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LeSSon 38-1 
 1. A drawer in a jewelry store contains 8 digital 

watches, 7 analog watches, and 5 smart watches.  
A salesperson selects a watch without looking.  
Find each probability.

 a. P(the watch is digital)

 b. P(the watch is not digital)

 c. P(the watch is analog)

 c. P(the watch is not analog)

 d. P(the watch is a smart watch)

 2. Use appropriate tools strategically. A student is 
going to spin the spinner shown three times. The 
three numbered areas are equal in size. She wants 
to determine the probability that she will get “1” 
exactly one time.

  

1
2

3

 a. Make an organized list of all the possible 
outcomes.

 b. What is the probability of getting “1” exactly 
one time? Explain.

 3. express regularity in repeated reasoning.  
A student spins the spinner shown. 

  

5 1

2

3

4

  The five numbered areas are equal in size.  
Find each probability. Write your answers using 
probability notation.

 a. P(even)

 b. P(not even)

 c. P(2)

 d. P(not 2)

 e. P(less than 6)

 4. A playlist for a personal music device has 4 pop 
songs, 5 rock songs, 3 country songs, and  
4 instrumentals. The playlist is programmed to 
play songs at random. Which of the following is 
true about the probability of the next song that will 
be played?

 A. The rock category has the most songs, so the 
next song will certainly be a rock song.

 B. The country category has the least songs, so the 
next song will certainly be country because they 
haven’t been played before.

 C. The selection is random, so all four categories 
have the same probability.

 D. There is an equal probability for a pop song and 
an instrumental.

 5. A fair coin is tossed 4 times. What is the 
probability of tossing exactly 2 heads and 2 tails?
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LeSSon 38-2 
 6. Use appropriate tools strategically. A fair coin is 

tossed and the spinner is spun. All outcomes on the 
spinner are equally likely.

  

A B

D C

 a. List the sample space.

 b. Find the probability of getting heads and 
landing on C.

 c. Find the probability of getting heads or landing 
on C.

 d. Find the probability of getting tails and not 
landing on D.

 e. Find the probability of getting tails or not 
landing on D.

 7. A fair coin is tossed and the spinner is spun. 

  

A B

D C

  All outcomes on the spinner are equally likely.  
Which statement is NOT true?

 A. P(heads and A) 5 P(tails and C)

 B. P(heads or A) 5 P(heads and A)

 C. P(heads or tails) 5 P(A, B, C, or D)

 D. P(tails and B or C) 5 P(D)

 8. Some of the students in grades 9, 10, and 11 have 
their own phones. The table indicates whether the 
phone is a smart phone. 

Grade 9 Grade 10 Grade 11 Total

Smart phone 28 32 45

not a smart 
phone

9 16 20

Total

 a. Complete the table with the row and column 
totals.

 b. If a 9th-grade student who has a phone is 
chosen at random, what is the probability that 
the student has a smart phone?

 c. If one of the smart phones is selected at random, 
what is the probability that the phone does NOT 
belong to an 11th-grade student?

 d. If a smart phone is selected at random, what is 
the probability that the phone belongs to a 9th-, 
10th-, or 11th-grade student?
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 9. Some students in grades 9 and 10 who have mobile 
phones were asked if their phone has a data plan. 
The results are shown in the table.

Grade 9 Grade 10 Total

The phone has a 
data plan.

55 62

The phone does not 
have a data plan.

5 3

Total

  A student in the study is selected at random.  
Find each probability.

 a. The student is a 10th-grader with a data plan.

 b. The student is a 10th-grader without a data 
plan.

 c. The student has a data plan.

 d. The student is a 9th-grader.

 e. It is NOT the case that the student is a  
10th-grader without a data plan.

 10. Construct viable arguments. A student tosses a 
nickel, a dime, and a quarter.

 a. What is the probability that the student tosses 
heads with the nickel, tails with the dime, and 
tails with the quarter?

 b. What is the probability that exactly one of the 
tosses is heads?

