Q4 (22 total marks)

L. Ina cubic crystal cell draw the plane which interscets the position coordinates a= (1, %, 1hb=(0, 1, 1)
o= (%, 1, 2}, Find the miller indices of that plane, (5 marks)
2. Figure 1 shows the grain structures of an Al-4%Cu alloy after solidification under three different coolin 24
rates (0.7, 1 3 and 2.3 “Cis)
) What is the type of the shown gram structure (columnar, dendritic, or equiaxed)? (2 marks)
b} Which one has the most finer graing? (2 marks)
¢} Match each of the above cooling rates with its corresponding microstructure, (3 marks)
d}  For the given alloy, using the portion of the Al-Cu phase diagram shown in Figure 2, Find the
liquidus and solidus temperatures and draw its cooling curve., {6 marks)
¢} Forage hardenmy of the alloy, suggest the suitabe temperatures for the solution treatment step and
the holding temperation for aging step. (4 marks)
o6 | ey .
Lig 33.2%
600 NCrigia e L]
Lig & I A
X 547 C |
5.7%
< 4““ |— e .
g : |
= oy
a +ALCu
o
200 —— h__i
|
'I —— L ..L.._. _ : J|
Al 10 20 30
wt% Cu
Figure 2
(5 (18 total marks)

I. The microstructure of an alloy on Fe-C diagram was containing 13% pro-eutectoid cementite and 83%
pearlite at temperature just below the eutectoid temperature. With the help of schematic illustrations:
1. Calculate the average carbon content in this steel. {4 marks)

i1. Draw schematically the microstructure of the alloy at room temperature. {2 marks)

111, Suggest the suttable holding temperature to conduct the following heat freatments: Full annealing —
normalizing — spherodize annealing, {3 marks)

2. Compare thermoplastics, thermosets, and elastomers considering their structure, thermal behavior, stress-
strain behavior. (9 marks)

End of the exam questions

Best wishes,
Prof. De. Abd-Elwahed dssar
Dr. Makmoud Hhmadein
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You are given the details of a Safety Valve
Assemble all parts and draw the following views;
1. Sec. Elev.
2. Half sec, side view
3. Plan
All dimensions in mm, and all unspecified radii R2.



Course: Physies (2) - EMP1108

Final-Term Exam — 23" of January 2011

Time allowed: 3 hours
Questions are in 1 paper/2 Pages

% 5, Tanta University - Faculty of Engineering

% T Departrent of Engineering Physics and Math,

“Sete! Examined Students: 17-Year Mechanical

Engineering Programs

Question One: (16 Marks)
1. a. Using a smart table mention the units of the following physical quantities: 1) Wave

1. b.

number; 2) Phase difference; 3} Speed of standing waves; 4) Power transm itted by a
sound wave; 5) Sound intensity; 6) Intensity level; 7) Tension in a string; 8) Linear
mass density; 9) Bulk modulus of elasticity; 10) Pressure amplitude; 11) Optical path
length; 12) Slit width; 13-15) Resolving power, line half width, and dispersion of a
diffraction grating. (5 Marks)
Deduce a relation that gives the speed of a linear transverse mechanical wave moving
along a string stretched with a tension 1 and has a linear mass density p. (5 Marks)

. Two waves travel along the same string: yi(x, ) = (4.00 mm) sin (2nx + 400nt) and yalx,

£) = (3.00 mm) sin (2nx + 400xt + 0.80n rad). What are (a) the amplitude and (b) the
phase angle (relative to wave 1} of the resultant wave? (¢) Are those two waves
coherent? Explain, (d) Tf a thivd wave with amplitude 5.00 mm is also to be sent along
the string in the opposite direction of the first two waves, whal should be its frequency
in order to form a standing wave? (6 Marks)

Question Two: (16 Marks)

2. a. In the figure, pipe A is made to oscillate in its third

harmonic mode by a small internal sound source.
Sound emitted at the right resonated four nearby pipes, |——— :])\

each with only one open end (they are NOT drawn to —_— ) e
scale). Pipe B oscillates in its lowest harmonic, pipe C
in its second lowest harmonic, pipe D in its third lowest -
harmonic, and pipe E in its fourth lowest harmonic. Rank all five pipes according o
their length, greatest first. Draw to scale the standing waves for each pipe. (8 Marks)

2. b. A point sound source has a powe: of 1.00 uW. (a) What is the intensity 3.00 m away.

(b) What is the sound level in decibels at that distance? (5 Marks)

2. . A police officer chases a speeder along a straight road; both cars move at 162 km/ h.

The siren on the officer’s car produces sound al a frequency of 500 Hz. What is the
Doppler shift (Af) in the frequency heard by the speeder? The speed of sound is 340
my/ 5. (3 Marks)

Question Three: (16 Marks)

3. a.

Two waves of light in air with wavelength & = 600.0 nm are nifially
in phase. They then travel through plastic layers as shown in the
figure with Ly = 4.00 um, [» = 3.20 pm, m = 1.33, and nz = 1.50. (a)
What multiple of A gives their phase difference at the position of the
dashed line? (b) If the waves later arrive at some common point
with the same amplitude Iy for each, what is the resultant intensity at
this point?

