chosen. Find the probability that:
a both cards are hearts
b both cards are aces
 the first card is red and the second is black
d both cards are picture cards.

19 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
5125 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.
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20 Inaclass of 28 students there are 15 girls. OF the students in the class, six girls
and eight boys play basketball. A student s chosen at random from the class. If G
represents the event that a girl student s chosen and B represents the event that the
student chosen plays basketball, find:

a Pr(G) b Pr(B) < Pr(B) d Pr(BIG)
e PrG|B)  PBIG) g PiB 0G) h P(BNG)

21 Inarecent survey it was found that 85% of the population eats red meat. Of those who
eat red meat, 60% preferred lamb. A person is chosen at random from the population. If
R represents the event that the person cats red meat and L represents the event that the
‘person prefers lamb, find:

a PrR) b Pr(LIR) € PiLNR) d Pr(L)

22 Inasenior 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 s 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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23 Ata certain school it was found that 35% of the 500 boys and 40% 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, correct to two decimal places:
i Pr(G) Pr(B|G) Pr(BIG")
iv P(BNG) v P(BNG)
b Find Pr(B).
€ Hence find:

i PrG|B) Pr(G|B)
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24 Ina factory two machines produce a particular
circuit board. The older machine produces
480 boards each day, of which an average
of 12% are defective. The newer machine
‘produces 620 boards each day, of which
an average of 5% are defective. A board
is chosen at random and checked. Let N
represent the event that the board comes from
the newer machine, and D represent the event
that the board is defective.

a Find, correct to two decimal places:

b Find Pr(D).
© Hence find Pr(V | D), correet to two
decimal places.
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25 Jane has threc 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:

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

26 Assuming a finite sample space, describe the relationship between events A and B if:
a PralB)=1 b PrAIB)=0 < Prial) = oD

Pr(B)
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1

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 E 30 65
No 25 10 35
Toul | 60 40 100

Is support for private individuals carrying guns independent of sex?

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.

Male  Female | Totl
sport | 25 150 | 375
Music | 75 50 | 1os
Towl | 300 200 | 500

1s preference for playing sport or listening to music independent of sex?
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3 Ananalysis of traffic accidents in a certain city classified the accident as serious or
minor, as well as whether the driver was speeding or not.

Type of Speeding
accdent | Yes  No | Total
Serious | 42 61 | 103
Minor 88 185 | o7
Total 130 246 | 376

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

4 An experiment consists of drawing a number at random from (1,2,3,
LetA=11,2,3,4,5.6), B=(1,3,5.7,9,11) and C = {4,6,8,9).
a Are A and Bindependent? b Are A and C independent?
© Are Band C independent?

L12)

5 Adicis 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.
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Two events A and B are such that Pr(A)
A and B independent?

=03, Pr(B) = 0.1 and P(A N B) = 0.1. Are

1 A and B are independent events with Pr(A) = 0.6 and Pr(B) = 0.7, find:
a PA|B) b P4 B) © PAUB)

1 A and B are independent events with Pr(A) = 0.5 and Pr(B) = 0.2, find Pr(4 U B).

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

Boodgop [ 0 | A [ B | AB
Probabilty | 05 | 035 [ o1 | 005

1f 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 wife is group B

€ both are group A d the wife is group AB and her husband is group O.
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10 The 165 subjects volunteering for a medical study are classified by sex and blood

11

pressure (high (H). normal (N) and low (L)

H N L
M [ 2 10
Fln » n
Towl | 99 44 2

If a subject is selected at random, find:

a Prv) b PrFNH) < PiFUH)
d PeFIL) e PrLIF)

Are F and L independent? Explain.

Events A and B are as shown in the Venn diagram. Show

that A and B are independent. ‘D
12
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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, is 0.7. Find the probability that:
a both the husband and wife watch the show
b the husband waiches the show given that his wife watches it.
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13 The 65 middle managers in a company are classified by age and income as follows:

Age
30-39(T) 4049 (F)  50-69(S)
13 4 1
8 10 3
2 16 8
23 30 12

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

a Pr(L) b Pi(s) < Pr(T) d Py

e PLNF) £ PO M) g PrLIF) b Pe(T| M)
Is income independent of age? Explain your answer.
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14 A consumer rescarch 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 (F) 2 6

a One of the TV repairers is randomly selected. Calculate the following probabilites:
i Pr(G|F), the probability that a factory-trained repairer is one who gives good
service
Pr(G N F), the probability that the repairer is giving good service and is factory.
trained

Pr(G U F), the probability that the repairer is giving good service or is factory
trained or both

b Are events G and F independent?
© Are the events G and F mutually exclusive?
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Use simulation to estimate the probability that a family with three children have
all boys.

A teacher gives her class a test consisting of five ‘true 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 29 was extended to 10.

Eight players are entered into a tennis tournament

In round one, every player plays (four matches).

In round two, the four winners from round one play (two matches).

In round three, the two winners from round two play (one match).

a Suppose Shaun has a 50% chance of winning each match he plays. Use simulation
to determine how many matches he will play, on average, i the tournament

b Suppose he has a 70% chance of winning each match he plays. Use simulation to
determine how many matches he will play, on average, in the tournament.
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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 B 03 co4 D 07 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?

A 01 B 02 co3 D 04 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
2 3 1 3
A5 5% €53 °3 £5
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?
Al 6 7

5 B €5 e

s
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5 Suppose thata card is chosen at random from a well-shuffled deck of 52 playing cards.
‘What is the probability that the card is a spade or a jack?

