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Answer all the following questions. The neat skeiches are considered a part of vour answer

Q1 State whkich of the following statemcats is true and whick is false: (10 marks)
2. The higher the atomic packing factor of the material crystals, the higher is the material densiny,
b, Any solid phase on the phase diagram is a solid solution.
¢. Grey cast iren is produced by slow cooling of whitc cast iron in presence of higher silicon zontent.

d. Composite materials are atomic solutions of two or more metals or non-metals

€. Process annealing is a heat treatment follows the forming processes of the low carbon stee! to
recrystatlize the distorted grains.

2: Underline the correct answer [More than ons choice may be correct); ({8 marks)

a) (grain boundaries —dendrites — dislocations - solid selutions) are counted as crystal-lattice defects.

b} The peritectic reaction in iron-carbon diagram results in (pearlite — austenite - ledeborite - guteciic)

¢} The planes having the highest planar atomic density in body centered cubic unit cells are: {0 0} -
(110} =<1 b0= - [1T1]=(1T0)-(111).

d) The cored structure can be eliminated by (quenching — homogenization - aging — diffusion
annealing) heat treatment.

¢} Of the advantages of composite materials: tailorable properties - high strength/weight ration - casy
recyeling — simple design and analysis. -

33 {20 marks)

8- In a cubic crystal cell draw the plane which intersects the pasition coordinates a= {1, %4, 13 h={0, 1,
13; &= (%, 1, %), Find the miller indices of that plane.

b- Titanium above 882°C has BCC structure with a= 0.332 nm. Below 882°C it has HCP with v 0.2978
nm and ¢ = {14735 nm. Given the atomic mass of titanium, M~ 47.9 gfg.mol and Avogadro’s number
15 6.02%10™ atom/mol, :
£ -Determine % volume change due to the allotropic transformation during cooling through 882°C,
i, Caleulate the theoretical density of titanium at room temperature, -
fii. Pind the %voids existing in the titanfum crystal, if the measured experimental density of titaniem

is 4.35 gfom”,

4: {15 marks)
a- Figure | shows a typical ingot structure of an Al-alloy after solidification.
i Identify the different solidification zones appear on the figure and discuss their formaiion.
ii.  What are the factors that affect the growth direction of a solidifiying crystal.

i Guess why the metal level after solidification at the ingot top surface is lower near the ingot
center compared to the sides,

112



b- Given the Al-rich part of Al-Cu phase diagram, answer the following:
L ling the solubility of Cu in u-aluminem at 400°C
fi.  What is the tvpe of solid selubility in this alloy system?
fi Find the comiposition of the alloy that starts its solidification at 600°C ang the composition af
the alloy that ends jts solidification at the same lemperature. Draw the cooling curve of each,
fv. For an alloy contaiming 3%Cu calculate the relative amount of g and ¢ phases formed at room
iemperature.

v Describe with the aid of sketches the microstructures of the alloy given in “iv® after ejuitibrium
and non-equilibriym {rapid) cooling,

0Os: (25 marks)

i Calouiate the Proporiions wisi of the micro-constituents of cutectold steel and draw s
microstructure,

i, Suggest a suitable heat treatment process to improve the machinability of this type of steel.
il If this steel is quenched in water aftor heating to the austenite range, which phase do vou EXpECt o
obtain?

b Starting with the white cast iron, how couid ¥ou obtain the grey and the spherodized araphite cas

irons? Draw the microstructure of each.

- Compare thermoplastics, therm
Stress-sirain behavior,

Bear waday,

Fraf s L S madod ain
Do, Btk ! i gl

pieo



S N ) IV Z L) dawdis f5alalt Uaiks Axals,
2010 -1-26 & ¢k ( MPD1105) fundighh Ads

wlele 3 ol il Sl /A3 2 Sl ppancill p IR Aty aud
(B2 T5) -4 ALY o8

]
[

JN I

Stekal) Al adalB)) aad) diunia PO |

_ (G5 ) ) g Al A1 ME] £l ce Jueadtlly alss 9

236 B8 ) pad2 g ae83 sk cleall s 3 gas adal A p o Qi e S cusal -3
4 0.5 phllh (3ae g 27 dniil) g ABdyal 5 akidll Ao ol

P 38 s shoeall Jgh 5 e 95 Ll sk Ll L dbes e o g Latie dacd) 1 oo Ay gh 5 cuen) _g
S fual) Bl g 0 56 Y1 ) g

(ki et

A ) et g BGA le g et Al llell o8 G ]

A Ol uale 1) el (e ab B 026 (fany el 8 by it Jand A (! 2
838/ A 250 01l A8 s B/ s 0,06 4 S, 9316l bR sal

GG N gedt
slldaal gali saa {3 § A i) gal! ide ) gaa Feilad aa o]

400 x 50 x 127 DIN 69120 A 66 K 5 V 65

ﬂ%jﬁﬁ[](}dﬁjyﬁﬂﬂ@Jﬁ@lﬁwﬁ C.E...a.'u 2l g gl gedad Fedadl) OB g cun) 22
1230 4150 48 g me 400 2k 5 2450 foladll el dla i8] aida/adl 1502
ARl e 48 I janld) dlaw dhaal g gl 300 GlAS 4B Basadl

