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GCSE Maths — Probability

Independent and Dependent Events
Worksheet

WORKED SOLUTIONS

This worksheet will show you how to work out different types of independent
and dependent events questions. Each section contains a worked example, a
question with hints and then questions for you to work through on your own.

This work by PMT Education is licensed under CC BY-NC-ND 4.0
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Section A

Worked Example

Suppose events A and B are mutually exclusive.
Given P(A) = 0.2 and P(B) = 0.75, find P(AU B).

Step 1: Choose the correct formula.
Here, the U means union (the OR rule). This means we are looking at the probability of A

OR B occurring. Mutually exclusive events cannot happen at the same time. This means
P(A n B) = 0 so the formula you should use is when events are mutually exclusive is:

P(AUB) = P(Event A or event B) = P(A) + P(B)
Step 2: Substitute the values given in the question into the formula.

You have already been given the values of P(A) and P(B). Substitute them into the formula
to find P(A U B).

P(A U B) = 0.2 +0.75

Step 3: Calculate the probability.

P(A U B) =0.2+0.75 = 0.95

Guided Example

Suppose events 4 and B are independent. Given P(4A) = 0.7 and P(B) = 0.5,
calculate P(A n B).

Step 1: Choose the correct formula.
P(AAR) ican AND cule. Henct, both of the probabililies need o be mu lhplied
together . P(A) x P(B)
Step 2: Substitute the values given in the question into the formula.
P(AnR) = PCA) x P(B)
0-3F x -G

[\

U}

Step 3: Calculate the probability.

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

1. Calculate the following given P(A) = 0.35 and P(B) = 0.65:
a) P(A n B) when A and B are independent.

PCANB) = pCp) x PCPR)

AND = 035 K 0.9
rule = 0.223%6

b) P(A U B) when A and B are mutually exclusive.

PCAVR) = p(A) + P(p)
O’ 1—/

rul€ 035+ 0.65
=

i

c) P(A U B) when A and B are not mutually exclusive.

For non-mutually exclunVve event = PLAV B) = P(A)+ P(8) —P(AND)
P(ANR) = 035%x 065 = 02235

p(Aurﬂ: 0-3G+ 069 ~0-2235 = 0-F126

2. Find P(AUB) when P(A) = 0.2 and P(B) = 0.4, given A and B are independent

events.
p(AVR) = f(a) + p(p)
’ = 0.2 + 0y
0B rule = 0.0

3. Suppose P(A U B) = 0.85. Given P(A) = 0.7 and P(B) = 0.05, determine if events A
and B are independent.

PCAVR) = p(n) + P()
= 0.F + 9.0G
= 0.75
I# the qvents are ind ep endlendt , PCAUB)  dhoule be 075+ However

Hhe ol/uaswh'on states that P(AUB) = 0.5 Wence, events A anel B
are dependent .

J
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Section B

Worked Example

Amelie flips a coin and rolls a 6-sided die. Find the probability of her obtaining a

head on the coin and a 2 on the die.

Step 1: Work out which probability formula to use.

Let A be the event that a head is obtained on the coin.
Let B be the event that Amelia gets a 2 on the die.

The events are independent because what is obtained on the dice has no effect on what

is obtained on the coin, and vice versa.

We are interested in the probability of getting a head AND getting a 2, so we use the
formula for P(A n B) for independent events: P(A N B) = P(A) X P(B).

Step 2: Find the probability of each individual event.

1
P(4) = P(Getting a head) = 5

1
P(B) = P(Getting a 2) = 3

Step 3: Put the relevant probabilities into the formula and calculate the probability.

N =

P(Getting a head AND Getting a2) = P(ANB) = P(A) X P(B) == X

Guided Example

Jason rolls two 6-sided dice. Find the probability that he gets a 6 on both dice.

Step 1: Work out which probability formula to use.
Let A be the wwent that Jason 9ets a b on odiel -
Let > be the evenf that Jasen gek a 6 on die 2 .

The probabilityy of getting & on both dice - PLANB) = pea) x p(r)
Step 2: Find the probability of each individual event.