Page 1 of 2



3. b,

A double slit interference pattern is produced on the screen of Young's experiment
with light of wavelength of 550 nm. A strip of a transparent material with thickness
2.00 pm is to be placed over one of the slits. Its presence resulted in shifting the
interference pattern downiward, so that the upper second-order bright fringe is shifted to
the center of the original pattern. (a) Should the plastic be placed over the top slit or
the bottom slit? (b) What is the refractive index of the strip material? (5 Marks}

. A slit of width a is illuminated by white light. (a) For what value of a will the second

minimum for blue light of wavelength A = 450 nm appear at 8 = 18°7 (b) What is the
wavelength &' of the light whose first side diffraction maximum is at 18° thus
coinciding with the second minimum for the green light? (6 Marks)

Question Four: (16 Marks)

4, a.

4. b

(a) How many bright fringes appear between the first diffraction-envelope minima to
either side of the central maximum in a double-slit pattern if & = 550 nm, ¢ = 0.150
mm, and a = 35.0 um? (b) What is the ratio of the intensity of the third bright fringe to
the intensity of the central fringe? (5 Marks)

A diffraction grating has 1.20 » 104 rulings uniformly spaced over width w = 25.0 mm.
It is illuminated at normal incidence by yellow light from a sodium vapor lamp. This
light contains two closely spaced emission lines of wavelengths 589.00 nm and 589.59
nm. (a) At what angle does the first-order maximum occur (on either side of the
center of the diffraction pattern) for the wavelength of 589.00 nm? (b) Using the
dispersion of the grating, calculale the angular separation between the two lines in
the first order. (c) What is the least number of rulings a grating can have and still be
able to resolve the sodium doublet in the first order? (6 Marks)

. Light of frequency [ illuminating a long narrow slit produces a diffraction pattern. (a) If

we switch to light of frequency 1.3 £, does the pattern expand away from the center or
contract toward the center? (b) Does the pattern expand or contract if, instead, we
submerge the equipment in clear water? (5 Marks)

Good Luck... Dr, Adel Maher
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Please, answer all the fulluw guestions

Write and sketch the domain of following functions:

—

i) Z =cos(x+ p) i) Z =3xy +§/4-x? - y?
i Z = In(xy}+cos"(x+y}

X

+1} , find Z_

! I e
| e B et e + sin(

i 4 9
Find the value of : Z«(x”zm +YZ, 2Z , +yZ ~-6Z - EZ ) at (xy)=(1,1y?

; |
. T e SR
Expand the functioy 7 = A/ X+ —I

Y in terms of (x) and (y-1)?

a Z
(I 2 = el “r”,x=v—u sV =Uu48

Evaluate Z, a¢ (u,v)=(-5,-4)7

; R :
Evaluate the work done by the force £/=[e"] —[3xy] a5
to move an object along the shown triangle in the figure?

Evaluate the volume of the region which iy bounded by

2 2
1 Z=x +y 4 z=1,2=9 ,asshuwnintheﬁgure?

Obtain the QDE whose solution js:

¥=14 - A sinh(x) + B cosh(x) |
— e, Eeuh
Solve the following ODEs': 7

) (x+2y-1)cir—(x+2y+l)afy=0 ;':j(2x—y—3}afy—(4x+2y—10)dx=0
) (3xy" + 2xy) e + (2x%y° - ¥ )dy =0 i) X(V'+y)=1-y
v Y'—y=sin(x)+x%* v) Y'=6y'+9y = (¢ /x?)

LN

| vii) V

—y'=0
= N — .
With my best wishes . Dr./ Tamer Elsayed Atteya
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Answer all the following questions. The neat sketches are considered a part of your answer

(Q1: State which of the following statements is true and which is false: (10 marks)

1. Covalent bonds are formed when atoms are sharing in the valence electrons.

During solidification nuclei with radius < the eritical radius continue to grow till the formation grain

(o

L%

Interstitial solid solutions have limited solid solublity.

4. Hardening of steels is normally followed by full annealing to avoid cracking,

i

Polymorphism is a tvpe of pelymers that can easily elongate Jd=is under low forces

Q2: Underline the most correct answer (20 marks)

1. The most important material property for manufacture of heating elements of electrical furnaces is the
(thermal conductivity — tensile strength — electrical resistivity — electro-negativity ).

2. The directions having the lowest linear atomic density in BCC unit cells are: {010} —<110>~[1] {3
[110]-<111>—<100=>

3. Grain refinement can be achieved by (allotropic transformation — increasing cooling rate — addition of
single crystals — reduction of cooling rate).

4, Not a condition of Hume-Rothery solid solubility rule that metals should have similar (microstructure —
valenee — electroncgativity — lattice structures),

N

. Vacant sites in crystal lattice are the missing atoms formed at elevated temperatures due to {mobility of
the free electrons -jumping of atoms — interstilial atoms - substitutional atoms).

6. Quenching is an important step in age hardening in order that (fine grains — supersaturated grains —
coarse grains — precipitates of solute — homogeneous structure) are obtained.

. The main alloying ¢lement in brasses is (Pb—5n - P - Zn).
8. The carbon steel with 0.8% ¢ is called (hypercutectoid — eutectoid - proeutectoid — eutectic) steel.

9. (Heating rate — Temperature -~ Cooling rate — Holding time) is not an important parameter in heat
Lreatment process,

10. In white cast iron carbon exists in the form of (nodules — cementite — flakes — graphite),

(Q3: Give short notes about the following (use neat sketches) (4x5 = 20 marks)

l. Inter-metallic compounds and their propertiss.

2. Wrought and casting alloys; their applications

bed

Martensite; its formation, structure and properties.

4, Composites; properties, types and some applications.
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