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Please answer the following questions:
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Question (1) | | (10 Marks)

Find the number of poles in the right half side of the s-plane for a unity feedback closgd-logp system,
which has a feed forward transfer function G (s), given as:

- [ 4

’ Cle) = S(2s* 4 3s3 + 252+ 35 + 2)

Question (2) (12 Marks)

1. A feedback control system has the following open-loop transfer function:

K
s+ 1)(s?+s+1)

G(s)H(s) =

a) Sketch the root locus diagram for the closed loop system.
b) Find marginal stability frequency.
¢) Find the value of K to give the dominant closed loop poles a damping ratio of ¢ = 0.3

2. To improve the steady state performance, the proportional controller is replaced by a proportional plus
integral controller. The open-loop transfer function now becomes:

K(s+2)

CLsI MG = s(s+1)(s?+s+1)

From the new characteristic eqn. of the system, prove that (without sketching the root locus diagram):

a) The two break-away points occur at op, = —0.623,0,, = —2.53
b) The imaginary axis crossover occurs when K = 0.464




Question (3) (10 Marks)

1. Draw the Bode diagram (the logarithmic magnitude and phase angle curves) for the following transfer
function: :

- 10(1 +s)
"~ (025 +1)(5s + 1)

G(s)

2. The magnitude plot-of-a transfer-funetion:

K(1+ 0.55)(1 + as)

G(s)

" s(1+5/8)(d + bs)(1+ s/36) sl T PR A
. is skown in Fig. 2. Determine K, &, and b from the plot. i
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Fig. 2 Bode diagram for a unity feedback system
Question (4) (8 Marks)

Draw the polar plot for the following transfer function (for K = 1):

d K(s+2)
G(s) = s(s+1)(s+10)

Best of Luck Dr. Omar Mehrez
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ANSWER ALL THE FOLLOWING QUESTIONS
support your answer with illustrations whenever possible
Question (1) (5 Marks)

Indicate whether the following statements are true or false:

1. The flow rate through a control valve is inversely proportional to the square root of the pressure
drop across it® il

2. Acheckvalve allows fluid flow in only one dlrectlon and prevents backflow in hydraulic circuits.

3. The speed of a double-acting cylinder can be controlled by adjusting the flow rate on both the
extend and retract sides. =T

4. Tandem cylinders are commonly used in apphcatlons requlrlng multiple stages of extension, such

s dump trucks. -

5. SAE 100R1 hydraulic hoses have a single wire braid reinforcement layer.

6. Increasing the displacement of a hydraulic motor increases the torque output for a given flow
rate. T

7. Compressors will have higher efficiency if the compression follows an adiabatic process rather
than an isothermal process.

8. Balanced vane pumps reduce radial loads on the shaft compared to unbalanced vane pumps.

9. A pressure intensifier can convert low-pressure hydraulic fluid into high-pressure fluid without
increasing flow rate.

10. Hydraulic fluids with a high viscosity index have greater variation in viscosity over a wide
temperature range.

Question (2) A (8 Marks)

A) What are the benefits of using electromagnetic relays for pneumatic circuit control? [1]

B) The boring tool of an earth drill 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 brief motion requires a higher volumetric
flow of hydraulic fluid than the pump can deliver. This is produced by the additional installation
of an accumulator. Construct the hydraulic circuit of the boring tool, list its components, and
describe its operation. [7]

Question (3) (8 Marks)
A) Explain the construction and operation of time delay valve. [2]

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

i. Non-return valve. iii. Adjustable pressure relief valve.
ii. Bidirectional hydraulic motor. iv. 5/2 double solenoid valve.
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Question (4)

A) Mention the different types of pipe layout in pneumatic network. [1]

B) A plastic component is embossed using a die driven by a double-acting
cylinder, Fig. Q.4B. The die is to advance and emboss the plastic when a
push button is operated. The return of the die is to be affected when a
preset pressure is reached. Design an electro-pneumatic system that
executes the desired control action. Provide a list of used
componénts and explain how the circuit operates. [7]

- o . e o

" Question (5)

(11 Marks)

A) Illustrate the pressure unloading valve's construction, operation, and -function and provide a

hydraulic application (circuit) showing its functions. [3]

B) An endless chain conveyor (Fig. Q.5B) feeds the workpiece through a
painting booth. A hydraulic motor drives the chain via a right-angle
gear unit. Because of changes in the production process, the weight of the
workpieces passing through the painting booth changes. The conveyor
should maintain a constant speed whatever the load transmitted. Do
the following tasks: [8] ,

i. Select the suitable flow control valve (FCV) -type that meets the above
requirements and draw its construction.
ii. Draw a hydraulic circuit to control the conveyor's speed.
iii. Explain circuit operation with both light and heavy workpieces
(loads).
iv. Plot the pressure-flow rate characteristics of the selected FCV.

End of Questions With my Best Wishes... Or. M. Osama E/-Samaﬁéry
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Question 1 (20% Marks)

_ A spring-mass system of mass 4.5 kg and stiffness 7 KN/m oscillates on a rough plane,

whose coefficient of friction is 0.15. If the initial amplitude is 25 mm. Find the
amplitude after 5 cycles. If the rough surface is removed and viscous damping is placed
instead. Find the coefficient of viscous damping necessary to give the same amplitude
after 5 cycles.

- Question 2 (20% Marks) ' | T

A rotating machine having a mass of 2000 kg rests on springs with a static deflection of
0.007 m. When the machine runs at 1000 rpm, the unbalance rotating force is 3300N. .
The ratio of two consecutive amplitudes in free vibration is 1 to 0.83, determine

a) The dynamic amplitude and the transmitted force at this speed.
b) What will happen to the amplitude and the transmitted force if the speed of the
machine is reduced?

Question 3 (20% Marks)

A trailer has 1000 kg mass when fully loaded and 250 kg when empty. The spring
stiffness is 350 KN/m. The damping factor is 0.5 when the trailer is fully loaded. The
speed of the trailer is 100 km/hr. The road surface varies sinusoidally with a period of 5
m/cycle as shown in Fig. 1. Determine the amplitude ratio of the trailer when fully

loaded and empty. '

Question 4 (20% Marks)

A grinding wheel weights 100 N has an unbalance of 0.0015kg.m. The wheel is
mounted on the center of a weightless shaft has a stiffness of 5 MN/m. The shaft is
supported on two bearings each has a stiffness of 10 MN/m. Find the force transmitted
to the bearing and the bending stress on 200 mm shaft length and 20 mm diameter at -
9000 rpm.
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Question 5 (20% Marks)

Derive the dynamic equations of the system shown in Fig. 2 using Lagrange’s
method and then find the natural frequencies, normal modes and mode shapes.

vt
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Please answer the following questions:
Question (1) (25 Marks)

(a) The surfaces f(x,y,z) =x?+y?—z?=1and g(x,y,z) = x +y+z = 5 intersect in a curve c.
Find the line tangent to eat the point P,(1,2,2).
(Hint: The tangent line to ¢ at the point Py(1,2,2) is normal to both Vf and Vg at P,(1,2,2)).

(b) Find a potential function for the conservative field F = 2 cos y i + G — 2x sin y) j+ -i- k-and evaluate

the Tine integral along any smooth curve C joining the point a(0,2,1) to b(1,7/2,2).

(c) Suppose arigid body is rotating with constant angular velocity w around the z axis. The ;osition vector
isr(t) = pcos(wt + ¢o) i + psin(wt + ¢,)j for a given point on the rigid body. Find the velocity
field v(t) and the circulation of v. o

(d) Integrate the function f(x,y,z) = z over the upper half of the sphere of radius 2 defined by (¢, ) =

2singcosfi+2singsingj+2cosp k0<p<2,0<0<2m

(e) Write the line L through the point P = (2,3,5) and parallel to the vector v = (4,—1,6), in the

parametric form. Find two points on L distinct from P.

Question (2) (25 Marks)

(a) Form the partial differential equation by eliminating h and k from the equation
(x—h)?+ (y—k)?+2z2=)?
(b) Find the integral surface of x*p + y*q + z% = 0 which passes through the curve
xy=x +yz= 1
(c) Solve the following partial differential equations:
i. xyp + y2q + 2x* = zxy.

. (3x+y—2)p+(x+y—2)q=2(z-y).

iii. 2z + p% + qy + 2y* = 0.

V. Zyyx = 7Zxyy — 6Zyyy = x% + xy% + y3 + cos(x — y)

Best of Luck Dr. Al Melwey and Dr. Mai Fathy Zidow




& Faculty of
Engineering

Department of Electronics and Electrical

Tanta University
. Communication Engineering

4

Course Title: Digital Signal Processing Course Code: EEC302,  Students: L4 Mechatronics
Date: Mon.,02-June-2025, Time Allowed: 3 hours, No. of Pages: 2 .
Total Marks: 40
Final Exam

Remarks: (answer the following 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 pencils in your answer.

Questioﬁ 1: (10 Marks)
a) Consider a signal x|(¢] is given by: p
‘ x(t]:u[[+'[/2)—u(t—rl2) :
:Find the Fourier transforme and sketch the spectrum of a signal y(t/=x (tj_tg), and. a signal

&

Jo,t

wltj=e'™x(t), where t, is a certain time delay and @, is a certain frequency.
b) An analog signal x(t)=5cos(1500 nt| = 2sin (3000 7t + cos (8000t is sampled at a rate.of 0.9 of
the Nyquist rate.
1. Find the Nyquist rate
ii.  Sketch the spectrum of ¢
iii.  Sketch the spectrum of the sampled signal.
iv.  Sketch the spectrum of the recovered analog signal if an ideal low pass filter with cutoff
frequency equals to the folding frequency is used.
V. Determine the aliasing noise frequencies.

Question 2: (8 Marks)

a) A certain DSP system has a sampling rate of 16 KHz, and it is equipped by a second order
Butterworth anti-aliasing low-pass filter that has a cut-off frequency 6.8 KHz. Determine the
percentage aliasing at cut-off frequency.

b) Draw circuit diagram for 3-bit flash converter ADC and the R-2R ladder DAC,

Question 3: (]2 Marks)

a) Check the linearity, time invariance, and causality of the digital systems defined by the
following difference equations:
i.  yln)=5x[n-1)+2x(n-3)
ii. y(n):2x(n+2]+nx[n]—O.Sx(n—Z)
b) A sequence of a digitized signal as follows: xfO)zl.O,x(1)=2.0,x(2J=—1.0,x{3):—2.0. The
sampling frequency, f,=200 Hz.

i.  Compute the frequency resolution and frequency bins.
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ii. Compute the DFT of this signal using the given samples.
iii. Compute the Hanning window weights.

iv. Compute the DFT for the windowed sequence.

¢) A sequence of a digitized signal is obtained by sampling at rate of 16KHz. If the
frequency resolution is required to be less than 2 Hz, determine the number of data points
required. for applying_the FFT algorithm (assume that all the required data points are
available). ‘ '

Question 4: (10 Marks)

. . . x(n) L DL X@

a) Two time domain sequences: S :
xl(n]:Sd[n)+35(n—1] - i au(n) EEI
len\:26(n7—6{n—1] ik T
determine the convolution of the two signals (—(_+1)1)

\ ; n2u(n) —
(x[n)=x,[n| « x,(n) using the Z-transform o -1
(in Z and time domains). i T—a
e—nuu(") (_:___—e—-_a_)

b) Design a second order digital band-pass filter with the na"u(n) (—“:_)i

- z—a
following specifications: sin (anu(n) zsin(a)
z2 —2zcos(a) + 1
— Butterworth filter

— DSP system sampling frequency is 8 KHz
— Upper cut-off frequency is 2000 Hz
— Lower cut-off frequency is 1500 Hz

End of questions, Good luck
Assoc. Prof. Sameh Napoleon
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Course Code: MI2P352 'lfhf,f

i 4 Level Mechatronics I ‘ngineering Program
Tanta Universily Final Exam: 40Marks

Time Allowed: 3 hours (June 11, 2025) Mechatronics Program

dullly of Engineering

Please answer the following questions:

- — ’ . - -~

Question (1) (10 Marks)
Find the number of poles in the right half side of the s-plane for a umly fecdback closed-&oop system,
which has a feed forward transfer funwon G(s), given as: =
: 1 2=t et
G(s) = il

s(2s* + 353 + 252 4 35 + 2)

Question (2) (12 Marks)

1. A feedback control system has the following open-loop transfer function:

K

Mt = (s+1)(s?+s-+1)

a) Sketch the root locus diagram for the closed loop system.
b) Find marginal stability frequency.
¢) Find the value of K to give the dominant closed loop poles a damping ratio of ¢ = 0.3

. To improve the steady state performance, the proportional controller is replaced by a proportional plus
mtegral controller. The open-loop transfer function now becomes:

K(s+2)
s+ 1D)(s%+s+1)

G(s)H(s) =

From the new characteristic eqn. of the system, prove that (without sketching the root locus diagram):

a) The two break-away points occur at oy, = —0.623,0y, = —2.53
b) The imaginary axis crossover occurs when K = 0,464
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Tanta University

Department: Computers & Control Engineering

Faculty or engineeri

Total Points: 40 Points

Course Title: Computer Engineering Il

MECHATRONIC PROGRAM FINAL EXAM
Exam Date: 21/06/2025(Second Term ) Allowed time: 3 Hours

Course Code: CCE202

No. of Pages: 3

Please answer all the following questions:

Question No.1 ':( 20 points divided as each statement takes a half point)

a—Choose the write answer (True or False) of each statement in the following table:

1-A computer is an electronic calculating machine that can have input data, microprocessors, as

i€ resulting suitable output data. !

