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Answer the following questions:

Question No. 1 (Marks: 8)
A homogeneous, 4 m wide, 8 m long

rectangular gate is held in place by a

horizontal flexible cable hinged at point
A. Friction in the hinge is negligible.

Determine the tension in the cable.

Question No. 2 (Marks: 7)

Find t.he moment of inertia around (y) and v b socm __}‘m i
(x) axis.
Question No. 3 (Marks: 10) l(”_:’f A
A
Figure shows a homogeneous I i ;’2—@2,“:‘" )
wheel. If the density per unit 2 ’

volume of wheel-materials are 730 650
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Question No. 4 (Marks: 8) v ' v
| N 1
A A
The double gear shown rolls on the inner gear
. diameter 200 mm
stationary lower rack, the velocity D
and acceleration of its center A are outer gear
) . diameter 300 mm
12 m/s and 3 m/s° respectively
directed to right. Determine: rrr ’ 777

a) The angular velocity and angular
acceleration of the gear.

b) The velocity of the upper rack R
and of point D of the gear.

Question No, 5 (Marks: 7)

A cord is wrapped around a homogeneous disk of
radius r = 0.5 m and the mass m = 15 kg. If the cord is
pulled upward with a force of magnitude 180 N.

Determine:

a) The acceleration at the center of the disk and

its direction.
b) The angular acceleration of the disk.

c) The acceleration of the cord.
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Remarks: (answer the Jollowing questions... assume any missing data ... arrange your answer booklet ...

Use graphs and examples whenever you have a chance during your answer). Use only black or blue pens or

Question 1
(a) State whether the Jollowing statements are True {T} or False {F}.
1. The density of electrons, , 7; is dependent on the temperature and energy gap

2. The lifetime of an electron-hole pair is the amount of time that passes between the
formation of an electron-hole pair and its recombination.

3. Drift: refers to charge movement caused by electric fields, while Diffusion refers to
- charge flow caused by concentration (density) gradients.

4. Diffusion is the process through which particles migrate from a high-concentration area
to a low-concentration one

5. Peak Inverse Voltage (PIV) is the maximum reverse bias that will be applied to a diode
in a given circuit.

6. Semiconductor diodes are commonly used to convert alternating current (a.c.) to direct
(a) in which case they are referred to as rectifiers.

7. The resistance of a semiconductor decreases with increase of temperature

8. The input impedance of a CB configuration is low ,while its output impedance is very
high -

9. The input impedance of a CC configuration is high, while its output impedance is low

10. The voltage gain of a CC conﬁguration is low, while its current gain is high

(b)_ With reference to Reverse Bias Voltage-Dependent Capacitor, Explain, with the aid of
sketches transition and diffusion capacitance versus applied bia$ for a silicon diode.

(¢) Consider a-silicon pn junction at T =300 K, with doping concentration of
NA=101%¢cm 3 and Np = 10 P em 3 Assuming that nj= 1.5 x 10 10 ¢m3
and the capacitance at zero bias = 0.5 pF . Calculate the junction capacitance at
VR =1V and VR =5 V. (Assume V1 =0.0258 V).

Q2 (a) Explain, with the aid of sketches a Full-Wave Bridge Rectifiers. State briefly the
basic principle of operation of each element, and what you understand by the term PIV.

(b) Calculate the bridge rectifier's peak output voltage in Figure 1. What PIV rating is
nécessary for the diodes, assuming the practical model? For the normal 120 V across the
primary , the transformer is specified to have a 12 Vrms secondary voltage.




Q3 (a) For the circuit shown in Fig.2, Calculate :
(i)The voltage between the collector and the ground
(ii) The voltage between the base and the ground
(iii) The voltage between the emitter and ground .

" o
ks 3
ki)

I Fig.1

(i) CMRR
(iii) Input Offset Voltage

Calculate the circuit frequency of oscillation.
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(b ). With reference to Op-Amp Parameters, State briefly what you understand by the terms:
(ii) The open-loop voltage gain,
(iv) Op-amp input impedance

Q4 (a) An op-amp multivibrator circuit is constructed using the following components.
R1 = 35kQ, R2 = 30kQ, R = 50kQ and C = 0.01uF, as shown in Fig.3,

(b) Explain, with the aid of sketches, the basic internal arrangement of phase shift oscillator
and Colpitts oscillator. Show how to determine the frequency of oscillation of each.
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Fig.3 :

Good Luck
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Tanta Mechatronics Engmet'}rmg Program Faculty of
University kgt Engineering
Final Exam
Course Title: Laboratory (4™ Level) Course Code: MEP 357 No. of Pages: 2 pages
Date: 26™ Jun., 2023 Allowed Time: 2 hrs. (One Two-sided sheet)
ANSWER ALL THE FOLLOWING QUESTIONS
This exam consists of 2 parts: Answer the questions of the 1st. part in the provided
answering notebook from the right side and those of the 2nd. part from the opposite side.
Support your answer with illustrations whenever possible.
PART 1: MECHANICAL AND ELECTROMECHANICAL LABS

Question (1) (8 Marks)

A) List four reasons for considering pneumatic systems instead of hydraulic systems. [2]

