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QUESTION 1 [16]
Use the definition of the limit of a sequence to establish the following limits.

1L m ()

: _ . 3xp—1\ _
1.2. If nl}_r)réo(xn) = 3, then lim ( s ) = 2.

n—oo

QUESTION 2 [14]

Determine whether each of the following sequences converges or diverges.
21. (Vn?+n-n).

~qynR3
2.2. (( 1)n )

QUESTION 3 [10]

Prove that lim (x,) = 0 if and only if lim (|x,|) = 0. Give an example to show that the
n—.oo n—.0oo

convergence of (|x,|) need not imply the convergence of (x,).

QUESTION 4 [15]

n

4.1. Determine whether the series },p; 1;_| converges or diverges.

4.2. Determine whether the series Z;,”ﬂ% converges absolutely or conditionally.
Question 5 [10]

Show that the sequence (x,) = (%ﬁ) is a Cauchy sequence.

QUESTION 6 [9]

6.1. Define what does it mean to say a sequence (x,) in R is increasing?

6.2. Let X; = 1, Xp41 = +/2 + X, for n € N. Show that (x,) is increasing.

(8]
(8]

(8]

(6]

(7]

(8]

(10]

(2]

(7]



QUESTION 7 [18]
LetAS Randletf:A = R.
7.1. Define what does it mean to say f is uniformly continuous on A? [3]
7.2. Let f(x) = x2.
(a) Use the definition of uniform continuity to show that f is uniformly continuous on [—4, 2].
[7]
(b) Use the nonuniform criteria to show that f is not uniformly continuous on (—o0, ). [8]
QUESTION 8 [8]

Apply the mean value theorem to prove that |Iny — Inx| < 4|y — x| forx < y and

1
x,ye[z,4].
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