2-Binary information in a computer must be presented in a specific format where such task i
performed by what so called an input unit.

well as internal and external storing elements that can store instructions and help roducing| =

(True/ False)

(True/ False)

3-Processor reads/writes to/from memory based on the memory address where the Random
Access Memory (RAM) provides fixed access time independent of the location of the word.

(True / False)

4-Binary information must not be presented to a computer in a specific format. This task is
performed by the input unit that Interfaces with input devices, accepts binary information from
the input device, presents this binary information in a format expected by the computer, and
transfers this information to the memory or processor.

(True/ False)

5-A group of lines that serves a connecting path for several devices is called a bus. In addition
to the lines that carry the data, the bus must have lines for address and control purposes. l

(True / False)

(L), in a logic high state (H), and effectively an open-circuit (high impedance)

6-The devices connected to a bus vary widely in their speed of operation where some devices| (True/False)
are relatively hig h.

7-In order for a user to enter and run an application program, the computer must already contain| (True/ False)
some system hardware in its memory.

8-The speed with which a computer executes programs is affected by the design of its hardware| (True/False)
and its machine language instructions. I

9-Reducing amount of processing done in one basic step also makes it possible to reduce the| (True/False)
clock period, P. 1

10-When the result of an arithmetic operation is outside the representable range, an arithmetic| (True/False)

overflow has occurred.

11-Data lines of the external memory bus are connected to the internal processor bus via MDR| (True/ False)
where data may be loaded to (from) MDR from (to) internal processor bus or external memory
bus..

12-Registers Y, Z, and TEMP are used by the processor for permanent storage during execution| (True/ False)
of some instructions.

13- At any one time, only one register may output its contents to the bus. (True/ False)

14-A tri-state gate can enter one of four output state so that its output can be in a logic low state] (True/ False)

15-Data transfers and operations take place within time periods defined by the processor clock
time period which is known as the clock cycle.

(True / False)

16-Arithmetic Logic Unit (ALU) is a purely combinatorial device that has memory or exnternall
storage but it does have two input vectors as well one output vector which is usually denoted
by F

(True/ False)

17-1t is possible to load multiple registers simuitaneously from the bus where transfer the
contents of register R3 to registers R4 and R7 simultaneously. . I

(True / False)

18-Timing of the internal processor operations must be coordinated with the response time o
memory Read operations where processor completes one internal data transfer in one clock
cyciep

(True / False)

19-Add the contenis of 2

: memory location poinied to by Register R3 o register R1, i.e.
| ADD(R3),R :

(True / Falce)

Please Turn the Page over
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20-lt is not allowed to activate the output gating signals of two registers on the bus at the same
time.

(True/ Fals

21-All general-purpose registers are combined into a single block called register file where it
has three ports two of them work as outputs ports that connected to buses A and B that
allowing the contents of two different registers to be accessed, simultaneously, and placed
on buses A and B while the third one works as input port that allows the data on bus C to be
loaded into a third register during the same clock cycle.

(True/ False)

22-Recall that the upﬁted contents of the PC are copied into Register Y in Step 2, not
necessary for ADD instruction, but useful in BRANCH instructions where Branch target
address is computed by adding the updated contents of the PC to an offset

(True/ False)

23- It is not allowed to activate input (Rin) and output(Rout) gating signals of a specific register
in the same step.

(True/ False)

24-The disadvantage of using micro-programmed control is the fact that the task of designing
the computer in the first place is simplified. Nevertheless, for certain applications hard-wired
computers are still used. If speed is a consideration, hard-wiring may be required since it is

faster to have the hardware issue the required control signals than to have a "program" do it.

(True/ False)

25-Most modern computers use double bus arrangement for connecting I/O devices to CPU
and Memory

(True / False)

26-The bus design is considered to be so easy because it needs a maximum bus speed that is
largely limited by physical factors as well as the length of the bus and the number of
connected devices. These physical limifs prevent us from running the bus arbitrarily fast In

addition, the need to support a range of devices with widely varying latencies and data

transfer rates also makes bus design challenging.

- (True/ False)

-

27-Treatment of an interrupt-service routine is very similar to that of a subroutine except a
subroutine performs a task that is required by the calling program while Interrupt-service
routine may not have anything in common with the program it interrupts.

(True/ False)

28-Multiple /O devices may be connected to the processor and the memory via a bus while
some or all of these devices may be capable of generating interrupt requests where each
device operates independently, and hence no definite order can be imposed on how the
devices generate interrupt requestsf

(True7 False)

29-The device requesting an interrupt must identify itself directly to the processor and it can
do so by sending a special code (4 to 8 bits) to the processor over the bus.

(True/ False)

30-Direct Memory Access (DMA) controller can not performs functions that would be normally
carried out by the processor for each word, it provides the memory address and all the
control signals and is capable of transferring a block of data while incrementing the memory
addresses as well as keeping track of the number of transfers.

(True/ False)

31-Hardwired control generates control signals using a control step counter as well as
coder/encode circuit.

(True/ False)

32-Bus lines are wuped into three types named Data, Address, and Control.

(True / False)

33-Timing of data transfers over a bus can be worked as asynchronous where all devices
derive timing information from a common clock line which has equally spaced pulses which
define equal time intervals.

(True/ False)

34-Data transfers via a synchronous bus can not be controlled by a handshake between the
master and the slave. .

(True/ False)

35-All cores are identical in an unsymmetric multi-core systems and they are not identical in
asymmetric multi-core systems. Just as with single-processor systems, cores in multi-core
systems may implement architectures such as superscalar, vector processing, or
ultithreading.

(True/ False)

36-The amount of performance gained by the use of a multi-core
dependent on the hardware and its implementation.

processor is strongly

(True/ False)

37-A many-core processor is one in which the number of cores is Ismall
traditionalmulti-processor techniques are no longer efficient .

enough that

(True/ False)

38-An asymmetric multi-core processor is one that has no multiple cores on a single chip and
all of those cores are identical.

(True / False)

39-In a symmetric multi-core processor, the chip has multiple cores onboard, but the cores (True / False)
might be different designs. Each core will have different capabilities.
40-USB was not designed to standardize the connection of computer peripherals (including| (True/ False)

keyboards, pointing devices, digital cameras, printers, portable media players, disk
drives and network adapters) to personal computers, both to communicate and to

supply electric power. It has iargely replaced interfaces such as serial ports and parallel
ports, and has become commonplace on a wide range of devices.

Please See Next Page




Question No.2: (8 points divided as a=4, b=2., and c= 2 points)
a- State the most important parts of a computer.
b- Write the most important parts of the muitiprocessor memories.

c- State the most important construction of a multi-core processor.

Question No.3: ( 4 points divided as a=2, b=2 points)

a- Give a definition and an example for each of:

1. A symmetric multi-core processor.
2. An asymmetric multi-core processor.

- - o

b- State in details the most important merits and immerits of using a microprogrammed
control system

h Question No.4: (8 points divided as a=3, b=3 . and c=2 points) e

a- State the main difference between a subroutine and an-interrupt-service routine used in
computer design system.

-

b- State in more details the differences that exist among single-core processor, multi-core,
and many-core processors.

c- State the most advantages of using multi-core in computer’s systems applications.

End of all Questions

Examiner: Prof. Dr. Mohamed Talaat Faheem




Production Engineering and Mechanical Design

Tanta Faculty of

. . \ Department ‘ : <
University . Total marks: 40 Marks ¢ Rogiresinig
Course Title: Theory of Machines Date: 19/06/2025
Course Code: MPD211 Final exam Allowed time: 3 Hours
Year: 3" Level Mechatronics Engineering No. of pages: 2 pages

Solve the following guestions

1- (8 Marks) .
In the mechanism shown in Fig. 1, the crank OA rotates at 210 rpm clockwise. For the given configuration,
determine the acceleration of the slider D and the angular acceleration of the link CD.

BQ= 180 l«--——~300-l - s

Fig. 1.

2- (8 Marks)
Determine the torque T, 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. i

B

180 mm

]

PR

Q13- (8 Marks)
It is required to set out the profile of a cam with an oscillating follower for the following motion:
(a) Follower to move outward through an angular displacement of 20° during 90° of cam rotation;

Page 10f 2
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Production Engineering and Mechanical Design

Tanta Faculty of
Uuniversity Depariment Engineering
o e Total marks: 40 Marks w3
Course Title: Theory of Machines Date: 19/06 /2025
Course Code: PDE121 Final exam Allowed time: 2 Hours
Year: 1* Level Mechatronics Engineering No. of pages: 2 pages

Solve the following questions

Q1- (10 Marks)
In the mechanism shown in Fig. 1, the crank OA rotates at 210 rpm clockwise. For the given conﬁguratlon
. determine the acceleration of the shder D and the angular acceleration of the link CD.

D 400 G

s e
I e 54300,,0"_

sisneinrr il “f
200 ooc gﬁ)o
i_ 100-{‘ T Lty
VA S
BQ =180 e 30np -

Fig. 1.

2- (10 Marks)
Determine the torque T, 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:
0A =240 mm, AB = 1000 mm, BC = 620 mm, CD = 400 mm and DE = 600 mm.
B

B S Oh
sl
0< .
SO

=
Il
9
=)
=]
]
2

Q3- (10 Marks)
It is required to set out the profile of a cam with an oscillating follower for the following motion:

(a) Follower to move outward through an angular displacement of 20° during 90° of cam rotation;

Page 10f 2
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\ Tanta University Course Code: MPD401 Faculty of Engineering
First Term - Total Assessment Marks: 40

Mechatronic Systems Engineering
: " Dept.
e e S Dr. Eng. Ibrahim Eldeeb
Time Allowed; 3hrs
———————Wed: Shrs |

Date:25/05/2025
Answer all the following questions:

Question (1) Write program to
- “shapes as shown below,

Assume any missing data

produce workpiece 2x2 inch, it has dtfferent

Assume a suitable tool radius (10 Marks)
| ) ‘ ! & —g—
. - o = N T J,{
| £ 8.
\ 2 ., |
4 -] Ly ) :
s g
4
3 QE}C}F T
52 2 % g
2] =148 g
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45555
Tanta University

First Term Exam

“.\—\
____Time Allowed: 3hrs

( CNC ) gasa pfadlly Jadal) liel,

Level 4
Course Code: MPD401
Total Assessment Marks: 40
Dr. Eng. Ibrahim Eldeeb

— ]

Faculty of Engineering

Mechatronic Systems Engineering*

Dept.
Date:25/05/2025 {

Question (2) Write down q full CNC part program for manufacturing the following

\ - Part using the following variaples? Spindle speed 1000 RPM (c

inch/min and tool No.3, [Mark 10]

90

6

lockwise), Feed rate=2

’ ‘.‘3':.H'0u5§5f£?.'DrAm;}'
| X BADEEP.

s T
; e

Vol 7 dwe

80 .
100

,
=T
E —O— : el
| B Tk
o 12 ',-':;'-.-' 'A“: :s ‘ » "i Lodateal g
s 60 ..;‘ = ..' »' s L’E.‘i,‘ AN TP | ,
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((CNC ) (sl asaly Jadal) elisle
Level 4 .
Tanta University Course Code: MPD401 Faculty of Engineering
First Term Exam Total Assessment Marks: 40 Mechatronic Sgs:s:ns Engineering
Time Allowed: Toes Dr. Eng. Ibrahim Eldeeb Date:25/05/2025

.

Question (3) Write a program to produce the workpiece shown in the figure below

- using turning operation, raw material is 40 mm in diameter and 88 mm in length. -
/
[Mark 10] o

b(’:‘”Qj;J‘r'»s ij‘“b' Page | 3/3
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Tanta University

First Term Exam

Time Allowed: 3hrs

Course Code: MPD401
Total Assessment Marks: 40
Dr. Eng. Ibrahim Eldeeb

Faculty of Engineering

Mechatronic Systems Engineering

Dept.

