Centre of mass and centroids
Lesson 92 - Module 4 — Applications of Integration - The Calculus Course - dailymaths.uk/course

Practice problems

1. Find the centroid of the region bounded by y = y/z, the z-axis, and the line z = 4.
2. Find the centroid of the region bounded by y = 2% and y = «.

3. Find the centroid of the region bounded by y =¢e*, y =0, x =0, and z = 1.



Solutions

1. Find the centroid of the region bounded by y = \/x, the z-axis, and the line x = 4.

Calculate area: A = f04 12 gy = [2 3/2]3 = 2(8) — 16

3
e Calculate M,: M, = f04 1/2) dr = f4 32 dy = [22°2)3 = £(32) =
e Calculate M,: M, = fo 1(Vx)tde = [y txdx = [127]] = 4.
64/5 64 3
OFlnd$—16§3 = E:€:2'4'
. Findy:m:zl-l%:%:&?a

Answer: (\frac125, \frac34)
2. Find the centroid of the region bounded by y = 2% and y = «.

e Intersection points are x = 0 and x = 1.

o Area A = fom—x)dx—[ 23] = 3.

e Moment My:fom )dx_[ S =1L.

o Moment My = [y 3(a” — (2?)*) dz = 3[32* — 3271} = 5() = 5
*zT= 11//162 3= 11//165 z.

Answer: (\fracl2, \frac25)
3. Find the centroid of the region bounded by y =e*, y =0, z =0, and z = 1.
o Area A = fol e®dr = [e*]} = e — 1.
Moment M, = fol ze® dr. Using integration by parts: [ze® —e?]} = (e —€) — (0 —1) = 1.
e Moment M, = fol 3(e")? dx = fol te2dy = [1e2*]} = 1(e? — 1).
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Answer: (\fracle-1, \frace+14)
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