B) Explain with sketch, a pneumatic circuit for speed control of bidirectional motor. [4]
C) Draw the ISO symbols of the following components: [2]

i. Adjustable pressure relief valve iii.  3/2 way solenoid normally opened DCV with
il. Fixed displacement unidirectional spring return
pneumatic motor iv.  Normally-closed pneumatic time delay valve
Question (2) (9 Marks)
A) Describe briefly the cylinder end-cushioning. State

its purpose and operation. [2] 1

B) What devices make up an FRL unit? [llustrate the construction
and operation of the “R” abbreviated of these devices. [2]

C) The boring tool of an earth drill (Fig. Q.2B) is driven by a
hydraulic motor. The earth drill is lowered slowly by a
hydraulic cylinder at a speed appropriate to the material to be
drilled. The return stroke of the drill is to be executed as quickly
as possible. This is produced by the additional installation ofen
accumulator. Construct the hydraulic circuit of the boring
tool, list its components, and describe its operation. [5]

Question (3) (9 Marks)
A) What is the difference between an ON-delay and an OFF-delay timer? [2]

B) A double-acting cylinder (1A) is used to press
together glued components, Fig. 3B. Upon operation
of a push button, the clamping cylinder slowly
advances. Once the fully extended position is
reached, the cylinder is to remain for a time of
6 seconds and then immediately retract to the
initial position. A new start cycle is only possible
after the cylinder has fully retracted and after a
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Fuel cell: 24V, 150 Ah.

Diesel generator: 500 kVA, 380 V, knowing that motors operating voltage is 6.6

kV.

Assuming no loss in power electronics devices and average sun hours is 8 hrs.

Question No. 4 : (10) Marks

1- Fig. 1 illustrates stand-alone wind and solar energy system.

a.
b.

Explain the operation of the battery charger included in the system.

If the SOC of the included battery exceeds the preliminary value (suggest
practical value), determine which system is responsible for the voltage
control of the DC bus system.

. If the SOC of the included battery is lower than the preliminary value

(suggest practical value), determine which system is responsible for the
voltage control of the DC bus system.

. Discuss the function of the integrated IGBT PWM inverter, propose

appropriate control system for unbalanced load compensation

PV System Buck Converter

[T]]]] rr—1

;] Electrolyzer

. Maximum » s ~ _L IGBT
p—] Diode Power . PWM
Rectifier

Point —| Inverter
Tracker

Solid . '
Oxide L ss i 3’ i
Fuel Cell ; i i

-

ey ; 3
Py ZIL T
-

Bidirectional DC-DC converter

v
Fig. 1. PMSG and solar based stand-alone wind turbine with energy storage, fuel cell and dump load.

End of questions

Best wishes
Prof. Mohamed Elnemr & Dr. Ahmed Elrefaie
(Coordinators of the Course)

Use only black or blue pens or pencil in your answer
Do not make any mark in your booklet
Answer only the required questions (Extra answers will not be considered)
page No. (2/2)




[~ of Department: Mechatronics Engineering Statistics
Tanta University ‘ Course Code: BAS225 Totgal MarkgS' 40 Marks
Faculty of Engineering Date 13/6 /2023 Time Allowe.d' 2 hrs

Answer the following:

Question Number (]): (20 Points)

(1) The following table shows how 7 students were ranked according to their

achievements in both laboratory (X) and lecture portions (Y) of an electrical course.
X [ 20 |30 |34 [50] 507 60 |
¥ 7 6 5 + 3 2 1

(a) Find the rank correlation coefficient between the two variables.
(b)Find the regression line .of Y on X and obtain the value of Y when X = 15.
(2) The scores of two batsmen in cricket in 10 innings are as follows:
A (30, 39, 0, 120, 15, 21, 65, 70, 3, 37)
B (50, 36, 19, 56, 60, 61, 0, 39, 40, 19).
Find out (i) which batsman is better? ,
(i) which batsman is more consistent?

(3) The waiting time of customers at a fast-food outlet is normally distributed. A random
sample of 11 customers showed a mean of 2.20 minutes and standard deviation of 0.35
minutes. Find a 95% confidence interval for the mean waiting time at this outlet.

o

(4) ARE fire department aims to respond to fire calls in 4 minutes or less, on average. A
sample of 18 recent fire calls showed a mean response time of 4 minutes 30 seconds with
a szandard dev1at10n of 1 minute. Assume that response times are normally distriButed. ;
Would this information provide sufficient evidence to show that the goal is being met at

5% significance level?

Question Number (2) ' (20 Points)

a) Three road conéfruction firms, X, Y and Z, bid for a certain contract. From past
experience, it is estimated that the probability that X will be awarded the contract is 0.40,
while for Y and Z the probabilities are 0.35 and 0.25. If X does receive the contract, the
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probability that the work will be satistactorily completed on time is 0.75. For Y and Z

these probabilities are 0.80 and 0.70. '

I. What is the probability that the work will be completed satisfactorily?

IL It turns out that the work was done satisfactorily. What is the probability that Y was
awarded the ceontract?

k
=3 LE5x< 3 s :
b) determine the value of k if f(x) =< * is p.d.f for a random variable
0 ; otherwise
X, then determine
L. P(2 <X <Z%) . the probability that X is exactly equal to 2.

II. The mean and standard deviation.

¢) If number of components X collected at a firm has Poisson distribution P(x; A). Find
I. Thevalueof 1if P(1; 1) = P(2; ).
II. The probabikity of no components collected.
III. The probability of finding more than three components.

d) A city installs 2000 electric lamps for street lighting. These lamps have a mean burning
life of 1000 hours with a standard deviation of 200 hours. The normal distribution is a
close approximation to this case.

