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METU  

Department of Economics 

Fall 2024-2025 

ECON 205 

 

Problem Set 4- Answers  

 

1) If Y is a continuous random variable with mean µ and variance σ2, a and b are constants, prove 
the following: 
 

a) E(aY+b)= aE(Y)+b = aµ+b 

 

 

 

b)  !("#+$) = "2!(#) = "2%2  
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2) Mrs. Brown is pregnant and due in 100 days.  Suppose that the probability density distribution 
function for having a child is approximately normal with mean 100 and standard 
deviation 8.  Mrs. Brown has a business trip and will return in 85 days and have to go on 
another business trip in 107 days. 

 
a. What is the probability that the birth will occur before her second trip? 
b. What is the probability that the birth will occur after she returns from her first business trip? 
c. What is the probability that she will be here for the birth? 

 
 
 
SOLUTION 
a) P(X<107) is asked. 

Compute the z-score 

& = 107 − 100
8 = 0.88 

.(0 < 0.88) = 0.8106  from the z-table 
Hence,there is 81% probability that the baby will be born before the second trip 
 

b) Now, we want P(X>85) 
z-score: 

& = 85 − 100
8 = −1.88 

.(0 < −1.88) = 0.0301 

.(0 > −1.88) = 1 − 0.0301 = 0.9699 
Hence,there is 97% probability that the baby will be born after the first trip 
 

c) P(85<X<107) 
.(85 < 8 < 107) = .(8 < 107) − .(8 < 85) = 81%− 3% = 78% 
Hence,there is 78% probability that Mrs Brown will make it to the birth 
 
 
 
 
 

3) Scores on an examination are assumed to be normally distributed with mean 78 and variance 
36. 

	
a) What	is	the	probability	that	a	person	taking	the	examination	scores	higher	than	72?		
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b) Suppose	that	students	scoring	in	the	top	10%	of	this	distribution	are	to	receive	an	A	
grade.	What	is	the	minimum	score	a	student	must	achieve	to	earn	an	A	grade?		

	

	
	
	

c) What	must	be	the	cut-off	point	for	passing	the	examination	if	the	examiner	wants	
only	the	top	28.1%	of	all	scores	to	be	passing?		
	

 
 

d) Approximately	what	proportion	of	students	have	scores	5	or	more	points	above	the	
score	that	cuts	off	the	lowest	25%?		

	

	
	
	
	

e) If	it	is	known	that	a	student’s	score	exceeds	72,	what	is	the	probability	that	his	or	her	
score	exceeds	84?		
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4) Let X be a normally distributed random variable with mean 79. Suppose it is known that  

P(79-a≤X≤79+b)=0.6463.  

 
 

It is given that P(X≥79+b)=2P(X≤79-a) 
 
 
a. Calculate the shaded area. 
b. Find the value of b. 

 
 

SOLUTION 

 

3A+0.6463=1 

a. A=0.1179 
b. 2A=0.2358 

From the z-table, 
z=0.72	Since	z=	("#$%)'"#( ,	we	obtain	b=0.72%. 
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5) The density function of X is given by 

 

P(Q) = R"Q + $Q
),			0 ≤ Q ≤ 1

0, STUSVℎSXS	  

 

E(X)=1/9. Find a and b. 

SOLUTION 

Y ("Q + $Q))
*

+
ZQ = 1 

"
2 +

$
3 = 1 

 

Y ("Q + $Q))
*

+
QZQ = 1

9 

"
3 +

$
4 =

1
9 

 

" ≅ 15.33, $ = −20 

 

6) The weekly repair cost, X, for a certain machine has a probability density function given by: 

P(Q) = R\Q(1 − Q),					0 ≤ Q ≤ 1
0,					]^ℎSXV_US  

 
with measurements in $100. 
 

a. Find the value of c that makes this function a valid density function. 
b. Find the cumulative distribution function of X.  
c. What is the probability that repair costs will exceed $75 during a week? 
d. What is the probability that the repair costs will exceed $75 during a week given that they 
will exceed $50? 
 

SOLUTION 

a) Find the value of c that makes this function a valid density function. 

 

For any pdf, ∫ P(Q)ZQ = 1,
',  
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Y \Q(1 − Q)ZQ = \Y (Q − Q))ZQ = \(Q
)

2
*

+

*

+
− Q

-

3 )a./+

./*
= 1 

\ b1
)

2 − 1
-

3 c − \ b
0)
2 − 0

-

3 c =
\
6 = 1 

c=6 

 
b) Find the cumulative distribution function of X.  

 

d]X	0 ≤ Q ≤ 1 

d(Q) = Y 6&(1 − &)Z& = 3Q)
.

+
− 2Q- 

d(Q) = e
0, Q < 0

3Q) − 2Q-, 0 ≤ Q < 1	
1, Q ≥ 1

 

 

c) What is the probability that repair costs will exceed $75 during a week? 

d_fZ	.(8 > 0.75) = 1 − .(8 ≤ 0.75) = 1 − d(0.75) = 1 − [3(0.75)) − 2(0.75)-] ≅ 0.16 

d) What is the probability that the repair costs will exceed $75 during a week given that they will 
exceed $50? 
 

.(8 > 0.75|8 > 0.5) = 0(12+."4∩12+.4)
0(12+.4) = 0(12+."4)

0(12+.4) =
*'[-(+."4)!')7+."4)"8
*'[-(+.4)!')(+.4)"] ≅ 0.3  

 
 

7) Suppose X is a continuous random variable with density function: 

 

Find the moment generation function. 
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8) The length of time required by students to complete a one-hour exam is a random variable 
with a density function given by 

 

P(j) = R\j
) + j, 0 ≤ j ≤ 1
0, STUSVℎSXS	  

 

a) Find c. 
b) Find F(y). 
c) Find the probability that a randomly selected student will finish in less than half an hour.  

 

SOLUTION 

a) ∫ (\j) + j)*
+ Zj = :;"

- + ;!
) k+
*
= :

- +
*
) = 1 

 
\
3 =

1
2 

 

\ = 3
2 

b)  

d]X	0 ≤ j ≤ 1 

d(j) = Y (32
;

+
^) + ^)Z^ = ^-

2 +
^)
2 a+

;
= j-
2 + j

)

2  

 

d(Q) = l
0, j < 0

j-
2 + j

)

2 , 0 ≤ j ≤ 1
1, j > 1

 

 

 

c) P(Y<0.5)=F(0.5)=	+.4
"

) + +.4!
) = -

*< 
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