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1- (a} Thisis an unipolar stepper motor with 6 wires, could you make it 5 wires? Explain
with draw,

(b} Design a circuit (using block diagrams with explanation for each block as much as
possible) to rotate this stepper four steps to the right or the left using:
- 7415245
- ULNZ0032
- Parallel port
(c) If we have not the data sheet of stepper moior,
how can we note each wire? Explain your answer.

3

2- ina5-bit Binary Weighted D/A converter:;
the 27 resistance was 20 K(}, Ry = 10 K().
{a) Calculate the maximum analog output you can get from that system.
{b} Calculate the analog output if you have the following digital inputs:
i) 10011
i) 11011
iii) 10001
iv) 10100

3~ (a) List four types of A/D converters,
{9} in the figure shown :
i) Name the sysiem shown in the figure and complete the missing details on it.
1) Show with steps how we can get the output of that system if the input =+ 21

Volts,
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mm mm mm mm
0.039 | 73.990 14 0.038 | 74.010 1
0.016 | 74.006 15 0.019 | 74.001 2
0.021 | 73.997 16 | 0.036 | 74.008 3
0.026 | 74.001 17 0.022 | 74.003 4 |
0.018 | 74.007 18 0.026 | 74.003 5
0.021 | 73.998 19 0.024 | 73.996 6
0.020 | 74.009 20 0.012 | 74.000 7
0.033 | 74.000 21 0.030 | 73.997 8
0.019 | 74.002 22 0.014 | 74.004
0.025 | 74.002 23 0.017 | 73.998 10
0.022 | 74.005 24 0.008 | 73.994 11
0.035 | 73.998 25 0.011 | 74.001 12
0.029 | 73.998 13 |
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Subject: Measurement Technology
. c,}‘-’}' Time allowed: Three hours
'First Term Final Exam " 4 Academic Year 2009/2010
-,Z?-Examiners: Dr.Eng. Mohamed Salama ) /V \ Sunday 17" of January 2010
+Total Mark: 60 co No. of Pages

i Bem-Sulef University
§Faculty of Industrial Education

First term Final exam for the 4™ year Fine Mechanics

Answer the following 5 questions

{
Ql1-
A- Explain the principle of operation of a Permanent Magnet Moving Coil (PMMC) instrument using a sketch.
(2.5 Points)
B- Proof that for a PMMC the deflecting angle o is equal to
a=cl,
where c is a constant and I is the current. (2.5 Points)

C- A PMMC mstrument with 100 tumns coil has a magenetic flux density B of 0.2 T, cross sectional area A of
the coil is 4 cm and the current passing through the coil is 1 mA. Note that the spring constant K, of the
PMMC is 6x107 N m/rad. Calculate the deflecting Moment and the angle of deflection.

(2.5 Points)
D- A PMMC instrument with R;;=1.3 kQ and FSD=500 pA is used in a mullirange dc voltmeter. The series —
connected multiplier resistors are R1=38.7 kQ, Ry= 40 kQ and R;= 40 kQ. Calculate the three voltage ranges

and determine the voltmeter sensitivity.
(5 Points)

E- A batch of resistors that each have a nominal resistance of 330 Q are to be tested and classified as + 5 % and
+ 10 % components. Calculate the maximum and minimum absolute resistance for each case.

(2.5 Points)
Q2-
‘A- Mention 5 methods to measure an unknown resistance explaining two methods. (5 Points)
.B- Proof that for a Wheatstone bridge that R=PS/Q. (2.5 Points)
,C- Proof that for a Maxwell bridge that L=C3RR4. (2.5 Points)

Q3-
‘A Maxwell inductance bridge uses a standard capacitor of C3= 0.1 uF and operates at a supply frequency of 100
Hz. Balance is achieved when R;=1.26 kQ, R3=470 Q, and R4=500 Q.

