Calculus 11 Section 2-3: Center of Mass

Question 3
A 4-m rod on 0 < x < 4 has density p(z) = k(1 + z). Its mass is (12) kg. Find & and its balance point.
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Calculus 11 Section 2-3: Center of Mass

Question 3 — Solution
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Step 1: Use the total mass to determine k.
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k{erlQ} = k(4+8) = 12k.
0

Therefore, k =1, so p(z) = 1+ z.
Step 2: Find the first moment about the origin.

My = /04xp(x)dx = /04(:c+x2)dx
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Step 3: Divide the moment by the mass.

M, B 22
r=—=-"7-=—m.
m 12 9

The balance point lies to the right of the midpoint because the density increases with x.
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