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QUESTION 1 

Use the Epsilon- delta (€ — 6) definition of convergence of a sequence to show that 

  

2 

(=) converges to 2. [3] 

QUESTION 2 

Find lim 
n-oo 

(soot ent) [3] 

vn+2 

QUESTION 3 

3.1. Show directly from the definition that if (x,,) and (y,) are Cauchy sequences, then 

(Xy — Yn) is a Cauchy sequence. [7] 

3.2. Prove that a convergent sequence is a Cauchy sequence. [3] 

QUESTION 4 

Let x, = 2 and forn > 1,let x,4, =4- = Assuming that (x,) converges, find 

lim (x,). [8] 

QUESTION 5 

_ (23 _45 67) 5.1. Determine whether the sequence X = ( i ore ) converges or diverges.[8] 

(—1)"2"n2 

5.2. Determine whether the series })r~-9 converges conditionally or absolutely? [10] 
n! 

QUESTION 6 

Use Epsilon- delta (€ — 6) definition to show that Jim = = —2. [13] 

QUESTION 7 

LetA& Rand let f:A > R. 

7.1. Define what does it mean to say f is uniformly continuous on A? [3] 

7.2. Use the definition in (5.1) to show that f(x) = x? is uniformly on [—2, 2]. [10]



QUESTION 8 

8.1. Find the fourth Taylor Polynomial centered at 0 for the function f(x) = — [10] 

8.2. Apply the mean value theorem to prove that |In y—Inx| < 4y —x| for’ x<y<4. 

[7] 
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