EA- Draw the electric circuit representing the measuring bridge. (3 Points)
B- Calculate the resistance of the inductor, R;. (3 Points)
C- Calculate the value of the inductance L. (3 Points)
Q-

A- Explain the principle of operation of a dual oscilloscope using neat sketches. (3 Points)

B- Determine Vy,Vp, Vims, Vayg, T and f for the drawn signal on the screen of the Oscilloscope shown in fig. 1.
(8 Points)

1/3
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4™ Year Civil

Faculty of Industrial Science Beni- Suef University
Soil Mechanics Term Exam Allowed Time 3 Hours
January 2010

Answer the following questions:
ol:
a) Soil specimen has a water content of 10% and a wet unit weight of (33) 20 KN/m?® if the
specific gravity of solids (G;) is 2.70, Determine the dry unit weight (), void ratio (e),
and the degree of saturated (S). (Take % =10KN/m’). (4 Points)

a. Define the liquid limit, plastic limit and shrinkage limit and explain the Volume-moisture

content relationship. (3 Points)

b. Classify the following soils according to USCS. (3 Points)

% gravel | %sand | %silt+clay Liquid L. PI Cu Cc
Soil 1 14 35 51 60 23 | e | -
Soil 2 60 24 16 22 6 4.80 2.90

¢. The results of a sieve analysis of a 100 gm of soil were as follows: -

Size ym 475 1 236 1.18 0.60 0.30 0.21 0.15 0.075

Retainedy,, | 10.0 | 10.7 12.5 203 17.4 15.3 7.0 4.0

L. Plot the grain size distribution curve. (4 Points)

IL Classify the soil according to USCS. (2 Points)

03:

a) What are the advantages of compaction process? (2 Points)

b) The following results were obtained from standard compaction test on a sample soil

Water content % 7 9 13 17 19 22

Bulk density (t/m*) | 1.75 | 190 | 2.10 2.03 1.99 1.97

L. plot the compaction curve and determine max 75 & O.M.C (3 Points)

1L plot the zero air void curve on the same chart G, =2.70 (2 Points)
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Bani Sufe University. Finishing and Nonconventional Machining Processes

Industrial Education College 4" Year Prod. Tech. : Time: 3 hour
Production technology department Dr: Walid Shewakh

Final Exam CI/M‘:V \ ; J »\
I’ Question: ) L )2/
a) State the difference between conventional and nonconventional machining. - !
b) Describe and sketch (ultrasonic machining — abrasive jet machining). D
¢) Explain the principles of broaching and draw the terminology for a broach. C \
d) State the advantages & limitations of broaching processes. AT

e) Compare the differences between USM & RUM.
f) Describe and sketch: (Creep feed grinding — centerless grinding).
g) sketch the principle of combustible gas forming.

2™ Question:

a) Describe and sketch the laser cutting. 5

b) It is desired to compare the cycle times required to grind a particular workpiece using traditional
surface grinding and using creep feed grinding. The workpiece is 8.0 in. long, 1.25 in. wide and 3.0 in.
thick. To make a fair comparison, the grinding wheel in both cases is 10.0 in. diameter and 1.50 in. in
width and rotates at 1500 rev/min. It is desired to remove 1.0 in. of material from the surface. When
traditional grinding is used, the infeed is set at 0.001 in., and the wheel traverses twice (forward and
back) across the work surface during each pass before resetting the infeed. There is no crossfeed
since the wheel width is greater than the work width. Each pass is made at a work speed of 40 ft/min,
but the wheel svershoots the part on both sides. With acceleration and deceleration, the wheel is
engaged in the work for 50% of the time on each pass. When creep feed grinding is used, the depth is
increased by 1000 and ihe forward feed is decreased by 1000. How long will it take to complete the
grinding operation (a) with traditional grinding and (b) with creep feed grinding?

3" Question:

a) sketch the two methods of high-explosive forming.

b) An 8-in. diameter grinding wheel, 1.0 in wide, is used in a certain surface grinding job performed
on a Tlat piece of heat-treated 4340 steel. The wheel is rotating to achieve a surface speed of 5000
ft/min, with a depth of cut (infeed) = 0.002 in. per pass and a crossfeed = 0.15 in. The
reciprocating speed of the  work is 20 ft/min, and the operation is performed dry. (a) What is the
length of contact between the wheel and the work? (b) What is the volume rate of metal
removed? (c) If C = 300, estimate the number of chips formed per unit time, (d) what is the average
volume per chip? (c) If the tangential cutting force on the workpiece = 10 Ibs, what is the specific
energy calculated for this jobs?

