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Exam type: Final Exam
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Time allowed: 3 hrs

Instructor: Dr. S. H. El-khafif

Menoufia University

Faculty of Electronic Engineering
Department of Industrial Electronics and
Control Engineering

Academic year: 1* semester 2022/2023
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Answer the following questions: ,

Question [1] [15-Marks]
(a) List the factors that affect the flow of ions across CELL membrane.
(b) For biological cell under action potential explain why its maximum action potential cannot reach
the sodium Nernst potential Ena
(¢) Draw the Equivalent circuit of the cell membrane

Question [2] [15- Marks]
(a) List four basic features of a biopotential amphher

(b) Draw the circuit of the instrumentation amplifier and drive the gain equation.

“ Question [3] [10-Marks]

An AgCl reference electrode is placed at some convenient point on the skin surface of the body and another
Ag/AgCl test electrode (of surface area=1.0 cm?") is placed against the inner wall of the tissue. A potential
difference of 0.572 V is recorded between these two electrodes with a high-input impedance voltmeter.
The half-cell potential of the reference electrode is 0.233 V. The magnitude of the impedance between two
electrodes is measured as a function of frequency at very low currents; as shown below.

a. From these data, determine a circuit mode] for the electrode.
b. If the surface area of the electrode is doubled (2 cm?), explain how this will affect the model in (a).
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Question [4] [15-Marks]

List the characteristics of the surface EMQG signal then,
e Write the steps to design a system to measure an EMG signal using surface electrodes and justify
each step.
¢ Draw the system block diagram and put the specification of each block.

Question [S] [15-Marks]

a. Compare between half-wave rectifier and precision half-wave rectifier.
b. What is the function of the driven-right-leg circuit ?
¢. How to reduce the effect of magnetic-field coupling in the electrocardiograph ?




far

Question [6] Choose the best answer [ 20 Marks|

Copy this table in your answer book and answer the following question:
No. Answer
1 a, .owritethetext ........

1- Biomedical engineering (BME) tracks include
a. Bioinstrumentation
b. Biomaterials
c¢. Imaging systems
d. All of the them :

Biopotential is the ionic voltage produced due to the electrochemical activity of
a. All biological cells
b. Excitable cells
¢. Cardiac tissue
d. Muscular tissue

3- Depolarization of a muscular cell means

a. An increase in magnitude of its polarization potential
b. A decrease in magnitude of its polarization potential
c. The cell reaches its action potential state
d. The cell reaches its hyperpolarized state
4- The cell membrane permeability to sodium ions is
a. Voltage-dependent.
b. Time-dependent.
¢. Voltage-dependent and time-independent
d. Voltage and time-dependent
5. The resting potential of potassium ions is about

o
1

a. -85 mV
b. +85 mV
c. +60mV
d. -55mV
6- Measures electrical activity of neurons
a. ECG
b. EEG '
c. ENG
d. EOG :
7- A good example of non-polarizable electrodes
a. Gold
b. Ag/AgCl

c. Platinum
d. None of the above
8- During the initial portion of the action potential, the membrane cannot respond to any stimulus, no
matter how intense. This interval is referred to as:
a. The absolute refractory period
b. The relative refractory period
c. Hyperpolarization interval
d. Repolariztion interval
9- Which of the following measurands can not be measured using surface electrodes
a. ECG signal
b. EEG signal
c. Cardiac output
d. EMG signal
10- One of the most important medical measurement constraints is
Patient safety
Pain and discomfort
Low level of biosignals
Interaction among the variables

SR




11- Undesired inputs compensation techniques include
a. Inherent sensitivity
b. . Negative Feedback

c. Filtering
d. All of them

12- The conduction system of the heart consists of
a. The atria '

b. The ventricles
¢. The SA, AV-nodes, and Bundle of His
d. Aorta and pulmonary artery
13- In the 12-lead ECG sytem which of the following are bipolar leads
a. Chest leads
b. Limb leads
¢. Augmented limb leads
d. The precordial leads
14- The need to measure 12-lead ECG because
a. The ECG is random
b. One lead is not accurate
c. The heart is unstable
d. The thoracic volume conduction problem
15- Which of the following rounds the sharp edges of the QRS complex
a. High-frequency loss
b. Low-frequency loss .
c. Saturation of the ampifier
d. Ground loops
16-1t conveys information from the tissues into the CNS
a. Motor neurons
b. Sensory neurons
¢. Spinal cord

