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Test 3

The time allowed for this test is 1 hour and 45 minutes. Please answer all questions in the space
provided. Remember to write clearly and use correct notation.

Question 1. (1 mark each) Put a T or F next to each statement to indicate whether it is true or false.

(a) lim a,, # 0 means that Z a, diverges. T
H—ro0 l:1

(b) If Z ap converges then lim a, = 0.
i=1 e

1

(c) If the sequence of partial sums has limit lim s, # O then its series Z a, diverges. \//
H—ro0

i=1

(d) If the series Z |an| is convergent it is possible that the series Z ap is divergent.
i=1 i=1

(e) If the series Z ap 1s conditionally convergent then the series Z |lay| is divergent. \
i=1 i=1



Question 2. (5 marks) Use the method of cylindrical shells to find the volume of the solid obtained

by rotating the region bounded by the curves y = 3/x, y =1 and x = 1 about the line x = 4.
(Remember to sketch this region.)

o o




~\g
1IN
(a2
A\

SN

Question 3. (5 marks) Find the exact length of the curve x = #2¢771on
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Question 4. (5 marks)
(a) Show that the sequence

sin?n —020032 n
an = el

is bounded but not monotonic.
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(b) Use the squeeze theroem to show that this sequence converges. Find its limit.
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Question 5. Determine if the series is convergent or divergent. If it 1s convergent, find its sum
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(€) (5 marks) i 2 2 s
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Question 6. (5 marks) Determine if the following series converges or diverges.

- 3
IX

THo 'Q‘ S ?55(4\/( A CONTINVGLS o [C“‘/,ODB (B a})
sl K D ALY
{
Py = - [ 4-Gn) ~ Jm(\w%\';{x
-
L’XUW)(Y]

0o +
j > dx = W J
6 Klna)

./?>—— &x = 2| b
3/\{‘(\Y\‘}(\ J

= 3(—“\"\'\"0 = _,% __\_Q
* ln

—_— O - "
\NX ( -%oo \f\{: \,\c\ o
—b'>oo

T BOUCS Couvethds  BY  (RLEAL BT



Question 7 . Determine if the series is absolutely convergent, conditionally convergent or diver-
gent.
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Bonus. (2 marks) For which x values is the series
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