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1. The couple M acts in a vertical plane and is applied to a beam oriented as shown by Fig 1.
Determine (a) the angle that the neutral axis forms with the horizontal plane. (b) the maximum
tensile stress in the beam., { 20%)

2. A brass ring of 120mm outside diameter fits exactly inside a steel ring of 120mm inside diameter
when the temperature of both rings is To°C , as shown by Fig.2. Find out the thickness ratis tp/tg
suth that the steel ring is just yield when the temperature of both rings are raised to To+ATOC .
Maximum shear stress criteria is used for yielding. (20%)

o

For the given angle shape with uniform thickness t and vertical loading V , as shown in Fig.3 ,

assume the shear stress distribution in the horizontal leg Th and the vertical leg Tv are parabolic
T v a o b 1

with zeros at A and B . (a) show that the coordinate of centroid C, { X, ¥ ) is (Tm’ g TTO(')

where & is the ratio Ah/Av of the cross sectlon areas of the horizontal and vertical legs. (b) show

that 'G‘ fs zers at point E and is maximum at point F., (c) show that 't\', is maximum at point H

and (d) the maximum value can be expressed in terms of V and the geometric parameters a , b, t

and X only. (20%)>

(Hint) (i) Line FH of maximum shearing stress is located on the neutral axis which passes through C .
(ii) Sketch ’a' and /t\‘/before proceeding the solutions of problem.

4. A device is designed , as shown in Fig.4 , to stop impact due to an object with mass m and impact
velocity v . This device is made of material with Young's modulus E and has a uniform cross
section with diameter d and moment of inertia I . Assume R>>d so that the axial and shear strain
energy is very small compared against the strain energy of hending moment. If the kinetic energy
( KE ) of impact is completely absorbed by the device, then the vertical deflection Ay and the
horizontal deflection Ah due to impact can be denoted by Av = Cv,j_K_E and Ah = Ch,j—lz_l-i .
Compute those proportional parameters Cy and Cp in terms of R,E and I . (20%)

5. In tensile test machine, misalignment along the loading chain { ie. grip systein and specimen )
introduces eccentric load on the specimen. The degree of eccentricity § is defined as 51,/6[)
here Sb is the maximum bending stress and 6'6 is the average axial stress in specimen . Consider
a round bar as a specimen whose surface is bounded by 4 SR-4 strain gages separated 90° from
each other. The axial strain reading is denoted as £ A» Egs E and ED . Supposed the
axial load be applied at point P as shown in Fig.5 and the material be linearly elastic , (1) Explain
‘why & , (the average axial strain ) = —;_( EAr+ E c) = -21-( £B* €D )? (2) If y>x , then EB
is the largest positive strain and EA the 2nd largest positive strain. (3) Find §= (_QE -1 )/cosB.
(20%) )
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