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(1)Om the basis of the atomic honding, answer the following questions:

(a) Explain the anomalous behavior of water when 1t freezes. That is, why 18
there volume expansion upon solidification. (5%)

(b) Would. you esipect a material in which the atomic bonding 18
predominantly lowc in nature o he more of less likely to form 2
noncrystalline solid uporn solidificxation than a covalent material? Why?
{5%)

(0On basis of crystalline StrUCIULe, ansWer the following questions:

{a) Compute the planar densities of the (100) and (111 planes for FCC;
compute the linear density of the [1001, [110] and [111] directions for
FCC. (10%) N

(b) How many slip systems does 4 FCC have along the ¢ 110} directions
within the {111} planes? Show them schematically. (3%)

N
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(1 A circular bar in torsion consists of two parts, as shown in Fig. 1. One part has
diameter d, = 2.0 in. and length L, = 50 in., and the other part has diameter d, = 1.5
in. and length L, = 50 in. What is allowable torque T if the angle of twist between
the ends of the bar is not to exceed 0.02 radians and the shear stress is not to exceed
4000 psi? (Assume G =12 x 10°psiy  (8%)

{2} Construct the shear-force and bending-moment diagrams for the beam shown in Fig.
2. (8%)

(3) A beam ABC supporis a concentrated load P = 4.0 kN at the end of the overhang
{sec Fig, 3). The cross section of the beam is T-shaped with dimensions as showr
Calculate the maximum tensile stress o, and maximum compressive stress o, due o
the load P.  (9%)
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{1} For the simply supported rectangular beam, as
shown below, subjected to a concentrated load £ at
midspar, determine the deflection at midspan .
Consider only deflection due to bending. Let EI be
constant

{a) se the work-enerey prigeiple. (10%)
{by Use Castigliane's theorem. (10%)
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(2Y A circular cylinder pressure vessel 1s subjected ;ﬁ%h_
. , i
to an internal pressure of p=18MPa [see the figure). _2?
L . . -"."'-?
The vessel has inside radius 4 =0.%5m. The working :.:-/;:"'
g

or allowable stress is 30ME{e ., Determine the HJ%;]

required wall thickness of the vessel.
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