2 A )l

et ) gl Qo] A8l o ales
Sl fanall de glia Lgale (B 2 el Jal gl ce Sl PUL
) (! A B Juatil zoal <3
ALl o 5 Sl sl JlaB o AR 53 g
p4a30 Wrddn J gl Aa o Sa08 S cbbalecal (5 31 g S5 AR AN Ll e dua 5
mieal) aa 60 el il el 5kl SIS 2100 el )
L 3 & dend a0 8 8
Meeiialdl gl 8 gd-2
0.4 = () SV Jalos, 0.4 = (K ) A SAM ol 201 Jabae £ oy Lle
204 /R T0 = 2 1100 51 & e S8 o onall as gulba g

il lelall) a

gl s LN Lo 4 |



S 0,

Tanta -~ Department: Production Engineering and desion - 5 Faculty of
University Total Marks: 135 Marks Enginecring
Cuurse Tide: Assembly Deawing Course Code: Year: i ],
{ Date: Jane 2010 (First term) : Allowed time: 4 hrs Mo of Pages: (2)
i . il
- } B

Remarks: {answer the following four guestions... assume amy missing data. . answers shauld be supporied
by shelches. . et
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Marks)

|Q I: Make assembly drawing for the regulator in Fig.l. Regulator consists of 8 parts.

i! The requirements are: !
“ a- Draw s sectional Elevation from the final assembly (45 Marks) |
i b- [hraw 1 sectional Plan, the cutting line at the central of Spindle. (45 Marks) |
| Problem number (2 ( 10 Marks) !]
:Q2: Explain the types of keys and keyways - (15 Marks) i
Problem number (3) {10 Marks) ;!
"QE: Explain the types of guide ways 15 Marks) ||
EBroblem number (4) { 10 Marks) I!
Q4: Explain the types of Bearing uccording to loads and nature of construction. {15 Marks) |
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Please answer all the following questions:-

I-a) Write and sketeh the domain of the following functions:

yErxi-g

i) Z=In(x?+y2-3)

i) 7 =sin(x+ fxy}—

I-b) If : Z2y*x + cosh(Z) = e , then find Z,

-If:Z = tan~'(xy) and .,t:—-‘it +1, y =%, then
a) Fmd the value of 7 Zy 5 A4 at (xy)=(5,1) 7

b) Find the value of E at t=17
¢) Evaluate x2. 7, + 2xv. Zyy t =, Ly al [x:¥)={51)?
d) Expand the function Z in terms of (x-3) and {y-1} 7

3-a) Find the work done by the force
F=[ysec?(x)]i+(tan(x) + 2y — 3) j

to move an object along the curve C SR

from (0,0) to (7, 0) as shown in figure?

3-b) Evaluate the volume of the region bounded by
X=0,x=52=0y=0 22+y:=1"? 4

| =X

e

4-a) Find the critical points of the function Z = x3 + y® — 3xy, and determine their
types and the extreme values of the function?

4-b) Find the envelop te the family of curves x. sin{a) + y.cos(a) = 1, where « is an
arbitrary constant?

5- Solve the QD Es:
i) (x+-%)a!x+(1—--- )dy 0
) ¥y yi—x?

ii) {’1+ij Y= 6(1+20)5 + 16y = 8(1 + 2x)?
i) ¥+ Bxy-17=0

6- Find the general solution of the ODEs:

i) (:;:EB“3 +3xD+ L)y = (1~ x)~ —2
i) (D7 -Dy=x"+x%+x+9
(“Adal 2 a8l )




7-a) Find both of the general and the singular solutions of the equation:

X*P* 4+ 3xyP +2y2 =0 | P=y

7-b) The temperature inside 2 house is 70 “F. A thermometer is taken outside after
being inside the house for cnough time for it to read 70 °F. The

outside temperature
reading is found to be 25 °F. Find the reading of the

thermometer as a function of time?
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TANTA UNIVERSITY FINAL EXAM. IN PHYSICS
FACULTY OF ENGINEERING ( vibrations & wave motion)
PHY. & MATH, DEP. Time :3 Hrs
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Answer the following :
1-a-When a mass- spring system stretched to a displacement +A ona horizontal
friction Surface .and then released to move ,the amplitude of its oscillation
will decay with time which means loss of its mechanical energy . Comment !
(using all possible and necessary math. equations and graphics).
“What is the correspondence in the electromagnetic system , and show how we can
overcome these foss of energy in these two cases ?

bh- A 300 V D.C. power supply is used to charge a capacitor of 25 pF. After the
capacitor is fully charged , the power supply disconnected from the capacitor
which is directly connected across an inductor of 10 mH . The resistor in the circuit
is negligible .
Find : (i) the frequency of the produced oscillation .
(ii } the capacitor charge and the circuit current after 1.2 ms

2-a- In case of longitudinal vibrations , the power transmitted depends on the density of
the medium as well as on the maximum displacement .Discus

b-A piano wire with a mass 4 g and length of 0.8 m is stretched with a tension of 30 N.
A wave of frequency 60 Hz and amplitude 1.5 mm is traveling along the wire .
i)Calculate the average power carried by this wave .
ii)What happens to the average power if the amplitude of the wave is doubled ?

3.a-The harmonic wave function , which describe the displacement of the medinm
Particles, through which the energy propagate, is a solution of 2 linear wave equation .
- Deduce this equation .

b- A sound wave in air has a pressure amplitude equal to 4x10” N/m’, Calculate :
- The displacement amplitude of the wave at a frequency of 10 kHz .
- Its intensity ,where p( for air = 1.3 Kg/m3)and v(in air =343m/s).
- What is its intensity level { in decibel ) 2.Is it restricted OR not ?

4-a-Dopler effect is experienced whenever there is a relative motion between the source and

the observer. Deduce the frequency f heard by the observer when the source and the
observer are moving toward each other.

b-A police siren emits a sinusoidal wave with frequency f; =300 Hz . The speed of
sound in air is 343 m/s .If the siren is at rest while a listener moves towards the

siren with a velocity v, =30 m/s . What frequency does the listener hear ?
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Best wishes !
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