1 1 17 4 9
A B <5 b E %
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A square has side length of 4 metres. Inside the square is a circle of radius 1.5 metres.
1f 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 C 0558 D 0250 E 0375
‘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 B3 5 i En
1If A and B are events such that Pr(A) = 035, Pr(A N B) = 0.18 and Pr(B) = 0.38, then
Pr(A U B) is equal to
A 073 B 0.133 c 015 D 021 E 055
1If A and B are events such that Pr(A) = 0.47, Pr(B) = 0.28 and B C A, then Pr(A U B) is
equal to
A 047 B 075 C 062 D 013 EO
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10 Suppose that 57% of the swimmers in a club are female (F), that 32% of the swimmers
in the club swim butterfly (B), and that 11% of the swimmers in the club are female
‘and swim butterfly. Which of the following probability tables correctly summarises this

information?
A 5 | B g 5 | B
F o [021 ox F o1 [ 06 057
F [oas [ 022 o8 F o2 [0z | 043
057 | 043 | 1 032 | 068 | 1
< 5 | & | o 5 | B
F [0 053 057 F [ 018 [ 039 | 0s7
F 03 [015 04 F 014 [0 | 043
032 [ 068 | 1 032 | 068 | 1
£ 5 | B
F o [0 os
F 021 [ 036 | 057
032 | 068 1
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11

‘The following information applies to a particular class:
= The probability that a student studies mathematics is 3
= The probability that a student studies German is 7.
= The probability that a student studies mathematics and does not study German is .
‘The probability that a randomly chosen student does not study either mathematics or
German is

7

4 7 7
As B35 €5 T £
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12 InlImogen’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

.
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13 The following data was derived from accident records on a highway noted for ts

above-average accident rate.
Probable cause

Typeof | Speed  Alcohol  Reckless  Other | Total

accident driving

Fatal a2 61 2 [ERNINEY)

Non-fatal | 88 185 98 60 | a3

Total 130 246 120 7 | ses
‘The probability that the accident is not fata, given that reckless driving is the cause, is
closestto
A 082 B 017 coz D 023 E 029

14 If fortwo events A and B, Pr(4) = ;.l’-(m;.—:---:u’rulnﬂ)= i‘.mcnmlmis
equalto
3 6 2

c= D E

3
A B = n

it

The following information relates to Questions 15 and 6.

‘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 g0 to the
‘2ym on Monday. then the probability that Miller will go on Tuesday is only 0.4




image60.png
15

16

‘The probability that Miller goes 1o the gym on both Monday and Tuesday is
A 036 B 024 coa D 016 E 028

‘The probability that Miller goes to the gym on Tuesday is
A 058 B 042 cole D 084 E 032
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17 1 A and B are independent events such that Pr(4) = 035 and Pr(B) = 0.46, then

Pr(A U B)is equal to
A 0810 B 0.649 € o161
D 0110 E cannot be determined

18 The primary cooling unit in a nuclear power plant has a reliability of 0.95. There is also
aback-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 if ither
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 C 08075 D 09925 E L0
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Extended-response questions

1 To have a stage production ready for opening night there are three tasks which must be
done and, as the same people are involved in each task, these must be done in sequence.
The following probabilities are estimated for the duration of the activities:

Task 6days  Tdays  8days
Build scenery | 03 03 04
Paint scenery 06 03 01
Print programs | 0.4 04 02

a Whatis the probability that the building and painting of the scenery will together
take exactly 15 days?
b What s the probability that all three tasks will together take exactly 22 days?
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2 Two bowls each contain cight picces of fruit. In bowl A there are five oranges and three.
apples: in bowl B there is one orange and seven apples.

a For each bowl, find the probability that two pieces of fruit chosen at random will
both be apples, f 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 bowlis 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 bowl A was chosen.
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supposed t0 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 4, and if she does not run one day, the probability that she will not run the next day
is 3. Suppose that Rachel runs one day:

a Whatis the probability that she runs the next day?

b What s the probability that she runs the day after that?

© What is the probability that she runs exactly twice in the next three days?
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3 Answer the following for a normal deck of playing cards:
a How many cards are there?
b How many suits are there?
© What are the suits called?
d Which suits are red and which suits are black?
e How many cards are there in each suit?
f Which cards are known as the *picture cards'?
& How many aces are there in the deck?
h How many ‘picture cards’ are there in the deck?
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5 Consider a finals series of games in which the top four teams play off as follows:

Game 1 “Team A vs Team B

Game 2 Team C vs Team D

Game 3 Winner of game 2 plays loser of game |

Game 4 Winner of game 3 plays winner of game 1

‘The winner of game 4 is then the winner of the series.

a Assuming all four teams are equally likely to win any game, use simulation to model
the series.

b Use the results of the simulation to estimate the probability that each of the four
teams wins the series.
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6 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 commitee
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

7 A number is drawn at random from the set (1.2,3,
the number is:
a divisible by 2
b divisible by 3
< divisible by both 2 and 37

20). What s the probability that





image4.png
8 Abaghas 15 marbles numbered 1,2,3, .., 15. If one marble
the bag, what s the probability that the number on the marble
a lessthan 5
b greater than or equal 10 6
© anumber from 5 to 8 inclusive?

9 Acard s drawn at random from a well-shuffled pack of 52 cards. Find the probability
that the card is:

a aclub b red
© apicture card (king. queen, jack) d ared picture card.




