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This Qualifying exam includes two parts (Part-A and Part-B). Student should
choose two to three guestions in each part (four questions), and the total guestion to
answer for the sum of two parts should not excess five guestions. Each guestion 20
points, a total of 100 points (exam time 100 minutes)

4 3% p : Engineering Materials (Part-A)

[] Click if you choose this question to answer

1. X-rays of an unknown wavelength are diffracted by a gold sample. The 26 angle
was 64.582° for (220) planes. What is the wavelength of the X-rays used? (The
lattice constants of gold is 0.40788 nm; assume the first-order diffraction, n=1)

[] Click if you choose this question to answer

2. Calculate the number of vacancy per cubic meter in gold at 900 °C, the energy
for vacancy formation is 0.98 eV/atom, the density and atomic weight for Au are
19.32 g/cm® and 196.9 g/mol, respectively

[] Click if you choose this question to answer

3. An alloy metal consists of two components, metal A and metal B. If the density
of A and B are 4.25 and 6.35 g/cm®, and the atomic weight of A and B are 61.5
and 125.7g/mol, respectively. Assuming the unit cell of the alloy is a simple cubic
with its dimension shown in Fig. 1 (a = 0.395 nm). What is the atomic packing
type for this alloy metal, FCC or BCC?



a
Fig. 1

[] Click if you choose this question to answer

4. A copper-zinc alloy (85wt% Cu-10wt% zinc) is coupled with pure copper
(interfaced). The diffusion couple is then heated to a temperature of 1000°C. (a)
How long will it take for the concentration of zinc to reach 0.2%, 2.5 mm below
the interface? (b) How much will the zinc concentration at the same point be in
twice the time calculated in part a?

% 241 p : Engineering Materials (Part-B)

[] Click if you choose this question to answer
1.What are the principle slip planes and slip directions for FCC, BCC and HCP
metals.

[] Click if you choose this question to answer
2. Describe the four basic structural changes that take place when a homogeneous
ductile metal is caused to fail by fatigue under cyclic stresses.

[ ] Click if you choose this question to answer

3. Derive the lever rule for the amount in weight percent of each phase in two-phase
regions of a binary phase diagram. Use a phase diagram in which two elements
are completely soluble in each other.

[] Click if you choose this question to answer

4. (a) What is the full-annealing heat treatment for a plain-carbon steel. (b) What
types of microstructures are produced by full annealing (i) a eutectoid steel and
(i1) a hypoeutectoid steel?
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This Qualifying exam includes two parts (Part-A and Part-B). Student
should choose two to three guestions in each part (four questions), and the
total question to answer for the sum of two parts should not excess five
guestions. Each question 20 points, a total of 100 points (exam time 100

minutes)

4341 P : Engineering Mathematics (Part-A)

[] Click if you choose this question to answer
1. Please solve the following differential equation:

-2X _ —x

y"+2y'—8y=2e

[] Click if you choose this question to answer

2. Use Laplace transform to solve the given initial-value problem:
y'+4y'+3y=1-U({t-2)-U((t-4)+U(t-6), y(0)=0, y'(0)=0

in which U stands for unit step function.

[] Click if you choose this question to answer
3. Use the indicated change of variable to find the general solution of the given

differential equation on the interval (0, «),

x2y" + (@2x? = v+ Dy = 0; y = Vxu(x)

Using Bessel’s equation of order v: x%y" + xy’ + (x? —v?)y =0



[] Click if you choose this question to answer
4. Please use Laplace transform to solve the given system of differential equations:

3
%—4x+%=65im
3
%+2x—2d—¥:0
dt dt

x(0)=0,y(0)=0
y'(0)=0,y"(0)=0

< ## P : Engineering Mathematics (Part-B)
[] Click if you choose this question to answer

~2 4

1. Define matrix A = [ J Evaluate (a) the eigenvalues of Aand (b) A", mis a
3

-1

positive integer.

[] Click if you choose this question to answer
2. Find the line integral:

ICG(x,y)ds, G(X,y) =X +2xy° +2x {x=2t,y=t*0<t<1}

(Hint: 2t° +t* +1=(1+t*)?, d(1+t*)=2tdt)

[] Click if you choose this question to answer

0, {7 <x<0}
3. Expand f (x) = in a Fourier series as
7—X, {0<x<x}

f(x):%+2(ancomx+bnsinnx).Find a, and a, .
n=1

[ ] Click if you choose this question to answer
4. Use separation of variables to find product solution for the following partial

au(x y)  zAu(ty)

differential equation
OX
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