LeSSon 39-1 
Attend to precision. The Venn diagram represents the 
numbers of students who have at least one brother (B), 
at least one sister (S), both, or neither.

95

B S

98

All Students

47

110

 Use the diagram for Items 11 and 12.

 11. a.  How many students have at least one brother 
and at least one sister?

 b. How many students have at least one brother or 
at least one sister?

 c. How many students have at least one sister and 
no brothers?

 d. How many students have at least one brother 
and no sisters?

 e. How many students have no brothers or sisters?

 12. Suppose you select a student at random from the 
school. 

 a. What is the probability that the student has at 
least one brother and no sisters?

 b. What is the probability that the student has at 
least one sister and no brothers?

 c. What is the probability that the student has at 
least one brother and at least one sister?

 d. What is the probability that the student has at 
least one brother or at least one sister?

 e. What is the probability that the student has no 
brothers and no sisters?
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 13. Model with mathematics. The Venn diagram 
represents probabilities associated with two events. 
A is the event that the student has a regular after-
school activity, and B is the event that the student 
comes to school by bus.

  

0.22

A B

0.23

0.12

0.43

 a. What is the probability that a student has an 
after-school activity?

 b. What is the probability that a student comes to 
school by bus?

 c. What is the probability that the student has an 
after-school activity and does NOT come to 
school by bus?

 d. What event is represented by the probability 0.12?

 14. Complete the Venn diagram so that it represents 
the following information:

	 • The number of students in a school is 450.

	 • The number of students who have a phone or  
who have a bicycle is 425.

	 • The number of students who have both a phone 
and a bicycle is 50.

	 • The number of students who have a bicycle is 135.

P B

 15. Which statement about probabilities describes the 
shaded section of the Venn diagram shown?

  

P Q

 A. It is the probability of event Q.

 B. It is the probability of event Q and not event P.

 C. It is the probability of either event P or event Q.

 D. It is the probability of event P and event Q.

LeSSon 39-2 
 16. Reason abstractly. Use one or more of the letters 

m, n, p, and q to answer each part of this item.

  

m

A B

p

q

n

 a. Which letter or letters represent the union of A 
and B?

 b. Which letter or letters represent the intersection 
of A and B?

 c. Which letter or letters represent the 
complement of A?

 d. Which letter or letters represent the 
complement of B?

 e. What is the value of the sum m 1 n 1 p 1 q?
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 17. Make use of structure. Use the terms complement, 
intersection, and/or union to describe each 
combination of sections in the Venn diagram.

  

w

R S

y

z

x

 a. w and z

 b. w and y

 c. z

 d. x and z

 e. y and z

 18. For the Venn diagram shown, P(M ¯ N) 5 0.9,  
P(M ˘ N) 5 0.2, and P(N) 5 0.3.

  

M N

0.30.2

 a. Find P(M).

 b. Find P(complement of M ¯ N ).

 

 c. Find P(MC).

 d. Find P(complement of M ˘ N).

 19. Consider the Venn diagram shown. 

  

0.25

X Y

0.35

0.25

0.15

  Which statement is NOT true?

 A. P(X ¯ Y) 5 0.6

 B. P(complement of X ˘ Y) 5 0.85

 C. P(union of X ¯ Y and complement  
of X ¯ Y) 5 1

 D. P(union of X ˘ Y and complement  
of X ¯ Y) 5 0.4

 20. For the Venn diagram shown, P(V ¯ W) 5 0.78.

  

0.52

V W

0.22

 a. Find P(V ˘ W).

 b. Find P(complement of V ¯ W).

LeSSon 40-1 
 21. Which of the following is a statement of the 

Addition Rule?

 A. P(M ¯ N) 5 P(M) 1 P(N) 2 P(M ˘ N)

 B. P(M ˘ N) 5 P(M) 1 P(N) 1 P(M ¯ N)

 C. P(M ¯ N) 5 P(M) 1 P(N) 1 P(M ˘ N)

 D. P(M) 1 P(N) 5 P(M ¯ N) 2 P(M ˘ N)

 22. For two intersecting sets R and S, P(R ¯ S) 5 0.65, 
P(R) 5 0.42, and P(S) 5 0.55. What is P(R ˘ S)?
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 23. In the Venn diagram shown, P(A) 5 0.26 and  
P(B) 5 0.36.

