USES OF INTEGRATION

betweenx=-land x=11is

5 Find the volume of the solid generated when the part of the curve y =
rotated about the x-axis. 4=-x

2
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USES OF INTEGRATION

7 The diagram shows the graph of y = Inx.
(@) Find j'lnxdx.
1

(b) By comparing relevant areas in the diagram, or otherwise, show that Int > 2(%) fort> 1.

y

y=Inx
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USES OF INTEGRATION

10 The diagram shows the graph of xy” = (x - 2)°(4 - x). Find the volume of the solid formed by rotating the loop
in the graph of xy” = (x - 2)’(4 - x) about the x-axis.

o =(x-2Y(4-x)
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USES OF INTEGRATION

11 (a) The region bounded by the curves y=sin x, y = cos x and the y-axis is
rotated about the x-axis. Calculate the volume of the solid of revolution

formed.
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USES OF INTEGRATION

12 When the circle x* + y* = a” is rotated about the line x = b (b > a) to generate a torus, the volume of the solid of

revolution formed is given by V = 4!!"[ (b= x)Wa® = x* dx. Calculate this volume.
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USES OF INTEGRATION

1y 2 . .
14 Find the particular solution of L = x¥sinx +2xcosx - 2sinx, given that y =6 when x=0.

dx
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USES OF INTEGRATION

15 Find the particular solution of £ = ¢ * sinx, given that y = -% when x=0.

ly
dx
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USES OF INTEGRATION

2

2
19 (a) The ellipse x_z +Z + =1 is rotated about the x-axis. Show that the volume of the solid generated is L 4nab®
a

cubic units.
(b) When the ellipse % + % =1 is rotated about the line x = a, the volume of the solid of revolution is given

by V= ZIJ 2y(a— x)dx. Calculate the volume of this solid of revolution.
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USES OF INTEGRATION

'

2 \ "
Letl, = I (log, x )" dx where n is a positive integer. Show that I, = 2(log, 2)" = nl,_,.
1

Let f(x)=(log, x)" where integer n > 2. By considering the first and second derivatives, show that f(x)

is increasing and concave up over the domain 1 < x < 2. Sketch the curve y =(log, x)" (where n = 2) over
the domain 1 €x<2.

By considering the area of a triangle that acts as an upper bound, show that: nl,_, > %(log, 2)".
Hence show that %< log, 2 <2.
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USES OF INTEGRATION

26 The base of a solid is formed by the area bounded by y = sin x and y = -sin x for 0 < x < X and the line x =%

Vertical cross-sections of the solid taken parallel to the y-axis are isosceles triangles with equal sides of length

x
1 unit, as shown. The volume of this solid is given by V = I ! y,}l = y* dx where y =sin x. Calculate the exact
volume of this solid. ‘

y

y=sinx

y=-sinx
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