I. What is the probability that a lamp will fail in the first 700 burning hours?
II. How many lamps are expected to fail between 900 and 1300 burning hours?

D, TR Woisa_ Good Dr. Eng. Fman Elghamry
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Mechatronics Systems
Course Code: MEP251 '
3" Level Mechatronics Engineering Program

Tanta University Final Exam: 40Marks Faculty of Engineering
Time Allowed: 3 hours (June 24 ,2023) Mechatronics Program
Please answer the following questions:
Question (1): (7 Marks)

Complete the following statements using the words given in Table-1:

1. The sensor is the smallest change in the input value that will produce an observable
change in the output, :

2. describes changes that occur in output when there is zero input.

The of a transducer is the maximum value of the input minus the minimum value.

4. Transducer describes its ability to give the same output for repeated applications of the
same input value.

5. The is the time which the transducer gives an output corresponding to some 63.2% of the
value of its steady-state output,

6. The is the time taken for the output to rise to some specified percentage of the steady-

-state value (10% to 90%)).
7. The of a transducer defines the limits between which the input can vary,

(8]

Table-1
LTime-constant Rise-time Zero-drift Repeatability Range Span ’ Resolution !
Question (2): (10 Marks)

a. Discuss, with the help of schematic drawing, the working principle of capacitive-based displacement
sensors. Deduce the relation between the ratio of the capacitance change and the displacement. Illustrate
how to overcome the sensor non-linearity.

b. What is the difference between inductive and capacitive proximity switches in terms of (with help of
drawing): the détected objects, the working principle and the output signal? .

-

¢. A potentiometer is used to detect the linear movement of a table. Given supply volt is 10V, total
displacement range is 500mm, the potentiometer resistance is 10kQ and the load resistance is 2kQ,
1. Ifload voltage is 3volts, calculate the displacement of the table?
ii. Ifthe displacement of the table is 120mm, what will be the load voltage?
iii. Determine the resolution of the potentiometer (in mV/mm)?

Question (3): (10 Marks)

a. What is the purpose of an encoder? What are its types? Discuss, with the help of schematic drawing, the
working principle of the incremental type.

b. Assume a 10-bit gray optical absolute encoder is outputting the number 0011100101, What is the
indicated angle and the encoder resolution?

¢. Figure I shows a specified type of a pressure sensor. Specify its type, the working principle and mention
an‘application of it.

172
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Soft film PYDF
Figﬁre 1 A pressure sensor type Fig. 2 Differential operational amplifier circuit
Question (4): (6 Marks)

a. For the non-inverting differential operational amplifier circuit shown in Fig. 2, determine the relation
between the input and output voltages.

b. Determine the output voltage for the summing amplifier shown in Fig.3

Qu'estion (5): v (7 Marks)

a. Discuss the working principle of the ADC type given in Fig. 4.

b. For the 4-bits successive approximation ADC with reference voltage 16 volt, find the binary code output
for an analog input voltage 11.2V.

R

+ B VWA

10V 1 kQ2
13 e 0 +20 V

+ 2

8V
10kQ )
v R a0

+

v Vout
| 10 kQ l "
- i ? —— * "
iy . s-20v L !
Fig. 3 Summing amplifier
Cleck Controls the admission of pulses to
Comparator the storage register
Analogue /
input Gate | 0 0 0 +—th storage
register
DAC
6 & & 6
Digital output
Fig. 4 ADC converter
Best of Luck Dr. Omar Mehrez
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Production Engineering and Mechanical Design
5 . Department
oy Total marks: 40 Marks

Faculty of
Engineering

Tanta

Course Title: Introductions to Microelectromechanical Systems Date: 22 v/ 6 /2023
Course Code: MPD402 Final exam Allowed time: 3 Hours
Year: Different Levels of Mechatronics Engingering No. of pages: 2 pages

Solve the follbwing questions
i Q1- (25 Marks)
A- Choose the correct answer

1) The common sensing material of optical sensors is
a) Si b) GaAs c) SizNs
2) The micro-sensing element in biosensors is a
a) chemical reactant b) bio-segment c) physical substrate  d) none of the previous
3) The piezoresistors of pressure sensors are made from
a) doped Silicon b) GaAs ¢) Silicon nitride d)a &c
is a common shape memory alloy. b
b) GaP c) GePt d)a&b
5) Thermal sensors work on the principle of the forces generated by heating the
junction made by dissimilar materials.
a) electromagnetic b) electromotive ¢) electrostatic d) piezoelectric
6) Plasma is a gas containing high energy
a) electrons b) ions c) photons d) protons
7) The driving forces for linear stepping micro-motors is primarily the parallel forces between |
pairs of misaligned electrically charged plates. '
a) electromagnetic b) electromotive ¢) electrostatic d) piezoelectric
8) Silicon has melting point
a) the same as b) less than ¢) higher than
is the least expensive material to offer good thermal and electrical insulation.
b) SiO2 ¢) SizNg d) None of the previous
is used as sacrificial material in surface micro-machining.
b) SiO2 c) SizN4 d) All of the previous
is used for plating in LIGA process »
b) Cu c)B da&b
-is used as dopant to create p-typé.
a) Phosphorus b) Arsenic c¢) Boron d) None of the previous
13) The thermal expansion coefficient of Silicon is that of Steel.
a) smaller than b) higher than
14) Materials for chemical vapor deposition include
b) Ag c)Pt d) all of the previous '
deposition process is used to deposit polysilicon films on silicon substrate surfaces.
a) Chemical vapor b) Epitaxy c) Physical vapor d) None of the previous

B- Which ones of the following sentences are true and which ones are false.