Questio

-

- e

Date:25/05/2025

n (4) Draw the G-Code below with suitable scale. [Mark 10]

\ G21 GSO G40 GO01 X60 Y45 GO01 X125Y0 . GOT XZ.IO~Y§9 )

GO0 X0 Y0 Z5 GO01 X60Y27.5 G00 25 G01 X235Y0
' GO0 20 GO1 X85 Y27.5 GO0 X130 Y0 25 GO0 Z5 -

s GO01 X0 Y50 GO1 X85 Y22.5 G00 Z0 GO0 X210Y27.5Z5
GO1 X25 Y25 GO01 X60 Y22.5 G01 X130 Y50 Goozo *
GO01 X50 Y50 GO01 X60 Y5 G01 X135 Y50 GO01 X217.5Y27.5
GO1 X50 YO GO1 X85 Y5 GO1 X135 Y27.5 GO1 X210 Y45
GO1 X45 YO GO1 X85 YO GO01 X175 Y27.5 GO1 X202.5Y27,5
GO1 X45 Y37.5 GO01 X55 YO G01 X175 Y50 - GO1 X210Y27.5
GO1 X25 Y17.5 GO0Z5 . GO1 X180 Y50 GO0 Z5
GO1 X5 Y37.5 GO0 X125 Y0 Z5 GO01 X180 YO GO0 X185 YO Z5
GO1X5Y0 GO0 20 GO1 X175 YO * | Goozo
G01 X0 YO GO01 X115Y0 GO1 X175Y22.5 G01 X190 Y0
GO0 25 G02 X115 Y50 R25 G01 X135Y22.5 GO01 X202.5Y22.5
GO0 X55 Y0 Z5 GO1 X125 Y50 G01 X135 Y0 GO01 X217.5Y22.5
G00 Z0 G01 X125 Y45 G01 X130Y0 GO01 X230 YO
GO01 X55 Y50 GO1 X115 Y45 GO0 25  GO1 X235
GO1 X85 Y50 GO03 X115 Y5 R20 GO0 X185 Y0 Z5 GO0 25
GO1 X85 Y45 GO01 X125Y5 GO0 20 M30

\ L]
Assume any missing data ‘Good luck
t
End of Exam With my best wishes
1
{
&y P71 o L7
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Tanta

Department: Mechatronics Faculty of
_University Engineering
Course Title: Dynamics of Mechanical Systems ‘ Code: MEP 151 Level 1
Date 25-5-2025 , Allowed time: 2 hrs Full Marks- 40 No of Pages: 2 B
| Name: Prof. Dr. Mohamed Abdelgaied Ahmed Final Exam ]

Answer the following questions:
Question No. 1 (Marks: 10)

Determine:

T

* The ground reaction.

Question No. 2 (Marks: 10)

Figure shows a homogeneous
_ Wheel. If the density per unit
volume of wheel materials are
1800 kg/m®. Find the mass
moment of inertia about the

axis of the wheel.

Question No. 3 (Marks: 10)

The double gear shewn rolls on
the stationary lower rack, the
velocity and acceleration of its
center (A) are 1.2 m/s and 3
m/s® respectively - directed to

right. Determine:

a) The angular velocity and
angular acceleration of the

gear.

For the concrete dam shown in Fig.

* Result force of the water on BC.
Take the density of concreate 2400
kg/m’ and the density of water 1000

kg/m?, Also, the thick of dam is 1 m.

50 mm A €— -
’ . < |
/ diameter
/ 25 mm
7
4 | f =
750 650 | K
mm mm 100 50 —=
TE o
L
Section A-A a e
Vv i \'
- |
A i A
inner gear
diameter 200 mm
D
i | ocuter gear
_ diameter 300 mm
C
C ]

£7 7
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Date 25-5-2025

Name: Prof. Dr. Mohamed Abdelg
Answer the following questions:
Question No. 1 (Marks: 8)

Course Title: Dynamics of Mechanical Systems

Allowed time: 3 hrs Full Marks: 40
aied Ahmed

For the concrete dam shown in Fig.

Determine:

*  The ground reaction” =

* Result force of the water on BC.

Take the density of concreate 2400

kg/m’ and the density of water 1000

- kg/m’. Also, the thick of dam is 1 m.

Question No. 2

(Marks: 8)

For T-section shown in F ig. Determine:

e The moment of inertia about the

centroid axis.

Question N(;. 3 (Marks: 8)

Figure shows a homogeneous
wheel. If the density per unit
volume of wheel materials are

1800 kg/m’. Find the mass 750es0| F_

moment of inertia about the

axis of the wheel.

Code: MEP 151

No of Pages: 2
Final Exam

fconcrete,

7

th

120

mim

50 mm A€—

diameter
25 mm

]
mm mm 100 50 ——
]
| 2

Section A-A A ¢
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Tanta Mechatronics Engineering Program

University &, Total Marks: 40 Marks
Course Title: Digital Control Systems Course Code: CCE412 Level: 4
Date: 26-5-2025 Allowed time: 3.0

Question (1) (10 Marks)

a) Find the Z-transform of e(r) =107 ¢™'" if the sampling time T=0.1 sec.

b) A function e(?) = ACOS(a)t ) is sampled every 7' = 0.2 sec. If the Z-transform of the
 resultant number séqhéﬁée e(kT’) is given by:

3z(z-0.6967)

E(2) =
z?—1.3934z+1

Find the values of 4 and @

Question (2) (15 Marks)

Consider a sampled-data system with input e(k) and output y(k) and is represented by the following

difference equation:
vk +2)—[§Jy(k +1)+[§]y(k)=e(k>

where

- 1 k=0,1 1 e,
e(k)= 0 g9 an y(0)=y(1)=0

Solve the given difference equation for y(k) using:

1) The recursive technique.
i1) The z-transform.

ii1) Discuss the system stability.

Question (3) (15 Marks)

Consider the closed-loop sampled-data system shown in Fig. 1. The sampling period 7 =Isec. The

1

digital controller transfer function D(z ) =1 and the plant transfer function G L) = GeD
S8+




Digital
controller

>

() —_ e() ¢ e(kT)
—O =] D(2)
v

m(kT )

Z.0H

Plant

R(s) _I Es) T E@

M(2)

Gl‘:o (S )

ur)

G,(s)

M)

Fig. I The closed-loop sampled-data system

i) Find the open loop transfer function (D( z) G(z))

1 5

R(z)

ii) Find the closed loop transfer function

L - - - e T T et

iii) Find »(0) as (;1%1 y(k)) when a unit step inpﬁt is applied.

iv) Calculate the unit-impulse response.

~) Discuss the system stability.

-
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Question (1) (15 Marks)

Consider a sampled-data system with input e(k) and output V(k) and is represented by the following

difference equation:

v (k +2)—(%)y (k +1)+(éjy (k)=e(k)

- - . -~

where

=y =0l d 0)=y (1)=0
e(k)= A an y(O)=y @)= S,
« Solve the given difference equation for y(k) using: b

1) The recursive technique.

11) The z-transform.

1i1) Discuss the system stability.

Question (2) (25 Marks)

Consider the closed-loop sampled-data system shown in Fig. 1. The sampling period 7 =Isec. The

I

digital controller transfer function D(z ) =1 and the plant transfer function G ,(8)= 61D
s(s+

Digital

controller Z.0H Plant
e P s fs * DG /= G, () B G, 6) H—=
R(s) _I E(s) E(z) M(z)

Fig. I The closed-loop sampled-data system
i) Find the open loop transfer function (D(z)G(z))

Y (z)

-

i1) Find the closed loop transfer function

1ii) Find »(0) as Qino]y(k)) when a unit step input is applied.

1v) Calculate the unit-impulse response

v) Discuss the system stability.
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Solve the following question
Q1- An intermediate shaft
bearings C; and Cyiss

y the maximum shear stress
theory. The maximum permissible shear stress in any bolt is limited to 50 N /mm? (8 Marks)

e ' S e

s o s

| SR Sy

Dimensions are in mm
Fig. 2.
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Q4- Design a journal bearing for a centrifugal pump from the following data: Load on the Journal = 20 000
N; Speed of the journal = 900 r p.m.; Type of oil is SAE 10, for which the absolute viscosity at 55°C = 0.017
kg/m-s; Ambient temperature of oil = 15.5°C; Maximum bearing pressure for the pump = 1.5 N/mm?.
Calculate also the mass of the lubricating oil required for artificial cooling, if rise of temperature of oil be
limited to 10°C. Heat dissipation cagfficient = 1232 W/m?/°C. (10 Marks)

Note that: Design values for journal bearings.

Q5-4 singlev row angular contact ball bearing number 310 is uséd Jor an axial ﬂow compré&sor. The
bearing is to carry a radial load of 2500 N and an axial or thrust load of 1500 N. Assuming light shock
load, determine the rating life of the bearing. ........... ' (6 Marks)

Note that: Values of X and Y for dynamically loaded bearings.

End of exam
Page 2 of 2
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Electrical Power and Machines Engineering Department
Tanta University Faculty of Engineering

Course Title: Power Electronics Course Code: EPE212 Year: Two-Mechatronics (New)
Date: 28/6/ 2025 Allowed time: 2 hrs No. of Pages: (2)
Total Marks: 40 Marks

uestions... assume any missing data... answers should be supported by sketches if possible

Question Number (£0) (10 Marks)
[a] For bipolar Junction transistors [S Marks]

1) Explain the formation of the two types of transistors. Show your answer with figures and
with current directions.

characteristics. DL TR
3) Explain in characteristics curves how transistors are working in different operatingregions?
[b] For MOSFETs: i [5 Marks]

¢1) Explain, with figures of circuit diagram and the basic stricture, the n-channel andp-channel
enhanced-type MOSFETs.

2) Explain, with figures, the transfer characteristics of the n-channel and the p-channel
enhanced-type MOSFETS, i

3) Explain, with figures, the output characteristics of the n-channel enhanced-type MOSF ETs,
showing the three regions of operations.

Question Number (2) (10 Marks)
[a] If full-Wave rectifier with a center-tapped transformer has a purely resistive load of R,
determine (a) the efficiency, (b) the FF, (c) the RF, (d) the TUF, (e) the PIV of diode D 1, (f)
the CF of the input current, and (8) the input power factor PF. [S Marks]

[b] Explain the operation of three-phase full-wave uncontrolled bridge rectifier.
1) Plot the circuit of three-phase full-wave bridge rectifier.
2) Plot the waveforms and conduction times of diodes including the line-to-line voltage, load
voltage, load current, and the diode current.
3) Derive the value of: average output voltage, the RMS output voltage, the RMS value of
diode current, the RMS value of transformer secondary current. [S Marks]

Question Number 3) (10 Marks)
[a] Full-wave controlled bridge rectifier has an AC input of 120 V RMS at 60 Hz with a pure resistive
load of 20 Q. The delay angle is 40°, Determine the average current in the load, the power

absorbed by the load, and the source voltamperes. [S Marks] ~
[b] A single-phase full-bridge inverter has a resistive load of R =2.4 O and the DC input voltage is
Vs =48 V. Determine: [S Marks]
(a) The RMS output voltage at the fundamental frequency of the load voltage V.
(b) The output power P,,

(c) the average and peak currents of each transistor,
(d) the average supply currents I

Page 1 of 2




Electrical Power and Machines Engineering Department
Tanta University Faculty of Engineering

Question Number (4) (10 Marks)
[a] A 100 V battery supplies RL load through a DC chopper (Buck). There is a freewheeling diode
across the load that is composed of 0.4 H in series with 5 Q resistor. Load current varies between

9A and 10 A. [5 Marks]

(a) Plot the circuit with R-L load and plot the waveforms of i/p and o/p voltages, i/p and o/p
current, and freewheeling diode current. Find:

(a) The average ioad voltage, current and the chopper duty cycle

(b) The opérating frequency f 7

(c) The ripple current to maximum current ratio.

[b] A single-phase full-wave AC chopper has a resistive load R = 10 Q and the output voltage is
Vims= 85 V (rms), 50 Hz. The firing angles of thyristor T1 and T2 are equal: o = e =90°.