  

0.26

A B

0.36

0.13

 a. Explain what the probability 0.13 represents.

 b. Find the probability for the section of the 
diagram that is in A and not in B.

 c. Find the probability for the section of the 
diagram that is in B and not in A.

 d. Find P(A ˘ B).

 24. Construct viable arguments. A kiosk has movies 
for rent. Records indicate that if a customer is 
selected at random, the probability that the 
customer rents an action move is 0.57, the 
probability that the customer rents a comedy is 
0.38, and the probability that the customer rents a 
movie that is not action or comedy (or both) is 0.15.

 a. Find the probability that the customer rents a 
movie that is classified as both action and 
comedy. Explain your solution.

 b. Draw and label a Venn diagram to represent the 
situation.

 25. Make sense of problems. At the beginning of the 
basketball season, the coach noticed that for a 
randomly selected shot at the basket, the probability 
that the ball hits the rim whether it goes in or not is 
0.19, the probability that the shot is made whether 
it hits the rim or not is 0.17, and the probability 
that the ball hits the rim and goes in is 0.05. Find 
the probability that a randomly selected shot either 
hits the rim or goes in.

LeSSon 40-2 
 26. Which represents the Addition Rule for mutually 

exclusive events?

 A. P(R ˘ S) 5 P(R) 1 P(S)

 B. P(R ˘ S) 5 P(R) ? P(S)

 C. P(R ¯ S) 5 P(R) ? P(S)

 D. P(R ¯ S) 5 P(R) 1 P(S)

 27. A student is going to flip a coin three times. What 
is the probability that the student gets three heads 
or three tails?

 28. At a school, 55% of the students have lunch in the 
cafeteria and 28% of the students have lunch in an 
activity room. If a student is selected at random, 
what is the probability that the student either has 
lunch in the cafeteria or in an activity room? Justify 
your solution.

 29. Make use of structure. Use the information in the 
Venn diagram to find each probability.

  

0.38

X Y

0.47

 a. P(X ¯ Y)

 b. P(X ˘ Y)

 c. P(Y)C

 d. P(X)C

 e. P(X ¯ Y)C
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 30. Reason quantitatively. For two events A and B, 
P(A) 5 0.41, P(B) 5 0.43, and P(A ¯ B) 5 0.81. 
Are events A and B mutually exclusive? Explain 
your answer.

LeSSon 41-1 
 31. Construct viable arguments. The table 

summarizes the numbers of cats and dogs at a 
private pet shelter.

Cats Dogs Total

First Floor 17 18 35

Second Floor 10 25 35
Total 27 43 70

 a. An animal is selected at random. What is the 
probability that it is a cat? Explain how you 
found your answer.

 b. A dog is selected at random. What is the 
probability that the dog is on the second floor? 
Explain how you found your answer.

 c. Explain why Part b deals with conditional 
probability.

 32. Which probability notation represents “the 
probability of X given Y”?

 A. P(X ˘ Y)

 B. P(Y | X)

 C. P(X | Y)

 D. P(X ¯ Y)

 33. express regularity in repeated reasoning. Use 
the Venn diagram to find the conditional 
probabilities.

  

130

M N

210

20

50

 a. P(M | N)

 b. P(N | M)

 c. P(M ˘ N | NC)

 d. P(MC | N)

 34. The table summarizes the numbers of wine bottles 
in a wine cellar. 

  

Red White

Domestic 55 85

Imported 75 25

  Use the table to calculate the conditional  
probabilities.

 a. What is P(red | domestic)?

 b. What is P(imported | white)?

 35. For two events A and B, suppose P(B | A) 5 0. 
What conclusion can be made about events A and B? 
Explain.
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LeSSon 41-2 
 36. Which is a statement of the conditional probability 

formula?