1) Signal transduction in chemical sensors is the changing of the physical properties of the sensing
materials after specific type of chemical reactions. :

Page 10of 2




2) Microactuators work on radically different principles than the conventional electromagnetic means.

3) In the metal oxide gas sensors, sensing materials is a certain semiconducting materials that change
their chemical properties when exposed to certain chemicals.

4) Rubidium (Rb) is used as a sensing materials for optical sensors.

5) Chemimechanical sensors work on certain materials that change shapes when they are exposed to

chemicals. ;

6) In chemical sensors, s1gna1 transduction is the changmg of the chemican properties of the sensing
materials after specific type of chemical reactions.

7) Optical sensors work on the principle of energy conversion between the electrons in the incident light &
beams and the electrons in the sensing material.

8) Electrolysis is the process that produces chemical changes in a chemical compound by positively ¢
charged constituents moving in opposite direction toward the electrodes.

9) Micro pressure sensors work on the principle of mechanical bending of thin silicon diaphragm by the
contact air or gas pressure.

10) Production of Sodium (Na) from chemical compound NaCl is an example of electro-hydrodynamics.

11) A series of thermocouples connected in series forms a thermopile.

12) Silicon has higher melting point than Aluminum. :

13) When two materials with distinct coefficient of thermal expansion bond together and is subjected to a |
temperature change, the compound material will change its resistance. _

14) Shape memory alloys are the materials that have a2 memory of their original geometry at a typically
elevated temperature of production. "

15) Polysilicon is even stronger than single silicon crystals.

16) Micromotors consist of two sets of electrodes in the form of plates separated by dielectric material.

17) An ion is a neutrally charged atom or molecule.

18) GaAs is a good thermal insulator and is easy to process.

19) The inter-molecular forces can be “attractions” or “repulsions” based on the distances between the
molecules.

20) Silicon is much lighter than Aluminum.

21) Doping for common semiconductor involves adding atoms with the same number of electrons.

22) Silicon is almost an ideal structure material as it has Young’s modulus higher than steel.

23) SiC is the least expensive material to offer good thermal and electrical insulation.

24) Poly silicon is an aggregation of pure silicon crystals with the same orientations deposited on Ihe top g

of s111c0n substrates. ; 3
25) Plasma etching can produce deeper trenches without tapered angles.

v

Q2- (15 Marks) |
a) Illustrate the surface micromachining process for creation of a polysilicon cantilever beam on Silicon

substrate with drawing. (3 Marks)

b) Discuss with drawing the two reactors of chemical vapor deposition process. (3 Marks)

¢) Discuss with drawing the LIGA process and the fabrication of a square tube using it. (3 Marks)

d) Discuss with drawing the plasma etching process. (3 Marks)

e) Discuss the common geometry of MEMS components. (3 Marks)

End of exam
‘With best wishes

Dr. Abdelhameed Zayed
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Tanta Mechatronics Engineering Program Faculty of
University Total Marks: 50 Marks Engineering
Course Title: Technical Writing Course Code : ENGX61 Level One, 2" Term
Date: June 32023 (Second Term) Allowed Time : 2 hrs Pages: (1)

~ Remarks: (Answer all the following questions, use schematic drawing as much as you can)

Problem number (1) (20 Marks)

A) Describe with schematic representation the four major categories or spectrum of the technical writing.
5 Marks

B) Compare between Creative and Academic writing. 5 Marks

C) Plagiarism is presenting work or ideas from another source as your own, with or without consent of the

original author, by incorporating it into your work without full acknowledgement. How to avoid

Plagiarism in your technical report? 5 Marks

To achieve effective document design, you need to provide your readers with the categories of

“Organization”, “Order”, “Access”, and “Variety”. Descript how to perform each category.
5 Marks

Problem number (2) (10 Marks)

A) “IMRaD” format refers to a technical paper that is structured by four main sections: Introduction,
Methods, Results, and Discussion. This format is often used for lab reports as well as for reporting any
planned, systematic research in the social sciences, natural sciences, or engineering and computer

sciences. Descript how to perform each “IMRaD” content 4 Marks

Why is it important to have a good CV? What are the differences between a resume and Vitae?

3 Marks -

AnsweF with describe a simple example. How to make a great presentation? 3 Marks

Problem number (3) ' (10 Marks)
Choose the most accurate and correct answer from the given options:

1. We Use the Technical writing for:

A) CVs, Resumes B) Letters, Catalogs C) Reports, Proposals

'2. Fiction writing and poetry writing concerning with:

A) Academic writing B) Letters writing C) Reports writing D) Creative writing




Tanta

University

Mechatronics Engineering Program

Total Marks: 50 Marks

. Faculty of

&

Engineering

-

3. Effective Technical Writing should be:

A) Clarity B) comprehensiveness

C) Correctness & Conciseness

. To avoid the plagiarism we should use:

A) online tools B) provide links and referred

C) write in your own words

. The Guide to paraphrasing including:

C) Cite and combine

A) Change

B) check

6. Use a conclusion slide for the effective presentation to:

A) Summarize the main

B) check the presented

C) Suggest future avenues
of research

D) A, and C

points of your presentation | data

(10 Marks)

Problem number (4)
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Production Engineering and Mechanical Design

