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QUESTION 1

(a) Use the limit definition of the derivative to find f’(z) given that f(z) = 1+ z2 [7 marks]

(b) Evaluate the following limits
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QUESTION 2

(a) Find the derivatives of the following functions

i. y= r%e’
.. _ 2 -1
11. y= Iz—H
iii. y= (2 +z+1)°

(b) Find the second derivative, 4", given that y = (2z + 1)®

QUESTION 3

(a) For the function y = 2% — 27z + 9 find

i. the intervals in which the graph is increasing/decreasing

ii. stationary points and classify them

iii. the intervals in which the graph is concave up/down

iv. inflexion points

[6 marks]
[6 marks]|

[6 marks]

[6 marks |
[6 marks ]
[6 marks ]

[7 marks ]

[3 marks |
3 marks |
[3 marks |
3 marks ]

(b) A farmer has 600m of fencing available. He intends to use it to fence off three sides of a

rectangular field in which the fourth side is bounded by a stream and is not to be fenced.

Find the field of maximum area that can be fenced with the fencing available. [13 marks

]



QUESTION 4

4. Evaluate the following integrals

(a) /(1+z+z2+:—1—) dz [7 marks |

(b) / 2272 + 1 dz [6 marks ]

(c) / ze?® dr [6 marks ]

d) / (;"_E%J(%Tz‘) de (6 marks |
QUESTION 5

5. (a) Evaluate the following definite integrals

1
i. / (2 — 3z 4 22°%) dz [7 marks ]

-1

4
ii. / 2z dz [8 marks |

1
(b) Find the area enclosed by the curve y = 1 — 2% and the z-axis. [10 marks]
QUESTION 6

6. (a) Evaluate the following integrals

. 9z
1. /m dz [8 marks]
ii. /21(12 +1)2% dz [7 marks]

(b) The population of a certain city is increasing at the rate given by
P'(t) = 2000004

where t is the time in years from the beginning of 1992. Find the change in population

from the beginning of 1994 to the beginning of 1997. [10 marks]

END OF EXAMINATION




