
中原大學 113 學年度碩士班考試入學 

113/2/1 8:30～10:00 

工業與系統工程學系甲組 

科目：機率與統計(分「機率與統計(A)」及「機率與統計(B)」兩部份計分，各佔50分) (共2頁，第1頁） 
■可使用計算機（具備+、－、×、÷、%、√、MR、MC、M+、M-、三角函數、對數、指數運算功能） 

□不可使用計算機 
------------------------(不可直接作答於試題，請作答於答案卷)---------------------- 

誠實是我們珍視的美德， 

我們喜愛「拒絕作弊，堅守正直」的
你！ 

一、 機率與統計(A)，共 50 分 

1. (5%) If two six-sided dice are rolled, what is the probability of getting a sum of 7 ?  

 

2. (5%) A fair coin is flipped three times. Calculate the probability of getting exactly two heads. 

  

3. (30%) Toss one balanced coin three times. Let A denote the event that the last two tosses 

land heads, B denote that exactly one toss lands heads, and C denote that the first toss lands 

tails. 

(a)(5%) Are A and B independent? 

(b)(5%) Are A and B mutually exclusive? 

(c)(5%) Are A and C independent? 

(d)(5%) Are A and C mutually exclusive? 

(e)(5%) Are B and C independent? 

(f)(5%) Are B and C mutually exclusive? 

 

4. (5%) Given that events A and B are mutually exclusive. If the probability of event A is 

P(A)=0.3 and the probability of event B is P(B)=0.5, what is the probability of the union of 

A and B, P(A∪B)? 

 

5. (5%) A bag contains 4 red balls, 3 blue balls, and 5 green balls. If a ball is drawn at random, 

what is the probability of it being not green? 

 

二、機率與統計(B)，共 50 分 

6. (5%) A card is drawn from a well-shuffled deck of 52 poker cards. What is the probability 

of drawing a red card or a face card? 

 

7. (5%) Given P(A)=0.4, P(B|A)=0.3, and P(B|A̅)=0.7, calculate P(A|B) using the Bayesian 

Theorem. 

 

8. (10%) Covid-19 tests are common nowadays, but some results of tests are not true. Let’s 

assume a diagnostic test has 99% accuracy and 70% of all people have Covid-19. If a patient 

tests positive, what is the probability that they actually have the disease? 
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9. (5%) Calculate the mean and standard deviation for the data set {8, 10, 12, 15, 18, 20}. 

 

10. (25%) Consider a continuous random variable X with a normal distribution, where the mean 

μ = 70 and the standard deviation σ = 10.  

(a)(5%) Find the probability that X is greater than 76.5. 

(b)(5%) Find the probability that X is between 65 and 70. 

(c)(5%) Determine the z-score for a value X of 68. 

(d)(5%) If 20% of the data lies below a certain value, find that value. 

(e)(5%) What is the range of X that lies in the 95% confidence interval? 

 

Table of the Standard Normal Cumulative Distribution Function Φ(z) 

 