- & : . 5 M_arks]
" {2) Find the input voltage is Vs the RMS 7
(b) Find the input power factor, o
(c) Find the average and RMS values of the thyristor current.
End of questions. WISH YOU ALL THE BEST -

Prof. Abdelsalam ﬁlime:{ Assoc. Prof. Hossam Saleh
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Question Number (4) (10 Marks)

[a] Explain the operation of a DC Boost converter, and
(a) Plot the waveforms of i/p and o/p voltages, i/p and o/p current, (b) Sketch voltage and current
waveforms for switch and diode. [2 Marks]-

[b] A 100 V battery supplies RL load through a DC chopper (Buck). There is a freewheeling diode
across the load that is composed of 0.4 H in series with 5 O resistor. Load current varies between
9A and 10 A. [4 Marks]

() Plot the circuit with R-L load and plot the waveforms of i/p and o/p voltages, i/p and o/p
- -current,and freewhéeling diode current. Find:

(a) The average load voltage, current and the chopper duty cycle

(b) The operating frequency f?

() The ripple current to maximum currefit ratio.

-

[c].A single-phase full-wave AG chopper has a resistive load R =10 Q and the output \}T)ltage is

Vims= 85 V (rms), 50 Hz. The firing angles of thyristor T1 and T2 are equal: a; = ag= 90°.
[4 Marks]

(a) Find the input voltage is V, the RMS
(b) Find the input power factor,
(c) Find the average and RMS values of the thyristor current.

End of questions. WISH YOU ALL THE BEST

Prof. Abdelsalam Ahmed Assoc. Prof. Hossam Saleh




Electrical Power and Machines Engineering Department
Tanta University Faculty of Engineering

Course Title: Power Electronics Course Code: EPE202 Year: Three-Mechatronics (Old)
Date: 28/6/ 2025 Allowed time: 3 hrs No. of Pages: (2)
Total Marks: 40 Marks

Remarks: (answer the following questions... assume any missing data... answers should be supported by sketches if possible)

Question Number (1) (12 Marks)

[a] For bipolar junction transistors ‘ [4 Marks]
1) Explain the formation of the two types of transistors. Show your answer with figures and
~ with current directions. _
2) Plot the charactcnstlcs of NPN transistor: circuit diagram, input characteristics, and output
characteristics.
3) Explain in characteristics curves how transistors are working in different opergting regions?

[b] Eor thyristors characteristics , ' [4 Marks]
1) Draw Thyristor symbol, pn-junctions, and its cross section.

2) Plot and explain the V-I characteristics of the Thyristor showing its operation in d1fferent
operating modes.
3) Define the latching current, holding current, and the avalanche breakdown of the Thytistor.

[c] For MOSFETs: [4 Marks]
1) Explain, with figures of circuit diagram and the basic structure, the n-channel and p-channel

enhanced-type MOSFETs.

2) Explain, with figures, the transfer characteristics of the n-channel and the p-channel
enhanced-type MOSFETs.

3) Explain, with figures, the output characteristics of the n-channel enhanced-type MOSFETs,
showing the three regions of operations.

Question Number (2) (8 Marks)
[a] If full-Wave rectifier with a center-tapped transformer has a purely resistive load of R,
determine (a) the efficiency, (b) the FF, (c) the RF, (d) the TUF, (e) the PIV of diode D 1, (f)
the CF of the input current, and (g) the input power factor PF. [4 Marks]

[b] Explain the operation of three-phase full-wave uncontrolled bridge rectifier.
1) Plot the circuit of three-phase full-wave bridge rectifier.
2) Plot the waveforms and conduction times of diodes including the line-to-line voltage, load
voltage, load current, and the diode current.
3) Derive the value of: average output voltage, the RMS output voltage, the RMS value of
diode current, the RMS value of transformer secondary current. [4 Marks]

Question Number (3) (10 Marks)
[a] Full-wave controlled bridge rectifier has an AC input of 120 V RMS at 60 Hz with a pure resistive
load of 20 Q. The delay angle is 40°. Determine the average current in the load, the power
absorbed by the load, and the source voltamperes. [S Marks]

[b] A single-phase full-bridge inverter has a resistive load of R = 2.4 Q and the DC input voltage is
Vs =48 V. Determine: [5 Marks]
(2) The RMS output voltage at the fundamental frequency of the load voltage Vo1,
(b) The output power Py,
(c) the average and peak currents of each transistor,
(d) the average supply currents I,
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The third question

(9 marks)

|A- | Draw the complete block dia

gram representing the closed-loop speed and position control
of a permanent magnet DC motor. Show the required sensors and control loops.

(4 marks)
B. | Given the velocity profile in the Figure where ‘r

all segments have equal time, derive the i S
formula for vy, as a function of t and Sc. I S '
£ . !
| |
. Lo : 1

(5 marks) 4 : : —

: ! i Time
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4 i | :
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Good Luck Dr. Mohamed Almozayen

e Plomas tviin il e




Course Servo Control Systems (MEP 356)

Time 3 hours Mark 40

Date 01/07 /2025 Number of pages |2

Answer ALL the following questions:

" |/ The first question (16 marks)

State if the following sentences are (true) or (false) and correct the wrong answer:

1. Servo motors are primarily designed for open-loop control systems.
2. DC servo motors are characterized by high rotor inertia to improve stability.

3. AC servo motors are becoming less expenswe to manufacture compared to PMDC

motors.
4. The S-curve velocity profile eliminates jerk by smoothing transitions between
acceleration phases. ¢

[ S S

5. A ball screw has higher efficiency compared to an ACME screw.

6. In a rack-and-pinion systerh, the transmission ratio is Nrp=1 / Tpinion =t

7. A tachometer provides position feedback in a servo system. T e

8. Encoders can be either rotary or linear, with linear encoders directly measuring table
position.

9. Stepper motors are commonly used in high-load CNC machining due to their high
torque and feedback-free operation.
10. In a DC motor, the back EMF Vy is proportional to the armature current L.

11. The torque produced by a DC motor is given by Tm = Kt Ia , where Kt is the torQue

constant.

12. The electrical time constant of a DC motoris =] / B.

13. In a pure S-curve velocity profile, the acceleration is constant during the curved
segments.

14. For a belt-drive system, the inertia of the load pulley Jip is reflected to the motor shaft
as Jur / (Nep)2

15. In a ball-screw transmission, the lead is defined as the distance the nut travels per
screw revolution.

16. In a trapezoidal velocity profile, the acceleration phase has zero jerk.

The second question (15 marks)

A | Compare between the NC and CNC machines. (3 marks)

B | A 100 Ib load will be positioned using a steel ball-screw with 0.28 1bvin? density, 0.375 in
diameter, 36 in length, 0.75 in/rev lead, and 90% efficiency. The carriage weighs 0.47 Ib.
Calculate the inertia reflected by the transmission to its input shaft. (4 marks)

C | A conveyor has 3 boxes of finished products on it. Each box weighs 20 kg. The two main

rollers have Jrofter = 2.33 x 10-3kg-m2inertia each and dr = 8 cm diameter. The conveyor has

several idler rollers to support the weight on the belt but the idler inertia are negligible. The

belt weighs 5 kg. The velocity profile of the desired motion is ta = td =100 ms, tm =1, the

belt speed is Vmax = 0.5 m/s. The belt friction coefficient is p = 0.2 and the conveyor

efficiency is n = 0.8. (8 marks)
- Calculate the reflected inertia to the motor shaft.

- Calculate the motor peak and RMS torques.

- Please turn the naoe ----




18) The range of decimal numbers that can be

i e ; 20)Which of the following circuits come
written in 6-bits sign magnitude form:

a) -31 to 31 under the class of combinational logic
b) 0 to 64 circuits?

¢)-32 to 31 a) Register  b) Decoder

d) -64 to 64 ¢) J-K flipflop d) Counter

19) S-R type flip-flop can be converted into D type
flip-flop if S is connected to R through:
a) OR gate b) AND gate ¢) Inverter
d) NOR gate ¢) None of These

Question (2): (Total : 20 Marks)

1) Usinga Karnaugh map, find minimal SOP and POS expressions for

F(A,B,C,D)=A-B.C +B.C.D' + A-D +B-C-D' " (Marks: 4) .
2) Implement the following Bo'olean function with an 8-to-1 mdltiplexer. B
* f(A, B, C, D) =IZm(2,4,6,9,10, 11, 15) . - (Marks:4)

. 3) Convert the following circuit to use only 2-input NOR gates. Minimize the final circujt by
- using as few NOR gates as possible. Do not minimize the original circuit.

A v By (@

' |
F
(Marks: 4)

4) Draw 4-bit circular shift right register with using external signal for controlling shifting
operation. (Marks: 4)

5) Design synchronous 4-bits binary down counter using clocked T flip-flops. (Marks: 4)

Good Lick

Examiners: Prof.(Assoc.) Dr. Mahmoud Alshewimy
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Question (1) (Total : 20 Marks)

1) Refer to the following figure. If A =0 and
B = 1, what will be the logic states at X, Y
and Z?

a) X=1,Y=1,Z=0 b)X=1, Y=0,Z=0
1 d)X=0, Y=1,Z=0

2) The function F(A, B,C)=Y(1,2,3,5,7)
is equivalent to
a)C+AB b)C+AB
¢)C+AB d)C+AB
3) Using the relation between minterm and
maxterm, what is the corresponding
maxterm for the minterm (A.B.C')?
a)(A'+B'+C) b)(A'+B'+C")
¢) (A+B'+C) d)None of these
4) Given the function as sum of minterms
F(A,B,C,D) =Y m (0,1,7,10,11) , what is
the product of maxterms form of the
function?
a) 11M(9,10,12,13,14)
b) IIM(2,3,4,5,6,89,12,13,14,15)
¢) IIM(®,5,6,7,11,12,13,14)
d) None of theses
5) Simplify F=Y m (2,4,5,7), using maps.
a) AB'+AC+ABC' b)AB+ABC'
¢) AC+AB'C  d)None of these
6) A full-adder has a Cin = 1. What are the
sum () and the carry (Cout) when A =1
and B=1?
a)sum=0, Cout=0 b)sum= 0, Cout = 1
¢) sum= 1, Cout=0 d)sum= 1, Cout = 1
7) An nto 2" decoder outputs are:
a) n minterms of the input variables
b) 2" minterms of the input variables
¢) n product terms of the input variables
d) None of these
8) The problems of encoder are:
a) Its high price and low speed
b) Having all 0's and more than one 1's in
the input pattern
¢) Its complexity and large space
d) None of these

9) The signed magnitude number
11001100, is equivalent to
a) —7641p b) 20449
c) CCyg d) 12124,
10) What is the decimal value of the
hexadecimal number 777?
a) 191 b) 1911
c) 19 d)19111

11) The binary number equivalent to the

-

decimal number 151.75 is........
a) 10000111.11  b)11010011.01 =
¢) 00111100.00 d)10010111.11--
12) Simplify Y =AB'+ (A'+ B)C:.
a)AB'+C b) AB+AC
c) AB+AC’ d)AB+A
13) Which is the major functioning
responsibility of the multiplixer circuit?
a) Decoding the binary information.
b) Generation of all minterms in an
output function with OR-gate.
¢) Generation of selected path between
multiple sources and a single
destination.
d) All of the above.
14) To operate correctly, starting a ring
counter requires:
a) clearing all the flip-flops
b) presetting all the flip-flops
¢) presetting one flip-flop and clearing
all the others
d) clearing one flip-flop and presetting
all the others

-

15) What is the gate represented using the
given multiplexer circuit.

&-to-1
Mux C

O=r0Q

T
A B
a) AND b)OR ¢)XOR d)XNOR
16) A JK flip-flop with J = 1 and K =1 has a
20 kHz clock input. The Q output is 10kHz.
a) True D) False
17) The synchronous input only can be used to
set the flip-flop to either 1 or O state.
a) True b) False

S Bl




Advanced Robotics
Course Code: MEP/CCE452
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Final Exam
Total Marks: 40 — June 1 1, 2025
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Mechanical Power Eng. Dept.

Answer the Following Questions: 4_Questions in 3 Pages

Question No. (1): [10 Marks]

1- For the mobile robot that has the opposite schematic diagram, -
calculate the instantaneous radius of the curvature (R) if the left
and right wheels velocities are 10 m/sec and 20 m/sec respectively
and the robot base width (distance between right and left sides) is
80 cm and determine the direction of the motion of the robot.-
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2- For the mobile robot that has the below schematic diagram, if
wheelbase of the vehicle (D) is 70 cm, the distance between the rear (back) wheels is 50 ¢cm and
distance from the right rear (back) wheel to the center of rotation (L) is 100cm:
(4 Marks)

a. Define the meaning of the instantaneous center of rotation (ICR).

b. Calculate the steering angle (¢y)

¢. Calculate the instantaneous center of rotation (ICR) distance from the center of each wheel (inner
and outer front ones) and from the center of the axis of two front wheels.

1
1
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i <— L —> (ICR) X
e e e e
3- For a four-wheeled mobile robot: (4 Marks)

a. Draw the block diagram for the mobile robot motion control system to control the robot linear
and angular velocities.

Determine the inputs and the outputs of the controller and the robot.

