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Answer ALL the questions in the booklet provided.

2. Show clearly all the steps used in the calculations.
All written work must be done in blue or black ink and sketches must
be done in pencil.
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QUESTION 1

Let (x,) be asequence of real numbers and x € R.

1.1. Define what does it mean to say the sequence (x,) converges to x? [2]
1.2.  Use the definition in (1.1) to establish the sequence (%) converges to 0. [9]
QUESTION 2
. . (n—Vn

Find Al_,rgo (\/ﬁ+n)' [3]
QUESTION 3

3.1. Define what does it mean to say a sequence (X,) in R is a Cauchy sequence? (3]

e s n?+3n .
3.2. Use the definition in (3.1.) to show that the sequence ( = ) is a Cauchy sequence. [14]
QUESTION 4
. [o'e} 6 . . . ey
4.1 Determine the sum of Z“=°—_(n+6)(n+7) using partial fraction decomposition. [14]

. . 3n+2 .
4.2. Determine whether the series Y, ;-,(—1)" 3L converges absolutely or conditionally.

n’+2n+1
(10]
QUESTION 5
Use the Epsilon- delta (e — & ) definition to show that limliT—: = —1. [13]
X
QUESTION 6
Show, using the definition of uniform continuity, the function f(x) = ﬁ is uniformly
continuous on [0, 3]. [10]
QUESTION 7

Apply the mean value theorem to prove that |[siny —sinx| < |y — x| forallx,y € R. (7]



QUESTION 8
8.1. Find the fifth degree Taylor polynomial p5(x) of f(x) = e* centered at 0. [7]

8.2. Determine a bound for the error when e®approximated by ps(x). (6]
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