d. Myofibrils
17-The main difference between skeletal and smooth smucles is
a. Excitable

b. Contractible
c. Voluntary
d. All of them
18- Muscles are stimulated in groups called
a. Myosin and Actins
b. Motor units
c. Muscle fibers
d. None of them §
19-1t is the change in the AP when the fibers of the muscle are activated

a. ECG
b. EEG
c¢. EOG
d. EMG

20- Muscle force increased with
a. Increased number of motor units activated
b. Increased MUAPs
¢. Increased running average of the EMG
d. None of them

Best Wishes...... Dr. Sahowr H. EL-khaflf




Date: 04/01/2023 :

Time: 3 Hours

No. of pages: 2

No. of Questions: 4
Full Mark: 60 Marks
Exam: Final Exam

Examiners: Dr. Tarek Ahmed
Mahmoud

University: ~ Menoufia

Faculty: Electronic Engineering

Department: Industrial Electronics and Control
Engineering

Academic level: 3" Year

Course Name: Control Systems Applications (1)
Course Code: ACE 315

Academic Year: 2022/2023

Answer the following questions
Question 1 (15 marks)

Consider a linear time invariant system is simulated as shown in Figure (1).

¥ €3] B%¢
]l b |-
Figure (1)

1) Write the system differential equation.

2) Deduce the system transfer function.

3) Deduce the unit step time response of the system.

4) Deduce the unit impulse time response of the system.

5) Simulate the system using the operational amplifier circuits.

Question 2 (20 marks)

Consider the rotating system shown in Figure (2).

Zi Z
o4 « A 6,

D,
S

Z
A

Figure (2)
1) Prove that the given mechenical system can be described by the following transfer function:

0,(s) w},
0:(s) s%+2{w,s + w2

W
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2) ForJ = 1(Kg. m ') and k = 1(N.m.rad™") , complete the following table with the given values of b:

The system settling The system settling
b(N.sec.rad™) | @, | ( System poles time time
(2% criterion) (5% criterion)
1
2
4
Question 3 (10 marks)

For a PID controller in the standered formi
1) Deduce the transfer function.
2) Draw the block diagram.

3) Implement the controller using the operational amplifier circuits.

Question 4 (15 marks)

Consider the closed loop controllerd system of an inertia load shown in Figure (3) :

""."“R(S) % Ky (1 + Tus) : -
oo | . 7} m——— i
plt ¥ a5 * Je2 .

Figure (3)

1) Obtain the closed loop transfer function.
2)For J =1 (Kg. m_l) , design a PD controller that makes the closed loop poles at s; = —1and s, = —2.

3) Find the steady state error for a unit step reference signal for the given closed loop system.

Good Luck

Dr. Tarek Ahmed
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Menoufia University

Faculty of Electronic Engneering, Department of

Industrial Electronics and Control Engneering

Course Title: Control systems Applications (1) : rllal)
(ACE315) Midterm Exam

1Juadl)

Time: 60 minutes :  Maximum score: 20 Date: 19 /11/2022 e

Answer the following question

1) Consider the rotating system shown in Figure (1). For this system, the input is the
applied torque T, the system output is the angular velocity w, the moment of interia is J,
and the damper coefficient is b. The system is modeled as :

_w(s) k

Gls) = T(s) ©s+1

For ] = 10 kg. m?, complete the following table with the given values of the damper
coefficient b.

b (N.s/m) k T Equation of unit impulse Equation of unit step
response of the system. response of the system.

Z

4

6

9—_@—_—-— ﬁalﬂx ::} @
T % w %
===
’ b
Figure (1)

m
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2) Consider a linear time invariant system is simulated by MatLab Simulink as shown in

Figure (2).
1) Decide the system order and type.
2) Obtain the system differential equation.

3) Obtain the system transfer function.

e B ST
Control Systems Applications 1( ACE 315) Page 2
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Figure (2)
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3) Deduce the transfer function of PI controller and implement it using OP amp circuits.

