Integration — Volume

To find volume generated by rotating a shape about the x-axis Vol = fab wy?

Example 1

The graph of y = x? between x = 1 and x = 3 is rotated completely about the x-axis. Find the volume generated.
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Example 2

Determine the volume of the solid generated by rotating the region bounded by f(x) = x? — 4x + 5,x=1,x=4and
the x-axis about the x-axis.
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Integration — Area & Volume Exercises

By using a definite integral find the area of the region bounded by the given curves:

Questions Answers
a) y=-x+2x+8, y=0 5 3

b)  y=16-x°, y=x*-16

<) y=x*-4x+6, y=-2x"+8x-3
d) y=x*+6x+8, y=-x*-10x-16
&  y=-9-x" Sx+y+9=0

f) y=x*, y=2x*, y=1

g  y=2r,

b  y=x. y=34x

i) y=x*+1, y=0, x=-1, x=2

J y=-x+2x-3, y=0, x=0, x=3

k) y=smx, y=0, x=0, x=2x

b) 1842 =25.45
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5 By using a definite integral find the volume of the solid obtained by rotating the region bounded by the given
curves around the x-axis :
1 .
a) y=x, y=—, y=0, x=2 k) y=smx, y=0, xe{0m)
X
2 - il
b) y=x°, y=x I y=smlx, y=0, x& O:T
c) y=x4+3, y=0, x=-1, x=1 m) y = sin? x, y=3smx, xe{0.x}
4 -x
&) y=—.y=0 x=1, x=4 m o y=vxe' y=0,x=1
x
2 2 In x
e) y==x"+1, y=-2x"+12 0) y=—-.,y=0, x=1, x=¢
X
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f) y= 5. x=-1, x=1 P) y=e¥, y=e?' y=¢?
1+x
g) y=x>—6x+9, y=x’-4x+7. x=3 1) C+yi=4, xe{-2;2
h)  y=+2x-3, y=+4x-7. =0 5) yi=35x x=8
i) y=2" 3x-4y+35=0 6 y=x’ x=y’
Answers
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a) Eﬂ'i 2.618 k) T=’4.935
b3 xl
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f) %(m 2)=4.038 P) (3¢ +1)=258.850
g) 167 = 50.265 r) 16 = 50.265
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h) §i0.393 5) 1607 = 502.655
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6 By using a definite integral find the volume of the solid obtained by rotating the region bounded by the given
curves around the y-axis :

a) y=4-x% x=0, x=2 k) y=x*-6x+9, x=3, x=3
b) y=x*-x-6, x=3, x=5 I y=x*-3x, x=3, x=5
3
<) y=—g %=1 x=4 m) y=4x-x°, x=0, x=4
1) e’ 0 0 1 n) . 0 3
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e) y=smx, y==, x= o) Y=o YT
f) y=lhx, y=0, y=1, x=0 p) y=x, x=y*
N : 2 4y g2
g) y=—, x=1, x=4 r) dy=x", dx=y
x
h) y=e? y=0,x=0, x=2 s) yi=x' y=0, x=1
i) y=4x, y=x°, x=1, x=5 t) yi=4-x, x=0
5 LY
¥ y='—2, x=1, x=— u) y2=I2—I3
X 2
Answers
a) 8r=25133 k) 247 =75.398
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How do | find the volume of the solid generated by revolving the region bounded by y=x?, y=0,
and x=2 about the x-axis? The y-axis?

Explanation:
the rose region is revolving about the x-axis and y-axis
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Z2)when the shaded region revolving about the y-axis
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