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Question 1: 34 farmers answered a questionnaire in which 18 said that they produce apples, 20 
said they produce pears and 2 said that they produce neither.  

(a) How many produce both apples and pears? 
(b) How many produce only apples? 
(c) How many produce either only apples or only pears? 

 
Solution: 
 

(a) |𝐴 ∪ 𝑃�������|=| �̅� ∩ 𝑃�| = 2 
|𝐴 ∪ 𝑃| = 34 − |𝐴 ∪ 𝑃��������| = 32 
|𝐴 ∪ 𝑃| = |𝐴| + |𝑃| − |𝐴 ∩ 𝑃| 
32 = 18 + 20− |𝐴 ∩ 𝑃|  
|𝐴 ∩ 𝑃| = 6.                                                                    (1 point) 

 
(b) |𝐴/𝑃| = |𝐴| − |𝐴 ∩ 𝑃| 

|𝐴/𝑃| = 18 − 6 = 12.                                                     (0.5 point) 
 
(c) |𝐴⊕ 𝑃| = |𝐴 ∪ 𝑃| − |𝐴 ∩ 𝑃| 

|𝐴⊕ 𝑃| = 32 − 6 = 26.                                                (0.5 point) 
     

Question 2: Four people are sitting in a coffee shop, place four different orders. In how many 
ways the waiter can deliver the order such that every order is delivered wrong? Compute also the 
exact number. 
Solution: 
 

𝐷4 = 4! �1 − 1
1!

+ 1
2!
− 1

3!
+ 1

4!
� = 9 . 

 
Note: 1 point for knowing that 𝐷4 applied/or the formula for 𝐷4, and 1 point for computing the 
final result. 
 
Question 3: There is a drawer with sufficiently many red, blue, yellow and black socks inside of 
it. How many socks we must pull in order to guarantee to have 
  

(a) one pair? 
(b) three pairs? 

FREE SAM
PLE



 
Note that two socks of the same color is a pair in this scenario. 

Solution: 

(a) The least number of socks that must be pulled in order to guarantee to have one pair of 
socks is : 
 

(4 ∙ 1) + 1 = 5.   (1 point) 
 

(b) The least number of socks, 𝑛, that must be pulled in order to guarantee to have three pair 
of socks is found as follows: 
 

�𝑛
4
� = 3. Thus, 𝑛 = 9.   (1 point) 

The solution can also be explained as follows. One must to pull 5 socks to guarantee a 
pair of socks, 2 more to guarantee the second pair; and finally 2 more to guarantee third 
pair of socks. 

Question 4: Consider the word IMPLEMENTATION. In how many ways, one can rearrange the 
letters of this word?  (You do not need to simplify.) 
 
Solution: 
 
The word includes repeated letters (or indistinguishable objects). Number of ways to rearrange 
the letters of word IMPLEMENTATION is equal to: 
 

14!
2! 2! 1! 1! 2! 2! 2! 1! 1!

 

 
Note: 2 points.  

Question 5: 5. Bob want to buy 12 muffins and finds 7 different types available. In how many 
ways can he make his selection, if each type has enough many pieces? (You do not need to 
simplify.) 

Solution: 

Number of choices to buy 12 muffins is (order is not important, repetition is allowed): 

�
12 + 7 − 1

12
� = �

12 + 7 − 1
6

� =  
18!

6! 12!
 . 

Note: 2 points. 
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