Suggest the type of the sensors used to measure the robot outputs

d. Suggest the type of the controller to be used to control the robot for trajectory tracking.

e e

Please Turn Over Page 1 0of3 il Qb dllas oy

Question No. (2): [10 Marks]

A- True or False and correct the False ones? (5 Marks)

1) A non-holonomic vehicle can travel in every direction and function in tight areas.
2) Indifferential drive mobile robots, the two wheels are driven by one motor .

3) Skid steering drive consists of two combined driven rear wheels and two combined steered front whegls.

4) Mobile robots may be classified into wheeled and tracked mobile robots only.

5) Inmobile robots, locomotion mechanisms enable it to move unbounded throughout its environment.

ey 7 - - e

AB- Choose the correct answer: (5 Marks)
1- The main problems in Wheeled Mobile Robots (WMR) design are ... -
a- traction b- maneuverability | c- stability .d-control e- all of the above

2- rWhich one of the following are Conventional wheel that are used in mobile robots except.........

e-a,b,andc

a- powered fixed b- castor c- powered steering d-universal

3- The components of a mobile robot are......

a- controller b- control software | c- sensors d-actuators | e- botha,b f- all of them,

4- ... robot is totally under control of a driver with a joystick or other control device.

c- Autonomously randomized robot

“a- A manually teleoperated b- Guarded tele-op

d- Autonomously guided robot | e- Line-following Car f- none of them

5- Locomotion and manipulation share the same core issues such that .. ...

a- Stability | b-Contact characteristics | c- Environmental type | d-bothaandb | e-all of them.

Question No. (3): [10 Marks]

The 3-DOFs robot, shown in the Fig. 1, is to move from point (3, 5, 5) to point (3, -5, 5) along a straight line,
divided into 5 sections. The inverse kinematic equations of the robot are also given below. Find the angles of

the three joints for each intermediate point.

By = tan‘l(Px/Py)
65 = cos™[((B,/C,)" + (B, — 8)% — 162)/ 162]
62 = cosTH[(Cy (P, — 8)(1 + C3) + P,S3)/(18(1 + C5)Cy)]

Question No. (4): [10 Marks]

For the 2-DOFs robot arm given in Fig. 3 (n = 2), find (using the data given in Table I):
a) The total kinetic and potential energies (K and P)
b) The Christoffel symbols (c;jy) for only k = 2
¢) The equation of motion for only k = 2

Please Turn Over Page 2 of 3 dasall b8l Slld e



Table I Data for Q4
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Fig. 2 2-DOFs Robot
e e End of Questions ~=------memmmmmeemeee

Dr. Omar Mehrez — Dr. Osama ElShazly
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Question No.

2-B) Answer

True or

Question Correction ‘No. | Choice No
No. False False Word Correct word 1
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2 i
3 3
3 4
5
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Question (1): Answer the following question in the electronic answer form

D

2)

4)

5)

6)

7)

8)

9)

10)

1)

Which of the following statements is correct?

a) RAM is non-volatile memory whereas b) RAM is volatile memory whereas ROM is a
ROM is a volatile memory non-volatile memory

c) Both RAM and ROM are volatile d) Both RAM and ROM are non-volatile
memories but in ROM data isn't lost when memories but in ROM data isn't lost when
power is switched off power is switched off

The MULSU instruction works on R0 and R1 only.

- a) True F " b) False - o=

The fgrl.ge of-byte-signed operands is
a) +127 to -128
c) +128to -128

b) +128 to -127
d) +127 to -127

The CALL target address can be anywhere in the 4M word address space.

a) True b) False
The S flag is equal to the N flag, when ........
a) Nflag=1 b) Vflag=0
c) Nflag=0 d) Vflag=1
When using IN instruction, you can use the names of 1/0 registers instead of their addresses.
a) True b) False
When adding two signed numbers, .......... is used to indicate whether the result is valid or not.
a) The S flag b) The N flag
c) TheV flag d) The C flag

When adding the following numbers (-128 and -5), the values of N, S and V flags are
a) N=1,S=1and V=0 b) N=0, S=0 and V=1
¢) N=0,S=1and V=1 d) N=0, S=0 and V=0

Is "MUL R2, 0x10" a valid AVR instruction?
a) True b) False

The subtraction instruction used for subtract an immediate value from a register pair and stores
the result in the register pair is

a) SBI b) SBIW

c) SBIB d) SBIC

Storing of information on the stack is called a POP, while the loading of stack contents back
into register is called a PUSH
a) True b) False

12)
13)

14)
15)
16)

17)

18)

19)

| 20)

21)

22)

23)

24)

25)

26)

For inputting the data, if we put 1s into bits of PORTx register, the .......... are activated
a) PC b) LEDS
c) switches d) Pull up resistors

When adding the following numbers (+70 and +96), the values of N, S and V flags are
a) N=1, S=1 and V=0 b) N=0, S=1 and V=1
¢) N=0, S=0 and V=1 d)N=1,S=0and V=1

Microcontrollers are normally less expensive than microprocessors

a) True b) False
All RAM, ROM, and EEPROM are in bits
a) True b) False
The vast majority of AVR registers are 32-bit registers
a) True b) False
THE cwsmmmemsassanss s is 2-byte instruction. When the instruction executes the PC is loaded
with the contents of Z register. s
a) CALL " Db)RCAL -
c) ICAL d) IMP

LDI instruction can load values into registers from 1 to 15
a) True b) False

EEPROM memory loses its data when power is off whereas SRAM does not
a) True b) False

The control buses are used to .
a) provide read or write signals to the device ~ b) get data from the device or to send data to it

¢) find any connected device d) all of the above

Is "SBIR2, 0x10" a valid AVR instruction?
a) True b) False

Address assigned to any device must be unique
a) True b) False

In contrast to GPRs, the SFRs don't have any specific function, and are used for storing general
data.

a) True b) False

The SBI, CBI, SBIC and SBIS instructions can be used for all the I/O registers.
a) True b) False

Which of the following is suitable for high volume

a) Flash memory b) EPROM

¢) Mask ROM d) EEPROM

A single ROM is used to design a combinational circuit described by a truth table. What is the
number of address lines in the ROM?

a) Number of input variables in the truth table b) Number of output variables in the truth table
¢) Number of input plus output variables in d) Number of lines in the truth table

2



27)

28)

the truth table

Storage capacity in computers is bites. But, storage capacity of IC chip in bytes
a) True b) False

LDS instruction is a 2-bytes instruction, while IN is 4-bytes, so LDS is faster than IN.
a) True b) False

Question (2 )

a)

What is the function of Pull-up resistor? Sketch it.

b) Write the following programs

©)

i Create a square wave of 60% duty cycle on bit 3 of Port C -

i Get data present at the pin of port C and send it to port B mdeﬁmtely, after adding
the value of 5 to it.

i If we want to make the pull-up resistors of port C active.

iv. Subtract two 16-bit numbers, 2762H - 1296H. Place the difference in R26 and R27*

registers.

-

—~ -_ =

*WhaPdoes “OUT OCRO, R23” do? X

d) What is wrong with “STS 0CRO, R23”? What does it do?

€)

Compare between RISC and CISC architecture (put your answer in table).

Question (3_)

a)
b)
©)
d)

What are the advantages in using the .EQU directive to define a constant value?

What is the function of the DDRx register?

What the CBI and SBIS instructions do?

Find the time delay for the delay subroutine shown below if the system has an AVR with
frequency of 10 MHz.

LDI R20, 200
RACK: LDI R25, 1CO

NOP

NOP

NOP
HERE DEC R25

BRNE BERE

DEC R20

BRNE BACK

With Best Wishes

Ass. Prof. Heba A. ElRhobby
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Question (1) : Answer the following question in the electronic answer form
1) Which of the following statements is correct? 14)
a) RAM is non-volatile memory whereas b) RAM is volatile memory whereas ROM is a
ROM is a volatile memory non-volatile memory 15)
c) Both RAM and ROM are volatile d) Both RAM and ROM are non-volatile
memories but in ROM data isn't lost when memories but in ROM data isn't lost when
. . " . 16)
power is switched off power is switched off
2)  The MULSU instruction works on R0 and R1 only. - .
, e 4 B 17)
a) True ~ - b) False Nl y Bl _ r
- Y . s ] N
3)  The range of byte-signed operands is .
a) +127 to -128 b) +128 to -127
c) +128to -128 d) +127 to -127 18)
4)  The CALL target address can be anywhere in the 4M word address space.
a) True b) False
19)
5)  The S flag is equal to the N flag, when ........
a) Nflag=1 b) Vflag=0 20)
c) Nflag=0 d) Vflag=1
6)  When using IN instruction, you can use the names of I/O registers instead of their addresses.
a) True b) False 21)
7) ~ When adding two signed numbers, .......... is used to indicate whether the result is valid or not.
a) The S flag b) The N flag
¢) TheV flag d) The C flag 22)
8)  When adding the following numbers (-128 and -5), the values of N, S and V flags are
a) N=1,S=1and V=0 b) N=0, S=0 and V=1 23)
c) N=0,S=1and V=1 d) N=0, S=0and V=0
9) Is"MUL R2, 0x10" a valid AVR instruction?
a) True b) False 24)
10) The subtraction instruction used for subtract an immediate value from a register pair and stores
the result in the register pair is 25)
a) SBI b) SBIW
c) SBIB d) SBIC
26)

11)

Storing of information on the stack is called a POP, while the loading of stack contents back
into register is called a PUSH

a) True b) False

.......... are activated

For inputting the data, if we put 1s into bits of PORTX register, the
a) PC b) LEDS
c) switches d) Pull up resistors

When adding the following numbers (+70 and +96), the values of N, S and V flags are
a) N=1, S=1 and V=0 b) N=0,S=1 and V=1
¢) N=0, S=0 and V=1 d) N=1, S=0 and V=1

Microcontrollers are normally less expensive than microprocessors

a) True b) False
All RAM, ROM, and EEPROM are in bits
.a) True = b) False

The vast majority of AVR registers are 32-bit registers

a) True b) False

-
- -

is 2-byte instruction. When the instruction executes the PC is.loaded
with the contents of Z register.
a) CALL
¢) ICAL

-

b) RCAL
d) IMP

LDI instruction can load values into registers from 1 to 15
a) True b) False

EEPROM memory loses its data when power is off whereas SRAM does not
a) True ' b) False

The control buses are used to
a) provide read or write signals to the device
¢) find any connected device

b) get data from the device or to send data to it
d) all of the above

[s "SBIR2, 0x10" a valid AVR instruction?

a) True b) False
Address assigned to any device must be unique
a) True b) False

In contrast to GPRs, the SFRs don't have any specific function, and are used for storing general
data.

a) True b) False

The SBI, CBI, SBIC and SBIS instructions can be used for all the I/O registers.
a) True b) False

Which of the following is suitable for high volume
a) Flash memory b) EPROM
¢) Mask ROM d) EEPROM

A single ROM is used to design a combinational circuit described by a truth table. What is the
number of address lines in the ROM?

a) Number of input variables in the truth table ~b) Number of output variables in the truth table
¢) Number of input plus output variables in d) Number of lines in the truth table

2




the truth table

27)

28) LDS instruction is a 2-bytes instruction, while IN is 4-bytes, so LDS is faster than IN.

a) True b) False

Storage capacity in computers is bites. But, storage capacity of IC chip in bytes

a) True

Question (2_)

a)
b)

©)

What is the function of Pull-up resistor? Sketch it.

Write the following programs

b) False

i. Create a square wave of 60% duty cycle on bit 3 of Port C

i Get data present at the pin of port C and send it to port B indefinitely, after adding

the value of 5 to it.

. If we want to make the pull-up resistors of port C active.

iv. Subtract two 16-bit numbers, 2762H 1296H Place the difference in R26 and R27 .

registers.

—~ -_

What does “©OUT OCRO, R23” do?

d) What is wrong with “STS 0CRO, R23”? What does it do?

¢) Compare between RISC and CISC architecture (put your answer in table).

Question (3_)

a)
b)
©)
d)

g)
h)

What are the advantages in using the .EQU directive to define a constant value?

What is the function of the DDRx register?
What the CBI and SBIS instructions do?

Find the time delay for the delay subroutine shown below if the system has an AVR with

frequency of 10 MHz.

LDLC
BACK: LDI
NOP
NOP
NOP
HERE DEC
BRNE
DEC
BRNE

What does the LDS instruction do?

How is the IN instruction different from LDS?

What is the difference between ADD and ADC?

