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1) 

 

SOLUTION 

 

2) 

 

 

 



SOLUTION 

 

 

3) A sample of 10 nurses are selected from a total of 90 nurses employed by the hospital. 

 
a) How many different samples of 10 nurses can be selected? 
b) 20 nurses of 90 nurses are male. If 10 nurses are randomly selected from those employed 

by the hospital, what is the probability that the sample will include exactly 4 male nurses? 

 

SOLUTION 

 

 

4) A survey of consumers in a particular community showed that 10% were dissatisfied with plumbing 
jobs done in their homes. Assume that all consumers who are dissatisfied with plumbing 
jobs file complaints. Half the complaints dealt with plumber A, who does 40% of the plumbing jobs in 
the town. Find the probability that a consumer will obtain 

a) an unsatisfactory plumbing job, given that the plumber was A. 

b) a satisfactory plumbing job, given that the plumber was A. 

SOLUTION 

Define the events: U: job is unsatisfactory, A: plumber A does the job 

a) 𝑃(𝑈|𝐴) = !(#∩%)
!(#)

= !'𝐴(𝑈)!(%)
!(#)

= *.,∗*..
*./

= 0.125 

b) 1-P(U|A)=1-0.125=0.875 

 

 



5) 

 

SOLUTION 

Apply Bayes’ rule:  

 

𝑃(𝐷|𝐹) =
𝑃(𝐹|𝐷)𝑃(𝐷)

𝑃(𝐹|𝐷)𝑃(𝐷) + 𝑃(𝐹|𝑅)𝑃(𝑅)
=

0.7 ∗ 0.6
0.7 ∗ 0.6 + 0.3 ∗ 0.4

=
0.42
0.54

=
7
9

 

 

6)  

 

SOLUTION 

Apply Bayes’ rule:  

 

𝑃(𝐼.|𝐻) =
𝑃(𝐻|𝐼.)𝑃(𝐼.)

𝑃(𝐻|𝐼.)𝑃(𝐼.) + 𝑃(𝐻|𝐼0)𝑃(𝐼0) + 𝑃(𝐻|𝐼1)𝑃(𝐼1)

=
0.9 ∗ 0.01

0.9 ∗ 0.01 + 0.95 ∗ 0.005 + 0.75 ∗ 0.02
= 0.313 

 

7) Suppose that 30% of the applicants for a certain industrial job possess advanced training in computer 
programming. Applicants are interviewed sequentially and are selected at random from the pool. 
Assuming the pool of applicants is large, find the probability that the first applicant with advanced 
training in programming is found on the fifth interview. 

SOLUTION 

 

(𝟎. 𝟕)𝟒 ∗ 𝟎. 𝟑 = 𝟎. 𝟎𝟕𝟐𝟎𝟑 



8) 

 

SOLUTION 

 

9)  

 

SOLUTION 

 

10)  

 

SOLUTION 

 

 

 

 



11)  

 

SOLUTION 

Define G to be the gain to a person in drawing one card The possible values for G are $15, $5 or $-4 
with probabilities 2/13, 2/13 and 9/13 respectively. So, E(G)=15*(2/13)+5*(2/13)-4*(9/13)=4/13. 

 

12)  

 

SOLUTION 

 

 

13) Suppose that a die has been altered so that the faces are 1, 2, 3, 4, 5 and 5. If the die is tossed five 
times, what is the probability that the numbers recorded are 1, 2, 3, 4 and 5 in any order? 

SOLUTION 

5! ∗ (
1
6
)/ ∗

2
6
= 5/162 

 

 

14)  

 

SOLUTION 

 



15) 

 

SOLUTION	

 

 

16) 

 

 

 

SOLUTION 

 

e. !((#∩%)∩(#∪%))
!(#∪%)

= !(#∩%)
!(#∪%)

= (.*
(.+,(.-.(.*

= (.*
(./
= *

/
 

 

 

 

 

 



17)  

 

SOLUTION 

 

 

18) The number of imperfections in the weave of a certain textile has a Poisson distribution with a 
mean 4 per square yard. The cost of repairing the imperfections in the weave is $10 per imperfection. 
Find the mean and standard deviation of the repair cost for an 8-square-yard bolt of the textile. 

SOLUTION 

 

 

19)  

 

SOLUTION 

 

 

 



20) Suppose that X has pmf 

 

SOLUTION 

 

 

21)  

 

 

SOLUTION 

 

22)  

 

SOLUTION 

 

 

 



23) The cdf of checkout duration X is described as: 

F(x)=@
0, 𝑥 < 0

3!

/
,			0 ≤ 𝑥 < 2
1, 𝑥 ≥ 2

 

 

Find the median checkout duration 𝜇G. 

SOLUTION 

 

24) Let X be a Bernoulli random variable with pmf as  

 

a) Compute 𝐸(𝑋0). 
b) Show that V(X)=p(1-p). 

 

SOLUTION 

 

b) 𝐸(𝑋) = ∑ 𝑥 ∗ 𝑝(𝑥) = 0 ∗ (1 − 𝑝) + 1 ∗ 𝑝 = 𝑝.
34*  

𝑉(𝑋) = 𝐸(𝑋0) − (𝐸(𝑋))0 = 𝑝 − 𝑝0 = 𝑝(1 − 𝑝) 

 

25)  

 



SOLUTION 

 

 

 

26)  

Y has density function  

 

find mean and variance of Y.  

 

SOLUTION 

 

𝑉(𝑌) = 0.55 − (0.708)0 = 0.0487 

 

27)  

Y has density function  

 

find mean and variance of Y.  

 



SOLUTION 

 

𝑉(𝑌) =
1.3
3
− 0.40 = 0.2733 

 

28)  

 

SOLUTION 

 

V(X)=40000*V(Y)=2222.222 

 

29)  

 

SOLUTION 

a. For 𝑏 ≥ 0, 𝑓(𝑦) ≥ 0. Also, ∫ 𝑓(𝑦)𝑑𝑦 = ∫ 0
15

2
0

2
.2 𝑑𝑦 = .0

1
|02 = 1 



 

 

30) Let m(t)= 2e-t + 1/3e4t + 1/4e5t. Find E(Y), V(Y). 
 

SOLUTION 

 

𝐸(𝑌) =
𝑑𝑚(𝑡)
𝑑𝑡

S
64*

= (−2𝑒76 +
4
3
𝑒/6 +

5
4
𝑒,6)|64* = −2 +

4
3
+
5
4
=
7
12

 

 

𝐸(𝑌0) =
𝑑0𝑚(𝑡)
𝑑𝑡0

U
64*

= (2𝑒76 +
16
3
𝑒/6 +

25
4
𝑒,6)|64* = 2 +

16
3
+
25
4
= 13.583 

𝑉(𝑌) = 𝐸(𝑌0) − (𝐸(𝑌))0 = 13.583 −
49
144

= 13.24 

 

31)  

 

   

where RX(t) = ln(MX(t)). 

SOLUTION 

 


