Chapter 06 - Discrete Probability Distributions


Chapter 6

Discrete Probability Distributions

1.
Mean = 1.3
Variance = 0.81 found by:
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2.
Mean = 5.4
Variance = 12.04 found by:
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3.
( = 14.5, 
[image: image5.wmf]5(.1)10(.3)15(.2)20(.4)14.5
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Variance = 27.25
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 (LO 3, LO 4)
4.
a.
Discrete


b.
Continuous


c.
Discrete


d.
Continuous


e.
Discrete


f.
Continuous (LO 2)
5.
a.
(LO 3, LO 4)
	Number of Calls
	Probability

	0
	0.16

	1
	0.20

	2
	0.44

	3
	0.18

	4
	0.02



b.
discrete


c.
1.7, found by 0.16(0) + 0.20(1) + 0.44(2) + 0.18(3) + 0.02(4)


d.
1.005, found by

[image: image7.wmf]22222

0.16(01.7) + 0.20(11.7) + 0.44(21.7) + 0
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6.
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( = 157.8 (LO 3, LO 4)
7.
a.
21, found by 0.50(10) + 0.40(25) + 0.08(50) + 0.02(100)

b.
16.09, found by 
[image: image10.wmf]2222

0.50(1021) + 0.40(2521) + 0.08(5021) + 0

.02(10021)
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 (LO 3, LO 4)
8.
a.


	Hours
	Probability

	1
	0.080

	2
	0.152

	3
	0.212

	4
	0.180

	5
	0.160

	6
	0.052

	7
	0.020

	8
	0.144




This is a discrete probability distribution.


b.
The mean is 4.144, found by

0.08(1) + 0.152(2) + 0.212(3) + 0.180(4) + 0.160(5) +0.052(6) + 0.020(7) +0.144(8)

The standard deviation is 2.0908, found by the square root of
0.08(1-4.144)2 + 0.152(2-4.144)2 + 0.212(3-4.144)2 + 0.180(4-4.144)2 + 0.160(5-4.144)2 +0.052(6-4.144)2 + 0.020(7-4.144)2 +0.144(8-4.144)2
The “typical” customer is parked for 4.144 hours.

c.
The mean is 11.53, found by

0.08(3) + 0.152(6) + 0.212(9) + 0.180(12) + 0.160(14) +0.052(16) + 0.020(18) +0.144(20)

The standard deviation is 5.01, found by the square root of
0.08(3-11.53)2 + 0.152(6-11.53)2 + 0.212(9-11.53)2 + 0.180(12-11.53)2 + 0.160(14-11.53)2 +0.052(16-11.53)2 + 0.020(18-11.53)2 +0.144(20-11.53)2 (LO 3, LO 4)
9.
a.
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b.
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10.
a.
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b.
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11.
a.
x
P(X)


0
0.064


1
0.288


2
0.432


3
0.216

b.
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 (LO 5)
12.
a.
x
P(x)


0
0.168


1
0.360


2
0.309


3
0.132


4
0.028


5
0.002

b.
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13.
a.
0.2668, found by 
[image: image21.wmf]27
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b.
0.1715, found by 
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c.
0.0404, found by 
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14.
a.
0.7351, found by 
[image: image24.wmf]60
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b.
0.2321, found by 
[image: image25.wmf]51
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c.
( = 5.7, found by 6(.95)

d.
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15.
a.
0.2824, found by 
[image: image28.wmf]012
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b.
0.3765, found by 
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c.
0.2301, found by 
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d.
( = 1.2, found by 12(0.1), 
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 (LO 5)
16.
a.
0.2311, found by 
[image: image32.wmf]48
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b.
0.0138, found by 
[image: image33.wmf]012
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c.
0.1678, found by 
[image: image34.wmf]210
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d.
3.6, found by 12(0.3) (LO 5)
17.
a.
0.1858, found by 
[image: image35.wmf]213
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b.
0.1416, found by 
[image: image36.wmf]510
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c.
3.45 found by (0.23)(15) (LO 5)
18.
a.
0.2479, found by 
[image: image37.wmf](
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b.
0.7521, found by 1 – 0.2479


c.
0.0038, found by 0.0035 + 0.0003 + 0.0000

where P(5) = 0.0035 found by
[image: image38.wmf](
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P(6) = 0.0003 found by
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, P(7) = 0.0000 found by
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 and so forth. (LO 5)
19.
a.
0.296, found by using Appendix B.9. with n of 8, ( of 0.30 and x of 2.