P(R) = Gethagya € on die | = l/c,

P(B) - Getting o G ondie > = 76

Step 3: Put the relevant probabilities into the formula and calculate the probability.

1}

PCA) x P(B)
Yo x Yo = Yae

P(ANBR)

1

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

4. Marley rolls two 6-sided dice. Find the probability that he:

a) Rolls a 2 on both dice.

P(A)=rollc a 2 ondie| =

P(B) =tolls a 2 on die 2 = Y

S_P(AaB) = P(AYxPCB) = Vo Y = Vag
b) Rolls a 1 on only one of the dice.
P(A)= rolls a | on odie | = 1/0 P(ﬂnﬂ.) = IBEH’iﬂ@ L on poth dice< l/‘x!/61 l/%b

()] 3 P(B) = olls a | on d|‘|e ) = l/c
rule

NPCauUB) = P +P(e) — p(aaB) = Vo + o — 'Sy = "3

AND
rulg

c) Rolls a1 ora 2 on either die.
P(A) = rolls L ar2an die | = 1/@ l/3
P(p) =rolls | ar2 ondie 2= 2f, ,/3

PCAUB) = PCAY PUB) = Y3 4'/3 = %,

fl

OR yule
5. Lucy rolls three 6-sided dice and flips a fair coin. Find the probability that she:

a) Rolls a 6 on all three dice and obtains a head on the coin.
PCR) =rols a €ondie | = Yo pepnpncap) = PCA)x PLBY x PLc)x P(D)
=10 nodie 2= 1
pre) =ros a € o , ¢ Yox Yex\ex1/y
PCC) =rolls a 6 ondie 3 = U =
PCD) = obtaining ahead = I 432
b) Rolls exactly one 3 across the three dice rolls and obtains a tail on the coin.

fl

PCA) = rolisa 3 ondie | = ‘g PLAOBACAD) = PLA)x PLEYxPCC) x PCD)
P(®) = do not roll a 3 on oie 2= 5/(, -1, It g/a . '/
P(C) = donotvall @ 3 on die 3 = 5 P 2
PCD) = obtaining a 4ail = /3 P

c) Rolls no 4s on the dice and obtains a head on the coin.

PCRY = do not @l a d andie | = 50/ pep oS biayx POB) < PCOXP (D)

P(e) = do not @b a 4 ondie 2 = o, = Sor 5o < Sox Vs
P(C) = do ot roll @ 4 on die 3 = 5/ = 125
PCD) = obtaning a head = ‘/_’)_ 4;_2-
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6. Emma has a bag containing twenty coloured balls: 3 of the balls are red, 5 of the
balls are blue and 12 of the balls are yellow.

independ ent event

a) She pulls a ball from the bag and then replaces it. What is the probability that the
ball was red o;_blue? -

P(.Pl) = gething a red ball = 3/;@
oF P(B) = =
e = 9ethny a blue ball = 5716

NOPLAVRY = PUMAPB) = 2y +5Thy = oo = /5

b) She pulls a yellow ball from the bag and doesn’t replace it. What is the probability
that the next ball will also be yellow? (depmafmf went )

Rwﬂliﬂm’j ‘IQ,HQW balls : |2-| = |)
Remaining balls in €the bmg 220 -1 =19

Probability of gethng He neyt ball Yellow - A
1

c) She adds another four red balls to the bag. What is the probability that the next
four balls she pulls from the bag without replacing them each time will all be red?

Total ved balls now - 344 = 3 \“olezpendm“f e ont
Total balls now : 20 +4 = 2y

Prvlguloi\i‘f/\j of ﬂbH‘ﬂ’lﬂ : _7_“ X C;)\ S % i 3 ar 0.0033
next 4 balls red ay 23 22y T 1;1—3

Hre probatsility)
OhﬁWl'yP& because thi 3 a ﬁlqﬂmd ent evenf

d) She pulls one ball from the bag and then replaces it. What is the probability that it

is not blue?
Probability of geting a - 20-5 _ % _ 2
non-blue bal) 0 >0 &
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