
Chapter 6: Probability Test REVIEW - ANSWERS 

1. How is the the conditional probability that the event E occurs given that event F has already 

occurred different from the P (event F) given that E has already occurred? 

Conditional probability is calculated when you “divide by the given” 

So   𝑃(𝐸 |𝐹) =  
𝑃(𝐸∩𝐹)

𝑃(𝐹)
  but  𝑃(𝐹 |𝐸) =  

𝑃(𝐸∩𝐹)

𝑃(𝐸)
 

2. If P(A) = 0.5, P(B) = 0.3, and P(A∩B) = 0.15, then: 

a. A and B are disjoint events  b.  A and B are dependent events 

c.    A and B are independent events        d.  A and B are not disjoint 

e.    A and B are neither disjoint nor independent 

3.  If a fair coin is flipped three times with the outcome of each flip independent of each 

other, then the probability that at least one of the three flips results in a head is what? 

Ans: 𝑷(𝒂𝒕 𝒍𝒆𝒂𝒔𝒕 𝟏 𝒉𝒆𝒂𝒅) = 𝑷(𝒏𝒐 𝒉𝒆𝒂𝒅𝒔)𝑪 =  𝟏 −  (𝟎. 𝟓)𝟑 = 𝟎. 𝟖𝟕𝟓 
 

4. Only 20% of the applicants for new positions at a large software company are female.  

Assuming that two positions will be filled independently of each other, what is the 

probability that both positions are filled by females? 

Ans:  . 𝟐 ×. 𝟐 = 𝟎. 𝟎𝟒 
 

5. A family is going shopping for a new van.  The probability that the family will purchase a 

Ford van is 0.33, a Chevy van is 0.25, a Dodge van 0.20, and a Toyota van 0.22.  The 

probability that the family purchases a Toyota van or a Ford van or a Chevy van is: 

a. . 33 ×  .22 ×  .25   b.  1 − .33 × .22 × .25 

c.   . 33 + .22 + .25   d. 1 − (.33 +  .22 +  .25) 

e.  None of the above 

6.   Suppose there are 60 students in a statistics class of which 24 are female.  If three 

students are selected without replacement to work problems at the board, what is the 

probability that all three of the students chosen are female? 

      Ans:  
𝟐𝟒

𝟔𝟎
×

𝟐𝟑

𝟓𝟗
×

𝟐𝟐

𝟓𝟖
 ≈ 𝟎. 𝟎𝟓𝟗𝟏  or approx. 5.9 % 

7.  The probability that a new tire will have a blowout in the first year is 0.10.  If the four 

tires on a new car function independently of each other, what is the probability that at 

least one tire blows out in the first year? 

       a. . 10 × .10 × .10 × .10   b. 1 − (.10 × .10 × .10 × .10) 

  c. . 90 × .90 × .90 × .90  d. 1 − (.90 × .90 × .90 × .90)        e.  None of the above 
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P(at least one tire has blowout) = 1 – P(NO tires have blowout) 

 



 

P(at least one asks HELP) = 𝑃(𝑜𝑛𝑒 𝑎𝑠𝑘𝑠) + 𝑃(𝑡𝑤𝑜 𝑎𝑠𝑘) + 𝑃(3 𝑎𝑠𝑘) + 𝑃(4 𝑎𝑠𝑘) 

 

OR  Complement RULE: 𝑃(𝐴) = 1 − 𝑃(𝐴𝐶)  and  𝑃(𝐴𝐶) = 1 − 𝑃(𝐴)   

 P(at least one asks HELP) = 1 – P(NO one asks HELP) 

     = 1 − (0.75)4 

 

P(Success part A) = 0.99      𝑃(𝐴 ∩ 𝐵 ∩ 𝐶) = 𝑃(𝐴) ∙ 𝑃(𝐵) ∙ 𝑃(𝐶)   

P(Success part B) = 0.97      𝑃(𝐴 ∩ 𝐵 ∩ 𝐶) = 0.99 ∙ 0.97 ∙ 0.96 

P(Success part C) = 0.96 
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P(originates in Pacific ∩ 𝑀𝑎𝑗𝑜𝑟) =  𝑃(𝐸 𝑃𝑎𝑐𝑖𝑓𝑖𝑐 ∩ 𝑀𝑎𝑗𝑜𝑟) + 𝑃(𝑊 𝑃𝑎𝑐𝑖𝑓𝑖𝑐 ∩ 𝑀𝑎𝑗𝑜𝑟) 

= (0.3) ∙ (0.15) + (0.5)(0.25) = 𝟎. 𝟏𝟕𝟎 

Other possible questions 

P(originates in West pacific | Major storm) =  

 

P(Minor storm | originates in East pacific) =  

 

  



11.  A marketing survey indicates that 60% of the population owns an automobile, 30% owns 

a house, and 20% owns both an automobile and a house.  Calculate the probability that a 

person chosen at random owns an automobile or a house, but not both. 

        a.  0.4     b. 0.5 c. 0.6       d. 0.7 e. 0.9 

     

  

 

 

 

 

 

