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1)

(i)

(in)

(iii)

(iv)

Answer Four (04) Questions Only.

Assume that in the usual notations, lim s, = a and lim t, = b. Using the ¢ — N
n—co n—oo

definition of the limit of a convergent sequence, prove that
lim (s, +t,) =a+b.

n—co
(20 marks)
cQ
Determine wheather the sequence {m("—”‘}} converges or diverges.
n(1+4n)ty—q
If it converges, find its limit. (15 marks)

Let the sequence {a,},=, be defined recursively by a; = 0, a4 = g(an + 3)
foralln € N.
(a} Showthata, <3 foralln €N.
(b) Show that {a,},~, is increasing.
(¢) Deduce that {a,};=, is convergent and find its limit.

(35 marks)
Determine whether the sequence {4_—”} is increasing, decreasing, monotonic,

2n+3)pn=1

bounded below, bounded above and/or bounded.
(30 marks)

Total ~ {100 marks]

Continued...



2) (i) (a) State the p-series test. (10 marks)

(b) Determine whether the series X,;,—; sin G) + ?—:—2- is convergent? (20 marks)

(i) (a) State the Integral Test for a series using a function defined on [1, o0).

(15 marks)

. . [o's) i .
(b) Consider the series Y.,., 1)

(o) Using the Integral Test, show that the above series is convergent.
(B) Estimate the bounds of the remainder R using the partial sum of the

first five terms S;.

(y) Using part (), find an improved estimate for the sum of the series.
(3) Find the smallest value of n such that the approximation error is

within 0.0001? (55 marks)
Total — [100 marks]

3) (i) State the Alternating Series Test for the convergence of the series Y,(—1)"b,,.
(15 marks)

_qyn+1
(ii) (a) Using the alternating series test, show that the series E;‘le(T?nz— i

convergent. (25 marks)
(b) Using the Alternating Series Estimation Theorem, estimate the minimum
number of terms needed to achieve an approximation error less than 0.0005.
(20 marks)
(iii) Determine by stating any test you use whether the following series are absolutely

convergent, conditionally convergent or divergent.

oo —1)n—3 w0 _23y3n o inc3
@ ZaS— 0 TS O (40 marks)

né+1
Total — [100 marks]

4) (i) (a) State the comparison test using two positive series represented by . a,, and
2 by (20 marks)

(b) Using 50 terms, and by using the comparison test, estimate the error involved
when estimating the sum of the series E;‘{;l;l-;;—;. (20 marks)

(i) Determine whether the following series are convergent or divergent by using the
direct comparison or limit comparison Test.

@ I I (o) N, R (40 marks)

3-n n2—cos2(n) n3+9
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. . . —_gyitan
(iiiy  Using the root test, determine whether the series 3,4 ( 2521_3 is convergent or

divergent. (20 marks)
Total — [100 marks]

5) (i) Determine the radius of convergence and the interval of convergence of the
" (x = 2)" (40 marks)

nion

power series Y=, (—1)"

(ii) Starting from a known geometric series, find a Maclaurin series representation
for In(1 + x).
Hence, evaluate

@ () o [y~ Pdx

1-x 0 x

(30 marks)

(iii) (a) In the usual notation, write down Taylor’s inequality for a function f(x).
(10 marks)

(b) Find the degree three Taylor Polynomial for the function f(x) = Vx about

the center 1.
Also, find the remainder term using the Taylor’s inequality.
(20 marks)

Total — [100 marks]



