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√ 1

3x + 2
. The shaded region is bounded by the curveThe diagram shows the curve with equation y =

and the lines x = 0, x = 2 and y = 0.

(i) Find the exact area of the shaded region. [4]

(ii) The shaded region is rotated completely about the x-axis. Find the exact volume of the solid
formed, simplifying your answer. [5]

2

The diagram shows the curves y = (1 − 2x)5 and y = e2x−1 − 1. The curves meet at the point (1
2
, 0).

Find the exact area of the region (shaded in the diagram) bounded by the y-axis and by part of each
curve. [8]
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The diagram shows the curve y e 6e
3x 2x= - +32.

(i) Find the exact x-coordinate of the minimum point and verify that the y-coordinate of the minimum
point is 0. [4]

(ii) Find the exact area of the region (shaded in the diagram) enclosed by the curve and the axes. [4]

4

x cm

α

The diagram shows a container in the form of a right circular cone. The angle between the axis and the 
2
1a =slant height is a, where tan-1 ( ). Initially the container is empty, and then liquid is added at the rate of 

14 cm3 per minute.  The depth of liquid in the container at time t minutes is x cm.

(i) Show that the volume, V cm3, of liquid in the container when the depth is x cm is given by

V 12
1= rx3 .

3[The volume of a cone is 1rr2h.] [2]

(ii)  Find the rate at which the depth of the liquid is increasing at the instant when the depth is 8 cm. Give
your answer in cm per minute correct to 2 decimal places. [3]
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5 (i) Given that y = 4 ln x − 3
4 ln x + 3

, show that
dy
dx

= 24

x(4 ln x + 3)2
. [3]

(ii) Find the exact value of the gradient of the curve y = 4 ln x − 3

x-axis.
4 ln x + 3

at the point where it crosses the

[4]

(iii)

The diagram shows part of the curve with equation

2
y = 1

2x (4 ln x + 3)
.

The region shaded in the diagram is bounded by the curve and the lines x = 1, x = e and y = 0.
Find the exact volume of the solid produced when this shaded region is rotated completely about
the x-axis. [4]
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The diagram shows the curve with equation

y = 6√
x
− 3.

The point P has coordinates (0, p). The shaded region is bounded by the curve and the lines x = 0,=y 0 and y = p. The shaded region is rotated completely about the y-axis to form a solid of volume V .

(i) Show that V = 16π(1 − 27(p + 3)3
). [6]

(ii) It is given that P is moving along the y-axis in such a way that, at time t, the variables p and t are

related by

dp

dt
= 1

3
p + 1.

Find the value of
dV

dt
at the instant when p = 9. [4]
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