 A. P(M | N) 5 
P M N
P N
( )
( )
∪

 B. P(M | N) 5 
P M N
P M
( )
( )

∪

 C. P(M | N) 5 
P M N
P N
( )
( )
∩

 D. P(M | N) 5
P M N
P M
( )
( )

∩

 37. Attend to precision. Use the Venn diagram to find 
the conditional probabilities.

  

0.38

A B

0.23

0.14

0.25

 a. Write the formula for calculating the probability 
of B given A.

 b. Calculate P(B | A).

 c. Write the formula for calculating the probability 
of A given B.

 d. Calculate P(A | B).

 38. Construct viable arguments. Describe the steps 
for calculating the probability of an event R given 
an event T.

 39. Use the Venn diagram shown.

  

0.4

X Y

0.20.2

 a. Calculate P(X | Y).

 b. Calculate P(Y | X).

 c. Which word, greater or lesser, correctly 
completes the statement below?

    If two fractions have the same numerator, then 
the greater fraction is the one with the _______ 
denominator. 

 d. Describe how the statement in Part c is related 
to a comparison of P(X | Y) and P(Y | X).

 40. The table summarizes the numbers of text 
messages and voice messages between two students 
over a one-week period. 

Text Message Voice Message

Afternoon 275 80

evening 425 110

  Suppose a message between the students is taken at 
random.

 a. Find P(text message | evening).

 b. Find P(afternoon | voice message).

 c. Find P(voice message | afternoon).

 d. Find P(evening | text message).

 e. In the context of the problem, for what kinds of 
conditional probabilities do you need the row 
totals? For what kinds of conditional 
probabilities do you need the column totals?
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LeSSon 41-3 
 41. Make use of structure. In the tree diagram shown, 

how are the probability values m and n related to 
each other?

  

150

r

s

n

m

 42. Consider the tree diagram shown.

  

150

r

s

n

m

 a. How do you calculate the values r and s?

 b. How are r and s related to each other?

 43. Consider the tree diagram shown.

200

60

d.

0.3

0.8

b.

a.

c.

0.7

0.6

e. 56

84

 a. Find a. Explain how you found it.

 b. Find b. Explain how you found it.

 c. Find c. Explain how you found it.

 d. Find d. Explain how you found it.

 e. Find e. Explain how you found it.

 44. Make sense of problems. In a tree diagram, each 
splitting has three branches. What must be true for 
each set of three branches?

 A. The product of the three probabilities is always 
the same.

 B. One probability value is always equal to the sum 
of the other two probability values.

 C. The sum of the three probability values is 1.

 D. After the first branching, the sum of the three 
probability values is less than 1.

 45. A student has a bag with 6 blue marbles, 7 yellow 
marbles, and 7 lavender marbles. The student 
selects one marble at random and then selects a 
second marble without replacing the first one.

 a. Draw a tree diagram to represent this situation.

 b. What is the probability that the student selects 2 
blue marbles?
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LeSSon 42-1 
 46. Two events A and B are independent. Which 

probability statement is NOT always true?

 A. P(A | B) 5 P(A)

 B. P(B | A) 5 P(B)

 C. P(A ˘ B) 5 P(A) ? P(B)

 D. P(A ˘ B) 5 0

 47. Reason quantitatively. Consider the Venn 
diagram shown.

  

0.64

A B

0.04

0.16

0.16

 a. Are events A and B mutually exclusive? Explain.

 b. Are events A and B independent? Explain.

 48. Model with mathematics. The tree diagram 
represents activities during some snowy winter days. 

  

DC

D

S C

S

S C

S

5
7

2
7

2
7

5
7
4
7

3
7

The letter D represents the event that a day is a 
weekday (Monday through Friday), the letter S 
represents the event of shoveling snow that day, 
and the raised letter C represents the complement 
of an event. The probabilities associated with the 
events are shown in the diagram.

 a. Find P(S). Show your work.

 b. Find P(SC). Show your work.

 c. Find P(S | D).

 d. Are D and S independent events? Explain.

