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Section A: Compulsory Questions

|

Q
Sub-Section [3.1.1]: Sample Space, Uncertainty and Equally @
Likely Events

Question 1 )

A bag contains red, blue, and green marbles. There are 4 red, 3 blue, and 5 green marbles. A marble is chosen at
random.

Find the probability that the marble is green or blue.

The total number of marbles is 12, and there are 5 green marbles and 3 blue marbles, thus

543
- | Pr(Green or Blue) = i =

12

53 [ ]

Question 2

A six-sided die is rolled, and the sample spaceis S = {1,2,3,4,5,6}.
Letevent A = {2,4, 6} (rolling an even number) and event B = {1, 2, 3,4} (rolling a number less than 5).

Find Pr(A n B).

The intersection of 4 and B consists of outcomes in both sets:

ANB={2,4)

Since each outcome 1s equally likely, the probability is:

2 1
PrANB)= = = —
o I=§73
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Question 3

Find the possible value(s) of p.

A biased coin is tossed, and the probability of landing on heads is p. If two independent tosses are made, the
probability of getting exactly one head is 0.48.

The probahility of getting exactly one head is:

Pr(One head) = p(1 —p) + (1 — p)p = 2p(1 — p)

We are given that:

Solving the quadratic equation:

Using the quadratic formula:

9p(1 — p) = 0.48

p—p> =024

pPr—p+024=0

141 -4(024) 1++0.04

pP=

pP=

Since p must be between U and 1, both values are valid solutions.

2 N 2
_1+02
P=
1.2 0.8
- = 0.6 or p= > =04

Space for Personal Notes

MM12 [3.1] - Probability - Homework Solutions




G-OONTOU REDUCATION VCE Methods % Questions? Message +61 440 138 726
@

Q
Sub-Section [3.1.2]: Venn Diagrams and Karnaugh Tables @

Question 4 )

For two events A and B, answer the following:

a. Giventhat Pr(A) = 0.4,Pr(B) = 0.5,and Pr(4A n B) = 0.2, find Pr(A U B).

Using the formula for the union of two events:

Pr(AU B) = Pr(A) +Pr(B) — Pr(An B)

Substituting the given values:

Pr(AUB)=04+05-02=07

b. Inacertain experiment, Pr(A U B) = 0.7,Pr(A) = 0.5,and Pr(A n B) = 0.3. Find Pr(B).

Rearranging the formula for the union of two events to solve for Pr(B):

Pr(B) = Pr(AU B) — Pr(A) + Pr(An B)

Substituting the values:

Pr(B)=07-05+03=0.5

c. IfPr(4") = 0.6,Pr(A n B) = 0.25,and Pr(A U B) = 0.75, find Pr(B).

Using the complement rule:

Pr(A)=1—-Pr(4)

Prid)=1-06=104

Using the addition formula:

Pr(AUB) = Pr(A) 4+ Pr(B) — Pr(An B)

Pr(B) = Pr(AU B) — Pr(A) + Pr(An B)

Substituting values:

Pr(B) =0.75—-04+0.25 = 0.6
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Question 5

a. Inaclass of students, 40% play basketball, 50% play soccer, and 20% play both sports. A student is chosen
at random.

Find the probability that the student plays either basketball or soccer.

Using the formula for probability of union:

Pr(BUS) = Pr(B) + Pr(S) — Pr(Bn S)

Substituting the values:

Pr(BUS)=044+05-02=07

b. Students at a school are surveyed about whether they like chocolate or vanilla ice cream. 60% of the students
like chocolate, 45% like vanilla, and 25% like both flavours. A student is selected at random.

Find the probability that the student likes at least one of the two flavours.

Using the formula for probability of union:

Pr(CUV) = Pr(C) +Pr(V) — Pr(CnV)

Substituting the values:

PriCuUV)=06+045-025=0.8

c. Asurvey found that 70% of people use public transport while 55% use ride-sharing services. If 90% use at
least one of the services, find the probability that a randomly chosen person uses both of the transport options.

Using the formula for probability of union:

Pr(TUR)=Pr(T)+Pr(R)—-Pr(TnR)

Rearrange and substitute the values:

Pr(T N R) = 0.7+ 0.55 — 0.9 = 0.35
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Question 6 ))}

In a survey of 200 students, they were asked whether they studied Mathematics (M) and/or Physics (P). The
following probabilities are known:

Find the values of x and y.

The probability that a randomly selected student studies Mathematics is x.
The probability that a randomly selected student studies Physics is y.

The probability that a student studies both subjects is 0.25.

The probability that a student studies at least one of the two subjects is 0.85.

The probability that a student studies Mathematics but not Physics is 0.4.

