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@7-3 Probability Problems

1. A bag contains three green marbles, four blue

marbles, and two orange marbles. If a marble
is picked at random, what is the probability
that an orange marble will NOT be picked?

1
(A) Z

1,2,2,3,3,3,4,4,4,4

. What is the probability that a number
selected at random from the set of numbers
above will be the average of the set?

(A) O
®) —
10
1
C _
©
3
o=
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(E) 3

If the probability that an event will occur
is = and x # 0, what is the probability

that this event will NOT occur ?

(A)

= %

4 — x
4
4 — x

X

(B)

(©)

D) 4
X
X

(E)x—4
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Questions 4 and 5.

A jar contains only red, blue, and green
marbles. The probability of picking a red
marble is 0.25, and the probability of
picking a blue marble is 0.40.

What is the probability of picking a green

marble?

(A) 0.25
(B) 0.35
(C) 0.60
(D) 0.75
(E) 1.00

What is the LEAST number of marbles
that could be in the jar?

(A) 4

(B) 5

(C) 10

(D) 20

(E) It cannot be determined from the
information given.

6. A six-sided cube whose faces are

numbered from 1 to 6 is rolled twice.
Which of the following statements must
be true?

I. There are 36 possible outcomes.
II. The probability that the two numbers

o1
rolled do #of match is B

III. The probability that the sum of the

two numbers rolled is 5 is L.

9
(A) Ionly
(B) II only
(C) I and II only
(D) I and III only
(E) 1II and III only



7

If the letters L, O, G, I, and C are
randomly arranged to form a five-letter

“word,” what is the probability that the
result will be the word LOGIC?

A) —
120

1
B) —
()24

1
C) -
()5

1
D) —
()4

E) =
2

4

The circle above is divided into eight
sectors of equal area. What is the
probability that the spinner will land on an
even-numbered region in each of two
consecutive spins?

3
(A) 1

®) 2
64

) 3
8
o) 1
4

9
B
()64
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9. Three fair coins are tossed at the same

10.

11

time. What is the probability that all three
coins will come up heads or all will come
up tails?

1|
(A) =

®)

(€)

6
1
4
D) =
3
3

(E) =
8

The faces of a red cube and a yellow cube
are numbered from 1 to 6. Both cubes are
rolled. What is the probability that the
top face of each cube will have the same
number?

@) 2

8
®) 2
©)

(D) =

W= N = &\

® L
2

A jar contains 54 marbles each of which is
blue, green, or white. The probability of
selecting a blue marble at random from
the jar is 1, and the probability of
selecting a green marble at random is £,
How many white marbles does the jar

contain?

(A) 6
(B) 8
© 9
(D) 12
(E) 18



A=1{-2,-1,0,1, 2}

12. If x represents a number picked at random

1155

14.

(© -

from set A above, what is the probability
ghiaexe, <R

(A)

=
S

@
(Y, N ICRV, B ESVIRV, 1 I NS, e

(D)
E) 1

If x represents a number picked at random
from the set {—3, —2, —1, 0, 1, 2}, what
is the probability that x will satisfy the
inequality 4 — 3x < 6?

1

MJE

1
(B)g

1
2

2
D) —
()3

5
@)g

{1, 2, 3}

{1, 4, 9}

A number is randomly selected from set 4
above, and then a second number is
randomly selected from set B. What is the
probability that the product of the two
numbers selected will be less than 9?

A
B

(A)
(B)
©

(D)

ANV NW|INV| VW[~

(E)

15

16.
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A target shown in the accompanying
diagram consists of three circles with the
same center. The radii of the circles are 3,
7,and 9. A dart is thrown and lands on
the target. What is the probability that the
dart will land on the shaded region?

4
(A) 5

40
B__
()81
49

© 81

7
@»Ia

40
(E)Zg

The six faces of a cube are numbered 1
through 6. If the cube will be rolled twice
in succession, what is the probability that
the number that faces up on the first roll
will be greater than the number that faces
up on the second roll?

1
M)Z

1
(B) 3

P
(C)TE

7
D) —
()12
2
3

(E)



178

18.

In the accompanying diagram, points 4,
B, C, and D are the centers of four circles
that each have a radius length of 1. The
circles are tangent at the points shown.

If a point is selected at random from the
interior of square ABCD, what is the prob-
ability that the point will be chosen from

the shaded region?

