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1-9*  
From an overall free-body diagram, the equations of equilibrium 

0 :xF→Σ =  0xA =  

0 :yF↑ Σ =   10 20 0y EA N− − + =

0 :AMΣ =   ( ) ( )45 15 10 30 20 0EN − − =

are solved to get 

  0 kipxA =

  13.3333 kipyA = ↑

  16.6667 kipEN = ↑
Then, from a free-body diagram of the right hand section  
of the truss, the equations of equilibrium 

0 :FMΣ =  ( )15 15 sin 30 0E DEN T+ °  =

=

G

0 :EMΣ =  ( ) ( )15 20 15 sin 60 0CFT− °  

0 :CMΣ =   ( ) ( )22.5 7.5 20 15cos30 0E FN T− − ° =

are solved to get 

 ............................................................................... Ans. 33.3333 kip 33.3 kip (C)CDT = − ≅

 .................................................................................. Ans. 23.094 kip 23.1 kip (T)CFT = + ≅

 .................................................................................. Ans. 17.32 kip 17.32 kip (T)FGT = + =
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1-17*  
0 :AMΣ =   ( )1.25 9 25 0DN − =

 ....................................Ans. 180.0 lbDN =

0 :xF→Σ =   sin 38 0x DA N+ ° =

0 :yF↑Σ =   25 cos38 0y DA N− − ° =

  110.8 lbxA = − 166.8 lbyA =  

  200.3 lb=A  ................................................................... Ans. 56.4°
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1-25*  
The components of the three tension forces are 
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Then the x-, y-, and z-components of the force equilibrium equation give 

:x   0.32444 0.27517 0.43193 0A BT T T+ − C =

:y   0.48666 0.42995 0.25916 0A BT T T− − C =

:z   0.81111 0.85990 0.86387 900 0A B CT T T− − − + =

 ..................................................................................................... Ans. 418.214 lb 418 lbAT = ≅

 ..................................................................................................... Ans. 205.219 lb 205 lbBT = ≅

 .................................................................................................... Ans. 444.876 lb 445 lbCT = ≅
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1-67  
From a free-body diagram of the pipe the moment equilibrium equation 

:cutΣ =M 0  

 ( ) ( ) ( )7 18 10 50x y zM T M+ + + − + + × − =i j k i j k k  0

has x-, y-, and z-components 

:x   .............. Ans. 900 0xM − = 900 lb in.xM = ⋅

:y   ................ Ans. 350 0yT − = 350 lb in.yT = ⋅

:z   .................. Ans. 0zM = 0 lb in.zM = ⋅
and the force equilibrium equation has components 

0 :xFΣ =   0xV = 0 lbxV = ................................................................................. Ans. 

0 :yFΣ =   0yP = 0 lbyP = ................................................................................. Ans. 

0 :zFΣ =   50 0zV − = 50 lbzV = .............................................................................. Ans. 
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1-77  
(a) From a free-body diagram of the entire beam,  

the equations of equilibrium give 

0 :yF↑Σ =  ( )3000 500 6 0A BR R+ − − =  

0 :BMΣ =  

  ( ) ( ) ( )500 6 3 3000 12 1800 18 0AR+ + −   =

 ............................................................................................................ Ans. 2600 lbAR =

 ............................................................................................................. Ans. 3400 lbBR =
 
(b) Next, from a free-body diagram of the left end of the beam,  

the equations of equilibrium give 

0 :yF↑Σ =   ( )2600 3000 0V− − =

0 :cutMΣ =  ( ) ( )( )1800 3000 4 2600 10 0M + + − =  

 ............................................................ Ans. 400 lbV = −
 .................................................. Ans. 12,200 lb ftM = ⋅
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1-83  
From a free-body diagram of the upper half of the clamp,  
the equations of equilibrium give 

0 :xF→Σ =   0V =

0 :yF↑Σ =   300 0P− =

0 :cutMΣ =   ( )3 300 0M − =

 ...................................................................... Ans. 300 lb (T)P =
 .................................................................................. Ans. 0 lbV =
 ...................................................................... Ans. 900 lb ftM = ⋅
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