Chapter 24 Probability A - H

24 A
1 When a batch of 145 paper clips was dropped onto 6 cm
by 6 cm squared paper, it was observed that 113 fell ~ on
completely inside squares and 32 finished up on the @
grid lines. Find, to 2 decimal places, the experimental 6em|| L
probability of a clip falling: inside
a inside a square b on a line. ~ 6om
3 Betul records the number of phone calls she receives 194 number of days
over a period of consecutive days. 10 m
a For how many days did the survey last? 8
b Estimate Betul’s chance of receiving: 6
. . 4
I no phone calls in a day )
il 5 or more phone calls in a day - ﬂ H =
il less than 3 phone calls in a day. Y 012345678

number of calls per day
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2 Illustrate on a 2-dimensional grid the sample space for:
a rolling a die and tossing a coin simultaneously
b rolling two dice

¢ rolling a die and spinning a spinner with sides A, B, C, D
d twirling two square spinners, one labelled A, B, C, D and the other 1, 2, 3, 4.
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1 A marble is randomly selected from a box containing 5 green, 3 red, and 7 blue marbles. Determine
the probability that the marble is:

a red b green ¢ blue
d not red e neither green nor blue f green or red.
3 A dart board has 36 sectors labelled 1 to 36. Determine

the probability that a dart thrown at the centre of the board
will hit a sector labelled with:

a a multiple of 4

o

a number between 6 and 9 inclusive 28 9
a number greater than 20

9 e a multiple of 13

an odd number that is a multiple of 3

a multiple of both 4 and 6 21 59 1918 17 16

= W - O n

a multiple of 4 or 6, or both.



5 a List the six different orders in which Antti, Kai, and Neda may sit in a row.

b If the three of them sit randomly in a row, determine the probability that:

i Antti sits in the middle
il Antti does not sit at the right end

il Antti sits at the left end

iv. Kai and Neda are seated together.

7 a List, in systematic order, the 24 different orders in which four people A, B, C, and D may sit

in a row.

b Determine the probability that when the four people sit at random in a row:

i A sits on one of the end seats
il B sits on one of the two middle seats
iili A and B are seated together

iv A, B, and C are seated together, not necessarily in that order.
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3 A pair of dice is rolled. The 36 different possible results are

die 2
illustrated in the 2-dimensional grid. o4 4 JE
Use the grid to determine the probability of getting: sl 4 4 L
a two 3s b ab5anda6 4l o o — 4 4
¢ abora 6 (or both) d at least one 6 3l o o o o o
e exactly one 6 f no sixes 2o o o o
g asumof7 h a sum greater than 8 I e e | SR ER
i asumof 7 or 11 J asum of no more than 8. 1 2 15 ¢ diel
24 E
2 The types of ticket used to gain access to a Adult | Child
basketbz.ill match were recorded as people eptered Season ticket holder 1824 | 779
the stadium. The results are shown alongside. N ] 3947 | 1660
t t t
a What was the total attendance for the match? O g season e et

b One person is randomly selected to sit on the home team’s bench. Find the probability that the

person selected:

i 1s a child il is not a season ticket holder

iii 1s an adult season ticket holder.



4 A couple would like 4 children, none of whom will be adopted. They will be disappointed if the
children are not born in the order boy, girl, boy, girl. Determine the probability that they will be:

a happy with the order of arrival b unhappy with the order of arrival.

5 Two marksmen fire at a target simultaneously. Jiri hits the
target 70% of the time and Benita hits it 80% of the time.
Determine the probability that:

a they both hit the target
b they both miss the target

¢ Jiri hits but Benita misses

d Benita hits but Jiri misses.
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3 A lottery has 100 tickets which are placed in a barrel. Three tickets are drawn at random from the
barrel, without replacement, to decide 3 prizes. If John has 3 tickets in the lottery, determine his
probability of winning:

a first prize b first and second prize ¢ all 3 prizes d none of the prizes.

