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l. A cantilever beam of rectangular cross section (b = 23 mm, h = 100 mm) is loaded by o force P othat acts
al the midheight of the beam and is inclined at an angle @ w the vertical., Two stratn gages are placed al
point U, which also is at the midbeight of the bewn. Goage A mcasures the strain i the horizontal
direction and pape B measures the strain s an angle § = 60Y 1o the horteomul. The measured sirains are
£, = 125:10°% and = 373107 Determine the force P and the angle r, assennne the material is steel

with E =200 GPa and v = 13, {20%)
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2. A nonprismatic propped cantilever beam AB with flexueal rigidity 2E1 from A w C and B from C 1o B
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15 subjected o an uniform load of intensity o. (i) Use the dth order difterential equations w derive the

deflection curve vix}h of the beam AB. {ii) Determine all reaction moment and forces al points A and 13,
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The horizontal beam ABC 15 supported by columns BDY and CE. The beam is prevented from maoving
horzontally by the roller supported at end A, but vertical displacement at end A is Iree 1o ocewr. Each
column s pinned at s upper end W the beam. Both columns are sohid stee] bars (L 3 107 psil ol
square cross section with width equal w 0623 i A load O acts at distance o troan column BE (a) 10 the
distanee g = 10 e, what 15 the critical value Qur of the load? (b I the distance @ can be vared bepween U
and AU in., what ts the maximum possible valoe of Q2 What is the coresponding value of the distance

a? (20%0)
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4. A composite beam 18 constructed of a wood beam reintorced on the Tower side by a steel plate. The

modulus of elasticity for the wood is E,, = 12108 psi and for the steel s k= 30x10% psi. Find the
allowable bending moment Hutluw lor the beam 1f the allowable stress o the waood 15 g, ~ L3 kst and

in the steel 15 T, = S ks, {209

L

A

b
f;gi
%

N
el

SR
R
2 it

A,

2
FRES,
53

S

A
S
-:3#
el "

ol

.

5. A composite bar of square ¢ross secton with dimensions 2b=2b is constructed of twa diftierent materials
baving meduli of clasticity E| and B, The two parts of the bar have the same cross-sectional dimensions
The bar is compressed by forces " acting through vigid end plates. The line of acton of the loads has an
cecentricdy e ol such magnitude that cach part obf the bar 15 stressed uniformly 0 compression

Determine: (a) the axial force [-‘I arid !‘] in the two parts of the bar, (b the eccentricity ¢ of the loads, and

(¢} the ratio of the stresses o and g, in the two parts of the bar. (20%)
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