Tania
" 'University Bepariment Eiﬁté?:g
Total marks: 40 Marks
Course Title: Theory of Machines Date: 29 / 05 /2023
Course Code: PDE121 Final exam answer model Allowed time: 2 Hours
Year: 1 Level Mechatronics Engineering No. of pages: 4 pages

Solve the following questions

Q1- (10 Marks)

The crank AB of the push-link mechanism shown in Fig. 2 is driven at a constant angular velocity of 60
rad/s (CW). Draw the space diagram, velocity diagram and acceleration diagram. Also, find the velocity and
acceleration of point F and the angular velocity and acceleration of links BC and CD. Knowing that,
FEL1CB, AB=15cm, BC=29.5 cm, CD =30.1 cm, AD =7.5 cm, BE = 14.75 cm and EF = 7.5 cm.

! ¥t acg ¥
) ald acp
‘ Velocity diagram Acceleration diagram

Q2- (10 Marks)

Determine the torque T2 on link required to be applied for the static equilibrium of the mechanism shown in
Fig. 2. The force P acting on the slider is 5000 N and the dimensions of the mechanism are as follows:

OA =240 mm, AB = 1000 mm, BC = 620 mm, CD = 400 mm and DE= 600 mm.
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F34=F3=F;3= N

Q3- (10 Marks)

Draw the profile of a cam operating a reciprocating roller follower and with the following data:

Minimum radius of cam = 25 mm, lift = 30 mm and roller diameter = 15 mm

The cam lifts the follower for 120° with SHM followed by a dwell period of 30°. Then the follower lowers
down during 150° of the cam rotation with uniform acceleration and retardation followed by a dwell period.
If the cam rotates at a uniform speed of 150 rpm, calculate the maximum velocity and acceleration of the
follower during the descent period.

\)
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Q4- (10 Marks)

Find the speed and direction of the shaft S, of the epicyclic gear train shown in F ig. 2. if the shaft S, rotates
at 100 rpm clockwise and the arm rotates at 300 rpm in the clockwise direction. Th

different gears are: T, = 15, Tg=Tc=30,Tp =24, T, = 22,and Tr = 70.

DT,
T

e number of teeth of

ETe

BT, L | -
_r _F ["
! S
Arm
L L]
cT T
S, SR,
AT,
Fig.i2.
Step Condition of mofi Revolutions of elements
No. L Arm Gear A Gear B, C Gear D, E GearF -
|- | Amis fixed and gear 0 it T Ty Tc L T Ty
rotates +1 revolution Ty T Tp I - T T
Arm is fixed and gear Ty Ty Tc Ty T Tg
2 : 0 +x —X = X—X— X=X —X—
rotates +x revolution Ty Ty T, Tp X 0p Ty
Add +y revolutions to i
3 all elements ty i Ty 4 AL
} Ty Ty T Yo B Mg |9
4 Total motion + x+ —-X= FX—Xe—e | YN X
d y i Tg 2 T Tp Tg Tp T t
& x4y =100
y =300 rpm Ccw
x =100-300 =-200
N LIV SR S TN L
= - X — — X — = X — P —-
A 30" 24770

Ng = 3393 rpm

End of exam

Page 4 of 4

With best wishes
Dr. Abdelhameed Zayed



Z 40 T 93ed

"poriad Ju00sap Y1 FULINP ISMO[[O]

31 JO UOTIEIS[R00. PUR AJI00[9A WNUWIIXEU 3Y) SJe[No[ed ‘wda ST JO peads wuojiun B je $2Jej0l Wed Y J]
-pouiad [[9Mp & AQ PAMO][0] UOHEPIE}SI PUE UONLIS[I008 ULIOJIUN YIIM UOTEIOL WEd 343 JO ,0ST Sump umop
SIOMO] JOMO[[0] 34} UYL “,0€ JO porad [[aMp & Aq pamof|0] INHS UHM 40T 10J I9MO[[0] St} SPI UIed Sy
‘W §T = JSISWeIp JO[[0] PUB WL (E = YI ‘Wt GZ = WID JO SnIpel WNUIUIA

‘e1ep SUIMO[[OF 3U} YIIM PUE J9MO][0] Ja][0I Surjesordioar e Surerado weod e Jo o[yoid sy mei(

(11N 01) €O

AT 1814

N 000s =d o
9 v B /
¥ & % S % & {)g

s )

g
wul 009 = g PUB Ww 00% = @) ‘W 0Z9 = J§ wWw 0001 = gV WU 0¥z = VO

:SMO[[O] S& 2I¢ WISIUBYISWI 3y} JO SUOISUSWIIP 3y} pue N 000S 3! I9PYS 94} U0 Bunoe g 9010y Y], "7 "Sif Ul
UMOUS WSIUeydaW 3y} Jo wnuqiymba o1jess 9y} IoJ 7 U] uo pardde aq 03 pexnbai % anbioy oy suTwIISq
(syaemA 01) -Z0

WO SL = 44

pue woSLHT = J ‘WO SL = AV W T0E = I ‘W §67 = )9 ‘WIST = gV ‘gI T 4 e
Suimouy "@) pue Jg Sul] JO UONRIS[30JE puE A110079A Ie[nSue oy} pue 4 juiod JO UONEIS[3008 pue K10012A
oy} purj ‘os[y ‘WRIEIp UONRIS[3I0E pue weiSerp A1oopa ‘werderp ooeds oy meiq “(MD) s/pDL Q9
JO K3100[9A Ie[nSue jUESUOO B J8 USALD SI | ‘814 Wl umoys wisiueyoow Yui[-ysnd oy} jo gV uerd YL
(s11e AL 01) -TO

