USES OF INTEGRATION

5 Find the volume of the solid generated when the part of the curve y =
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USES OF INTEGRATION

7 The diagram shows the graph of y = Inx.

(@) Find J'l‘lnxdx. |
(b) By comparing relevant areas in the diagram, or otherwise, show that Int > 2(-::—:) fort> 1.
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USES OF INTEGRATION

10 The diagram shows the graph of x)* = (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.
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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 =47 J (b= x)Wa® = x* dx. Calculate this volume.
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USES OF INTEGRATION

14 Find the particular solution of % = x’ sinx + 2x cos x = 2sin x, given that y = 6 when x= 0.
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USES OF INTEGRATION

15 Find the particular solution of Zx_y =¢ “sinx, given that y = —-;— when x=0.
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USES OF INTEGRATION

19 (a) The cllnpsc Xy -i-:— =1 is rotated about the x-axis. Show that the volume of the solid generated is 4}rabz

cubic umls

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

by V= z:rj 2y(a-x)dx. Calculate the volume of this solid of revolution.
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USES OF INTEGRATION

2 \ ’
22 (a) Letl,= I; (log, x )" dx where n is a positive integer. Show that I, = 2(log, 2)' -nl,_,.

(b) 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 2) over
the domain 1 S x< 2.

(c) By considering lhe area of a triangle that acts as an upper bound, show that: nl,_, > (log, 2)".
(d) Hence show that 2 3< log . 2<2.
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USES OF INTEGRATION
/ f[n) = (bx)" B x=2 f{z)= (42)
w BL<] (2061) R mosuawm valsa wipedd bafx n=2

a0 i 048 ;{W)Z
Tn< L K(Ll)x(&?.) “
o o< (k2 B Tn=Z()-nIe
2_ 14
(0T € 8
nLn-i >Z(€LZ) — (@Ai)
T Y (Mn Z—ZL]
4 N Ten >__23>_/ewz) e O

‘{) fr n=2 2 I, >_§_ (&2){ i

or 4T,>3 (W) )
Ty hocde = [x b )= (th2-2)-()=202-
@ BWl-4> 3 (k) o )-8 k2 +4 <O

(P cfvmm% v = W2 o Zxr=8x +4 <0
/)

L 8% lx4x b= 16 =kt oo Zash
7(1— +8-4 ~4=2 and le_gil{:z_-
B 2 g




USES OF INTEGRATION

26 The base of a solid is formed by the area bounded by y=sinxand y = -sinxfor 0 < 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
£

1 unit, as shown. The volume of this solid is given by V = j . yy/1 = »* dx where y = sin x. Calculate the exact

volume of this solid. ’
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