From the given data we have:

Pr(M) = x,Pr(P) = y,Pr(M n P) = 0.25,Pr(M U P) = 0.85,
Pr(M NP = 0.4

Using the addition rule:
Pr(M U P) = Pr(M) + Pr(P) — Pr(M N P)
Substituting the known values:
085 =x+y—0.25
Rearrange:

r+y=110 (1)

We are also given that the probability of studying Mathematics but not Physies is 0.4:

Pr(M N P') = Pr(M) — Pr(M 0 P)

Space for Perso| Rearrange:

04=2-025

Substituting @ = 0.65 into Equation 1:

0.65 +y=1.10

y = 0.45

therefore,

z=Pr(M) =065 y=Pr(P)=045
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Sub-Section [3.1.3]: Independent and Mutually Exclusive Events @

Question 7 )

Determine whether the following pairs of events are independent, mutually exclusive, both, or neither.

a. Pr(4) = 0.4,Pr(B) = 0.3,and Pr(4 n B) = 0.12.

Two events are independent if Pr(A n B) = Pr(A) - Pr(B). —

Pr(A4)-Pr(B) = (0.4)(0.3) = 0.12 -

Since Pr(An B) =0.12, 4 and B are independent.
Events are mutually exclusive if Pr{A N B) = 0. Since Pr(A N B) # 0, they are not [
mutually exclusive.

b. Pr(A) = 0.5,Pr(B) = 0.4,and Pr(A n B) = 0.

Since Pr(4 N B) =0, events A and B are mutually exclusive.
Checking independence:

Pr(A)-Pr(B) = (0.5)(0.4) = 0.2
Since Pr(A4 n B) # Pr(A) - Pr(B), the events are not independent.

c. Pr(A) = 0.6,Pr(B) = 0.5,andPr(A n B) = 0.3.

Checking independence:

Pr(4)-Pr(B) = (0.6)(0.5) = 0.3

Since Pr(4 n B) = 0.3, events A and B are independent.
Since Pr(4 n B) # 0, the events are not mutually exclusive.
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Question 8

a. GivenPr(4) = 0.2 and Pr(B) = a, find the value of a for which 4 and B are independent, given that

Pr(A N B) = 0.08.

For independence:

Substituting values:

Pr(An B) = Pr(A) - Pr(B)

0.08 = (0.2)a

b. Given Pr(4) = 0.3 and Pr(B) = aq, find the value of a for which A and B are mutually exclusive, given that

Pr(A U B) = 0.5.

For mutually exclusi

Substituting values:

c. Given A and B are independent with Pr(4A) = 0.4 and Pr(B) = 0.5, find Pr(4' n B").

ve events:

Pr(AU B) = Pr(A) + Pr(B)

Do=03+a

a=102

Pr(A’

Since A" and B’ are also independent:

Pr(A)=1—Pr(A)=1—0.4 =06
Pr(B')=1—Pr(B)=1—05=0.5

N B') = Pr(4) - Pr(B') = (0.6)(0.5) = 0.3
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Question 9

For two events 4 and B, it is given that:
» Pr(4) = a+ 0.1

» Pr(B) = 0.6

» Pr(An B) = a? — 0.2a

The events A and B are independent. Find the possible value of a.

V) )

For the independence to he satisfied we must have that

(a+0.1) x 0.6 =a’—02a
0.6a 4+ 0.06 = a® — 0.2a
- 1 a? — 08z —0.06=10

.

2\? 22
— (“) =100

9 /29
a—==+—"
— 5 10
2 /22
1 A T/
2 22
» that = < —
| note that 5 L 1{) 2
2 22
__ 1 75710

< — and since probabilities are hetween (0 and 1 it must be that |
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Sub-Section [3.1.4]: Tree Diagram and Conditional Probability

O \
®

Question 10

a. GivenPr(A n B) = 0.2and Pr(B) = 0.5, find Pr(4|B).

)

Substituting the values:

By the conditional probability formula:

Pr(An B)
PriA|B) = ———~
r(41B) = T
o2
Pr(A|B) = =04
0.5

b. GivenPr(4 n B) = 0.15and Pr(4) = 0.6, find Pr(B|A).

Using the conditional probahility formula:

Pr(An B)
Pr(BIA) = 5

0.15
Pr(B|A) = ﬂ_f; —0.25

c. GivenPr(4") = 0.4,Pr(B’) = 0.5,and Pr(4’' n B") = 0.3, find Pr(4’|B").

Pr(A'|B')

Pr(A’'|B')

_ Pr(A'n B

Pr(B)
0.3

05

0.6
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Question 11
For each of the following, determine the requested probability given additional conditions.

a. GivenPr(4A) = 0.4,Pr(B) = 0.5,and 4 and B are independent, find Pr(B’|A).