R20,
R25,

R25
EERE
R20
BACK

What is the difference between the N and S flags? A

Which flags will be affected

200
1C0

LDI R20, 0x7F
LDIR21, 0x01
ADD R20, R21

With Best Wishes

Ass. Prof. Heba A. ElRfiobby
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1- | Only MEMS technology can allow the upcoming widespread of IoT possible due to its

A- high production B. low production C. | case ofuse - | p- Aand B
rate cost
2. In photolithography, the minimum linewidth that can be printed on the photoresist dependg on
wavelength of the gap between the _ machine power ° A and B
A- | light B- | photomask and the | C- |~ - D-|"
o - =t wafer )
35 | saiis PR becomes more soluble when exposed to light.
A- | Positive | B- | Negative | C- [ Neutral | D- | Light-sensitive
4- | A1 pm thick Si layer can be thermally oxidized to produce ...... pm thick SiO: layer.
A- | >1 |B-] <1 [l =1 |D-1=0.5
5. In the deposition by evaporation process, the problem of missed steps occurs because the
evaporated atoms travel to the wafer in ...... .
A- | low pressure | B- | high pressure | C- | low vacuum | D-] high vacuum
i In the RF sputtering system, the sputter target is placed on the ...... » While wafers are placed
on the...... ]
A- | cathode — diode | B- | diode — anode | C- | cathode — anode | D- | anode — cathode
7. In CVD, the deposition is conformal over all kinds of surface topography, because reactant
gases are transported through ...... :
A- | osmosis | B-] dialysis | C- | diffusion - | D- | active transport
8 The first step in Atomic Layer Deposition (ALD) is pulsing ...... over a substrate having a
monolayer of OH. :
A- | (CoHs)aZn | B- [ (CoHs)2Zn | C- [ (CoHs)4Si | D- [ (C;Hs),Si
9. Metals can be electroplated over a metal seed layer on a substrate, as electrical current carries
metal ions from a metal ...... to a(n) ...... in an electrolyte.
A- | cathode — anode | B- [ anode — cathode | C- | diode- anode | D- | cathode — diode
10- Soft ...... is a technology that uses a soft elastomer to form a replica of photolithographically
defined patterns.
A- | photography | B- | radiography | C- | lithography | D-] biography
11- The energy of direct bonding between silicon wafers can be ...... by high-temperature
treatment.
A- | increased | B- | decreased | C- | stabilized | D- [ normalized
1 i‘ Anodic bonding can occur between a silicon wafer and a glass wafer that contains mobile ......
ions.
A- sodium B- potassium C. sodium and _ | sodium and/or
{ potassium potassium
|| 13- | Wafer bonding with metallic interlayer offers a ...... seal with high bonding strength.
'l . [ covalent i . | non-covalent T ~. | hermetic ! | non-hermetic ‘
il 2 B D-| |
L____ ~ Page 1 0of3 o 2l

14- | Glass frit bonding can tolerate some surface ...... =

A- | hardness B- | roughness C- | stress D- | strain

15- | A(m) ...... etchant etches silicon independent of the crystal plane.

' A- | isotropic | B- | anisotropic | C- | sub-crystal | D- [ Miller

16- | Wet etching in MEMS processing is typically done ...... 100 °C.

A- | above | B- | below | C-]at | D- [ far above

17- | There are basically ...... etching modes with plasma.

A- | two | B-| three | C- | four | D-| five

18- | In Reactive Ion Etching (RIE), the etching is done by ...... effect(s).

A- | physical | B- | chemical {C-| aerodynamic | D- | Aand B

19- | In the electrostatically actuated comb drive, the vertical force components are ...... g

A- | added | B- [ multiplied | C- | energized | D- | cancelled

20- In the comb drive, the electrostatic force in the x direction depends on the following
parameters except ...... .

A- | air permittivity | B- ["applied voltage | C- [ air gap | D- | overlap length

21- | The ...... of the electrostatic micromotor allows the rotor to rotate but not to translate.

A- | finger | B- [ hub | C- | shoulder | D-.] under-cut

2. Typically, the "pull-in effect" in electrostatic actuation happens when the two plates, —
separated by an air gap, are drawn together BY wsves of the initial gap between the two ) plates.

A- | dne-third | B- [ one-fourth | C- | one-sixth | D- [ half

23’: In the mechanically tunable ...... filter, the cutoff wavelength depends on the air-gap‘Spacing
between the permalloy plates.

A- | IR | B- [ IRI [C-| IC | D- [ ICI

24. One of the difficulties of scaling electromagnetic motors to the micron scale is fabricating +....
on a chip.
high-impedance large-turn coils high-ohmic large number of ICs

A- . B- C- ; D-
terminals resistors

25- | The piezoelectric bimorph produces ...... displacement.

A- | axial | B- | bending | C- | torsional |D-[BandC

26- | In the ultrasonic motors, the ...... is the element carrying the waves.

A- | rotor | B- l stator I C- ] pole l D- f impeller

27. In the chevron-type actuator, the lateral displacement of the shuttle depends on the ......
between the anchors.

A- | resistance | B-| impedance | C-] capacitance | D- | voltage

28. The optical switching of DLP mirrors is used to store the information for the position of the
yoke, either +...... L. i W o

A- 5,3 | B-] 10, 10 |C-]5,10 |D-110,5

29. In a Grating Light Valve, ...... is deposited on top of the silicon nitride for an electrical
connection and optical throughput.

A- | Aluminum | B-| Zinc | C-] Copper | D- | Tin

30- In a TMA mirror, the grayscale control is obtained by tilting the mirror at an angle from 0 to
6° and using a(n) ...... filter.

A- | high-pass | B-|RC | C- [ knife | D- | edge

31- | There is a trade-off between the sensitivity of the accelerometer and its ...... .

A- | frequency | B- | resolution | C- | hysteresis | D- | bandwidth

3. Asilicon ...... sensor is typically made by implanting dopants — to form resistors — on a bulk-
micromachined silicon diaphragm.

A- | light | B- | torque | C-] temperature | D- | pressure

33- | Without the....... , the diaphragm of the capacitive microphone will be damped too much.

A- | implants | B- | capacitors | C- | holes | D- | pre-strain

34- 1 ...... valves are opened by defauit and closed by the energy from fluid.

|LA- | Passive ___|B-[ Active [ C-] Reactive | D- | Pulsive
e T Page 2 of 3




35, r MIMS micrephones could withstand 250°C, a relatively high temperature needed for
| ~~ | auiomated ....... : B
A- | charging | B- | soldering | C- | pre-straining |D- |Band C
36~ | As advantage(s) of the piezoeleciric MEMS microphone, ...... .
A- H-::‘:fd.i';‘SS of DC : 8. { good linearity C. simiple fabrication D- A,B,and C
bias voltage 1
| 37 | cones . micropumps are inherently prone to mixing downsfream fluid with upstream.
| A- | Valved | B-| valveless | C- | Pulsive | D- | Repulsive
38 _Diaphragm bending that can produce the fluid motion obtained with ...... actuation consumes
the largest pewer and responds siowest to electrical input.
A- | electrostatic | B- | electrothermal | C- | piezoelectric | D- | piezoresistive
30. The response of the simplest accelerometer versus frequency is uniform up to about the ......
frequency.
A- | linear | B- | exponential | C-[cutoff | D- | resonant
40- Among many renewable energy sources, ...... is (are) particularly attractive due to its (their)
ubiquity. ) )
A- | winds - | B- | sunlight | C- | vibrations : | D- | sea waves

Question 2:

= -8
Use only sketching to show:
1- The steps of the Damascene process.
2- The ultrasonic motor.
3- The electrostatic scratch drive actuator (SDA).
4- The electrostatically actuated optical reflective switch.
5- The operational principle of quake valve.

il el
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12) In washed out image, the components of histogram are concentrated on which side of the grey
scale?

a) High b) Medium c) Low d) Evenly distributed
13) The absence of receptors is in the retinal area called...........
a) blind spot b) ciliary body c) Lens d) fovea

14)The transition between continuous values of the image function and its digital equivalent is called
a) Quantization  b) Sampling c¢) Rasterization d) None of the Mentioned
15) Images quantized with insufficient brightness levels will lead to the occurrence of ...
a) Pixilation b) Blurring c¢) False Contours  d) None of the Mentioned
16) The distance measures the path between the pixels based on an 8-connected neighbourhood, is
called:
a) Euclidean distance b) City-Block distance
¢) Chessboard distance d) None of thesé -
17) The most familiar single sensor used for Image Acquisition is w.........
a) microdensitometer  b) photodiode  ¢) CCD d) none of the mentioned

18) The non-linear spatial filters whose response is based on ordering of the pixels contained is

called ........
a) box filter ~ b) order-statistic filter ~ c¢) gaussian filter d) smoothing filter
193 Respagse of the gradient to noise and fine detail is ..... e anin o the Laplacian’s.

a) equal to ~ b) lower than d) has no relation with .

20) What is the next step in image processing after compression?
a) Wavelets b) Morphological processing  ¢) Representation and description d) Segmentation

(Question 2) (Total: 20 Marks)

¢) greater than

1) Given the following image f(x,y) shown as follows. Let the input and output gray levels are in the
range of [0, 7]. Assume that the expected probabilities of gray levels in the output image are {0:

10%, 1: 15%, 2: 20%, 3: 20%, 4: 15%, 5: 10%, 6: 5%, 7: 5%}. Apply histogram specification on this

image. s (5 Marks)
o 0 1 1 2 2 3 3]
D o0 1 & 2 2 3 3
4 4 5 5 6 6 7 7
1 4 5 5 6 6 7 7
D o1 1 2 2 3 3
g o 1 1 2 2 3 3
i 4.5 5 6 6 7 7
4 4 5 5 6 6 7 7]

2) Given an image segment shown below, find the intensity value of the circuled

pixel, (5 Marks)

124 48] 44| 37]140
126 | 40| 31| 45|145
131 30]C23) 52]150
142] 42| 60| 78163
149 56| 38162166

1) After applying a 3x3 median filter.

2) After applying the wighted averaging filter. Page 2 of 3
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1) In spatial domain, which of the following operation is done on the pixels in sharpening the image?*
a)Integration b)Average c)Median d) Differentiation
2) Inan application averaging mask is applied to input images to reduce noise and then a Laplacian
mask is applied to enhance small details, if the order of these operations are reversed then the results
of the two sequences are .............
a) differentdue to nonlinearity of Laplacian  b) different due to nonlinearity of averaging
¢) different due to nonlinearity of both operations d) the same due to linearity of both operations
3) The power-law transformation is given as: s = cr?, ¢ and ' are positive constants, and r is the gray-
level of image before processing and s after processing. What happens if we increase the gamma
value from 0.3 to 0.7? ’ ] e
@) The contrast increases and the detail increases b) The contrast decreases and the detail decreases
¢) The contrast decreases and the detail increases d) The contrast increases and the detai] decreases
4) In Histogram Matching or Specification, z= G™'[T(r)], r and z are gray level of input and output
image and T & G are transformations, to confirm the single value and monotonous of G! what of the
following is/are required?
a) G must be monotonic b) G must be strictly decreasing
¢) G must be strictly monotonic d) all of the mentioned ¢) None of the mentioned
5) For a local enhancement using mean and variance, there is one condition: ms, y) < ko Mg, where, Mg
is global mean, ko a constant and mg(x, y)a measure of gray value as light or dark at point (x, y). Then,
which fact is true for ko?
a) It is a negative constant with values less than -1.0 b) It is an integer constant with values between -1.0 and 1.0
¢) It is a positive constant with values less than 1.0 d) None of the mentioned
6) For a local enhancement using mean and variance, there is one condition: osx, y) < kaDg, where, Dg

is global standard deviation, k» a positive constant and oy(x, y) @ measure of contrast at point (X, y).
Then, which fact is true for k if its values is greater than 1.0?

a) Enhancement is being done on light areas b) Enhancement is being done on dark areas

c¢) Enhancement is being done independent of value of ko  d) None of the mentioned
7) A filter is applied to an image whose response is independent of the direction of discontinuities in the
image. The filter could be ...............

a) Median filter b) Laplacian filter c¢) Gradient filter d) Sobel filters

8) A mask of size 3x3 is formed using Laplacian including diagonal neighbours that has central
cocfficient as 9. Then, what would be the central coefficient of same mask if it is made without diagonal

neighbours?
a)s b) -5 c)8 d)-8
9) The gradient is which of the following operator?
a) Linear operator b) Order-Statistic operator
c¢) Nonlinear operator d) None of the mentioned
10) A First derivative in image processing is implemented using which of the following given
operator(s)?
a) Magnitude of Gradient vector b) The Laplacian
c) Phase of Gradient vector d) None of the mentioned
11) The type of interpolation where the intensity of the 16- neighbouring pixels contributes to obtain
intensity of a new location is called.........
a) bicubic interpolation
¢) hexagonal interpolation

b) quadratic interpolation
d) bilinear interpolation

Page 1 of 3




3)The two 256-gray levels images shown in the figure below have the same size and border.