Suon)Sonb SUIMO[[0] oY) JAJ0S

sa%ed 7 :soded jo ‘oN % SuLoaUISU SOTUOLRBYIIA [9AT 5] HEIX
SINOF] T 9L} PRMO[IV Wexo feury 1Z19dd :9po) 9sine
€20T/ S0 / 6T ¥ed ' SOUIYOBIA JO A103Y ], :3[LL, 3SIN0D)
Surieourduy s SHIEN g:u:i}é":i‘:w L ' INTEREING {3 ]
Jo Aynoeg ¥ . a BuR],

* uSisa(] [BIIUBYISJA] PUB SULISIUISUF UONINPOEJ



Q4- (10 Marks) i
Find the speed and direction of the shaft S, of the epicyclic gear train shown in Fig. 3 if the shafi S; rotates

at 100 rpm clockwise and the arm rotates at 300 rpm in the clockwise direction. The number of teeth of
different gears are: Ty = 15, Tz = T = 30, Tp, = 24, Tz = 22, and Tr = 70.

DTy g,
BT, 4 | =+~
S,
Arm
= 1. -
S, ¢ FTe
4
AT,
Fig. 3.

End of exam

With best wishes
Dv. Abdelhameed Zaved
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Useful information: ' .

Deflection due to normal force: & = % and due to thermal forces: Othermar = oo L AT
For a circular cross section: J= 5"3 D* and I= % D*

o e 7 . M.
Shear stress due to twisting moment: 7 = % and Normal stress due to bending moment: ¢ = Ty

2
o . o 4
Direct shear on circular section: T= 3—3 [1 — (%) ]

Strain transformation: g0 = &x cos?(8) + &y sin%(6) + yxy sin 6 cos O

. ' ; 1
Elastic stress-strain relations: &y T8 =V @, F @

34 Y z x

Z z y
g, +¢€ g, - 7
Principal strains : g =—H 2+ || 2| 412
2 2 2 4
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Mechatronics Engineering Program

Tanta University Faculty of Engineering

Course Title: Technical Writing Course Code: HUM 162 | Final Exam

Date: 31 May 2023 Allowed Time: 2 hrs No of Pages: (3)

Remarks: ( Answer all the following questions, using a clear good handwriting)

Question (1) (7 Degrees):
Please respond to the email from one of your company’s project managers Adel Hussein A-
hussein@SEDRA.com. Write your answer in approximately 150 words.

Dear Eng. Mohamed Alaa _
I am happy to let you know that the project SEDRA that was assigned to me on April 25" is now
nearing completion. Due to the hard work of our team, the project is expected to be completed on
time. Based on the pace of our work, I expect to have the entire project completed by August 15%,
| The remammg elements of this projéct to be completed are as follows
™ 1. Final Machmery Design
2. Software codes
3. Final shop drawings
Thank you for your continued support and guidance and please do not hesitate to get in touch with
any questions. '
Regards,
Adel Hussein
SEDRA Project Manager

Question (2) (6 Degrees):

Read the following abstract of a longer report about the ChatGPT then answer the questlons
after reading:

ChatGPT is the latest technology in the Generative Pre-Trained Transformer (GPT) family. It is a
conversational chatbot that has been developed by Elon Musk-founder of independent research body
OpenAl. ChatGPT is trained to follow an instruction in a prompt and provide a detailed response.
Users can simply feed in their query and the chatbot will reply to them. The difference from other
Artificial Intelligence (AI) chatbots, that ChatGPT can answer follow-up questions, admit its
mistakes, challenge incorrect premises, and reject inappropriate requests.

This model has been trained using Reinforcement Learning from Human Feedback (RLHF) to make
it more fine-tuned and conversational. To put in simple words, it is the latest tool in auto text-
generating Als. But, it is not free from errors or limitations. It sometimes writes plausible-sounding
but incorrect or nonsensical answers. Also, the model often excessively verbose and overuses certain
phrases. Also, the chatbot is sensitive to how the input is phrased. For example, it may have an

answer to a query phrased in one style, but the model may not know the answer if given a slightly
different phrase.

The trendy question now is, can ChatGPT replace humans? The question was ashed for ChatGPT and
the answer came directly as follows "Al chatbots, including ChatGPT, have the potential to automate
certain tasks that were previously performed by humans, which could potentially result in job

»

displacement in some industries. Routine and repetitive tasks, such as customer service, data entry,
and basic information retrieval, are more susceptible to automation through chatbots," ChatGPT
further added. However, the chatbot also explained that it can create job opportunities as well. "The
development implementation, and maintenance of Al chatbots require specialized skills such as Al
programming, natural language processing, and data analy51s which can create new job opportunities
in these fields," it noted. ChatGPT also highlighted that it is difficult for AI to replace human jobs
entirely, since it is tough for AI to replicate human skills like empathy, critical thinking, and
problem-solving.