R O A
R —————m—m—m—mmm
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3" Year Examination

First Term 2022/2023

Menofia University
IFaculty of Electronic kingineering
Department of Industrial Electronics 1 January 2023

and Control Engineering Allowed Time: 3 Hours

Subject: Linear Control Systems

Maximum Mark: 70

Answer all questions:

|. - Consider the negative feedback system shown in the following Figure.
(value of gain K is nonnegative.).
a) sketch the root-iocus plot
b) determine the value of K such that the damping ratio  of a pair of dominant complex-

conjugate closed-loop poles is 0.6

R e
(5) p ((s)

s(s+1)(s+2)

(25 Mark)

2. Consider the system shown in Figure 2 CThe open-loop transter tunction is given by

Gls) = |
sis + 13055 = 1)

Design a compensator system, o (hal the static velocity error constant K is 5 sec™!, the
phasc margin s at least 4U and the gain margin is at least 10 dB.

= |
_"@_’* S5 +1) (055 + 1
Figure 2 '

(25 Mark)
3.- Consider the control system described by:
y'"'"+oy'" + 11y' +6y = 6u
a) Obtain the state space representations.
b) Draw the signal flow graph to represent the state space equations.
¢) Find the cigen values of this system.
(20 Mark)

With my best wishes Professor/ Mohamed FKirin




Menoufia University Final term

Faculty of Electronic Engineering. @ Date: 18/1/2023
Industrial Electronics and Control Engineering e Exam Type: Written
Course: Mechatronics-1 No. of Exam Pages: 2
Academic Level: 3", 1°' Semester No. of Exam Questions: 4
Academic Year: 2022 /2023 Exam Marks: 70 (Marks)

Answer the following questions:
Question-1: Put True (\) or False (%) signs for the following expressions: [15 points]

1. System modeling is the mathematical description of the system's dynamic characteristics.

2. An actuator responds to the quantity being measured by giving as its output a signal which is related to
the quantity.

3. A transducer converts the change in the resistance into output voltage.

4. Piezoelectric transducers are based on the principle of capacitance change.

5. Thermocouple is based on contact voltage between two dissimilar metals.

6. J type thermocouple has the highest sensitivity but the lowest temperature range.

7

8

9,

1

The first step for the process of the engineering design for any system is the analysis of the problem.
Active sensor doesn’t require an external power for their operation.
Capacitance transducers apply the principle of charge variation.

0. Most thermistors have a negative temperature coefficient.

Question-2: Choose the correct answer [20 points]
1. In the manual controlling of the room temperature, the person can be considered as

a) The controller element b) The sensor element c¢) The comparison element d) a and ¢

A spring is a simple example of a
a) sensor b) transducer c¢) controller d) D/A converter

Null-type sensor is a class of sensor classification based on
a) power supply b) signal characteristics c¢) mode of operation d) subject of measurement

is a measure of the difference between the measured value and actual value.
a) Resolution b) Accuracy c) Sensitivity d) Linearity

Sources of systematic errors are
a) system disturbance b) errors due to environmental inputs ¢) human mistakes d) a and b

Wear in instrument components is one source of
a) Gross errors b) Systematic error ¢) Random errors d) aandc

Potentiometric transducers are
a) fast response b) low resolution c¢) high accuracy d) All

The strain gauges are widely used to measure strains due
a) Torque b) force ¢) motion d) aandb

is based on contact voltage between two dissimilar metals.
a) Bimetallic thermometers b) Thermistors c) Thermocouples d) Radiometers

||| P is based on change in length, volume, or pressure.
a) Bimetallic thermometers b) Thermistors ¢) Thermocouples d) Radiometers




Question-3: complete the following statements [20 points]

A. Calculate the output voltage if Vi = V2 =700 mV.
500 ko

B. Calculate the input voltage if the final output is 10.08 V.
10 ko

5k

Question-4 [15 points]

A. Explain the following statements:

1. A Galvan meter has a sensitivity specified of 15 mm/mA.
2. A Platinum Resistance Thermometer has a sensitivity specified of 0.5 £ /oC

B. A measuring system consists of a transducer, an amplifier and a recorder, and their
individual sensitivities are stated as follows:
Transfer sensitivity K1 =0.25 mV/°C -
Amplifier gain K2 =2.5 V/mV
Recorder sensitivity K3 =4 mm/V
What would be the overall sensitivity of the measuring system?
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University: Menoufia University

Faculty: Electronic Engineering

Academic level: 3" year, 1°* Semester

Course Name: Elective-1

(Advanced Control Systems)
Course Code: ACE 316
Academic Year: 2022 /2023

Dept.: Industrial Electronics and Control Eng.

