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Math 210 Introduction to Sets and Structures (Term 212) 

 

MIDTERM EXAM (Duration = 100 minutes) 

 

 
Exercise 1  

Consider the following collection of sets 

{[2, 2 +  1), [2, 2 +
1

2
 ), [2, 2 +  

1

3
), . . . } 

Define a set 𝐴𝑛  , for each 𝑛 ∈ ℕ, such that the indexed collection {𝐴𝑛}𝑛∈ℕ is precisely the above 

collection of sets; and then find ⋃ 𝐴𝑛𝑛∈𝑁  and ⋂ 𝐴𝑛𝑛∈𝑁 .  

 

 
Exercise 2  

Consider the open sentences 

𝑃(𝑥) ∶  𝑥 = −2   𝑎𝑛𝑑   𝑄(𝑥) ∶  𝑥2 = 4 

over the domain 𝑆 = {−2, 0, 2}. Determine all 𝑥 ∈ 𝑆 for which the following statements are TRUE. 

(a) ∼ 𝑃(𝑥) 

(b) 𝑃(𝑥) ∨ 𝑄(𝑥)  

(c) 𝑃(𝑥) ∧ 𝑄(𝑥)  

(d) 𝑃(𝑥) ⇒ 𝑄(𝑥) 

(e) 𝑄(𝑥) ⇒ 𝑃(𝑥)  

(f) 𝑃(𝑥) ⇔ 𝑄(𝑥) 

 

 
Exercise 3  

 
 

 
Exercise 4  

Let 𝑛 be an integer ≥ 2 and let 𝑥1, 𝑥2, … , 𝑥𝑛 be positive real numbers. Prove that 

 

𝑛 ∑ 𝑥𝑖
2

𝑛

𝑖=1

≥ ∑ 2𝑥𝑖𝑥𝑗

1≤𝑖<𝑗≤𝑛

+ ∑ 𝑥𝑖
2

𝑛

𝑖=1

 

 

 
Exercise 5  
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Exercise 6  

 
 

 
Exercise 7  

 
 

 
Exercise 8  

Prove that the function 𝑓 ∶  𝑅 − {1}  → 𝑅 − {3} defined by 𝑓 (𝑥)  =
3𝑥+1

𝑥−1
 is bijective. 

 

 
Exercise 9  
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