Volumes by slicing (discs and washers)
Lesson 86 - Module 4 — Applications of Integration - The Calculus Course - dailymaths.uk/course

Practice problems

1. Find the volume of the solid generated by rotating the region bounded by y = 23, the z-axis,
and x = 2 around the z-axis.

2. Find the volume of the solid formed by rotating the region bounded by y = 2% and y = 4 around
the y-axis.

3. Find the volume of the solid formed by rotating the region bounded by y = = and y = /x
around the z-axis.



Solutions

1. Find the volume of the solid generated by rotating the region bounded by y = 23, the z-axis,
and z = 2 around the z-axis.

e Identify the radius: R(z) = z3.
e Set up the integral: V = f02 m(x3)tdr = 7rf02 25 da.

e Integrate: w[1z7]3.
e Evaluate: (122 —0) = 1257,

1287

Answer: >

2. Find the volume of the solid formed by rotating the region bounded by y = 22 and y = 4 around
the y-axis.
e Solve for x in terms of y: z = |/y.
e Identify the radius: R(y) = \/y.
e Set up the integral fromy=0toy=4: V = f(;l (1Y) dy = 7Tf04ydy.
e Integrate and evaluate: m[3y*]§ = (8 — 0) = 8.
Answer: 87
3. Find the volume of the solid formed by rotating the region bounded by y = =z and y = /x
around the z-axis.

e Find intersection points: = /2 = 22

=z = z(r—1)=0,s0z=0and z = 1.
e Identify radii: Outer R(z) = /=, Inner r(x) = x.

e Set up the washer integral: V =7 fol((\/f)2 —2dr =7 fol (v — 2?) dx.

o Integrate: w[32? — 223]).

e Evaluate: 7(3 — 1) = m(3:2) = Z.

Answer: %
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