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SAMPLE PROBLEM 6.1

Using the method of joints, determine the force in each member of the 
truss shown.

SOLUTION

Free-Body: Entire Truss. A free-body diagram of the entire truss is drawn; 
external forces acting on this free body consist of the applied loads and the 
reactions at C and E. We write the following equilibrium equations.

 1loMC 5 0: (2000 lb)(24 ft) 1 (1000 lb)(12 ft) 2 E(6 ft) 5 0
 E 5 110,000 lb E 5 10,000 lbx

y1 oFx 5 0: Cx 5 0

 1xoFy 5 0: 22000 lb 2 1000 lb 1 10,000 lb 1 Cy 5 0
 Cy 5 27000 lb Cy 5 7000 lbw

Free-Body: Joint A. This joint is subjected to only two unknown forces, 
namely, the forces exerted by members AB and AD. A force triangle is used 
to determine FAB and FAD. We note that member AB pulls on the joint and 
thus is in tension and that member AD pushes on the joint and thus is in 
compression. The magnitudes of the two forces are obtained from the 
proportion
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Free-Body: Joint D. Since the force exerted by member AD has been 
determined, only two unknown forces are now involved at this joint. Again, 
a force triangle is used to determine the unknown forces in members DB 
and DE.

 FDB 5 FDA FDB 5 2500 lb T �
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5)FDA FDE 5 3000 lb C �
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Free-Body: Joint B. Since more than three forces act at this joint, we 
determine the two unknown forces FBC and FBE by solving the equilibrium 
equations oFx 5 0 and oFy 5 0. We arbitrarily assume that both unknown 
forces act away from the joint, i.e., that the members are in tension. The 
positive value obtained for FBC indicates that our assumption was correct; 
member BC is in tension. The negative value of FBE indicates that our 
assumption was wrong; member BE is in compression.

1xoFy 5 0: 21000 2 4
5(2500) 2 4

5FBE 5 0
 FBE 5 23750 lb FBE 5 3750 lb C �

y1 oFx 5 0:  FBC 2 1500 2 3
5(2500) 2 3

5(3750) 5 0
 FBC 5 15250 lb FBC 5 5250 lb T �

Free-Body: Joint E. The unknown force FEC is assumed to act away from 
the joint. Summing x components, we write

y1 oFx 5 0:  3
5FEC 1 3000 1 3

5(3750) 5 0
 FEC 5 28750 lb FEC 5 8750 lb C �

 Summing y components, we obtain a check of our computations:

 1xoFy 5 10,000 2 4
5(3750) 2 4

5(8750)
 5 10,000 2 3000 2 7000 5 0 (checks)

Free-Body: Joint C. Using the computed values of FCB and FCE, we can 
determine the reactions Cx and Cy by considering the equilibrium of 
this joint. Since these reactions have already been determined from the 
equilibrium of the entire truss, we will obtain two checks of our com-
putations. We can also simply use the computed values of all forces acting 
on the joint (forces in members and reactions) and check that the joint is 
in equilibrium:

 y1 oFx 5 25250 1 3
5(8750) 5 25250 1 5250 5 0 (checks)

 1xoFy 5 27000 1 4
5(8750) 5 27000 1 7000 5 0 (checks)

FCB = 5250 lb

FCE = 8750 lb

Cy = 7000 lb

Cx = 0
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PROBLEMS
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 6.1 through 6.8  Using the method of joints, determine the force 
in each member of the truss shown. State whether each member 
is in tension or compression.
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299Problems 6.9 Determine the force in each member of the Pratt roof truss shown. 
State whether each member is in tension or compression.
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 6.10  Determine the force in each member of the fan roof truss shown. 
State whether each member is in tension or compression.

 6.11  Determine the force in each member of the Howe roof truss 
shown. State whether each member is in tension or compression.

 6.12  Determine the force in each member of the Gambrel roof truss 
shown. State whether each member is in tension or compression.

 6.13  Determine the force in each member of the truss shown.
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 6.14  Determine the force in each member of the roof truss shown. State 
whether each member is in tension or compression.
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