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Question 1

(a) Evaluate
2

" . T ,
() lim - [6 marks]
2 __
(i) lim —— [6 marks]
r—o00 T4 — ] .
(b) Use the limit definition of the derivative to find f'(x)
given
f(z) = 2z — 2°. 13 marks]
Question 2
(a) Ditferentiate
i y=27° | [5 marks]
(i) F(z)=(1+4z)" [5 marks]
(iiiy H(z) = In(secz + tan z) ~ [5marks]

(b) Integrate _
/ 24z * dx [10 marks|.




Question 3

(a) Find y” for the function y = e™**. [6 marks]
(b) Evaluate find

(1) / (43; + - — —) dz 3 marks]

(11) / 1 + e* — cos :1:) dzx [4 marks]

9 1 1
(i) (6X'2‘ — X“i)dX (6 marks]
1
X
' k
(1v) fa: 5 dx [6 marks]
Question 4

(a) Differentiate

S
i) y=Ilnz —cos2z+ e * — p [4 marks]
7 i "
11 = 7 marks

(b) A bottling company has assigned you to design a
closed cylindrical container with a capacity of 16x
cubic centimetres.

,
(i) Show that its external surface area S is given by

32
S(r) = 2T + "‘*}E

where r is the radius. _ [5 marks]

(ii) Find the value of r for which the surface area 1s
minimum. [7 marks]



(iii) Hence find the dimensions of the cylinder that
utilizes the least amount of material. [2 marks]}

L .

Question 5
(a) Evaluate .
2
(1) / (1 — 23:2) dzx | [4 marks]
12x dx
11 —_— 7 marks]
1 / Var? + 1 |
(b) Find the exact area of the region enclosed by the
curves y=z2—2andy =2 — z°. [16 marks]
Question 6
(a) Find y* for the function y = 80vz — -i— [6 marks]

(b) Consider the function
' flz) = 28 — 12z + 2.

Locate the stationary points of f(z) and classify it them.
[9 marks]

‘ (c) Use partial fractions to evaluate

/m_ 2) dzx. [10 marks]