 49. The table summarizes the number of dogs and cats 
at a private pet shelter. 

Cats Dogs

First Floor 10 15

Second Floor 20 15

  Suppose a pet is selected at random.

 a. Find P(dog). Show your steps.

 b. Find P(dog | second floor). Explain your steps.

 c. Is the outcome “the pet is a dog” independent or 
not independent from the outcome “second 
floor”? Explain.

 d. Find P(cat) and P(cat | first floor). Are those two 
events independent or not independent?

 50. Explain how to tell whether the events M and N are 
independent for the given information.

 a. The probabilities of the events are shown in a 
Venn diagram with overlapping circles for M 
and N.

 b. The probabilities are shown in a table with M 
and MC as column heads and N and NC as row 
heads.
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LeSSon 42-2 
 51. The target shown consists of three circles with radii 

1, 2, and 3 units, inside a 6-unit by 12-unit rectangle. 

  

1

2

3

12

6

  Suppose a dart hits the target at random.

 a. What is the probability that the dart lands on an 
unshaded part of the target?

 b. What is the probability that a dart lands on a 
shaded part of the target?

 52. The target shown is a circle and a sector. 

  

A

  Suppose darts hit the circle at random. Find the 
probability that the dart will land in the shaded 
sector for each measure of angle A.

 a. m/A 5 1208

 b. m/A 5 1358

 c. m/A 5 3008

 d. m/A 5 a8

 53. The target shown has two squares, one with side s 
and the other with side a. 

  

s

a

  What is the probability that a dart that hits the 
target will land in the unshaded section?

  A. a
s

 B. s a
s
−

 C. s a
a

2 2

2

−

 D. s a
s

2 2

2

−

 54. Reason quantitatively. The shapes in the targets 
shown are squares and circles.

  Target A Target B

a

b b

b b

 a. For target A, what is the probability that a dart 
hits the target outside the circle?

 b. Use your answer to Part a to find the probability 
that a dart hits inside the circle of target A.

 c. For target B, what is the probability that a dart 
hits the target outside any of the circles?

 d. Which of the two targets has a greater 
probability that a dart will hit outside any of  
the circles?



12

Name class date

© 2015 College Board. All rights reserved. SpringBoard Geometry, Unit 6 Practice

 55. Persevere in solving problems. A dart game uses 
the target shown.

  1 2 3

1

2

3

 a. What is the probability that a dart will land in a 
shaded section?

 b. What is the probability that a dart will land in a 
section of the target that is a shaded square?

 c. Use complements to calculate the probability 
that a dart will land in a section that contains 
part of the border of the overall target.

 d. Two darts are thrown. What is the probability 
that both of them land in the shaded section at 
the upper left of the target?

LeSSon 42-3 
 56. Attend to precision. How many arrangements are 

there for the letters of each word?

 a. THAT

 b. FACETIOUSLY

 c. BOOKKEEPER

 d. MISSISSIPPI

 57. A license plate ID has two letters followed by three 
digits.

 a. How many different license plate IDs can be 
made if repetition of letters and digits is allowed?

 b. How many different license plate IDs can be made 
if repetition of letters and digits is NOT allowed?

 58. Which is a correct formula for a combination or a 
permutation?

 A. C
n

n r
!

( )!n r = −

 B. C
n

r n r
!

!( )!n r = −

 C. p
n

r n r
!

!( )!n r = −

 D. p
r

n r
!

( )!n r = −

 59. Model with mathematics. A phone store has  
15 different models of phones. A parent is selecting 
new phones for his three children and wants the 
children to have phones that are different from 
each other. How many different ways can the 
parent select three different phones?

 60. A restaurant menu lists 6 appetizers, 8 main 
courses, and 10 beverages.

 a. How many ways can a customer select three 
different appetizers?

 b. How many ways can a customer select three 
different main courses?

 c. How many ways can a customer select three 
different beverages?

 d. How many ways can a customer select  
1 appetizer, 1 main course, and 1 beverage?