 

P(House) = 0.30    P(car) = 0.60 

𝑃(𝐻𝑜𝑢𝑠𝑒 ∩ 𝑛𝑜𝑡 𝑐𝑎𝑟) =   𝑃(𝑐𝑎𝑟 ∩ 𝑛𝑜𝑡 𝐻𝑜𝑢𝑠𝑒) = 

 

𝑃(𝐻𝑜𝑢𝑠𝑒 ∩ 𝑛𝑜𝑡 𝑐𝑎𝑟) = 0.1   𝑃(𝑐𝑎𝑟 ∩ 𝑛𝑜𝑡 𝐻𝑜𝑢𝑠𝑒) = 0.4 

 

 

12..  The probability that a visit to a primary care physician’s (PCP) office results in neither 

lab work nor referral to a specialist is 35%.  Of those coming to a PCP’s office, 30% are 

referred to a specialist and 40% require lab work.  Determine the probability that a visit 

to a PCP’s office results in both lab work and referral to a specialist. 

        a. 0.05    b. 0.12 c. 0.18      d. 0.25 e. 0.35 

 

𝑃(𝑛𝑜 𝑙𝑎𝑏 ∩ 𝑛𝑜 𝑠𝑝𝑒𝑐𝑖𝑎𝑙𝑖𝑠𝑡) = 1 − 𝑃(𝑙𝑎𝑏 ∪ 𝑠𝑝𝑒𝑐𝑖𝑎𝑙𝑖𝑠𝑡) 

𝑃(𝑛𝑜𝑛𝑒) = 1 − 𝑃(𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 𝑜𝑛𝑒) 

0.35 = 1 −  𝑃(𝑙𝑎𝑏 ∪ 𝑠𝑝𝑒𝑐𝑖𝑎𝑙𝑖𝑠𝑡) 

 

  

Owns House            Owns car 

 

  ____?  0.2        ____? 



Use the following scenario to answer questions 13 to 15: A psychologist studied the number of puzzles 

that subjects were able to solve in a five-minute period while listening to soothing music. Let X be the 

number of puzzles completed successfully by a random chosen subject. The following probability 

distribution for X was found: 

X 1 2 3 4 

P(X) 0.2 0.4 0.3 0.1 

 

13. What type of random variable is being defined? Is this a valid probability distribution? Why or 

why not? 

This scenario describes the number of puzzles solved, which is a discrete random 

variable. YES, this is a valid probability distribution because all possible outcomes for 

the random variable X have probabilities from 0 <  𝑥𝑖 < 1, 𝑎𝑛𝑑 ∑ 𝑃( 𝑥𝑖) = 1 

 

 

14. What is the probability that a randomly chosen subject completes more than the expected 

number of puzzles in the five-minute period? 

You need to compute the expected value of the random variable: 

 𝜇𝑥 = 𝐸(𝑋) =  ∑ 𝑥𝑖  ∙ 𝑃(𝑥𝑖) 

 

On the TI-84: Go to STAT EDIT to enter data,  

then go to STAT CALC to calculate the 1-variable statistics 

  

The “sample mean” is really the expected value. 

 

x ̅  𝑎𝑐𝑡𝑢𝑎𝑙𝑙𝑦 𝜇𝑥 = 𝐸(𝑋) = 2.3 

 



So the probability that a randomly chosen subject completes more than the expected 

value is:  𝑃(𝑋 > 𝑥𝑖) = 2.3, 𝑤ℎ𝑖𝑐ℎ 𝑖𝑠 𝑟𝑒𝑎𝑙𝑙𝑦  𝑃(𝑋 > 2) 𝑜𝑟 𝑃(𝑋 ≥ 3) 

 

So 𝑃(𝑋 ≥ 3) = 𝑃(𝑋 = 3) + 𝑃(𝑋 = 4) = 0.3 + 0.1 = 𝟎. 𝟒 

Based upon the probability distribution for the random variable, there is a 40% 

probability that that a randomly chosen subject will complete more puzzles than the 

expected value of puzzles solved. 

 

 

 

15. What are the values for  𝜎𝑋  and 𝜎𝑋
2   𝑜𝑟  (𝜎𝑋)2 for the random variable X? 

 

 
 

What does this formula mean? 

 

So we need to find the sum of the products of each possible value of the 

variable’s squared deviation from the expected value times its respective 

probability 

 

 

 

 

  



FREE Response Question 

 

 

Part A:  

Event J = a melon selected from distributor J 

𝑃(𝐽 ∩ 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 > 137) = ? 

 

𝑧 𝑠𝑐𝑜𝑟𝑒 =  
137 − 133

5
= 0.8 

We want the probability that a melon chosen will be greater (a larger z 

score) than one with a diameter of 137 mm. 

P(J melon is > 137) = 𝑃(𝑧 > 0.8) = 1 − 0.7881 = 𝟎. 𝟐𝟏𝟏𝟗 

Also on TI-84, you could have entered: 

 



Part B: 𝑃(𝑎𝑛𝑦 𝑠𝑡𝑜𝑟𝑒 𝑚𝑒𝑙𝑜𝑛 ℎ𝑎𝑠 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 > 137) 

𝑃(𝐾 ∩ 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 > 137) ∪ 𝑃(𝐽 ∩ 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 > 137) = ? 

