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1. (20") Blank filling and choice problems [#EZ= MR H]

(1). (4") The stress-strain curve from a tension test is shown below. [ F KTk —HrfH 3
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Determine the following quantities: [ ¥k & %1 5% &= ) {H ]

(a) Proportional limit [ELEIREFR T ( ).
(b) Modulus of elasticity [7ifEE ] ( ).
(c) Ultimate strength L5 A%FR T ( )-

(d) Determine the plastic strain at the stress level of 450 MPa [ %]+ 450 MPa 1 %8 '
AT ( )-

(2). (2) If the joint is subjected to an axial force of P, determine the average shear stress

developed in each of the four bolts with diameter d [k &n & o i@ te gk, 4
WRAE (ELAR A d) T sz K34 D) 8 g X( ). Also, determine the maximum
normal stress acting on the cross-section of the plate [ I i AR RS L 1) e K E Y
11 ( ).




(3). (2") Associate the beam below with ALL appropriate conditions necessary for solving
the beam deflection w(x). L& WK 7w, & LK AP 2k i 1) B iG]
ZAFY ( )

(a):w(x,=0)=0 (b)iw(x, =L/2)=0 (c)iw(x,=L/2)=0 (d):w(x,=L)=0
(e):w'(x,=0)=0 (f)iw'(x,=L/2)=0 (g):iw'(x,=L/2)=0 (h):w'(x,=L)=0
(iw(x =L/2)=w(x, =L/2) (I)iw(x =L/2)=-w(x, =1L/2)
(k)ow'(x = L/2)=w'(x, = Lf2)  (1):w'(x = L/2)=-w'(x, = L[2)
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(4). (2") Determine the location of the maximum transverse shear stress for a circular
cross-section beam under transverse loading [ERE 2 dh BT, 5148 1 G2 R AR
R YN ) R AETEAT AR T ( ). How much is the ratio
of this stress over the cross-sectional average? [ K25 #h ¥ N ) A% - V18 116
E2 D I )

(5). (2") Associate the two stress cubes with the appropriate Mohr’s circle shown below.

Cube 1 ( ); Cube 2 ( ). LTI Ie iR E
PEAR IR BRI 15 ]
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(6). (3') The state of stress at a point is shown on the element. Determine the principal
stresses and principal directions. Show directly the results on the original element. [ V%0

RN PR E R, SR N RN TS A, AR R E AR E bR ]

60 MPa

\J

30 MPa

45 MPa

(7). (3") Identify the members in the two-bar structures that you would check for buckling.

Structure 1( ) ; Structure 2( ); Structure 3( ); Lk
I3 A E B A AP AT S5 40 h Fg AT AR E PR A A ]
B
H B
A 60°
< P
9
g .
Structure | Structure 2 Structure 3

(8). (2" For the linearly elastic beam subjected to the loads shown, identify the physical
interpretation of the following partial derivatives based on the second theorem of
Castigliano, with U denoting the elastic strain energy. [xf1 EIZR gk 32, Rk E
P B PR E R A 2 B =, b U SRR i A I AR RE
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2. (10") Draw the shear and moment diagrams. Determine the absolute maximum bending
normal stress in the tubular shaft (NOT thin-walled) if d; = 160 mm and d, = 200 mm.
iR ERZERBY ) EFIS R, JEsk a0 R (AREE) WA EAR S A di=
160 mm F d, = 200 mm I A 52 (1) 55 RS i E A ) ]
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3. (12") The steel shaft has a diameter of 60 mm and is fixed at its ends A and B. If it is
subjected to the toques shown, determine the maximum shear stress developed in the
shaft. [0 EIRAIHI AT 60 mm, A F1 B Wil e, 752 Qi s it A~ g v
FAHE, R AN A2 B R DTN ) ]



4. (15) If the temperature of the 75-mm-diameter post CD is increased by 60°C, determine
the force developed in the post. The post and the beam are made of material having a
modulus of elasticity E = 200 GPa and the coefficient of thermal expansion a = 12(107°)
%C*m™. The moment of inertia of the beam is | = 255x 10° mm*. [El7r&i# 4 CD
HAAK 75 mm, IRK 4 TEE BT 60°C INHZAEFT AR SZ (K 17 . PR RIAT: I 1) 3
PEEE E = 200 GPa, FERIHUEZIK REL o = 12(10°) °C'm™, HZEMMBPERN 1 =
255x 10° mm*]




5. (15") If the resultant internal moment acting on the cross section of the aluminum strut
has a magnitude of M = 520 N-m and is directed as shown, determine the bending
normal stress at point A and B. Also determine the equation of the neutral axis. [ 41—
BEAT R I ) B RS M =520 Ne-m, 1R 7 man s, ek - A i
B WY s TS B IR AY g, R E R R T R ]
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6. (14") Determine the maximum allowable intensity q of the distributed load that can be
applied on the beam without causing the compressive members of the supporting truss to
buckle. The members of the truss are made from steel rods and have a 60-mm diameter.
Use a factor of safety against buckling of 2. E = 200 GPa and op = 250 MPa. [k {{i4}
KL ik o SCHEMT SR A R ST AN I PR R AT SRV I B R A B e MTZR AT
Bl E AR 60 mm (ANAT AR, L PEAE E = 200 GPa, LL{I#K MR op= 250 MPa,
KA M0 2]

2m ! 3.6 m




7. (14") The composite aluminum bar is made from two segments having diameters of 5
mm and 10 mm, respectively. Determine the maximum axial stress developed in the bar
if the 5 kg collar is dropped from a height of h =100 mm. E =70 GPa, ¢ , =410 MPa.

L& s, sk 2 s 5kg IR h = 100 mm (15 % F 1R V& B R TR 8
THIEE R P T 7 A I e Kl ) Y. )y . 1 E =70 GPa, @, = 410 MPa.]
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