
FINAL EXAMINATION 

Problem l a  (10 pbbu) 

~ ~ h . ~ ~ - ~ ~ s ~ h t h e ~ l .  ThereLan* 
f ~ , F , ~ o m t h e p o i n t C ~ ~ B o r a e F b b d o w a ~ t o a d ,  
F,, the @tion ~hown in the Qpm h the W -brim p d t h .  (1) FInd 
internal &al forces for mlumn AC, BC, aad CD; (2) Find th erItcal load F, 
? 

(Hint: (1) use Castigliaao's d tbewprm, the for i d d y  duformd 
P L  

c o b  Is, U = - w h  P b-the d d  force, L la tha h g b b  of the column, 2EA ' 
E Is the Young'e modulus, and A in tha cma of tha column; (2) Eula's 
fomnda P* = vraEI/Lg- ) 

Problem 2 (10 pointe) 

A aimply supported beam subjectsd concentrd h c + m  that have the wne 
magnitude, P, shmm in Figure 2. b k md diagrams. (10 pinb) 



Figure 3; SimpIy mppmW b with fmau 

A. draw Mohr'm c i d a  of the &m stah & th& point; 

C. 6nd the mmimnm shear stram, and dww the nreultQ cm propmly m h h d  
9 - b v w -  

D. hd least one th h of tbb initial i-teeimal 
e l e m e n t a n d t b e p l m m o n w b f c b ~ ~ e ~ i s ~ .  

(Hint: 



Problem 4 (15 whb) 

PiSrpB 3: Problem 4 

~ t h e p l a n s r ~ s h o l R n b d o w , ~ g p b r ~ s h d t ~ t o . ~  
minsthsw3rt iddf&t ion~poinCB.T8kfnto~the8tratnemsrgy  
conhibution due to bdiq deforma#on & sbal ddmmath. Young's mod- 
ulus, E, t h e ~ d o n , A ,  tbsmomemtofinartia, I ,  d t b e l a n g t b d d  
Hpl€mt of hum, L, ~ 8 l l ~ *  

. Problem 5 (10 poinb) 

Conalder an MniWtmal dement s h m  in Figure 4. Use Moht'u circle method 
tow t h s ~ ~ a n d s h e e r ~ o n t h e w r t i c a l p l e n e .  ~ t m t i o n  
c o m ~ o n ~ ~ o ~ 1 b % p h ~ g h m i n F ¶ g u r e 4 .  



a . draw &ar diagram; 

(Hint: 



Ody U n g  into strain ~nergy due b banding mode: 

I 

Figure g: Problem 7 

A L d w p g d b e a m i s m a d s o b a ~ ~ a n d a d i d c y b d a r & h  
with radius R n 0,lm The apad of the both wtb is L = 2.0 m. T h e  
ts a cmmmtmted horhntd force, F r 300N1 d i n g  on the he+md of the 



~ectangder d o n  (as Bhawn in Figure 7.). (1) Draw * mmemt 
 hea as dl-, and intsrnal torqus (2) rn - - @=, 

shear- r, d 7- &POMA; [ 3 ) ~ f n d t h e d - u ,  s~dahegt 
awa 7- a d  70, pOint B; 
Hints: 