Exam: Final Exam

Date: 18/1/2023

Time: 3 Hours

No. of Questions: Five

s Ll e | No_ of pages: Two

Mark: 70 Marks

Examiner: Dr. Abdelaziz A. Khater

Answer the following questions:

Question 1

(12 Mark)

Q1-1: Explain the non-uniqueness of state-space representation.

Q1-2: The transfer function of a dynamic system is given by:

Y(s) _

S

UGs) (s+1)2(s+2)

Obtain the Jordan canonical state model of the system. Also draw the obtained model.

Question 2

- (14 Mark)

Consider the RLC network as shown in fig. 2

Current Source

u(t V(o= o R Vo(t)

(i) Obtain the state space model.

Fig. 1

(i)  Ifu(t)=0, R=3Q, L=1H, C=0.5F, evaluate the state transition matrix and draw the

time response of the state variables when the initial conditions are x,(0) =

X (0) = 1.

(iii) Draw the trajectory of the state vector in the (x{, x,)- plane.

Page 1/2




Question 3 (14 Mark)

The state space representation of two-tank liquid-level system is described by

h = Ah + Bu

where, A= [—;}2 _?3] B = [3 g]

(i)  Determine the transfer function matrix for the system.

(ii) Then obtaining the states i.e. h{(t) and h,(t) when u, is the unit step and u,

is zero moreover the initial conditions h(0) = 0.

Question 4 (15 Mark)

Consider the system defined by:

10

G(s) = s(s+2)(s+4)

a) Obtain a state space representation in controllable canonical form.
b) Design a state feedback controller by the use of

(i) Direct substitution method

(i)  Transformation matrix T

such that the settling time is 0.5 sec, and the overshoot percentage is 10%

¢) Draw the block diagram of the controlled system with the suitable controller gains.

__ ¢
Note: Iy = f:, , %o.s=e " =% 100
Question 5 ~(15 Mark)
Consider the system defined by
X =4x
y=CX
where,
_[-1 1 _
a=7 5| c=nn o
a) Design a full-order state observer by the use of
(i) Direct substitution method
(ii) Ackermann’s formula
such that the desired observer poles are s = —5 and s = —5.

b) Draw the block diagram of the observer.

best Wishes
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ANSWER ONLY FIVE OF THE FOLLOWING:

1- The signal from a controller is 0 V for full OFF and 10 V for full ON. The actuator
requires an input of 3 V for full OFF and 1 V for full ON. Design a zero and span
converter that will convert the 0 to 10 V signal from the controller into the 3 to 1 V
signal needed by the actuator, fig.(p1). Draw the transfer characteristic. (14 M)

2- (a) Design a voltage to current converter that is able to drive 60 mA into a floating
load, fig.(p2), when the input voltage is a 4 V, and converter output current is 10 mA
when input is 0 V. The input voltage will never go negative. Draw the transfer
characteristic

(b) With a+ 12 V supply, what is the maximum load resistance?. (14 M)

3-(a).Bourdon tubes are used to measure the pressure: 4 M)
i- What kind of pressure, (i.e. absolute, differential or gage) ?

ii- Explain how to transform the mechanical displacement resulted due to the pressure
into an electrical signal can be fed to controller electronics.

(b).A strain gage is bonded to a steel beam which is 10 ¢cm long and has cross sectional
area of 4 cm”. Young's modulus of elasticity for steel is 20.7 x 10" N/m?2. The strain
gage has a nominal (unstrained) resistance of 240 Q and a gage factor of 2.2. When
load is applied, the gage's resistance changes by 0.013 Q . Calculate the change in
length of steel beam and the amount of force applied to the beam. (10 M)

4- A dc motor that drives a conveyor belt has a maximum speed of 1720 r/min. It is
necessary to monitor the speed with a resolution of 1 r/min and provide new number
every 100 ms. How many pulses per revolution are required ?. (6 M)
B- Draw and explain one hygrometer device that by some special arrangements may
produce an electric signal to express the humidity. (8 M)

