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METU  
Department of Economics  

Fall 2024-2025 
ECON 205  
 
 

Review Problem Set 1 - Answers 

 

1) Show that for any three events A, B and C with P(C)>0, !(# ∪ %|') = !(#|') +
!(%|') − !(# ∩ %|'). 
 
 

 
 
 

2)  A deck consists of seven cards, marked 1, 2, …, 7. Three of these cards are selected 
at random. Define a random variable W as the sum of the resulting numbers. 
Compute the probability mass function (pmf) of W, and find its expected value E(W) 
and variance V(W). 
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SOLUTION 

Each 3-card draw combination can be expressed as {C1, C2, C3}. The number of outcomes 
is calculated as the number of 3-card combinations from a 7-card deck. 

 

3)  Suppose that of all individuals buying a new iPhone, 60% include a heavy-duty 
phone case, 40% include a portable battery, and 30% include both. If an iPhone 
buyer is randomly selected, what is the probability they purchased a heavy-duty 
case given that they purchased a portable battery? What is the probability they 
purchased a portable battery  given that they purchased a heavy-duty case? 

 

 

 

4) A university receives a shipment of 25 laptops, with 10 AMD and 15 Intel processors. 
If 6 laptops are selected at random, what is the probability that exactly 3 have Intel 
processors? 
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5) Let X= the number of days of sick leave taken by a randomly selected employee of a 
large company during a particular year. Assume the maximum number of allowable 
sick days per year is 14. Assume also that F(0)=.58, F(1)=.72, F(2)=.76, F(3)=0.81, 
F(4)=.88 and F(5)=0.94.  Calculate the following: 
 

a. !(2 ≤ 0 ≤ 5) 

b.   P(X=3) 
 
SOLUTION 

a) !(2 ≤ 0 ≤ 5) = !(0 = 2,3,4	89	5) = :(5) − :(1) = .22 
b) P(X=3)=F(3)-F(2)=0.05 

 

 

 

6) The lifetime of an instrument produced by a machine has a normal distribution with 
a mean of 12 months and standard deviation of 2 months. Find the probability that 
an instrument produced by this machine will last 

 
a) less than 7 months 
b) between 7 and 12 months 
c) more than 10 months 
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SOLUTION 

a) For x=7,  < = !"#
$ = %"&'

' = −2.5 
 

!(0 < 7) = !(? < −2.5) = !(? > 2.5) = 1 − !(? < 2.5) 
 

 
 

!(0 < 7) = 1 − 0.9938 = 0.0062 
 

b)   
 

!(7 < 0 < 12) = ! E7 − 122 < ? < 12 − 12
2 F = !(−2.5 < ? < 0) 

= !(? < 0) − !(? < −2.5) 
 

 
 
 

!(7 < 0 < 12) = 0.5 − 0.0062 = 0.4938 

c) !(0 > 10) = ! G? > &("&'
' H = !(? > −1) = 1 − !(? < −1) 

As	P(Z	>	-1)	=	P(	Z	<	1)	
!(0 > 10) = 1 − 0.1587 = 0.8413 

Mobile User



 5 

 
 

 
 
 
 

7) The amount of time, in minutes, that Alice must wait for a bus is uniformly distributed 
between 0 and 15 minutes, inclusive. 

 
a) What is the probability that Alice waits less than 12.5 minutes? 
b) Find µ and σ. 
c) Ninety percent of the time, the time Alice must wait falls below what value? 

SOLUTION 

a) 0~ = N[0,15] 
 

Q(R) = S
&
&) , 0 ≤ 0 ≤ 15
0, 8TℎV9WXYV

                                                                                  

 

 !(0 < 12.5) = &'.)"(
&) = 0.83 

 

b) Z = &)+(
' = 7.5 

[ = \15
'

12 = 4.3 

 

c) !(0 < ]) = ,
&) = 0.9 
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] = 13.5 

 

The 90% of the time, Alice must wait at most 13.5 minutes.       

 
 
 

8) Suppose the time spent by a randomly selected student at a campus computer 
laboratory has a gamma distribution with a mean of 20 minutes and a variance of 80 
minutes squared. 
a. What are the values of the parameters α and β? 
b. What is the probability that a student uses the laboratory for at most 24 minutes? 
c. What is the probability that a student spends between 20 and 40 minutes at the 
laboratory? 
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9) Let X = the time between two successive arrivals at the drive-up window of a local 
bank. If X has an exponential distribution with ^= 1 (which is identical to a standard 
gamma distribution with _ = 1), compute the following: 
 
a. The expected time between two successive arrivals. 
b. The standard deviation of the time between successive arrivals. 
c. P(X≤4). 
d. P(2≤X≤5). 
 

 
 
 

10) A theoretical justification based on a material failure mechanism underlies the 
assumption that ductile strength X of a material has a lognormal distribution. 
Suppose the parameters are  Z	= 5 and [ = .1. 

a. Compute E(X) and V(X). 

b. Compute P(X > 125). 

c. Compute P(110 ≤ X ≤ 125). 

d. What is the value of median ductile strength? 

e. If ten diierent samples of an alloy steel of this type were subjected to a strength test, 
how many would you expect to have strength of at least 125? 

f. If the smallest 5% of strength values were unacceptable, what would the minimum 
acceptable strength be? 
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