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             Final        2021. 1. 12 
1. (40%) Let 푿 be a discrete random variable with the following probability   
  distribution: 

풇푿(풊) =
ퟏퟎퟎ풊ퟐ

ퟑ풄ퟑ , 풊 = ퟏ, ퟐ, ퟑ, ퟒ 

and 풇푿(풊) = ퟎ, otherwise, where 풄 is some constant.  
(a) Compute 풄. 
(b) 퐂퐨퐦퐩퐮퐭퐞 푷(ퟏ ≤ 푿 < ퟑ) and 푷(−ퟐ ≤ 푿 < ퟐ). 
(c) Let A denote the event that the values of 푿 is greater than ퟏ. ퟐ, i.e., 푿 >

ퟏ. ퟐ, and let B denote the event that the values of 푿 is smaller than ퟑ. ퟒ, i.e., 
푿 < ퟑ. ퟒ. Find the conditional probability 퐏(푩|푨), i.e., 푷(푿 < ퟑ. ퟒ|푿 > ퟏ. ퟐ). 

(d) Compute 푬(푿). 
(e) Compute 푽풂풓(푿). 

 
2. (40%) Given that 풁  is a standard normal random variable and 푿  is a normal 

random variable with mean ퟏ and standard deviation ퟑ.  
  (a) 푷(−ퟐ. ퟓ ≤ 풁 < ퟏ. ퟓ) 

(b) 푷(풁 > ퟐ). 
(c) 푷(풁 > 풄) = ퟎ. ퟗퟒퟗퟓ, find 풄. 
(d) 푷(푿 < ퟒ). 
(e) 푷(−ퟓ ≤ 푿 ≤ ퟐ풄 + ퟏ) = ퟎ. ퟗퟓퟒퟒ, find 풄. 

 
3. (20%) On the average, the time between arrivals of vehicles at a particular 

intersection is ퟎ. ퟓ 풎풊풏풖풕풆 . Please use Poisson distribution and exponential 
density to answer the following questions. 
(a) What is the probability of ퟒퟓ 풐풓 풎풐풓풆 풔풆풄풐풏풅풔 between vehicle  

arrivals? 
(b) What is the probability that the arrival time between vehicles is between ퟐ  

풎풊풏풖풕풆풔 and ퟑ 풎풊풏풖풕풆풔? 
(c) What is the probability that there are ퟎ 풂풓풓풊풗풂풍풔 within ퟐ 풎풊풏풖풕풆풔? 
(d) What is the probability that there are ퟑ 풂풓풓풊풗풂풍풔 within ퟑ 풎풊풏풖풕풆풔? 

 
4. (20%) 

(a) A population has a mean ퟏퟎퟎ and a standard deviation of ퟑퟎ. Suppose a  
sample of size 퐧 = ퟑퟔퟎퟎ is taken. What is the probability that a sample 
mean will be within ±ퟏ of the population mean, i.e. 푷(|푿 − 흁| ≤ ퟏ)? 
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(b) Suppose we have a population of 36 elements 
 

ퟏퟏ ퟏퟐ ퟏퟑ ퟏퟒ ퟏퟓ ퟏퟔ ퟏퟕ ퟏퟖ ퟏퟗ 
ퟐퟏ ퟐퟑ ퟓ ퟕ ퟐퟗ ퟐ ퟐퟒ ퟔ ퟑퟖ 
ퟑ ퟔ ퟐퟕ ퟐퟖ ퟐퟗ ퟎ ퟐ ퟑퟏ ퟖ 

ퟒퟐ ퟑퟒ ퟔ ퟖ ퟗ ퟏ ퟑ ퟓ ퟒퟕ 
Suppose the first row of the table of random number is  

ퟓퟖퟔퟖퟑ ퟗퟑퟏퟎퟖ ퟖퟎퟕퟏퟒ ퟏퟓퟏퟒퟏ ퟔퟑퟐퟕퟏ ퟏퟑퟏퟓퟒ ퟕퟏퟕퟒퟒ ퟓퟗퟗퟖퟔ ퟕퟗퟗퟒퟓ ퟓퟏퟏퟎퟐ   
  Please use simple random sampling methods to obtain a sample of ퟑ 

elements.  
 
5. (20%) 
(a) The cholesterol level for an adult male of a specific racial group is normally 

distributed with a mean of  ퟓ. ퟐ  mmol/L and a standard deviation of ퟎ. ퟔퟓ 
mmol/L. Which cholesterol level is less by ퟐ. ퟓ% of the population? 

  
(b) In your pocket you have ퟑ dimes (coins of ퟏퟎ cents) and 2 quarters (coins of 

ퟐퟓ cents). You grab at random ퟐ coins from your pocket. Let 푿 be the random 
variable representing the amount of money you will grab. Find the probability 
distribution function of 푿.  

Equations: 

푷풐풊풔풔풐풏: 풇푿(풙) =
풆 흁흁풙

풙! , 풙 = ퟎ, ퟏ, ퟐ, ⋯ 

푿~푵(흁, 흈ퟐ) ⟹
푿 − 흁

흈 = 풁~푵(ퟎ, ퟏ) 

푿 ≈ 푵 흁, 흈푿
ퟐ ⟹

푿 − 흁
흈푿

=
푿 − 흁
흈

√풏

≈ 풁~푵(ퟎ, ퟏ) 

 


