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Information
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Which company?

Her research into the 
companies yielded 
the results shown.

Jasmine’s decision will be based on expected value.

E(XA) = (0.25)(–$25,000) + (0.55)(0) + (0.20)($65,000)
= –$6,250 + $13,000 = $6,750

E(XB) = (0.30)(−$35,000) + (0.60)(0) + (0.10)($115,000)
= –$10,500 + $11,500 = $1,000

Based on expected value, Jasmine should buy company A.

Should Jasmine 
buy company A 
or company B?
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Choosing a location



5 of 14 © Boardworks 2013

Two-stage treatment
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Tennis

Adam and Boris are playing tennis. The first player to win two 
sets wins the match. The probability that Adam wins a set is 
3/7 and the probability that Boris wins a set is 4/7.

What is the probability that:   
a) Adam wins      b) Boris wins
c) Adam wins in exactly 2 sets, 
d) either man wins after 3 sets?

Draw a tree diagram:

a) P(A wins) = 9/49 + 36/343 + 36/343
= 135/343

b) P(B wins) = 48/343 + 16/49 + 48/343
= 208/343

c) P(2 sets, A wins) = 9/49
d) P(3 sets played) = 2(36/343) + 2(48/343) = 24/49
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Guessing answers
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Guessing answers
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Fire insurance policy
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Life insurance policy

Lisa is 20 years old and pays $250 for a year-long 
$250,000 life insurance policy. The probability that 
Lisa will survive the policy period is 0.9995.

E(X) = ($250)(0.9995) – ($250,000 – $250)(1 – 0.9995)
= ($250)(0.9995) – ($249,750)(0.0005)
= ($249.88) – ($124.88) = $125.00

10,000 E(X) = (10,000)( $125.00) =

a) E(X) = (policy cost × P(surviving)) – (payout × P(not surviving)):

b) expected value of 10,000 policies:

What is the expected value for 
the insurance company of:
a) Lisa’s policy
b) 10,000 similar policies?

$1,250,000



11 of 14 © Boardworks 2013

Quality control

A quality control manager is testing a plastic bottle 
manufacturing machine that has a 0.01 probability of 
producing a defective bottle. What is the probability that 
less than 3 of 20 of the bottles will be defective?

P(x = 0) =

Add the probabilities of 0, 1, and 2 defective bottles. 

P(x = 1) =
P(x = 2) =

20C0 (0.01)0(0.99)20 =

20C1 (0.01)1(0.99)19 =

20C2 (0.01)2(0.99)18 =
P(x < 3) = 0.818 + 0.165 + 0.016 =

How does this compare to a machine with 0.1 probability 
of producing less than 3 defective bottles out of 20? 

0.818
0.165
0.016

0.999

Let the random variable x = number of defective bottles. 
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The Monty Hall problem

On a game show, there are three mystery doors, behind 
each of which there is a prize to be won. Behind one door is 
a car, behind the others there are goats. The host asks the 
contestant to choose a door. 

The host asks the 
contestant if they 
would like to change 
their choice to the 
other unopened door. 
Should they?

The contestant picks a door, and the host, who knows what is 
behind the doors, opens one of the others to reveal a goat.
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The Monty Hall problem

Figure out the probability of getting a car by looking at all 
possible outcomes.

Choose goat.

Choose goat.

Choose car.

Stick = goat
Change = car

Stick = goat
Change = car

Stick = car
Change = goat

Scenario 1

Scenario 2

Scenario 3
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The Monty Hall problem
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