4 A hat contains 7 names of players in a tennis squad including the captain and the vice captain. If a
team of 3 is chosen at random by drawing the names from the hat, determine the probability that it
does not contain:

a the captain b the captain or the vice captain.

A
iM’THE CAPTAIN
2 a Copy and complete this tree diagram about Navy %: officer
people in the armed forces. other rank

0.22
b What is the probability that a member of the

officer
armed forces: 0.47 Army <
. . 0.85 other rank
i 1is an officer

il is not an officer in the navy g 021 . officer
ir nrea

a Copy and complete the branches on the tree
diagram shown.

3 Suppose this spinner
is spun twice.

E |
Find the probability that black appears on both spins. <~

Find the probability that yellow appears on both spins.

Find the probability that different colours appear on the two spins.

® O an O

Find the probability that black appears on either spin.



The English Premier League consists of 20 teams. Tottenham is currently in 8th place on the table.
It has 20% chance of winning and 50% chance of losing against any team placed above it. If a team
is placed below it, Tottenham has a 50% chance of winning and a 30% chance of losing. Find the
probability that Tottenham will draw its next game.
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2 5 tickets numbered 1, 2, 3, 4, and 5 are placed in a bag. Two are taken from the bag without
replacement.
a Complete the tree diagram by writing the probabilities draw 2
the branches draw 1 v
on ) o ) w even
b Determine the probability that: even < id
i both are odd °
il both are even odd < even
il one is odd and the other even. odd

Marie has a bag of sweets which are all identical in shape. The bag contains 6 orange drops and
4 lemon drops. She selects one sweet at random, eats it, and then takes another at random.
a Determine the probability that:
i both sweets are orange drops
il both sweets are lemon drops
ili the first is an orange drop and the second is a lemon drop
iv the first is a lemon drop and the second is an orange drop.

b Add your answers in a. Explain why the total must be 1.

Bag A contains 3 red and 2 white marbles. Bag B contains 4 red and 3 white marbles. One marble
is randomly selected from A and its colour noted. If it is red, 2 reds are added to bag B. If it is
white, 2 whites are added to bag B. A marble is then selected from bag B. What is the chance that
the marble selected is white?

10 A bag contains 7 yellow and n blue markers.

Two markers are selected at random, without replacement. The probability that both markers are
yellow is % How many blue markers are there in the bag?

24 H

Let A be the set of all factors of 6, B be the set of all positive even integers < 11, and
U={z|1<2<10, z€Z}

a Describe A and B using set notation.

b Illustrate A and B on a Venn diagram.

¢ Find: i n(A) ii AUB iii ANnB.



4 The diagram alongside is the most general case for
three events in the same sample space U. A B
On separate Venn diagram sketches, shade:

a A b B
¢ BNnC d AuC
e ANBNC f (AUB)NC

7 For two events A and B we are given that n(ANB) =5, n(A) =11, n(AUB) = 12, and
n(B') =8.

a Complete the Venn diagram:
A B
U
b Hence find:
i P(AUB) i P(A)

11 The Venn diagram opposite indicates the types of
program a group of 40 individuals watched on
television last night.

M represents movies, S represents sport, and D
represents drama.

a Given that 10 people watched a movie last
night, calculate a and b.

b Find the probability that one of these

individuals, selected at random, watched: U
I sport il drama and sport il a movie but not sport
iv drama but not a movie v drama or a movie.

24 H2

1 By drawing appropriate Venn diagrams, verify that:
a (AnB)=AUuUPB b AU(BNC)=(AUB)N(AUCQC)
¢ AN(BUC)=(ANnB)U(ANCO)



A B
. a+b
o From the Venn diagram, P(A) = ———8M—.
a+b+c+d

U

a Use the Venn diagram to find:
i P(B) ii P(ANB) i P(AUB) iv P(A) + P(B) - P(ANB)
b What is the connection between P(AU B) and P(A) + P(B) — P(AN B)?
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