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Question 1 [3+3] 

Use induction to prove: 

a. If 𝑥 > −1, prove that        (1 + 𝑥)𝑛 ≥ 1 + 𝑛𝑥,   for all 𝑛 ∈ ℕ,. 

b.  Prove that    2𝑛−1 ≤  𝑛! , for all 𝑛 ∈ ℕ,. 

Question 2 [3+3] 

Determine sup A and Inf A where they exist: 

1. 𝐴 = {𝑛 ∈ ℕ,    
𝑛+(−1)𝑛

𝑛+1
}, 

2. 𝐴 = {𝑥 ∈ ℝ,   |𝑥| + |𝑥 − 1| ≤ 1}. 

Question 3 [1+2+2+2] 

Determine whether the sequence (𝑥𝑛) is convergent or divergent, and find the 

limit where it exists: 

a. 𝑥𝑛 =
sin (𝑛)

𝑛
, 

b. 𝑥𝑛 =
𝑛+sin (𝑛)

3𝑛
 

c. 𝑥𝑛 =
2𝑛−3𝑛

2𝑛+3𝑛
 

d. 𝑥𝑛+1 =
4𝑛2−1

4𝑛2
𝑥𝑛,    𝑥1 = 1 

Question 𝟒 [2+2+2] 

Test the following series for convergence:  

a.  ∑
3𝑛

𝑛!
∞
𝑛=1  

b. ∑
(−1)𝑛

√𝑛
∞
𝑛=1  

c. ∑
(−1)𝑛

(ln (𝑛))𝑛
∞
𝑛=2  

 