 

Which is 

𝑃(𝐾 ∩ 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 > 137) = 0.30(0.8413) = 0.2524 

𝑃(𝐽 ∩ 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 > 137) = 0.70(0.2119) = 0.1483 

 

𝑃(𝑎𝑛𝑦 𝑠𝑡𝑜𝑟𝑒 𝑚𝑒𝑙𝑜𝑛 ℎ𝑎𝑠 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 > 137) = 0.1483 +  0.2524 = 𝟎. 𝟒𝟎𝟎𝟕 

There is just over a 40% chance that a randomly selected melon in the 

store will have a diameter greater than 137 mm. 

 

 

Part C:   𝑃(𝐽 | 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 > 137) = ? 

 

 𝑃(𝐽 | 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 > 137) =  
𝑃(𝐽 ∩ 𝑑𝑖𝑎𝑚.  >137)

𝑃(𝑑𝑖𝑎𝑚.  >137)
=  

0.1483

0.4007
= 𝟎. 𝟑𝟕𝟎𝟏 

There is just over a 37% chance that a randomly selected melon in the 

store will have come from distributor J, given that it has a diameter > 

137 mm 

  



MC Problem Sets 

 

Multiple Choice Questions – ANSWERS 

Page 2 

Probability 1:  C 

Probability 2: A 

Probability 12: B 

Probability 4: D 

 

Page 3 

Probability 23:  D 

Probability 15: D 

Probability 21: C 

Probability 16: A 

 

Page 4 

Probability 19:  D 

Probability 22: D 

Probability 17: E 

Probability 9: D 

 

Note: Please explain solutions (on next pages)! 

 

  



 

Conditional probability: 

𝑃(𝑤𝑖𝑙𝑙 𝑠𝑢𝑟𝑣𝑖𝑣𝑒 𝑡𝑜 60|𝑠𝑢𝑟𝑣𝑖𝑣𝑒𝑑 𝑡𝑜 20) =  
7800

9700
 ≈ 0.8041 

 

  



 

This is a conditional probability problem that is asking for this subset of the full sample: 

P(person first went on 𝑇2 | 𝑐𝑢𝑠𝑡𝑜𝑚𝑒𝑟 𝑟𝑒𝑡𝑢𝑟𝑛𝑠) =  
𝑃(𝑤𝑒𝑛𝑡 𝑜𝑛 𝑇2 ∩ 𝑟𝑒𝑡𝑢𝑟𝑛𝑠)

𝑃(𝑐𝑢𝑠𝑡𝑜𝑚𝑒𝑟 𝑟𝑒𝑡𝑢𝑟𝑛𝑠)
 

You can use a tree diagram with actual probabilities, or by considering a sample of x 

customers: 

 

 

First went on 

𝑇2 

First went on 

𝑇3 

First went 

on 𝑇1 

Customer doesn’t return 

 

Customer RETURNS 

Customer doesn’t return 

 

Customer RETURNS 

Customer doesn’t return 

 

Customer RETURNS 



Answer to Probability #9

 

 

So  P(person first went on 𝑇2 | 𝑐𝑢𝑠𝑡𝑜𝑚𝑒𝑟 𝑟𝑒𝑡𝑢𝑟𝑛𝑠) =  
𝑃(𝑤𝑒𝑛𝑡 𝑜𝑛 𝑇2)

𝑃(𝑐𝑢𝑠𝑡𝑜𝑚𝑒𝑟 𝑟𝑒𝑡𝑢𝑟𝑛𝑠)
 

 
𝑃(𝑤𝑒𝑛𝑡 𝑜𝑛 𝑇2 ∩ 𝑟𝑒𝑡𝑢𝑟𝑛𝑠)

𝑃(𝑐𝑢𝑠𝑡𝑜𝑚𝑒𝑟 𝑟𝑒𝑡𝑢𝑟𝑛𝑠)
=  

2

9
3

8
 + 

2

9
 + 

1

12

  =  
16

49
 

 

 



 
Event A = someone who “trusts Congress”  

𝐴𝐶 = 𝑠𝑜𝑚𝑒𝑜𝑛𝑒 𝑤ℎ𝑜 𝑑𝑜𝑒𝑠 𝑁𝑂𝑇 "𝑡𝑟𝑢𝑠𝑡 𝐶𝑜𝑛𝑔𝑟𝑒𝑠𝑠" 

According to poll, 𝑃(𝐴) = 0.08 

So knowing the complement rule,  𝑃(𝐴𝐶) = 0.92 

Assuming independence (since we are using SRS), then probability of  

  𝑃(𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 𝑜𝑛𝑒 𝐴) = 1 − 𝑃(𝑛𝑜𝑛𝑒 𝐴) 

= 1 −  (0.92)10 

= 0.56561154 ≈ 𝟎. 𝟓𝟔𝟔 


