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Class test 

The maximum mark for this test is 20. Each question is worth 4 marks.  

Question 1   

Describe the following set: 

𝐴 = {𝑥 ∈ ℝ: 𝑥2 − (√3 + √15)𝑥 + 3√5 = 0} ∩ ℚ  

Justify your answer. 

Question 2   

Prove: If  𝐴, 𝐵, and 𝐶  are sets such that 𝐴  is a proper subset of  𝑃(𝐵)  and  𝑃(𝐵)  is a proper subset 

of  𝐶 and 𝐴 has exactly 2 elements then the number of elements of  𝐶  can be 5 but not 4. 

Question 3   

Conduct a logical analysis, in terms of conjunctions (AND) and disjunctions (OR), of the given condition 

𝐴(𝑥) on the real variable 𝑥: 

𝐴(𝑥):   |𝑥 − 7| < 2|𝑥 + 1|  

Question 4  

Let 𝑛 ∈ ℤ.  Prove: 

5𝑛 + 2  is even ⇔ 7𝑛 − 1  is odd 

Question 5   

Let 𝑎, 𝑟  be positive real numbers. We define the sequence {𝑎𝑛} by a recurrence relation as follows: 

𝑎1 = 𝑎  

𝑎𝑛+1 = 𝑎𝑛 + 𝑟  

Prove by induction on 𝑛 that the sum  𝑆𝑛  of the first 𝑛 terms of this sequence can be calculated using 

the formula   

𝑆𝑛 = 𝑛𝑎 +  
𝑛(𝑛 − 1)
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