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Instructions:
I The duration of this exam is 60 minutes and is worth 40 marks.
I Do all problems. To get full credit: show your work, and mention theorems when appropriate.

1. 6 marks Sketch the region enclosed by the curves y = x2and x+ y = 6: Then �nd its area.

2. 7 marks Use cylindrical shells to �nd the volume of the solid generated when the region
bounded by the curves x = 0; y = x and y =

p
4� x2, is revolved about the y-axis.

3. 7 marks Find the surface area of the solid generated when the curve y =
p
2 + x from

x = �1 to x = 1 is revolved about the x-axis.

4. 5 marks Prove that

Z
sink xdx = � 1

k�1 sin
k�1 x+ k�1

k

Z
sink�2 xdx:

5. 15 marks Evaluate the following integrals:

(a) 4 marks

Z
tan5 3x sec4 3x dx

(b) 4 marks

Z
x2 � 2xp
4� x2

dx

(c) 3 marks
R 2
1
x3 lnx dx

(d) 4 marks

Z
x2 � 3x+ 4

(x� 1)(x2 + 1)

END OF PAPER


