
1.(25%) A rigid bear11 OL'IB is supported by two iden~ical bars, 

each having cross-sectional area A-3000mm2, leng~h 

L=12001nrn, and rilodulus of' elasticily E=200Gf'a. 

The rigid beam is connected to the ground wilh a pin 

at O and the bean1 is subjected to a load P-75kN. 
DeLermine 

a). stresses in the two bars. P 
b). displacelnents of (lie two bars. 

2.(25%) A shaA consisting of' two solid cylindrical segments I 
is lixed at one end and is subjected to a torque 

1'600N-m. 'lhe two segmcrits have the lelrgtlls 

L,-0 5rn, L,=O.Gm, and the dianieters d,=401nnr and 

~1,=60mni. 'The shear n~odulus ol'elasticity G-75Gl'a. 

Determine 

a) tlic maxi~nunl shear stress in ttre shah 

b) the twist angle at [lie bee end. 

3.(25%) The beam shown in the Iigurc has [he overhang 

distance a-0.51n, arid lhe span length L-lln. 

Calculate h c  maxiuluin berrdilig stress due lo a 

uniform load w=4kN/m i T   he beam Iias a rectangular 

cross section witli width b-240rnn1 and height k+k--4.- J 
n L o  

4.(25%) 'rile slress components for an clelllel~t ill a state of 7M l'a 
plane stress are shown in [lie figure. Ileterlriille I 
a). prillcipal slresses and plincipal directions, and +t- 6MPa 

show dinn on il sketch of propelly olienlcd g M l > a ~  
elernen t .  6Ml'a -T) u 

b). maxinluln shear stresses and their direcliolls, also 

show them on a sketch of properly oriented 7Ml'a 4 x  

clernenl. 
' t 


