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You have 50 minutsto do eachof thefollowing questions.Theentireexamis worth 50 marks.You should
beableto earnabout1 markperminute.

1. (10marks)Find thefollowing derivatives:

(a) (3 marks)y
�
wherey � eex

(b) (3 marks)y
�
wherey � log2

�
x3 �

(c) (4 marks)y
�
wherey ��� 1 � xe � 2x

2. (10marks)Find thefollowing integrals:

(a) (3 marks) � 5

0
e � 3x dx

(b) (3 marks) � ex � 1
ex dx

(c) (4 marks) � x2x2
dx

3. (10marks)Let f
�
x � � 2x � cosx.

(a) (2 marks)Find f
� �

x � .
(b) (2 marks)Show that f

� �
x �
	 0 for all x.

(c) (2 marks)Show that f is invertible.

(d) (2 marks)Find f � 1 � 1� .
(e) (2 marks)Find

�
f � 1 � � � 1� .

4. (10marks)Uselogarithmicdifferentiationto find thefollowing derivatives.

(a) (3 marks)y
�
wherey � � 2x � 1� 5 � x4 � 3� 6

(b) (3 marks)y
�
wherey � xsinx

(c) (4 marks)y
�
wherexy � yx.

5. (5 marks)Find
d3

dx3

�
x2 lnx � .

6. (5 marks)Show thatex � 1 � x whenever x 	 0.