A s
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o
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In the accompanying diagram, circle P is
inscribed in a square. If a point is picked
at random from the interior of the square,
what is the probability that the point will
lie in the shaded region?

19.
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16
(B)4—'rr
8
(C)8_1T
52
(D)4—'rr
) 9 — 27
K A L
B
J M

In the accompanying figure, /KLM is a
square with sides of length 6. Points A and
B are the midpoints of sides KT and L},
respectively. If a point is selected at
random from the interior of the square,
what is the probability that the point will
be chosen from the interior of AJAB?

3
A T

1
(B) 7

5
(©) b

3
(D) Y

1
B -
2
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The probability of selecting a green marble

at random from a jar that contains only
green, white, and yellow marbles is L The

4

probability of selecting a white marble at
random from the same jar is % If this jar

conrains 10 yellow marbles, what is the
total number of marbles in the jar?

Each of five identical cards is numbered
on one of its sides with a different integer
from 1 to 5. The cards are turned over
and then shuffled so that they are not in a
predictable order. If two cards are selected
at random without replacement, what is
the probability that their sum is at least 82

| L]
i

-

In the accompanying diagram of a square
dartboard, the length of a side of the
larger square is 1.5 times the length of a
side of the smaller square. If a dart is
thrown and lands on the larger square,
what is the probability that it will land in
the interior of the smaller square?
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0o 1 2 3 4 5 6 %

A square dartboard is placed in the first
quadrant from x = 0 to 6 and y = 0 to0 6,
as shown in the accompanying figure.

A triangular region on the dartboard is
enclosed by the graphs of the equations
y=2,x=0,and y = x (not shown).
Find the probability that a dart that
randomly hits the dartboard will land in
the triangular region formed by the

three lines.

. Five students, all of different heights, are

to be randomly arranged in a line. What is
the probability that the tallest student will
be first in line and the shortest student
will be last in line?

. A jar contains four blue marbles and two

green marbles. Without looking, two
marbles are drawn from the jar. What is
the probability that two marbles with the
same color will be selected?
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@7-3 Probability Problems

. (E) The total number of marbles in the bag
is3+ 4+ 2or9. Of these 9 marbles, 3 +
4 or 7 marbles are not orange. Hence, the
probability that an orange marble will NOT
be picked is 2.

. (D) The average of theset 1, 2,2, 3, 3, 3, 4,
4, 4, 4 is the sum of the 10 numbers divided
by 10 or % = 3. Since three of the 10
numbers are 3, the probability that a num-
ber selected at random from the set of 10

3

numbers will be the average of the set is .

. (B) If the probability that an event will
occur is ¥ and x # 0, then the probability
that this event will NOT occur is

4 —x
4 4 4 4

. (B) Since the probability of picking a red
marble is 0.25 and the probability of picking a
blue marble is 0.40, the probability of picking

a green marble is 1 — (0.25 + 0.40) or 0.35.

. (D) To find the LEAST number of marbles

that could be in the jat, multiply each answer

choice by 0.25, 0.40, and 0.35 undl an

integer is obtained for each product. Since 4

times 0.40 is 1.6, rule out choice (A); 5 times

0.25 is 1.25, so rule out choice (B); 10 times

0.35 is 3.5, so rule out choice (C). Since

20 times 0.25 is 5, 20 times 0.40 is 8, and

20 times 0.35 is 7, choice (D) is correct.

. (D) Examine each Roman numeral state-

ment in turn:

* 1. Since there are six possible outcomes for
each roll of the cube, there is a total of 6 X
6 = 36 outcomes. Statement I is true.

e [I. There are six outcomes for which the two
numbers rolled match: (1, 1), (2, 2), (3, 3),
4, 4), (5, 5), and (6, 6). Hence, there must
be 36 — 6 = 30 outcomes for which the
two numbers rolled do 7ot match. Hence,

the probability of rolling two numbers that

do not match is 30 _ % Statement -II is

false. 36
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R - BB

o [II. There are four outcomes for which the

10.

11.

sum of the numbers rolled is 5: (1, 4), (4, 1),
(2, 3), and (3, 2). Thus, the probability that

the sum of the two numbers rolled is 5 is —

36

= i. Statement 111 is true.

Since only Roman numeral statements I and
I1I are true, the correct choice is (D).

