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aware of the university’s rules regarding misconduct
during examinations. | am not in possession of, nor do |
have access to, any unauthorised material during this
examination. | agree to be bound by the university’s rules,
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Question 1 (5+2+3 = 10 marks)

(i) From the definition of convergence, prove that the sequence

n®+1

n = 55— converges to 1/2.

(ii) Find limsup a, and liminf a,, where a,, = (—1)"(1 + (=1)").

(iii) If a, — [ and b, — s, prove that 2a, + 3b, — 2l + 3s.
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Question 2 (3+3+4 = 10 marks)

(e o]
—1)"
(i) Prove that the alternating series Z (=1 is convergent.
n=1

—~ Vn+3

(ii) Use the ratio test to determine whether the series Z — con-
n!

(e o]

n=1
verges or diverges.

iii) If the series 3 °° . b, is absolutely convergent, prove that 3 > &

n=1 y g n=1 n

is convergent. Hint: Let ¢, = b,/n and use the most important
convergence test.



Question 3 (3+3+4 = 10 marks)

(i) Prove that f(x) = 2+ 3z is continuous on [0, 1] using the e —§
definition.
(ii) Calculate
1 21
lim %
z—0 xT

(iii) Recall that lim, , f(z) = [ if given € > 0 we can find M such
that | f(z) — | < € for all x > M. Suppose that f is continuous
and lim,_,, f(z) = [. Prove that lim, ., f(e*) = L.
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Question 4 (3+4+3 = 10 marks)

d
(i) From the definition of the derivative prove that d—x" = na" 1.
x

(ii) Determine the Taylor series for f(x) = cos(2x) about the point
a=7.
4

xn

converges uniformly on [0, 1].

[oe)
iii) Prove that the series
i >



Question 5 (347 = 10 marks)

(i) Calculate
di e"du.
€z a

rtsin(nrr)

1P that th n =
(1) Prove tha e sequence f,(x) e

converges uni-

formly on [0, 1]. Hence calculate
1

0

n—oo