b.
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c.
0.448, found by 
[image: image42.wmf]P(3)1P(2)10.552

xx

³=-£=-

 (LO 5)
20.
a.
0.101, found from Appendix B.9, n = 12, ( = 0.60, x = 5


b.
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 (LO 5)
21.
a.
0.387, found from Appendix B.9 with n of 9, ( of 0.90, and an x of 9


b.
P(x < 5) = 0.001


c.
0.992, found by 1 – 0.008


d.
0.947, found by 1 – 0.053 (LO 5)
22.
a.
0.358, found from Appendix B.9 with n of 20, ( of 0.05, and an x of 0


b.
0.642, found by 1 – 0.358


c.
0.076, found by 1 – [0.358 + 0.377 + 0.189] (LO 5)
23.
a.
( = 10.5, found by 15(0.7) and 
[image: image45.wmf]15(0.7)(0.3)1.7748
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b.
0.2061, found by 
[image: image46.wmf]105
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c.
0.4247, found by 0.2061 + 0.2186


d.
0.5154, found by 0.2186 + 0.1700 + 0.0916 + 0.0305 + 0.0047 (LO 5)
24.
a.
0.262144, found by 
[image: image47.wmf](
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b.
 0.98304, found by 0.08192 + 0.24576 + 0.393216 + 0.262144 where

P (3) = 0.08192 found by
[image: image48.wmf](
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, P (4) = 0.24576 found by
[image: image49.wmf](
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c.
0.000064, found by (0.2)6 (LO 5)
25.
a.
0.6703

b.
0.3297 (LO 7)
26.
a.
0.1465

b.
0.2381

c.
0.7619 (LO 7)
27.
a.
0.0613

b.
0.0803 (LO 7)
28.
a.
0.1353

b.
0.8647 (LO 7)
29.
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30.
0.168031, found by 
[image: image51.wmf](
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31.
A random variable is a quantitative or qualitative outcome, which results from a chance 
experiment. A probability distribution also includes the likelihood of each possible outcome. 
(LO 2)
32.
A discrete probability distribution can take on only values that are clearly separated from each 
other. On the other hand, a continuous probability distribution can take on any value in a 
range.

a.
continuous

b.
discrete

c.
discrete

d.
discrete

e.
continuous

f.
discrete

g.
continuous (LO 2)
33.
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34. 
a.
He either wins the driver (worth $295, found by $300 – 5) or has a worthless ticket 

(worth –$5).


b.
79/80 is the probability of getting nothing and 1/80 is the probability of winning.


c. 


	Outcome
	Probability

	$295
	0.0125 or 1/80

	–$5
	0.9875 or 79/80



d.
–$1.25, found by [$0(79/80)+$300(1/80)] – $5


e.
Each golfer loses an average of $1.25 while the course gains $100, found by 80(1.25). 

(LO 3)
35.
( = 13.2, found by 3.00 + 5.20 + 3.50 + 1.50


(2 = 0.86, found by 0.36 + 0.016 + 0.16 + 0.324
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36.


	Divisions
	Payout(x)
	Odds
	Probability(x)
	xP(X)

	5 + PB
	$50,000,000 
	146107962
	0.000000006844
	$0.34220

	match 5
	$200,000 
	3563609
	0.000000280614
	$0.05612

	4 + PB
	$10,000 
	584432
	0.000001711060
	$0.01711

	 match 4
	$100 
	14255
	0.000070145903
	$0.00701

	3 + PB
	$100 
	11927
	0.000083836351
	$0.00838

	match 3
	$7 
	291
	0.003424657534
	$0.02397

	2 + PB
	$7 
	745
	0.001340482574
	$0.00938

	1 + PB
	$4 
	127
	0.007812500000
	$0.03125

	0 + PB
	$3 
	69
	0.014285714286
	$0.04286

	Divisions
	x - mean
	(x - mean)^2
	( x - mean)^2*P(x)
	

	5 + PB
	$49,999,999.46 
	2499999946170530.0000
	17109999.6316
	

	match 5
	$199,999.46 
	39999784682.3902
	11224.4996
	

	4 + PB
	$9,999.46 
	99989234.3948
	171.0876
	

	 match 4
	$99.46 
	9892.6308
	0.6939
	

	3 + PB
	$99.46 
	9892.6308
	0.8294
	

	match 3
	$6.46 
	41.7536
	0.1430
	

	2 + PB
	$6.46 
	41.7536
	0.0560
	

	1 + PB
	$3.46 
	11.9834
	0.0936
	

	0 + PB
	$2.46 
	6.0600
	0.0866
	


The mean payout is $0.53829 and the standard deviation of the payout is 4137.8010.

