
Question: 6 
a. There are ten teaching assistants available for grading papers in a calculus course at a 

university. An exam consists of four questions and the professor wishes to select a 
different person to grade each question (only one assistant per question). In how many 
ways can the teaching assistants be chosen for grading? 
P(10,4) = 10!/(10-4)! = 5040 
 
We would also accept C(10,4) = 10!/(10-4)!6!.  
 

b. In how many different ways can the letters of the word 'CORPORATION' be arranged so 
that the vowels always come together? 
In the word 'CORPORATION', we treat the vowels OOAIO as one letter. 
Thus, we have CRPRTN (OOAIO). 
This has 7 (6 + 1) letters of which R occurs 2 times and the rest are different. 
Number of ways arranging these letters =  7! /2! = 2520. 
Now, 5 vowels in which O occurs 3 times and the rest are different, can be arranged 
in  5! /3! = 20 ways. 
Required number of ways = (2520 x 20) = 50400. 

c. You walk into a candy store and have enough money for 6 pieces of candy. The store has 
chocolate (C), gummies (G), and horrible candy (H). How many different selections can 
you make? 
This is a combination with repetition problem and we are selecting an r-combination 
from n elements with repetition where n=3, r=6 and n+r-1=8. We have 8 slots and we 
just have to decide where to put the two dividers . 
There are C(8,2) ways to do that, so C(8,2)=28 possible selections. 
or equivalently, there are C(8,6)=28 ways to place the candy selections. 
 

d. Find out the member of the binomial expansion of (𝑥 + 1/𝑥)'not containing x. 

 



 
 

Question 7:  
It  is  known  that  30%  of  a  certain  company’s  washing  machines require  service  
while  under  warranty,  whereas  only  10%  of  its  dryers  need  such service. If 
someone purchases both a washer and a dryer made by this company, what is the 
probability that neither machine needs service? 
 
Let A denote the event that the washer needs service while under warranty. Let B be 
defined analogously for the dryer. Then P(A)=0.3, P(B)=0.1.  Assuming that the two  
machines  function  independently  of  one  another,  
The probability that neither machine needs service is P(𝐴	*  ∩ 𝐵-) = (1-P(A)).(1-P(B)) = 0.63 

 
Question 8: 

8b.  A particular iPod playlist contains 100 songs, 10 of which are by the Beatles. 
Suppose the shuffle feature is used to play the songs in random order. What is the 
probability that the first Beatles song heard is the fifth song played? 
Solution: 
Consider playing all 100 songs in any random order. The number of ways of choosing 10 
of these songs to be Beatles (without regard to the order in which these are played) is 
C(100,10). Now if we choose 9 of the last 95 songs to be Beatles, which can be done in 
C(95,9) ways, that leaves 4 non-Beatles and 1 Beatle for the first 5 songs. Further, there 
is only one way in which the songs will start with 4 non-Beatles and fifth Beatle. 
Therefore, the probability that the first Beatles song heard is the fifth song played = 
C(95,9)/C(100,10) = 0.0679 

               OR 

              P(90,4).10/ P(100,5) 

 
Question: 9 
FedEx mails 45% of the overnight mail via express mail service E1. Out of these parcels 3% 
arrive late (denote this by L1).  

a. During an audit, a record is randomly selected from the company’s file. What is the 
probability that the parcel in the record was mailed via E1 and was late? (5 points) 
P(E1∩ 𝐿1) = P(E1)P(L1|E1)=(0.45)(0.03)=0.0135 
 

b. FedEx also uses air express mail service (A1) to send 40% of the overnight mail parcels 
and the remaining 15% are sent via a service A2. Of those sent via A1 1% arrive late and 
5% of the parcels sent by A2 arrive late. What is the probability that a randomly selected 
parcel arrived late? (10 points) 
Law of total probability P(L1) = P(L1|E1).P(E1)+ P(L1|A1).P(A1)+ P(L1|A2).P(A2) 
                                                     =(0.03)(0.45)+(0.01)(0.40)+(0.05)(0.15)  
                                                     = 0.0135+0.004+0.0075=0.025 

 


