
AE261 – Statics

Chapter 5 – Recitation 04

Example 1

Derive the centroid of a right triangle.
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Example 2
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Determine the 𝑥 coordinate of the centroid of
the trapezoid in terms of ℎଵ, ℎଶ and 𝑎.
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Example 3
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Determine the 𝑥 and 𝑦 coordinate of the
centroid of the given shape in terms of ℎ and 𝑎.
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Example 4
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Determine the centroid of the area by direct
integration in terms of 𝑎 and ℎ.
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Example 5

Determine a) the distance 𝑎 such
that the reaction at support 𝐵 is
minimum, b) the corresponding
reactions at the supports.
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∑ 𝑀஺ = 0 − 𝑅ூ
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ଷ
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𝐵௬4 = 𝑅ூ

𝑎

3
+ 𝑅ூூ

𝑎 + 8

3

𝐵௬ =
1

4
900𝑎

𝑎

3
+ 300 4 − 𝑎

𝑎 + 8

3

𝐵௬ =
1

4
300𝑎ଶ + 100 4 − 𝑎 (𝑎 + 8)

𝐵௬ =
1

4
300𝑎ଶ + 100(4𝑎 + 32 − 𝑎ଶ − 8𝑎)

𝐵௬ =
1

4
200𝑎ଶ − 400𝑎 + 3200

𝐵௬ = 50𝑎ଶ − 100𝑎 + 900
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𝑑𝑎
= 100𝑎 − 100 = 0 𝑎 = 1 𝑚

b) 𝐵௬ = 750 𝑁

∑ 𝐹௫ = 0 𝐴௫ = 0

∑ 𝐹௬ = 0 𝐴௬ + 𝐵௬ − 𝑅ூ − 𝑅ூூ = 0

𝐴௬ = 900 + 900 − 750

𝐴௬ = 1050 𝑁
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Example 6

6𝑚 4𝑚

6 𝑘𝑁/𝑚

2 𝑘𝑁/𝑚
Determine the reactions at
the beam supports for the
given loadings.

𝐹஺
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2 𝑘𝑁/𝑚

2𝑚

4 𝑘𝑁/𝑚

𝑅ூ =
1

2
4

𝑘𝑁

𝑚
6 𝑚 = 12 𝑘𝑁

𝑅ூூ = 2 𝑘𝑁 10 𝑚 = 20 𝑘𝑁

∑ 𝐹௫ = 0   (+   )
𝐹஺ − 12 𝑘𝑁 − 20 𝑘𝑁 = 0

𝐹஺ = 32 𝑘𝑁

∑ 𝑀஺ = 0    ( +          )
𝑀஺ − 𝑅ூ2 − 𝑅ூூ5 = 0

𝑀஺ = 2(12 𝑘𝑁) + 5(20 𝑘𝑁)

𝑀஺ = 124 𝑘𝑁. 𝑚