(A) The five letters L, O, G, I, and Ccan be
arranged in 5 X 4 X 3 X 2 X 1 or 120 dif-
ferent ways. Since only one of these arrange-
ments is “LOGIC,” the probability that a
random arrangement of the five letters will

form the word “LOGIC” is L

120°

. (E) Since three of the eight sectors are even-

numbered, the probability that the spinner

will land on an even-numbered region is 2,

Hence, the probabjlity that the spinner wigll
land on an even-numbered region in each of
two consecutive spins is = X 2 or 2.

(C) If three fair coins are tossed at the same
time, the probability that all three will come
up heads is + X 2 X 5 or 3. The prob-
ability that all three coins will come up
tails is also 2 X I X1 or 1. Hence, the
probability that all three coins will come up
heads orall will come up tails is § + ¢ or 7.
(B) The probability that the red and the yel-
low cube will each show a given number from
1to6is ¢ X¢ = 5. Hence, the proba-
bility that both cubes will show a 1 ora 2 or

a3orad4oraSoralis

1 1 1 1 1 1 6 1

—_—t—t—t—F+—tF—=—=c

3 36 36 36 36 36 36 6
(D) Since the probability of selecting a blue

marble at random from the jar is 3 and the
probability of selecting a green marble at
random from the jar is §, the probability of

selecting a white marble is

1_[1+é L k2
3 9 9 9

If x marbles of the 54 marbles in the jar are
white, then

X

5

2 9x = 108
9 x=— =12



12. (C) The squares ofi three of the five num-

13.

14.

-1)?=1<2,

bers in the set A = {—2, —1, 0, 1, 2} are
less than 2:

02=0<2 12=1<2
Hence, the probability of picking a number

x from set A such that x> < 2 is 2,

(C) If 4 —3x < 6, then —3x < 2, so
== > 2 and x > —3. Three of the six
numbers in {—3, =2, —1, 0, 1, 2} are greater
than —3: 0, 1, and 2. Hence, the required
probability is 2 or L.

(B) If a number is randomly selected from
set A= {1, 2, 3} and then a second number
is randomly selected from set B = {1, 4, 9},
the set of all possible products is as follows:

I1X1=1 2X1=2 3X1=3
1X4=4 2X4=8 3X4=12
1X9=9 2X9=18 3X9=27

Since five of the nine possible products are
less than 9, the probability that the product
of the two numbers selected will be less thap
9 is 3.

15. (B) To finid the probability that the dart

P(dart lands on target)

will land on the shaded region, find the
ratio of the area of the shaded region to the
area of the target:

_ Area of shaded region

Area of largest circle
B (7r><72)—(77'><32)
o T X9
_. 497 — 971
81
404

814
40

81

16. (C) The total number of possible outcomes

is 6 X 6 = 36. Count the number of favor-
able outcomes by making an organized list:

6,5),6,4)...,6,1) 5 outcomes
6, 4),16:8); . i3 G} 4 outcomes
4, 3), 4,2), 4, 1) 3 outcomes
(3,2),6,1) 2 outcomes
2,1 1 outcome
Total favorable outcomes: 15

Calculate the probability ratio:

P(first roll > second roll) = £on i
36 157

1%

P(Point chosen from shaded region) =

18.
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(A) To find the probability that the point

will be chosen from the shaded region, find

the ratio of the area of the shaded region to
the area of square ABCD.

* Since the circles have the same radius, the
area of the four quarter circles is equal to
the area of one circle, which is Tt X 12 = 1.

* The length of a side "of the square is
l+1=2,s0itsareais 2 X 2 = 4.

* Thearea of the shaded region is the differ-
ence between the areas of the square and
the four quarter circles, which is 4 — 7.

* Therefore:
Area of shaded region
Area of square ABCD
_4-7

4

=

(B) To find the probability that the point
will be chosen from the shaded region, find
the ratio of the area of the shaded region to
the area of the square.

* The length of a side of the square.is 9 —
1 = 8, so its area is 8 X 8 = 64.

¢ The diameter of the inscribed circle is equal
to the length of the side of the square.
Hence, the radius of the inscribed circle is
1 X 8 = 4, so the area of the inscribed
circle is T X 42 = 16m.

» The difference between the areas of the
square and the inscribed circle is 64 —
16m, which represents the sum of the areas
of the four corners of the square bounded
by the square and the circle. Since only
two of these four corner regions are
shaded, the area of the shaded region is
%(64 = 1677) = 32 — 8.

