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QUESTION 1

|
|
(a) Let f(z) =z + 1. Show that the function has a local minimum at z = —1 and a |

\
local maximum at z = 1. [5 marks] \

{10 marks] |
(c) Find the value or values of c that satisfy the equation given by the MVT for the \\
function and interval

(b) State and prove the Mean Value Theorem (MVT).

f(z) =sin!z, [—1,1] (5 marks]

QUESTION 2

Evaluate the limit of the following functions using L’Hopital’s rule. ‘\
(a)

im 1 —sinzx
z—% 1+ cos(2z)
(b)
1

. z?
Jim (1~ )

. \
lim z?% cot =
z—0

[6,8,6 marks]

QUESTION 3

(a) Derive the shell formula for finding the volumes of solids of revolution about a 1
vertical line L.

(10 marks]
(b) Use the shell formula above to find the volume of the solid generated by revolving

the region bounded by the curve y = /z and the lines y = 0 and z = 4
about the z-axis.

[10 marks]




QUESTION 4

Suppose that f(z) is defined for all 0 < z < 1, that f is differentiable at z = 0, and
that f(0) = 0. Define a sequence a, = nf(2). |
(a) Show that lim a, = f'(0).

[10 marks] \
(b) Use the result in (a) to find the limit of the following sequences \\
(i) an =ntan™*3 [6 marks] \
(i) an = n(ex — 1) [4 marks] |

QUESTION 5

(a)Find the length of the curve given by the following parametric equation

r =1 —sint, y=1-—cost; 0<t <L 2m.

(10 marks] \\

(b) Show that the given sequence is monotone increasing or decreasing, E

(i) an = 52 (ii) @, = €2 (10 marks) \

|

|

\

|

QUESTION 6 ‘g

|

(a) State the ratio test for infinite series. [4 marks] \
k

[o.9}
: . 3 : . ‘
(b) Apply the ratio test to the series Y o o determine whether the series
okl
converges or diverges.

[6 marks]. |
(c) Prove that the harmonic series » ~ diverges. (10 marks]] |
n=1

i
\
|




QUESTION 7

(a) Use the disc method to find the volume of the solid generated by the region
bounded by the curve y = y/z and the lines y = 1 and z = 4 about

the line y = 1. [10 marks]
(b) Find, using the washer method, the volume of the solid generated by revolving
the region bounded by the curve y = z?, and the linesy =2 -z and z =0forz > 0
about the y-axis. [10 marks]
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