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Answers for Problems 3 
3.1 
Omitted. 
 
3.2 
(a) At Lx ≤≤0 , axial force and torsional moment are zero and bending moment is 

( )LxFMFQ x −== ,  
At LxL 2≤≤ , axial force, shear force, bending moment and torsional moment are zero. 

(b) The bar is rotated because the moments do not equilibrate. 
(c) At Lx ≤≤0 , TTx −= . The others are zero. 

At LxL 2≤≤ , every force and moment are zero. 
(d) Shear force and bending moment are zero. PPx −= . TTx −= . 
 
3.3 
(a) ( ) 0,2,2,2 =−=−== TxLFMFQFP  
(b) ( ) 2,,,0 FDTxLFMFQP =−===  
 
3.4 
(1) Normal force: FP −= , shear force : 0=Q  
(2) Normal force: FP −= , shear force: 0=Q ，bending moment: 4/FDM −=  
 
3.5 
(1) Normal force: 2/3FP −= , shear force: 2/,0 FQQ zy −==  

(2) Bending moment: 8/3,2/3 FDMFDM zy −== , torsional moment: 8/FDT −=  
 

3.6 
(1) Normal force: FP = , shear force: 0=Q , bending moment: 0=M , torsional moment: 

0=T  
(2) Normal force: 2/FP = , shear force: 2/3FQ −= , bending moment: 2/33 FLM = , 

torsional moment: 0=T  
 
3.7 
(1) Normal force: 1FP −= , shear force: 0=Q , bending moment: LFM 12= , torsional moment: 

0=T  
(2) Normal force: 0=P , shear force: 2FQ −= , bending moment: LFM 23= , torsional moment: 

LFT 22=  
 
3.8 

(1) Normal force: FFP
2
330sin =°= , shear force: FFQ

2
130sin −=°−= , bending moment:  

( )DLFFLDFLFDFM 32
42

1
22

330sin
2

30cos −=+−=°+°−=  

(2) Normal force: 0=P , shear force: 0=Q , bending moment: 0=M  
 
3.9 
(1) 0,,0 210 === QFQP  
(2) FcTMFaM ==−= 021 ,0,  
 
3.10 
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(1) ( ){ } 0,32
4

,
2
3,

2
=−+=== TDcbFMFQFP  

(2) ( ) 0,2
2
3,3,0 =+=−== TcbFMFQP  

 
3.11 
(1) FLMFQP =−== ,,0  
(2) FLMQFP 2,0, −==−=  
 
3.12 
(1) 0,0,6,,0,0 ===−=== zyxyxz TMFRMFQQP  
(2) FRTFRMFQQP zxyxz 3,6,,0,0 −=−===  
 
 
 


