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ME 323: Mechanics of Materials  Homework Set H14 
Summer 2025 Assigned/Due: July 3/July 9 
 
At a critical location along the length of a beam, the bending M on the cross-section of the beam 
is known. On each of the three beam cross-sections shown below, point O is the centroid, point B 
is the top-most point and point K is the bottom-most point on the cross-section. The beam is made 
of a material having a specific weight of  ( ). The dimension b is in meters. 

a) Determine the weight of the beam for each of the three cross-sections shown below. Leave 
these answers in terms of  and b. Rank order these weights from smallest to largest. 

b) Determine the magnitude of the normal stress at points B and K for each cross-section. Leave 
these answers in terms of M and b. Rank order the maximum of these magnitudes for each 
point from smallest to largest. 

c) Comment on the cost (weight) vs. maximum stress of these beam cross-sections.  
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SOLUTION

Beam 1

Wi weight of I p
b b Iob Spb

Io 56 b b BE
TB normal stress at B for 1

MÉÉ 24 3

Ti normal stress at k for
Imax 24 3

YI 3
12 3



Beam 2

Wa PEED o b 10pB
Io z I b ED b4

532 6 3
Imax 6 3

Taz 6 3

Beaming
pit fo b t.pt

Ioz ICZF EbtTB3I 3 53
T 3 4 312 3,2g

lol max 3 13

a W z 7 W3 7 W

b IT Imax Imax Rl max
c The triangle has the smallest weight but largeststress

The rectangle has the largestweightbut smallest stress
The circle has the intermediateweight and stress