* Therefore: .

P(Point chosen from shaded rcgion) = LS ofishaded xegion

Area of square
_ 32 —8w
64
AGmn)_ies
o 8

8
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1+2=3 2+1=3 3+1=4 4+1=5 5+1=6
1+3=4 24+3=53+2=5 4+2=6 5+2=7
1+4=52+4=63+4=7 4+3=7 5+3=38
1+5=6 2+5=7 3+5=8 4+5=9 54+4=9

Since four of the 20 possible sums are 8 or
more, the probability of picking two cards

whose sum will be at least 8 is ZiO'

19. (D) To find the probability that the point
*will be chosen from the interior of AJAB,
find the ratio of the area of AJAB to the
area of square /KLM. Find the area of AJAB
indirectly by subtracting the sum of the
areas of right triangles /KA, BLA, and /MB
from the area of square /KLM.

K 3 A 3 L Grid in as 4/20.
L] 3. (4/9) The probability that the dart will land
3 in the interior of the inner square is equal
to the ratio of the area of the inner square to
. B the area of the larger square. It is given that
the length of a side of the larger square is
3 1.5 times the length of a side of the smaller
square. Suppose the length of a side of the
} [ - smaller square is 2, then the length of a side
. ° of the larger square is 3 and the ratio of their
AICaOfA]m:EXGX3=9 areasisg*zzf.
Area of ABLA = = X 3 X 3 = 45 4. (8/36) To find the probability that a dart
_ 1 will land in the triangular region formed by
Area of AJMB = 2 Ao =2 the lines y = 2, x = 6, and y = x, find the
Areaof AJAB = (6 X 6) = (9 + 4.5+ 9) = 13.5 ratio of the area of the triangular region to

the area of the square.

Hence, i .
Area of A JAB The area of the square dartboard is

P(Point chosen from A]AB) — Arca of squaze JKLM 6 X 6 = 36.
= 02 X
36 9
_13s i
360 y
_ 135+ 45 A ’
360 + 45 /
=3 3 AT 2
8 . i 1
GRID-IN : =i—r1
? 1
1. (24) Since | l :'
> X
il | 0 1 2 3 4 5 6
1 - 7 + 5 = r Z_ . B .
4 3 12 * The area of the triangular region is
- . X 4X4 =8,
the probability of selecting a yellow marble 2

is . If 10 of the x marbles in the jar are
yellow, then 3 = 2, Since 10 is two times

5, x must be two times 12 or 24.

. (4/20) If two cards are selected at random
without replacement from a set of five iden-
tical cards each numbered on one side with
a different integer from 1 to 5, the set of all
possible sums is as follows:

* Hence, the probability that the dart lands

. . . . 8
in the triangular region is 5.

. (1/20) To find the probability that the tallest

student will be first in line and the shortest
student will be last in line, find the ratio of
the number of different ways in which the five
students can be arranged in a line under these
conditions to the number of different ways in
which the five students can be arranged in a
line when there are no conditions.



7-3 Probability Problems page 10

* The tallest student must be in the first
position and the shortest student must
be in the last position. Hence, each of
these positions can be filled in exactly
one way:

W x O x [ [0 <[

The second position can be filled by any
one of the remaining three students, the
third position can be filled by any of the
two remaining students, and the fourth
position must be filled by the one remain-
ing student:

W x 3] x 2l x[1] x[i] =6

Under the given conditions, there are six
different ways in which the students can
be arranged.

* If there are no conditions, then the total
number of ways in which the five students
can be arranged in a line is 5! = 5 X
4X3X2X1=120.

* When the five students are randomly
arranged in a line, the probability that

the tallest student will be first in line and

the shortest student will be last in line is
6 _ 1

120 20°

6. (7/15) The probability that two marbles with
the same color will be selected is the sum of
the probabilities that two blue marbles will be
selected or two green marbles will be selected.
e Ofthe 4 + 2 = 6 marbles, 4 marbles are

blue. Hence, the probability that two blue
marbles will be selected is

* Of the 6 marbles, 2 marbles are green.
Hence, the probability that two green
marbles will be selected is

2 1 2

6 5 30

* Hence, the probability that two marbles
with the same color will be selected is
E + ¥, 14 7

30 30 30 15



