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Instructions

L. This paper counsists of TWO sections.

a). SECTION A(COMPULSORY): 40 MARKS
Answer ALL QUESTIONS.

b). SECTION B: 60 MARKS
Answer ANY THREE questions.
Submit solutions to ONLY THREE questions in Scction
B.

[N

. Fach question in Section B is worth 20%.

J. Show all your working.

~

4. Non programmable calculators may be used (unless otherwise stated).

. bpecial requirements: None,

1

THIS PAPER SHOULD NOT BIZ OPENED UNTTL PERMISSION HAS BIEN GIVEN
BY THIS INVIGILATOR.



SECTION A: ANSWER ALL QUESTIONS

Question |
(a) Bxpand f(z) = z°e™ as a Taylor series about « = 0. Bl
(b) Determine the exact length of
2 A
y = =(w-+41)2 I <w <
3
14]
(¢) Consider the function
J)= (x| 1)7 = by -2,
Find the local maximum and mininmum vahies. 6]
(d) Determine the arvea of the region bounded hy
g o= 2w 410,y — Az 116
5]
(e) Find the absolute maximum and absolute minimum values of
3 y 2 . -
flo)y =124z —2z°, i [0,5].
4]
(f) Consider the sequence
{ L21 }CO
e
nt |
,’2' ] 71‘:';:2
(1) Write down the first three terms of the sequence. 13]
(i) Deterinine if the sequence converges or diverges. If il converges,
find the hmit. 1]
(g) Find the average value of f(x) == ¢ over [0, 7). 3]



(h) Cousider the series
X0 ¥ <
— dn? — n?

10 4 2n%

n=0

Determine if the following series is convergent, or divergent. 41

(1) Suppose that p(x) is an even function thal is differentiable everywhere,
Prove that for cvery positive number x, there exist, a number o in
SR U TS SUUN TN N G A
(—k, k) such that p'(a) = 0. 4]



SECTION B: ANSWER ANY 3 QUESTIONS

(uestion 2

(a) I f(z) is continuous on a closed interval [a, b, show that [(x) attains
both an absolute maximum value f and an absolute minimum value «
in [a,bl. That is, show that there are two mmunbers @, and 7y in la, 1]
with f(z) = « and f(1q) = J and « < [(z) < § for every other
x € a,bl. |63]

(b) Consider the function f(z) = 3z — Hz” + 3.

(1) Find the intervals of increase ov decrease. 7]

(ii) Find the infervals where the function is concave up and concave
down, 7]

Quostion 3

(a) Determine the volume of the solid obtained by rotating the region
bounded by
g = (z—1)(z - 3)*

and the x-axis aboul the y-axis. 7]
() Determine the volune of the solid obtained by rotating the region
bounded by
y=2v/e—1, and y=a-—1
about the line © = —1. 18]
F N e . . . In(e -
(¢) Find the horizontal agymptotes of the curve y == —1-'-532 5]



P
)
&0

Nl

In a certain city, the Temperature {in °I7) 1 hours alter 9 am was
mocleled by the function

e 7l
T'(t) = 50+ 14 sin (ﬁ>

.
F

Find the average temperature during the period from 9:00 am to
9:00 pi. 17
Set up the integral that conld be used to find the are length of the
[uniction

Y !
€ro== U< <~
a7’ - — 0y
L L
[6]
Determine the swrface arca ol the solid obtained by rotating,
4 ;::\/9-—5{;2, —2 <o <2
about the z-axis. 7]
Question 5
Determine the area of the region bounded by
“’1‘2 - ¢
y=xc¢ , y=a+1, x=10 x=2
6]
Find the Taylor Series [or
Pl
Jla) = e,
about 2 = 0. 8]
Use Maclauriu series to evalnate
/‘!ﬂif%#(l/v
as an infinite series. 161

1]



(Question 6

converges or diverges.

2]

by (1) Determine if the series ne " converges or diverges,
™ [

=)
(ii) Determine if the series 5 \7: converges or diverges.
<N
=1

(¢) Cousider the power series

re

Determnine the radius ol convergence and interval ol convervence
£

ol the power series.

0

8]