If the cost of a ticket is taken into account, then the mean is a loss of $0.46171 and the standard deviation is still $4137.8010. (LO 3, LO 4)
37.
a.
3.5. found by (0.35)(10)

b.
0.2377, found by 210(0.01501)(0.07542)

c.
0.4862, found by 0.2377 + 0.1536 + 0.0689 + 0.0212 + 0.0043 + 0.0005 (LO 5)
38.
The probability of exactly two Spanish-speaking Americans on the jury is 0.168 (Appendix B.9, n = 12, ( = 0.3, and x = 2). One might argue that this is a sufficiently large chance and agree with the government lawyer. (LO 6)
39.
a. 
6, found by (0.4)(15)


b.
0.0245, found by 
[image: image55.wmf]105
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(0.4)(0.6)
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c.
0.0338, found by 0.0245 + 0.0074 + 0.0016 + 0.0003 + 0.0000


d.
0.0093, found by 0.0338 ( 0.0245 (LO 5)
40.
0.1294, found by 
[image: image56.wmf]144
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 (LO 5)
41.
a.
( = 20(0.075) = 1.5 and 
[image: image57.wmf]20(0.075)(0.925)1.1779
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b.
0.2103, found by 
[image: image58.wmf]020
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c.
0.7897, found by 1 ( 0.2103 (LO 5)
42.
a.
( =12(0.07) = 0.84 and 
[image: image59.wmf]12(0.07)(0.93)0.8839
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b.
0.4186, found by 
[image: image60.wmf]012
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c.
0.5814, found by 1 ( 0.4186 (LO 5)
43
a.
0.1311, found by 
[image: image61.wmf]412

16!

(0.15)(0.85)
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b.
2.4, found by (0.15)(16)


c.
0.2100, found by 1 ( 0.0743 ( 0.2097 ( 0.2775 ( 0.2285 (LO 5)
44.
a.
0.9831, found by 0.8179 + 0.1652


b.
0.9401, found by 0.6676 + 0.2725


c.
0.7359, found by 0.3585 + 0.3774 (LO 5)
45.
0.2784, found by P (6 or more) = P(6) +P(7) + P(8) +…+ (15)

= 0.1472 + 0.0811 + 0.0348 + 0.0116 + 0.0030 + 0.0006 + 0.0001 + 0.0000 (LO 6)
46.
a.
( = 3, probability = 0.0498


b.
0.5768, found by 1 – (0.0498 + 0.1494 + 0.2240) (LO 7)
47.
( = 4.0 from Appendix B.5


a.
0.0183


b.
0.1954


c.
0.6289


d.
0.5665 (LO 7)
48.
a.
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b.
0.0526, found by 0.0361 + 0.0120 +0.0034 +0.0009 + 0.0002 +0.0000



c.
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49.
a.
0.1733, found by 
[image: image64.wmf]43.1
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b.
0.0450, found by 
[image: image65.wmf]03.1
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0!

e

-



c.
0.9550, found by 1 ( 0.0450 (LO 7)
50. 
a. 
2.2059, found by 300(1/136).


b.
0.2680, found by (2.2059)2 exp(–2.2059)/2!


c.
0.8898, found by 1 –(2.2059)0 exp(–2.2059)/0! (LO 6)
51. 
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 (LO 7)
52.
a.
Binomial

b.
0.5987 found by (0.95)10


c.
0.4013 found by 1 – 0.5987 (LO 5)
53.
a.
mean is 10.05 found by 15(0.67) and standard deviation is 1.8211 = 
[image: image69.wmf]15(0.67)(0.33)


b.
0.1114 found by 
[image: image70.wmf]87
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c.
0.9163 found by 1 – [0.0549 + 0.0210 + 0.0062 + 0.1114 + 0.0002 + 0.0000] (LO 5)
54.
a.
Number
Count
P(X)
XP(X)
(X (- ( )2P(X)


2
24
0.2286
0.4571
0.7406


3
26
0.2476
0.7428
0.1585


4
26
0.2476
0.9905
0.0099


5
11
0.1048
0.5238
0.1509


6
14
0.1333
0.8000
0.6453


7
2
0.0191
0.1333
0.1951


8
2
0.0191
0.1524
0.3360



105
1.000
3.8000
2.2362


( =3.80,
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b.
Number
Count
P(X)
XP(X)
(X - ( )2P(X)


1.5
16
0.1524
0.2286
0.0515



2.0
65
0.6191
1.2382
0.0041



2.5
15
0.1429
0.3573
0.0251



3.0
9
0.0857
02571
0.0723



105
1.0001
2.0812
0.1530


( =2.0812,
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 (LO 3, LO 4)
55. 
The mean number of home runs per game is 1.8984, found by 4613/(15×162).

a.
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b.
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c.
P(X ≥ 4) = 0.1251, found by 1– (0.1498 + 0.2844 +0.2699 +0.1708) (LO 7)


( =2.0812,
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 (LO 3, LO 4)
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