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Answer all questions.

1. Express the sequence
(\/5_\/§)7(\/__ \/ZI),(\/ZI—\/E),

in the notation of {a,} - ,. Hence, show its limit converges to 0.

[3 marks]
. o .1
2. Find the limit of { nsin —
n n=1
[4 marks]
3. By using ratio of successive terms method, prove that
(o),
32n 1
is a decreasing sequence.
[3 marks]
4. Determine whether the series
o 2n+2
n=0 o
converges or diverges. Find its sum if the series converges.
[4 marks]

5. Show that the series .

> 5w

= 2n(n +1)

is a telescoping series. Hence, determine whether the series converges
or diverges.

[6 marks]
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6. Determine the convergence of the series

L + ! + ! + ot ! +
3 6 11 n?+ 2
by using any appropriate test.
[4 marks]
7. Find the interval of convergence for the series
n=1 n .
[6 marks]
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e}

{an}rs, = {\/n+ 1-— \/n+2} [B1]

n=1

lim a, = lim (vVn+1—+vn+2)

n—od

n—oQ

(Vn+1++vn+2)

:Jln;‘o(‘/”H_\/nerx(\/n+1+\/n+2) M
L ) - (2
C oo (V4 14+ 2)

) —1
= it it vt D) Al
=0
(shown).

) 1 )
lim [ nsin— | = lim
n—oo n n—oo
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o 2n+2

5n

229n
5n

(2) e

2
Geometric series with first term 4 and common ratio — < 1.

NE

n=0

3
Il
=)

NE

3
Il
=)

4
Seo=7—5  [Mi]
1—2
5
4
=3
5
2
_ A [A1]
3

(converges). [Al]

> 3
) E —_ h
onln = 1) We have

3
I
—

3 A B
2n(n+1) %_I_n%—l
_ A(n+1) + B(2n)
B 2n(n + 1)
3 3
éi_2m+n
an S

(telescoping series) [A1]

G0 (D ()

[M1]

[A1]

Let

Sy =

[M1]
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Therefore,

e}

m(n+1) 2 nveo2(n 1)

n=1

N W DN W

(converges). [A1]

1 1 1 >
3YE YT T Zn

(a) Method I : Comparison Test.
We have ) )
n°=n
n? 41> n?
nzi—l = % [M1]
N

Qan bn

| ‘1
/ —2dx = lim —2da?
1 X t—oo J1 T

where

(converges) [A1]

Therefore,

1
Za"_zn2+1

n=1

converges by Comparison Test. [A1]
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(b) Method II : Integral Test.

Let f(x) = T where f(x) is a continuous, positive and de-
x
creasing function of x.
> 1 |
/ dr = lim/ dx [M1]
1 1'2 + 1 t—o0 1 1'2 + 1
. -1 t
= tlirglo tan x‘l [M1]
= lim (tan_l t —tan~? 1)
t—o00
T
2 4
T
=5 = 0.7854 [A1]
Thus, Z 5 converges by Integral Test. [A1]
=1
" l,n—l—l
7. Suppose a, = —— and a,41 = — . By using Ratio Test, let
n n+1
. An41
p = lim
n—oo | Qp
n+1
= lim |~ x | [M1]
n—oon+1 z"
) n
= lim ||
n—oo 1, +
= |z| [A1]

where the series converges if p < 1. This implies |z| < 1,or —1 < z < 1.
[A1]
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(a) At end-point z = —1,

n=1 n=1
- 1
_ Z(_l)n—l—l -
n
n=1 ~~
bn
RIS U N O
2 3 4

Since b, are all positives, b, < b, which is decreasing and
lim b, = 0, then by using Alternating Series Test, we found that

n—oQ

the series converges at x = —1. [M1]

(b) At end-point x = 1,

) :_§:1

n=1 n=1 \~~

= 1+1+1+1+
N 2 3 4

[e’e) t
/ lalw = lim lalz
1

X t—oo J1 T

= lim Inz[;

t—o0

= lim Int —laT

t—o0

= 0

By using Integral Test, we found that the series diverges at x = 1.
[M1]

Thus, Z (_x_) converges on —1 <z < 1. [A1]
n

n=1