Although they are quite different inside they have the same histogram. Suppose that each image is

blurred with a 3x3 averaging mask):

1) Explain why the two images give have the same histogram.

2) Would the histogram of the blurred images still be equal? Explain.

=

e
;'5-:{.

(5 Marks)

amat
-.-.

s : : | .| (1) . @)

c— -

-t . ¥ ’ = = 4) Consider the colored 1 1mage flowers.png; write the appropriate python commands-to-read
a the image then: (5 Marks)
: A) show the image and its histogram in a sub-plotted figure.
B) Resize the image into its double size.
C) Rotate the image with 30° clockwise. H
Best wishes
Page 3 of 3
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Please, answer the following questions (assume any missing data):- -
Question One, (12 Marks):

a) Sketch the engineering symbol for each of the following hydraulic circuits components ant
mention its function in one sentence: i- (double acting cylinder-doble piston rod) ii- (limited-rotation
actuators) iii- (pressure reducing valve) iv- tsolenoid-actuated, tandem centre,_spriag-centre, 3-

position, 4-way valve) v- (pressure com pensated flow valve).
- )

- - i ]
Sketch a complete hydraulic power system to control the speed of a bidirectional, constant
torque hydraulic motor.

c) Mention and sketch four methods of hydraulic actuators mounting.

d) A rotary actuator has the following physical data: outer radius of rotor is 10 mm; outer radius
of vane is 32 mm and width of vane is 20 mm. If the torque load is 85 N.m, what pressure must be
developed to overcome the load?

Question Two, (8 Marks):

a) Sketch a complete hydraulic power system which uses a compound pressure relief valve to
unload the pump at low pressure during periods between work cycles.

b) Sketch a complete hydraulic power system which uses two pilot check valves to lock a cylinder
actuator

Question Three, (10 Marks):

a) What is the function of the servo-valve? Sketch a mechanical-type servo system showing how
the output is fed to modify the input.

b) What is the hydrostatic transmission system? Mention three applications of this system and
identify its advantages.

) A pressure relief valve (PRV) contains a poppet with a 4.20-cm? area on which system pressure
acts. During assembly a spring with a spring constant of 3200 N/cm is installed in the valve to hold the
poppet against its seat. The adjustment mechanism is then set so that the spring is initially compressed
0.50 cm from its free-length condition. In order to pass full pump flow through the valve at the PRV
pressure setting, the poppet must move 0.3 ¢cm from its fully closed position. Determine the

i) Cracking pressure

ii) Full pump flow pressure (PRV pressure setting)

iii) What should be the initial compression of the spring in the PRV if the full pump flow
pressure is to be 40% greater than the cracking pressure?

Question Four, (10 Marks):

a) For a hydraulic power system which is driven by an electric motor (i, €) to actuate a hydraulic
cylinder against a load F and moves with a velocity V. Sketch a diagram which shows the power
transmission and transformation chain to drive the load. Indicate the causality relationship with the
related formulae.

Page 1 of 2
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b) A 10,000 N weight is to be lowered by a vertical cylinder, as shown in Figure. The cylinder has
a 75-mm-diameter piston and a 50-mm-diameter rod. The weight is to decelerate from 100 m/min to a
stop in 0.5 s. Determine the required pressure in the rod end of the cylinder during the deceleration
motion. s

a7 A

For the hydraulic system in the Figure, the following data are given:

1. The pump is adding 2.984 kW to the fluid.

2. Pump flow is 0.00158 m?/s.

3. All pipes has 0.01905 m inside diameter.

4. The specific gravity of the oil is 0.9.

5. The oil tank is vented to the atmosphere.

6. The elevation difference between stations 1 and 2 is 6.096 m.

- The pressure at station 1 in the hydraulic tank is atmospheric

- 8. The head loss H between stations 1 and 2 is 12.19 m of oil.
Find the pressure available at the inlet to the hydraulic motor (station 2).

HYDRAULIC
MOTOR

|

6.056 m
ELEVATION
ELECTRIC
MOTOR J

OIL TANK

End of questions

EXAMINERS Prof. Dr. Ayman Bakry
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Please, answer the following questions (assume any missing data):-
Question One, (10 Marks): o

a) Sketch the engineering symbol for each of the following hydraulic circuits components
and mention its function in Dne sentence: i- (double acting cylinder-single piston rod) ii-
(limited‘-'rdtatiop actuators) iii- (pressure relief valve) iv- (hand-actuated, open centre, spring-
centre, 3-position, 4-way valve) v- (Non-pressure compensated flow valve).

b) What is the function of the stop tube in hydraulic actuators.

c) Sketch a complete hydraulic circuit used for the automatic continuous reciprocation of
a hydraulic cylinder. Please, write the names of each component in the sketch.

d) A rotary actuator has the following physical data: outer radius of rotor is 10 mm;
outer radius of vane is 32 mm and width of vane is 20 mm. If the torque load is 85 N. m, what
pressure must be developed to overcome the load?

Question Two, (10 Marks):

a) Sketch a complete hydraulic power system which uses a compound pressure relief
valve to unload the pump at low pressure during periods between work cycles.

b) Sketch a complete hydraulic power system which uses an unloading pressure valve to
unload a single pump.

¢) Sketch a complete hydraulic power system which uses an unloading pressure valve to
unload a large, high flowrate/low-pressure pump of a double pump hydraulic system for a
stamping machine.

d) Sketch a complete hydraulic power system which uses two pilot check valves to lock a
cylinder actuator

Question Three, (10 Marks):

a) What is the hydrostatic transmission system? Mention three applications of this system
and identify its advantages.

b) A hydrostatic transmission, operating at 105 bars pressure, has the following
characteristics:

Pump Motor

Vp =100 cm? Vp=7?

n = 85% m = 94%

Nm=90% N = 92%

N=1000 rpm N=600 rpm
Find: a) Displacement of the motor b) Motor output torque
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c) The oil tank for the hydraulic system shown in Figure is air-pressurized at 68.97 kPa .
gage. The inlet line to the pump is 3.048 m below the oil level and the pipe has a 0.0381 m
inside diameter. The pump-flow rate is 0.001896 m?®/s. Find the pressure at station 2 if:

i) There is no head loss between stations 1 and 2.
ii) There is a 7.622 m head loss between stations 1 and 2

-

- 8.0381m -
-«— INSIDE DIAMETER |

ELECTRIC( ),
moTor |\

0= 8.0018%6 m¥s

Question Four, (10 Marks):

a) For a hydraulic power system which is driven by an electric motor (i, e) to actuate a
hydraulic cylinder against a load F and moves with a velocity V. Sketch a diagram which
shows the power transmission and transformation chain to drive the load. Indicate the
causality relationship with the related formulae.

b) A 10,000 N weight is to be lowered by a vertical cylinder, as shown in Figure. The
cylinder has a 75-mm-diameter piston and a 50-mm-diameter rod. The weight is to decelerate
from 100 m/min to a stop in 0.5 s. Determine the required pressure in the rod end of the
cylinder during the deceleration motion.

ANNOANNNN O NNRRRASAS

10,000 N

c) For the fluid power system shown in the following Figure, determine the external load
(F1 and F?) that each hydraulic cylinder can sustain while moving in the extending direction.
Take frictional pressure losses into account. The pump produces a pressure increase of 69
bars from the inlet port to the discharge port and a flow rate of 0.00252m?/s. The following
data are applicable:
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Kinematic viscosity of oil = 0.000093 m?%/s
Specific weight of oil = 7840 N/m?
Cylinder piston diameter = 0.203 m
Cylinder rod diameter = 0.102 m

All elbows are 90° with K factor = 0.75

Pipe lengths and inside diameters are given as follows:

Pipe No. Length (m) Diam. (m) Pipe No. Length (m) Diam. (m)
1 1.83 . 0.0508 6 3.05 0.0254
2 9.15 0.0317 7 3.05 0.0254 -
3 6.1 0.0317_ .8 2.2 0.0317
4 3.05 T 0.0254 "9 122 0.0317
- = el :
5 3.05 0.0254
DCv C\[\F ' CYLINDER 1
CHECK VALVE = 72 )
(K= 5\ o Y 2
=1 H—= 4 TEE(K-18)
| TEE (K=1.8)
ELBOW g ® e
, P NG
PRV (9) ><\ ® @
M Op/g _ -~ F,
! — CYLINDER 2
i

Also, determine the heat-generation rate due to frictional pressure losses and calculate the
. retracting and extending speeds of both cylinders. Assume that the actual cylinder loads are
equal and are less than the loads that can be sustained during motion.

End of questions Good Luck,

EXAMINERS Prof. Dr. Ayman Bakry
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Solve the following questions

Question 1)
A) What is the difference between Inductive and Capacitive Proximity?
B) Explain the principal operation for magnetic encoder?
C) What is a Tacho-generator? Explain its principal operation?
D) What are the parameters varying the capacitance value of the variable capacitor?
E) What is the principal operation for load cell? )

(10 Marks)

Question 4) ~ (7 Marks)
A) The integrator circuit as shown in figure has an initial voltage Vx=—1.4 V across the capacitor at time t=0.
Step input voltage Vs=—2V is applied at time t=0. Determine the

RC time constant necessary such that the output voltage reaches g It
+10.2V at time t= 5.0 ms. i f| A

LS Iin

é
+=
R, / —0
3 .
Virtual ground .

&

-

Question 2)
A) Explain the types of the Timer?
B) What is the difference between Circuit breaker and Overload?

(7 Marks)

/== C) A line?? variable differential transformer has a stroke length of +150mm And produces a

resolution of 40mV/mm when moved.
Determine:
[ The LVDT’s maximum output voltage.
II.  The output voltage when the core is moved 120mm from its null position.
III. The core position from center when the output voltage is 3.75 volts.
IV.  The change in output voltage when the core is moved from +80mm to -80mm displacement.

B) Design a summing amplifier as shown in figure to produce
a specific output signal, such that vo = 1.25 — 2.5 cos @t
volt. Assume the input signals are vii =-1.0 V, viz = 0.5
cos @t volt. Assume the feedback resistance Rr = 10 kQ

Virtual ground

— v,

C) A stepper motor has a step angle = 3.6°.
L. How many pulses are required for the motor to rotate through ten complete revolutions?
II.  II) What pulse frequency is required for the motor to rotate at a speed of 100 rpm (rev/min)?

Question 3) (8 Marks)
A) Arduino can give a signal between 0 and 5V. The
shown figure expresses the duty cycle (expressed as ° >
a percentage) describes the width of the pulse 20% DuyCycie -l _! _l —I
within that frequency window. The value is from 0 ov
up to 255.
I.  Define the PWM : svf
II.  Write the Arduino code for getting the reading 50% Duty Cycle
(output pin is pin No. 9) iy
III.  What is the value of analogWrite(pin, value)
for each duty cycle? ol
IV.  What are the different options of reading real
analog input? 0% Dty Cyees |_ l_ l_ |_
oV

B) Solve the following questions:
I What is the main purpose of using Data acquisition?
II.  What is EMG and EOG sensors?
III.  Why should these sensors be used with filters?
IV.  Explain the used filters

Question 5) (8 Marks)
A) What is the problem of using chopping circuits to control Brushed DC? Then describe how to
control DC motor using H-bridge?
- B) What is the main components of servo motors, and how to control

C) Describe Variable reluctance stepper motor

D) A 220V series motor is taking a current of 40 A. The resistance of the series field is 0.25 Q.
Calculate the following:
I.  Voltage at the brushes
II. Back emf
III.  Power wasted in armature
IV.  Power wasted in field

Page 10f 2
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Answer the Following Questions:
Question No. (1):

Time: 2 Hours ]’fo'taiMir"ks: 40

5 Questions in 3 Pages

[7.5 Marks-0.5 mark for each point]

» True or False and correct the false ones?
1. Low initial cost is one of the advantages of Mechatronics systems.
Trained workers with only one Pngmeermg field background is essentlul in Mechatronics systems

- -

2
G ¥ Mechatromcs systems do not include sensors and aetuators elements. g v -
4. Tn a measurement system, the transducer performs filtering, amplification, or other signal conditioning

on the transducer output.

In mechatronic systems, signal processing facilitates the higher-level monitoring of the manufacturing

i

operation.

Sensor’s accuracy is the measuring instrument’s property to respond to the measured quantity changes.

~ 4y

6

7. LVDT sensor has three primary and four secondary coils with same number of turus for primary ones.
3. Absolute encoder must have an external processing of signals to obtain the angular position of a moior.
9. The belt’s slack side has a larger tension value than the other side.