Please mark the following sentences with true or false based on the attached abstract:

1. ChaGPT is an artificial intelligence chatbot that can answer questions in a ( )
conversational context
2. Chatbots are trained using software only independent of human feedbackr (")
3. All question answers generated from ChatGPT are absolutely correct Lk i
4. :Al chatbots will replace all hlIman jobs according to ChatGPT. T o)
5. ChatGPT is verbal and rich in language that it uses diversity of phrases without €
repetition.
6. The shape and linguistic formation of the question to ChatGPT will never ¢ )
change the answer.
Question (3) (7 Degrees):
| a) Write short notes about the following (4 Degrees):
1. Parts of a scientific paper
2. Parts and types of an Abstract.
b) Please mention what does the following Abbreviations refer to (3 Degrees):
1) Kof 2) AOD 3) CDR - 4) TQ 5) PR 6) VO
Question Number (4) (10 Degrees)
a) Please mark the following sentences with true or false: (6 Degrees)

1) In periodic reports we present completed tasks rather than expected completions.
2) The mechanism for contraction of a progress report is review, describe, and evaluate.

3) Recommendation reports look at several approaches for solving a problem and recommend the most
feasible approach.

4) Plagiarism is the right to reproduce or perform the copyrighted work
5) Resume includes all of your skills, experiences and education.

6) Unsolicited proposals no one asked for. often come from within an organization.
7) Functional CV is suitable for people who wish to change their career.
8) Religious preference mustn’t be included in the resume.

9) Simple diagrams aren’t recommended to be used in presentations as it is hard to deliver messages.




10)Hybrid resume includes ones relevant skills and work experiences as well.
11) In proposals we present complefed tasks rather than expected completions in a certain

project.
12) Informal proposals take the form of a long letter or short document.

[
¢) Explain with short words the requirements of designing an effective power point

presentation. (4 Degrees)
Question Number (5) ; (10 Degrees)

a) Plagiarism actually cost more in time and money than it was worth.
Please comment on the phrase and describe causes of plagiarism as well as how to avoid

plagiarism. (3 Degrées)

- b)‘\”Vritg‘s)mrt notes about each of the following expressions:

(Copyright Infringement — Hybrid CV - Troubleshooting report — Gannt Chart)
(4 Degrees) ’

c) Draw a simple flow chart for proposal writing process and explain briefly role of
proposals in your career development. (3 Degrees)

End of questions ... ............... With best of fuck,

Assoc. Prof. Dr. Hagar AIm-EIDin , Assoc. Prof. Dr. Ragaa Abd El-Hakim

»
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Final Exam |
Answer all the following questions. _ . _ (40 marks)
Question No. 1: | ‘ (12 marks)
a) o

1- PD control is not suitable for fluid systems because of the noise due to the splashing

=

-8
“due o the noise in the fluid system. : - y -

2- The following system has a problem of integral wind-up. Find the reason and discuss
using the sketch, how to overcome that.

Kp gain __’,f—‘
Ho— I3 o 0 B (P
| B ) | — st + 105 + 20 !

]

Kd gain

Figure 1

b) The following observations on the moving object x(r) = x, + vyl + Sat”, for which xg,
vo, and a are unknown as shown in the table. use the least square method to find the

unknowns.
t(s) 0 0.2 0.4 0.6 0.8 1.0
x(m) 3 59 100 151 218 260
Question No. 2: (8 marks)

a) The following DC motor is used for the CNC machine. Using start and stop switches
the system can be operated. Additionally, it is equipped with two proximity switches
at the start and the end of the stroke. Draw the wiring diagram to control the system.

and turbulence of the liquid entering the tank. Dlscuss the effect of*this controller —

Proximitiy switch Proximitiy switch

s i
i

moior
e © |

Start and stop switches Figure 2

b) Show the logic gate, truth table, and ladder diagram (for PLC) for an alarm horn that will -
sound if either of its inputs, push-button PB1 or PB2, is 1 (ON or depressed).

Question No. 3: (12 marks)

a) For the given linear system, (4 marks)

[ . 0
X)) = lo 0 1 ]X(t) +Hu(t),
“l-6 -2 -3 1

y(@®)=[1 2 3]X()
determine the system controllability and observability.
b) For the following transfer functions of the continuous-time system, obtain the
corresponding state space models in controllable, observable, and diagonal forms
(4 marks)
Y(s) 1
U(s) s%2+3s+2
¢) For the system given by the following state space, Find the unit step response to unit
step. Assuming zero initial condition. (4 marks)

X(0) = [01 —02]X+[g]”(t)
y() = [2 0]X(®)

Qﬁestion No. 4: . ‘ ‘ (8 marks)
a) State whether the following statements are true or false. justify your answers.
(4 marks)

1. The term fuzzy stands for imprecise/vague concepts.

2. In fuzzy set, every element is either a member or a non-member of any set.

3. I[nference mechanism is the heart of the fuzzy controller.

4. Fuzzy logic is the extension of Crisp set with an extension of handling the concept of
Partial Truth.

5. The most commonly fuzzy controllers are single input-multi outputs (SIMO).




6. Membership function is a degree of belonging to a fuzzy set, if may take any integer

number larger than 1.

7. The process that allows converting crisp/numeric values of the fuzzy controller inputs

into a fuzzy input set is called defuzzification.

8. The rules are linguistic statements é){pressed by a human'expert.

b) Suppose that you are driving a car, and suddenly you see the stop road sign, so you need
to change‘the strength of depréss on the Brake. A fuzzy logic controller is heeded to control

the depressing of the brake with the with knowledge of the sp’éed of the car and the distance

between the car and the sign.

.

