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STEP Exercises - Inequalities (2 pages; 20/9/18) 

 

(1) Are the following true or false? 

(i) 𝑎 < 𝑏 ⇒
1

𝑎
>

1

𝑏
  

(ii) 𝑎 < 𝑏 ⇒ 𝑎2 < 𝑏2 

(iii) 𝑎 < 𝑏 & 𝑐 < 𝑑 ⇒ 𝑎 + 𝑐 < 𝑏 + 𝑑 

(iv) 𝑎 < 𝑏 & 𝑐 < 𝑑 ⇒ 𝑎 − 𝑐 < 𝑏 − 𝑑 

 

(2) Prove or provide a counter-example for the conjecture 

 𝑥 > 𝑎 & 𝑦 > 𝑏 ⇒ 𝑥𝑦 > 𝑎𝑏   (𝑎, 𝑏 𝑟𝑒𝑎𝑙) in each of the following 

cases: 

(i)  𝑎 > 0, 𝑏 > 0 (ii) 𝑎 < 0, 𝑏 < 0 (iii) 𝑎 > 0, 𝑏 < 0  

 

(3) Prove that 𝑎 + 𝑏 < 1 + 𝑎𝑏 if 𝑎 > 1 𝑎𝑛𝑑 𝑏 > 1 

 

(4) Prove that  
𝑎

𝑏
<

𝑎+𝑐

𝑏+𝑐
  where  𝑎, 𝑏, 𝑐 > 0 ⇔ 𝑎 < 𝑏 

 

(5) Let 𝑥, 𝑦 & 𝑧 be positive real numbers. 

(i) If 𝑥 + 𝑦 ≥ 2, is it necessarily true that 
1

𝑥
+

1

𝑦
≤ 2? 

(ii) If 𝑥 + 𝑦 ≤ 2, is it necessarily true that 
1

𝑥
+

1

𝑦
≥ 2? 
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(6) Assuming that 𝑠𝑖𝑛2𝜃 + 𝑐𝑜𝑠2𝜃 = 1, but without using any 

compound angle results, show that 𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃 ≤
1

2
 

  

(7) Which is larger:   
√7

2
  or  

1+√6

3
  (without using a calculator)?   

 

(8) Is 
6

7
<

2

√5
 ? 

 

(9) Show that 𝑒3 > 4𝑒
3

2   

 

(10) Is  𝑙𝑜𝑔23 >
3

2
? 

 