10. Cam and follower mechanism can transform a translational motion into a rotary motion.

11. Higher kinematic pair mean the two links have a surface of area contact between them

12. Crossed-belt drive is used when driven and driving pulleys are to be rotated in the same direction.
13. Fluid link is a link which is partially deformed in a manner that affects the transmission of motion.
14, If a link is in a pure translation, the orientation of the link will be variable

15. Radial follower is one when the motion of it is along an axis away from the axis of the cam center.

Question No. (2): [10 Marks- 1 mark for each point]

» Choose the correct answer:

|
1- A good example of manufacturing applications of mechatronics system is .................... |
a- Automobile  b- high speed train c- Segway robot  d- CNC machines = e-all of the above
J- The SENSOT™S .ccocvevvarensaasnns measures the difference between the measured value and actual value.
a- repeatability b- sensitivity c- precision d- accuracy
2 . P— sensor can be found in Laptop track Pads. \
a- capacitive b- inductive c- both a and b d- none of the above |
|

4- LVDT can be:considered as ......ooevveenennnn Sensor.

Please Turn Over

a- capacitive b- inductive : c- resistive d- none of the above

Il 5- The gauge factor of a strain gauge is ........ =

a- g/ﬁ b- :;/L c- il d- f—/ﬁ
7 7o 8D/ 5%/,
b 6= Inthe BncOder, . -5« svvesisornvmse is used to filter signal into square wave used by microcontroller.
a-Mask b- LED c- Photodetector d- Electronic board
T~ THE....h o0 encoder keeps the correct position value in case of loss of power. ¢
a- single channel incremental b- Dual channel increniental c- absolute d- noiie of the above

8- The heart of any machine that is used to transfer motion from power source to an output is called.......

c-bothaandb d- none of the above

a- kinematics -« - b- dynamics

d- None of the above

L

a- Kinematics b- Dynamics c- Bothaand b
10-If a link is in a complex motion, the orientation and the translation of the link will be .........
c-Bothaand b

26)(0326)08200826)(8SOORSOOREOOR%C&&’)(ﬂ%(ﬁ%(ﬂ%(ﬁ%@&’)@%)m%)CR%)ORSOORSOOR&’)(&%)GRO&%)(RB)(R

d- None of the above

-

a- qonstant b- variable

Question No. (3): [S Marks]

> Find the transfer function, G (s) = X(s)/F(s), for the mechanical system shown in the following

Figure:

U M b= fin
[

FOCREDFDTRIDR IR EDRED CRID R FDR IR IO R EDRIORKC RIDREDREDRIODREORIODRIODRIOMXR

Question No. (4): [7.5 Marks]
% Determine the speeds and directions of rotation of all the gear wheels in the gear train illustrated

in Figure-1 given that gear wheel 1 rotates at 1200 rpm, clockwise. The numbers of teeth on each
gear wheel are given in Table-1 shown below. Tabulate your results. (Js> & <lida) 1)

\ Ok, oo s involves determination of position, velocity, and acceleration of a mechanism

Figure-1

Please Turn Over Page 2 of 3 i) ) olliad e



Gear Wheel Number of Teeth Gear Wheel Number of Teeth

i 22 5 26

40 6 42
3 24 44

4 44 Table-1
FOREDEOREIREIRIIRIIRIEOIRIORELOMRIONRIORIORIOIRIODIMNRIORIORIOR R ELIR R ELOR

Question No. (5): [10 Marks]

A. Figure-2 shows the two types of the optical encoder used for position measurements:

PHOTO SENSOR

SQUARING
CIRCUIT

Figure - 2.a Figure—-2.b

Consider that white color slot is represented by zero (0) and black color slot is represented by (1).
1. What is the type of the encoder in part-a and part-b of the figure?
2. Write the equation used for calculation of the resolution of the two encoders?
. How many tracks and bits used in the encoder shown in part-a?
. Which type of codes is used in the encoder shown in part-a? Why?
. Write down the table of the code used with the description of angles?

SIRIDIDRIDRIDR DR IR DR LR EIREIRIDNR DR IOREIRIIRIDREORIDREDREIREIDORIOREOMR
End of Questions

With My Best Wishes Dr. Osama Elshazly
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Question No. (2) Answer
No. | Choice No. Choice

Question No. (1) Answer

Question | True or Correction
No. False False Word | Correct word
1

1
2
3
4
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Answer the Following Questions:

Question No. (1):

5 Questions in 4 Pages

_[S Marks-0.25 mark for each point]

> True or False and correct the false ones?

1. Low initial cost is one of the advantages of Mechatronics systems.
.-

. Trained workers with only one engineering field background is essential in Mechatronics systems.

- el

2

3. Mechatronics systems do nof include se.nsors and actuators elements.

4. In a measurement system, the transducer performs ﬁlterir;g, amplification, or other signal conditioning
on the transducer output.

5. Inmechatronic systems, signal processing facilitates the higher-level monitoring of the manufacturing
operation.

6. Sensor’s accuracy is the measuring instrument’s property to respond to the measured quantity changes.

7. LVDT sensor has three primary and four secondary coils with same number of turns for primary ones.

8. A dummy gauge can be used with the strain gauge in Wheatstone bridge to remove the pressure effect.

9. Absolute encoder must have an external processing of signals to obtain the angular position of a motor.

10. Stress is the deformation or change in shape/size of a material due to applied force.

11. Absolute encoder must have an external processing of signals to obtain the angular position of a motor.

12. The belt’s slack side has a larger tension value than the other side.

13. In mechanism’s kinematics analysis, the required maximum force of a mechanism must be determined.

14. Cam and follower mechanism can transform a translational motion into a rotary motion.

15. Higher kinematic pair mean the two links have a surface of area contact between them

16. Crossed-belt drive is used when driven and driving pulleys are to be rotated in the same direction.

17. Fluid link is a link which is partially deformed in a manner that affects the transmission of motion.

18. Revolute joint allows pure translation between the two links that it connects.

19. If a link is in a pure translation, the orientation of the link will be variable

20. Radial follower is one when the motion of it is along an axis away from the axis of the cam center.

Question No. (2): [15 Marks- 1 mark for each point]
» Choose the correct answer:
1- A good example of manufacturing applications of mechatronics system is ..............

a- Automobile b- high speed train c- Segway robot  d- CNC machines e- all of the above

2~ The SERSOL’S «.vseivesersvnennsses measures the difference between the measured value and actual value.
a- repeatability b- sensitivity c- precision d- accuracy

3- A .............. sensor can be found in Laptop track Pads.
a- capacitive b- inductive c- bothaand b d- none of the above

4- LVDT can be considered as .................... Sensor.
a- capacitive b- inductive c- resistive d- none of the above

5- The gauge factor of a strain gauge is .....................

AR/ AL/, AR/ AR/
a- 3, “ER/ c- av), d- -Ap—/p
6- In the Encoder, ...... wevv...........is used to filter signal into square wave used by microcontroller.
a-Mask b- LED c- Photodetector d- Electronic board
g - F— encoder keeps the correct position value in case of loss of power. b e el
a-single channel incremental bsDual channel incremental c- absolute d- none of the above

8- The heart of any machine that is used to transfer motion from power source to an output is-called.......

a- kinematics b- dynamics c-bothaandb d- none of the above
9- . involves determination of position, velocity, and acceleration of a mechanism ok
a- Kinematics b- Dynamics c- Bothaand b d- None of the above

10- If a link is in a complex motion, the orientation and the translation of the link will be .........
a- constant b- variable c-Bothaand b d- None of the above
11- Links can be classified depending upon their type of connections into.................

a- binary b- ternary c- quaternary d- none of the above
12- A motor gear has 60 teeth and rotates at 100 rev/min. The driven gear has 30 teeth is connected through a

50 teeth gear to the driver to have the same direction of the driver. The driven rotational speed will

| S of the driver speed.
a- twice b- half c- equal d- none of the above
12 53 — gear train, the axis of the first and the last gears are co-axial and used clocks.
a- simple b- compound c- reverted d- planetary

14- To transfer power between two rotating shafts with distance between them equal to 2 meters, the ........

belt is more desirable.

a- Flat b- V-shape c- circular d- timing

I5-1he .. . belt is mostly used in where a moderate amount of power is to be transmitted from one pulley
to another.

a- Flat b- V-shape c- circular d- timing

FOREDR DR IR DR EDREDREDRIDR FDR IR IR DR IDRIDRIDREDRIDRIDORIDRIDOR
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Course Title Heat Transfer Academic Year 2024/2025
Second Semester Final Exam Course Code MEP404
Year/ Level All levels
Allowed time 3 hrs
Dat 28-June-2025 No. of P
. e oo Tages @) Total Assessment Marks: 40

Remarks: Notes for Students: Neat and clear answers will be appreciated.

Question Number (1) : , (07 Points)

a) Draw the temperature distribution and heat flow lines along two solid plates pressed against
each other for the case of perfect and imperfect contact and mention all factors that influence
the value of thermal contact resistance. (03 poihts)

b) An aluminum pan as shown in Fig.01 whose thermal co_nductivity is 237 W/ K has a flat

. @ottom with digmeter 15 cm and thickness 0.4 cm. Heat is' transferred steadily to boiling water
in the pan through its bottom at a rate of 1400 W. If the inner surface of the bottom of the pan is
at 105 °C, determine the temperature of the outer surface of the bottom of the pan. (04 points)

Question Number (2) (08 Points)

a) Draw a schematic diagram and the corresponding thermal resistance network for heat transfer
through a two-layer plane wall subjected to convection on both sides and write down the total

resistance equation. . (02 points)
b) By using the analogy between thermal and electrical resistance concepts, deduce the conduction
resistance of the wall and the convection resistance of the surface. (02 points)

¢) Consider a steam pipe of length L = 20 m, inner radius r1 = 6 cm, outer radius r; = 8cm, and
thermal conductivity k = 20 W/me<K, as shown in Fig.02. The inner and outer surfaces of the
pipe are maintained at average temperatures of T; = 150°C and T2 = 60°C, respectively. Obtain

a general relation for the temperature distribution inside the pipe under steady conditions and

determine the rate of heat loss from the steam through the pipe. (04 points)
Question Number (3) (08 Points)

a) Applying the energy balance on a thin element of thickness Ax from a large plane wall (see
Fig.03) during a small-time interval At to obtain the one-dimensional transient heat conduction

equation in a plane wall and reduce this equation under three specified conditions. (04 points)
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b) A composite wall is constructed as schematically shown in the Fig.04 The thermal
conductivities of the used materials are: ka =150 W/m.°C, kg = 30 W/m.°C, kc = 70 W/m.°C,
and kp = 50 W/m.°C. If the heat flow through the wall is assumed to be one-dimensional:
determine the rate of heat transfer per unit area of the wall. The area perpendicular to the heat

transfer direction for all layers of the composite wall are as follow: Ap = 1 m? and Aa =Ap=

2AB=2Ac. (04 points) - ~

-

Question Number (4) : , ' " (10 Points)
a) Define the following parameterseand explain their meaning (Nusselt Number -_Melozity, and
thermal boundary layer thickness - Prandt] number — Reynolds number). (02 points)

b) Steam at a temperature of 250 °C flows through a steel pipe (AISI 10*10) of 60 mm inside
diameter and 75 mm outside diameter. The convection coefficient between the steam and inner
surface of the pipe is 500 W/m?.°C, while that between the outer surface of the pipe and the
surroundings is 25 W/m?2.°C, the pipe emissivity is 0.8 and the temperature of the air of

surroundings is 20°C. What is heat loss per unit length of the pipe? (Take kpipe= 58 W/m.°C).
(04 points)

¢) stainless steel sphere (k = 16 W/m.°C) having a diameter of 4 cm is exposed to a convection
environment at 20 °C, h = 15 W/m2.°C heat is generated uniformly in the sphere at the rate of

1.0 MW/m3. Calculate the steady state temperature for the centre of the sphere. (04 points)

Question Number (5) (08 Points)
a) How can the thermal contact resistance be minimized? Give practical example. (02 points)
b) Explain why fins are widely used in engineering applications. Give examples. (02 points)

b) An aluminium rod of 2.5 cm diameter and 15 cm long protrudes (JJbes 2ies) from a wall
maintained at 260 °C. The rod is exposed to an environment at 16 °C. The convective heat
transfer coefficient is 15 W/m2.°C. If the thermal conductivity of aluminium is 200 W/m.°C,
calculate the heat loss by the rod. Also, calculate the efficiency and effectiveness of the fin. (04

oints :
End of questions..............
" Best of Luck, Dr. Ahmed Mostafa Khaira
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End of qUESLIONS..cvvevsveeses
Best of Luck, Dr. Ahmed Mostafa Khaira
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