4" Question;

a) Explain and sketch the principles of Electrochemical Machining

b) In an electrochemical machiring operation, the frontal working area of the electrode is 1.5 in”. The
applied current = 1000 A, and the voltage =14 V. The material being cut is pure aluminum, whose
specific removal rate is 1.26 * 10* in*/A-min.

1) If the ECM process is 80 % efficient, determine the rate of metal removal in in*/hr.

2) I the resistivity of the elecirolyte = 5.6 Q-in,, determine the working gap.

5™ Question:
a) Explain and sketch the principles of EDM

b)A 3.5diameter through holes is to be cut in a block of pure iron (valence=2) by electric discharge
machining. The block is 2 in thick. To speed the cutting process, the electrode tool will have a center
hole of 3 in, which will produce a center core that can be removed after the tool breaks through. The
outside diameter of the electrode is undersized to allow for overcut. The overcut is expected to be
0.005 in. on a side. Using a discharge current = 20 A, how long would it take to cut the hole?
(Tm=2802 F)(K=5.08).

GOOD LUCK
Dr. Eng/ Walid Shewakh



< .\ - —___ >
(481 5 3gaf) Aad W 480 g (o dala
——— i

Yode [ [ i () : 3ol slival) aledl 44l
P e ————

san gl olall Jabaddl) o Lelbe die Al AE 0% o Y Baee 5 Slea Y- Y
.\\_)_!Y\ H O—a g — 43\.:\.;4__1“ L@:\:LL\G .L)ﬁu C'_:\.\a.A“ _,‘\ EJQAY‘ A C:u:\ C\:u\
Saalinll 138 2480 (e Gl gpenel

Baxall Ladhua JuaSiud e p 5 JS g0 L g Adliadl clibuall g5l Al —Y
SV B 5 il o Lay Sdanll 8 Wl yaiaY

C_L.SJQ\JBQLuAZJL\‘\J\QA@MI Jjﬂ‘ﬁuﬁjw‘ckgdg‘)ﬂd‘)kﬁm é.“.'xk“\‘uu

J..L_-\‘I)“ _)\Ahg;'\a.’m(.\.u‘)‘ éﬁﬁjéﬂﬁg‘)‘.\\ﬂﬁw?u‘w‘ (N‘U‘ ?‘)L_u'd‘

OAJM‘#J&J"&!%J‘JY‘L}AQM‘ J_g.\l\_,t'h.a.d\ di‘é‘)w\chﬂﬁﬂ‘
?:\.CJJ:M!‘ LA_).\L;@A

Ay i) ) ale Blaall Jueel maan geasl Al < ghadll Al —1—£
Aoln il A e Alha ) ¢ e Gipe $Aluall Jleliin die 5l Allee
4Ll

d—tir gyl a 533 gaV¥l el saaie CuilS 5 W) Alpa ) e 2l G
Lha 5 loa) o 35085 560 Jee T 25a g0 At (Chaaly Osale) ), 000,
SSoall el ¥l s Veer Jalall 5 eh pal st Sles VAC
e gl 8 o 530w Y adaell ) JEVY el () ks Lans YOO
Dlgiad Jaxe s Vo o % ¢ sl Al aal e ((Gele aal) 000
O S B L axin Yov, e ee 3sall Gulal 3 eal s 20l 5 Cla )
GDUal Led ye g gpdall cloaliall dud 50 o8 4iia Yoo 2l gl Sleadl ~20
sl Y1 yee (s2e o saiaidl

zadl S ae

adall de dasafo



N a0 A el SV

Bani Sufe University. CAD/CAM
Industrial Education College 4™Year Fine Mech.Tech. : Time: 3 hour
Production technology department Dr: Walid Shewakh

Final Exam
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