Lhatancs g

1. Define the three fuzzy sets of each input (Speed and distance) and ofltput (Brake).
Maximum speed is 200Km/h and minimum distance is 5 meters.
2. Conduct fuzzy rules that relates inputs with output.

Good Luck,

Dr. Ali Mamdoh

Dr. Basma Elkilany

(4 marks) '

»
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Final Exar — b) Show the logic gate, truth table, and ladder diagram (for PLC) for an alarm horn that will .
MR T sound if either of its inputs, push-button PB1 or PB2, is 1 (ON or depressed).
Answer all the following questions. A : (40 marks)
. Question No. 3: (12 marks)
Question No. 1: _ (12 marks)
) | a) For the given linear system, (4 marks)
a
1- PD control is not suitable for fluid systems because of the noise due to the splashlng , o0 1 .0 0
. - and turbulence of the liquid entefing the ank. Discuss the effect of-this controller _- ' X@=|0 0 1|X@®O+|0 u(t),
~due ™' the noise in the fluid system. : S " 7 ) -6 -2 -3 1 e

2- The following system has a problem of mtegral wind-up. Find the reason and discuss

using the sketch, how to overcome that. y®=[1 2 3]X®

determine the system controllability and observability.
- b) For the following transfer functions of the continuous-time system, obtain the
> ke > corresponding state space models in controllable, observable, and diagonal forms

R - (4 marks)

5%+ 105 + 20 | : U(S) SZ 4+3s+2
¢) For the system given by the following state space, Find the unit step response 1o unit
step. Assuming zero initial condition. (4 marks)

X(@©) = [01 —Oz]XJr[g]u(t)
y() = [2 0]X(®©)

b) The followi : , : 2 _ Question No. 4: " ' - (8 marks)
) The following observations on the moving object x(r) = x, +v,f +.5at", for which xo, a) State whether the following statements are ftrue or false. justify your answers.
vp. and @ are unknown as shown in the table. use the least square method to find the (4 marks)

unknowns.

t(s) 0 0.2 0.4 0.6 0.8 1.0 1. The term fuzzy stands for imprecise/vague concepts.

X(m) - 2 UL Ll 213 260 2. In fuzzy set, every element is either a member or a non-member of any set.
Question No. 2: (8 marks) 3. Inference mechanism is the heart of the fuzzy controller.

2) The following DC motor is used for the CNC machine. Using start and stop switches 4. Fuzzy logic is the extension of Crisp set with an extension of handling the concept of

the system can be operated. Additionally, it is equipped with two proximity switches

at the start and the end of the stroke. Draw the wiring diagram to control the system. Partial Truth.

5. The most commonly fuzzy controllers are single input-multi outputs (SIMO).




6. Membership function is a degree of belonging to a fuzzy set, it may take any integer
number larger than 1.

7. The process that allows converting crisp/numeric values of the fuzzy controller inputs
into a fuzzy input set is called defuzzification.

8. The rules are linguistic statements expressed by a human expert.

b) Suppose that you are driving a car, and suddenly you see the stop road sign, so you need
to change the strength of depress on the Brake. A fuzzy logic controller is needed to control
the depressing of the brake with the with knowledge of the speed of the car and the distance

“between the car and the sign. ‘ , (4 marks)

1. Define the three fuzzy sets of each input (Speed and distance) and output (Brake).
Maximum speed is 200Km/h and minimum distance is 5 meters.
2. Conduct fuzzy rules that relates inputs with output.

End of queStions..............

Good Luck,

Dr. A6 Mamdoh

Dr. Basma Elkilany
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FINAL TERM EXAM

STUDENTS ARE ALLOWED TO USE TABLES
ASSUME ANY MISSING DATA

Question 1 (25 Marks)

A 10 KW is to be transmitted to a machine by means of belts and an intermediate
shaft as shown in Fig. 1. The motor’s shave A which has a 150 mm diameter rotates
at 1800 rpm and connected to shave B which is 300 mm diameter by means of V-_.
belts. On the other hand, pulley C, 300 mm diameter, is connected to the machine’s
pulley D, 600 mm diameter by means of-flat belt. The maximum allowable tension in
T .‘.the V- belt i5,900 N and the maximum allowable stress i n the flat belt is 2 MPa. Each
of the p 3pulleys B and C weights 300 N. Both types of belts have a specific welght 12

KN/m™ and a coefficient of friction of 0.2.

The intermediate shaft is simply supported at points “a” and “b”. Determine the

following:
a) The size of the flat belt.

b) The number of the V-belts required using a service factor of 1.3 and a

groove angle of 36 .

¢) Design the intermediate shaft considering the shaft material of Plain-Carbon

MPD 213: MECHANICAL ENG. DESIGN

=

A
TIME: 3 HOURS @

Steel 0.2%C “CD” and fully corrected endurance limit of 135 MPa, take the

factor of safety of 2.

d) Design a rectangle key to be fitted with the pulley at C made of plain carbon

steel of §,=100 MPa. Consider the key length of 1.5 shaft diameter, factor of

safety of 2

e) Design the 4 bolts fixing the motor base that made of Plain-Carbon Steel

0.1%C “HR” and take factor of safety of 3.
Question 2 (15 Marks)

Design the following parts of the screw jack shown in Fig. 2 for a load of 2.5 tons

and a left of 250 mm.
a) Power screw
b) Nut
¢) Handle

Also, make a net sketch construction drawing for the screw head with Cap.

%

Best Wishes for all,

Page 1 of 2
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