5- A- Mention the main differences between the thermistor and the resistance
temperature detector RTD as temperature sensors. (4 M)
B-An RTD with coefficient a = 0.00392 is placed in a bridge just like what shown in

fig(p5). The three bridge resistors are 100.0 Q and the RTD is 100.0  at 20 C°:

i- What is the voltage across the bridge when the RTD is placed in a 200 C° ?

ii- How can you adjust the bridge to cause the output to go to 0 V at 0 C°? give a
specific numerical answer. (10 M)

6.A- Draw the circuit of three bits weighted resistor DAC circuit , then deduce the input-
output relationship for the converter . Find the analog output for the binary word
input 110 if V,=5 V. (6 M)




B- Find the maximum allowable frequency of a sinusoidal signal to an ADC with
conversion time T, = 1 psec.

st '
Vi(t) = —[V sin ot

to a 8 bits resolution. (8 M)
Rf
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Answer the following (four pages — 19 questions - 70 mark:)

Q1. Translate the following into Arabic language (write the words and its translations):

Ferebrum | Urethra

’ auditory system ‘ the parietal lobe Lbasal ganglia —[ the corpus collosum I

Read well the following figures. Then answer the questions.

Figure 2 skull bones

Figure 4 the brain

Sz

e




Q2: In figurel; Each number refer to place in heart. Write the numbers and its
definitions in your answer notebook.

Q3: In figure2; write each number and its definition in your answer notebook.
Q4: In figure3; write each number and its definition in your answer notebook.
QS: In figured; write each lobe name and function in your answer notebook.

Q6: Match and write the numbers in figure 5 and its definitions in tables.

Nasal cavity Heart
Superior lobe Middle Lobe
Alveoli ~
Pharynx
Bronchus ——
Oral Cavity |
Bronchioles —
Frontal Sinus |
Diaphragm |
Trachea
Larynx
Inferior fohe S.phenord
SINUS
Figure 5
) Q7. The trachea is also called the: -
A) Lung B) Diaphragm C) Windpipe D) Bronchus

Q8. The tiny hairs that keep mucus and dirt out of your lungs are called:

A) Lung hairs B) Stubble C) Bronchioles D) Cilia

QY. Complete the following:
* The components of the urinary system include ...., ..., ...., ....

* The functional unit in the kidney is ................




QL0 .5 vsmms is not found in urinary system.

| A. Bladder B. Urethra C. Ureters D. Both B & C

E. Rectum

Q11. What is the side effects of nicotine on your body?

Q12: What nutrients be absorbed through the small intestine walls?

Q13: choose suitable word from the table of fill the gaps in the following:

Every day your heart beats about.... times, sending .... gallons of blood. it's no bigger

than your ....... heart is keeping the blood flowing through.... of blood vessels

head fest liver 1,000 2,000 60,000 100,000 500,000

Q14: Replace the numbers in question by its match terms from the table.
Pancreas produces digestive enzymes to digest (1), (2) and (3).

Regulates blood sugar by producing (4).

!bile poisons | fat | alcohol | proteins | toxins | insulin | carbohydrates dru'g-sm}
t :

Q15: Replace the numbers in question by its match terms from the table.

Liver directly affects digestion by producing {S), And filters out (7) and waste including

(8) and (9) and (10).

bile | poisons | fat | alcohol | proteins | toxins | insulin | carbohydrates | drugs

Q16: choose suitable word from the table of fill the gaps in the following:
The Trachea branches out to ... tubes called.......

Where tiny hair called .....move back and forth moving the mucus inside.

The.oess is a sticky substance that collects germs and other particles that might harm
the lungs.
The right lung has .... lobes whereas, the left lung has .... lobes.




The left lung is slightly .... in size to give space to the heart.

two two three four Bronchi | smaller Cilia “Mucus

Q17: In auditory system. What are the contents of the following three regions?

1. The outer ear 2. Middle ear 3. Inner ear

Q18: In figure 6; match the numbers with its definitions. Write both in your answer

notebook.

Small Intestine

6
5

Oral Cavity

Liver

Large Intestine

Gallbladder

Pancreas

Tongue

Anus

Teeth

Pharynx

Salivary glands

Esophagus

o
i
e =

Figure 6

Q19. As you studied; a foot reflexology chart maps out various pressure
points on the foot which are supposed to be energetically connected to other
areas in the body.

Draw reflexology chart for two left and right foots.




