
Prob & Stats HW #8: Probability Test REVIEW 

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

occurred different from the conditional probability that the event F occurs given that 

event E has already occurred? 

Prob. of E, given F is  𝑃(𝐸|𝐹) =
𝑃(𝐸∩𝐹)

𝑃(𝐹)
 ,  

but the Prob. of F, given E is  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:  0.2 ∙ (0.2) = 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
=

506

8555
 ≈ 𝟎. 𝟎𝟓𝟗𝟏   



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 

0.65 

0.6561 
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P(at least one tire has blowout) = 1 – P(NO tires have blowout) 

 

(0.1)3 ∙ 0.9 = 

(0.1)3 ∙ 0.9 = 

(0.1)2 ∙ (0.9)2 = 

(0.1)3 ∙ 0.9 = 

(0.1)2 ∙ (0.9)2 = 

⋮           ⋮ 



 

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

     = 1 − (0.75)4 

10.  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(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 

 

 

Owns House            Owns car 

 

  ____?  0.2        ____? 



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 

 

13.When is a data value is called an outlier? How is it calculated? 

   If it is unusually large or small compared to the rest of the data. 

Calculated outlier: 𝑂𝑢𝑡𝑙𝑖𝑒𝑟 = 1.5(𝐼𝑄𝑅) 𝑎𝑏𝑜𝑣𝑒 𝑄3 or  1.5(𝐼𝑄𝑅) 𝑏𝑒𝑙𝑜𝑤 𝑄1 

 

 

14. A study of voting chose 663 registered voters at random shortly after an election. Of these, 56% 

said they had voted in the election. Election records show that only 61% of registered voters voted in 

the election. Which of the following states is true about this situation? 
 

A. 61% is a sample, 56% is a population 
B. 61% and 56% are both statistics 
C. 61% is a statistic and 56% is a parameter 
D. 61% is a parameter and 56% is a statistic 
E. 61% and 56% are both parameters 

 

15. What are the measures of center and spread (or variability) in a data set? How are they paired? 

 

 Center and spread (pairs): 

 Median and IQR 

 Mean and standard deviation 
 

 

16.  What is a z-score and how do you calculate it? 



This is a measure of position for a value or observation within a data set. 

It tells you distance (in standard deviations) and direction (above (+) or 

below(-)) the mean 

𝑧 𝑠𝑐𝑜𝑟𝑒 =  
𝑜𝑏𝑠𝑒𝑟𝑣 − 𝑚𝑒𝑎𝑛

𝑆. 𝐷.
 

 

17. What are percentiles that correspond to the z-scores below: 

 

a)  𝑧 =  0.38   

a. equals  a percentile of 0.6480 or  

  almost the sixty-fifth percentile 

 

b)  𝑧 =  −1.64 

b) equals  a percentile of 0.0505 or  

  just larger than the fifth percentile 

 

c)  𝑧 =  1.18 

c) equals  a percentile of 0.8810 or  

  approx. the eighty-eighth percentile 

 

𝑑) 𝑧 =  0 

d) equals  a percentile of 0.5000 or  

  exactly the fiftieth percentile (50%) 

 

  



 

18. For the given percentiles, what are the z-scores that correspond to these: 

a) percentile as a decimal = 0.0281  z-score = −1.91 

b) percentile as a decimal = 0.3936  z-score = −0.27 

c) percentile as a decimal = 0.7123  z-score = 0.56 

d) percentile as a decimal = 0.9920  z-score = 2.41 

e) 85%   z-score b/t  1.03 and 1.04, or z-score = 1.035 

 

f) 53%  z-score b/t  0.07 and 0.08, or z-score= 0.075 

g) 9%  z-score b/t  -1.34 and -1.35, or z-score = −1.341 

 

19. How do you find the union of events? How do you find the intersection of events? 

You should KNOW! 

  



20. Use the scenario and the Venn diagram to answer the following: 

 

a) P(A ∩ 𝐷 ∩ 𝐸) =  
125

276
  b) 𝑃(𝑜𝑛𝑙𝑦 1 𝑑𝑖𝑠ℎ) =  

57

276
 

 

c)  P(𝐷 ∩ 𝐸) =  
65

276
  d) P(any two dishes) =  

91

276
 

 

e) 𝑃(𝐷 | 𝐸) =  
190

251
  f) 𝑃(𝐴 | 𝐸) =  

147

251
 

  

𝑃 (𝐴) =
161

276
  ,  𝑃 (𝐷) =

202

276
    𝑃 (𝐸) =

251

276
 

 

 



21. Use the scenario to create a Venn diagram and then to answer the following questions: 

In an apartment building having 3 vacant apartments, 45 apartments have a landline. 82 

apartments have people with a cellphone, and 40 have people with both. Make a Venn Diagram 

and answer the probability questions. 

Venn diagram 

 

 

 

 P(L ∩ 𝐶) =
40

90
 

P(L | 𝐶) =
40

82
 

22. What is the probability of selecting three cards from a deck of 52 that are: 

 a) All diamonds -  Note: we could write 𝑃(𝑎𝑙𝑙 3 𝑐𝑎𝑟𝑑𝑠 𝑎𝑟𝑒 𝑑𝑖𝑎𝑚𝑜𝑛𝑑𝑠) = ?       

𝑃(𝑎𝑙𝑙 3 𝑐𝑎𝑟𝑑𝑠 𝑎𝑟𝑒 𝑑𝑖𝑎𝑚𝑜𝑛𝑑𝑠) =  
13

52
 ∙  

12

51
 ∙

11

50
=  

𝟏𝟏

𝟖𝟓𝟎
 ≈ 𝟎. 𝟎𝟏𝟐𝟗 

b) exactly 2 cards are red 𝑃(𝑒𝑥𝑎𝑐𝑡𝑙𝑦 2 𝐽𝑎𝑐𝑘𝑠) =  
4

52
 ∙  

3

51
∙

48

50
 ∙ 3 =  

72

5525
 ≈ 𝟎. 𝟎𝟏𝟑 

c) all 3 cards are Jacks 



d) a pair of any kind (i.e., a pair of aces, or a pair of eights) 

  



 

23. Babies’ health at birth: An Apgar score is a quick assessment of a baby’s health within the 

first few minutes after being born. It measures five attributes: (1) Breathing effort. (2) Heart rate, 

(3) Muscle tone, (4) Reflexes, and (5) Skin color.  Each category is scored with 0, 1, or 2, 

depending on the observed condition. 

Define our random variable to be A for the Apgar score of a randomly selected baby one minute 

after birth. A nearly complete probability distribution is provided below. 

Value  

of  𝐴 
0 1 2 3 4 5 6 7 8 9 10 

𝑃(𝐴) 0.001 0.006 0.007 0.008 0.012 0.020 0.038 0.099 0.319 0.435 ? 

 

 

a) What must the probability value be for an Apgar score of 10 for this to be a valid 

probability distribution? 

b) Make a histogram of the distribution and then describe it. 

 

c) Find the following probabilities for the random variable A: 

i)  𝑃(𝐴 = 6 ∪ 7 ∪ 8) 

ii)  𝑃(𝐴 < 7)  

iii) 𝑃 (𝐴 ≤ 7)  

iv) 𝑃(5 ≤ 𝐴 < 9)  

 

Open Response Question 

 

 

 