Since A and B are independent:

Pr{An B)="Pr(A) Pr(B) = (0.4)(0.5) =0.2
Now,

Pr(AnB')=Pr(A) —Pr(AnB)=04-02=02
So,

Pr(AnB) 02 _
=— =105

(B'|A) = =
PrBA) = 5 ~oa

b. GivenPr(4) = 0.3,Pr(B) = 0.7,and A and B are mutually exclusive, find Pr(4'|B).

Since mutually exclusive events satisfy Pr(A N B) = 0] we have:

_ Pr(A'nB)

PrA1B) = —5m
L

Since PriA'n B) =Pr(B) —Pr(An B)=07-0=0.T:

0.7
Pr(A'|B) = — =1

0.7

c. GivenPr(4) = 0.6,Pr(B) = 0.5,and Pr(A n B) = 0.3, find Pr(B'|A).

Pr(AnB')=Pr(A) - Pr(AnB)=06-03=0.3

Pr(AN B')
Pr(BA) = 20 2
"B = —5h

03
Pl(B‘l:‘l _ﬁz ]u_l
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Question 12 ))}

A company produces batteries from three different factories. The percentage of batteries that come from each
factory are: 40% from Factory X, 35% from Factory Y, and 24% from Factory Z.

The percentage of defective batteries from each factory is:

4 % of X’s batteries.
4 % of Y’s batteries.

4 % of Z’s batteries.

a. Find the probability that a randomly chosen battery is defective.

We have that

Pr(D) = Pr(D|X)Pr(X) + Pr(D|Y)Pr(Y) 4+ Pr(D|Z)Pr(Z)

1 1 1
Pr(D) = (f x {).4) + (: x 0.35) + (g x n.m)
ol i

=0.08 4+ 0.054+0.03 =0.16

b. If a battery is defective, find the probability that it came from the Factory X.

We have that

Pr(D|X)Pr(X)
Pr(D)

Pr(X|D) =

_(02)(0.4) .

0.16

C. Suppose now that only % of X’s batteries are defective. Given that 30% of all defective batteries come from
Factory X, determine the value of m.

Let Pr(D|X) = i Then:
m
. Pr(D|X)Pr(X)
PriX|D)="—"—"""_+“"=-03
r(X1D) Pr(D)
Solving for m:
1 03x0.16
e 04 =012
3
m=
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Sub-Section: The ‘Final Boss'

O \
®

Question 13

A special deck of 20 cards consist of 4 red, 6 blue, 5 green, and 5 yellow cards, numbered 1 to 20. A game
involves drawing one card at random and flipping a fair coin.

Assume that a card’s number and its colour are independent.

a.

i. Find the probability that a randomly drawn card is blue or even-numbered.

There are 6 hlue cards:

10
Pr(even) = — = —
r(even) 20 =3
Then

Pr(blue)

. Pr(blue meven) =

Pr(blue U even) = Pr(blue) + Pr(even) — Pr(both)

20

here are 10 even-numbered cards:

6
_éﬁ_T

2

6, 10
20

3 13

20 20

ii. Given that a drawn card is not yellow, find the probability that it is red.

red is:

Given that the eard is not yellow,

Pr(red|not yellow) =

15 cards remain. The probability that the card is

Pr(red and not yellow)

Pr{not yellow)
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Define the following events:
» A: The event that the card is red or blue.

» B: The event that the card has a prime number.

are no longer independent events.
b.

i. Find Pr(A) and Pr(B).

Also, suppose that the cards have been shuffled in a non-random way so that the colour and number on the card

4 6 110 1
R ] B b 2
Pr(A) = Pr(red) 4+ Pr(blue) = 20 + o 92

Prime numbers in 1 to 20: {2,3,5,7,11,13,17,19} (8 total), so Pr(B) =

20

[

ii. Itisknownthat Pr(B | A) = % Determine Pr(A N B).

3  Pr(AnB)

5  1/2

Pr(AnB) = ;
Il - = ﬁ

iii. Show that events A and B are not mutually exclusive.

events are not mutually exclusive.

Events are mutually exclusive if Pr(A N B) = 0. Since PrfA N B) = 0.3 # 0, the

MM12 [3.1] - Probability - Homework Solutions
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iv. If acard drawn is prime, find the probability that it is red or blue.

| Jsing conditional probability:
Pr(An B)
Pr(A|B) = ———
1B = —5B)
03 3
04 4

A card is drawn, and a coin is flipped. If the coin lands on heads, the card is returned, and another card is drawn. If
the coin lands on tails, the card is kept.

What is the probability that the same card is drawn twice?

The probability that the same card is drawn twice happens if heads occurs, and then

the same card is drawn again.

Pr(same card) = Pr(H ) = Pr(same card on second draw)

If a red card was drawn first, find the probability that the second card is not red.

We have that

Pr(2nd not red) = Pr(2nd not red | heads) = Pr(heads)
+ Pr(2nd not red | tails) x Pr(tails)
16 1 16 1

"

2710772
L8
19

(=1 I I | )
[ v 4]
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