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ASSIUT UNIVERSITY 
FACULTY OF ENGINEERING 
DEPT. OF ELECTRICAL ENG. 

CIRCUIT  THEORY 
2BFirst Term Examination, 2009/2010 

2nd Year Elect. 
0B ۱۹۹۷ ،۲۰۰٤ ةلائح(جميع الطلبة( 

1BTime: 3 Hours 
 .درجة ۱۰۰الامتحان مكون من أربع صفحات، الإجابة فى نفس ورقة الأسئلة، النهاية العظمى 

 .الإجابة النهائية يجب أن تكون مكتوبة فى المكان المخصص لها ولن يلتفت لغير ذلك
Question 1: 
a) The op-amp in the circuit of Fig.a is ideal. Calculate the following: (10 Marks) 
 
 
 
 
 
 
 
 
 
 

 

b) The switch in the circuit of Fig. (b) has been in position a for a long time. At t=0 it 
moves to position b. Calculate the following:  (10 Marks) 

 
 
 
 
 
 
 
 
 
 
 
c) The circuit of Fig. (c) operates at radian frequency ω = 100 rad/sec. Find the 

mutual inductance M, the reflected impedance Zr and the input impedance at port 
a-b. (6 Marks) 
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Question 2: 
a) The switch in the circuit shown in Fig.a has been closed for a long time before it 

opens at t = 0. Find v(t) for 0 ≤ t ≤ ∞. (10 Marks) 
 
 

 
 
   

          

  

 
 
 
 
 
b) A balanced Y-connected load having an impedance of 18Ω/phase is connected in 

parallel with a balanced ∆-connected load having an impedance of 36Ω/phase. The 
parallel loads are fed from lines having an impedance of 2Ω/line. The magnitude 
of the line-to-neutral voltage at the Y-load is 720 V. Calculate the following:  

  (10 Marks) 
 
 

 

 

 

 

 
 
c)For the two-port of Fig. (c), Calculate: (8 Marks) 
   
 
 
 
 
 
  

IAB 

v(0+) = 

τ = 

v(∞) = 

v(t) = 

The magnitude of the line current 
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+ 

_ 
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Question 3: 
a) Find the first four Fourier coefficients of the voltage waveform of Fig.(a). 
  (8 Marks) 
  
 
 
 
 
 
 
 
 
 
b) The voltage waveform of Fig.(a) is applied to the circuit of Fig. (b). Find the 

Fourier coefficients of the output voltage vld. (8 Marks) 
 
 
 
 
 
 
 
 
 
 
 
 
c) Sketch the Bode Diagram of the voltage transfer function:
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   (8 Marks) 
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Question 4: 
 
a) Find the voltage transfer function and its poles 

and zeros for the circuit of Fig.a. (10 Marks) 
  
 
 
 
 
 
 
 
 

 
 

 

 

 

 

b)  The switch in the circuit shown in Fig.b has 
been opened for a long time before it closes 
at t = 0. Find vc(t) for t ≥ 0. (12 Marks) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 ********************       أطيب التمنيات بالتوفيق********************       

 مجدى مفيد دوس. د.أ

𝑯𝒗(𝒔) =
𝟏𝟎𝟒

𝒔𝟐 + 𝟏𝟎𝟎𝒔 + 𝟏𝟎𝟒
 

 

 
Poles: -50 + j 86.6, -50 - j 86.6 
 
Zeros: ∞, ∞ 

𝑽𝑪(𝒔) =
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𝒔(𝒔𝟐 + 𝟒𝒔 + 𝟑) 
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ASSIUT UNIVERSITY 
FACULTY OF ENGINEERING 
DEPT. OF ELECTRICAL ENG. 

E222 CIRCUIT  THEORY 
First Term Examination, 2010/2011 

2nd Year Elect. 
0B ۱۹۹۷ ،۲۰۰٤ ةلائح(جميع الطلبة( 

1BTime: 3 Hours 
 .درجة ۱۰۰ الامتحان مكون من أربع صفحات، الإجابة فى نفس ورقة الأسئلة، النهاية العظمى

 .الإجابة النهائية يجب أن تكون مكتوبة فى المكان المخصص لها ولن يلتفت لغير ذلك
Question 1: 
a) The voltage waveform vg shown in 

Fig.(a-1) is applied to the circuit of 
Fig.(a-2). Sketch vo and v1 versus t, 
assuming ideal op-amp. (10 Marks) 

 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
b) The switch in the circuit shown in Fig.b has been opened for a long time before it 

closes at t = 0. Find io(t) for 0 ≤ t ≤ ∞. (10 Marks) 
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0.5 S 

1.5 - e-2t A,   0 ≤ t ≤ ∞ 
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Question 2: 
a) i) Write the two mesh equations for the circuit of Fig.(a) and solve them to find I1, 

I2, and the power dissipated in RL. (10 Marks) 
 ii) Find the Thevenin equivalent circuit at the output port, hence find the value of 

RL that consumes maximum power, and the value of this power. (6 Marks) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b) A three-phase Y-connected +ve sequence source having the phase voltage 

Va=220∠0°V. The source resistance is 2 Ω/Phase. The source supplies a balanced 
∆-connected load having a load impedance of 36∠30°Ω/Phase. The three lines 
connecting the source to the load have a resistance of 1 Ω/Line. Find the following: 

  (10 Marks) 
 
 

 

 

 

 

 
  

PL = 85 W 

RTh = 15Ω 

VTh = 100 V 

IAB The magnitude of the line current 

 

15 A 

The magnitude of the phase current in the ∆- load  

 

8.66 A 

The first mesh equation 
 
80 I1 – 20 I2 + V1 = 400 

 The second mesh equation 
 
-20 I1 + 105 I2 – V2 = 0 
 

I2 = 1A 

I1 = 0.25 A 

Pmax = 166.7 W 

The total active power dissipated in the load 7015 W 

The magnitude of the line voltage at the sending end  

 

334.5 V 

The magnitude of the line voltage at the load 

 

312 V 

Fig. (a) 
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+ + 
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Question 3: 
a)  Find the mean value, RMS value, period, and fundamental frequency in Hz, for 

the voltage waveform of Fig.(a). (8 Marks) 
 
 
  
  
 
 
 
 
 
 
b) i) What is the type of filter shown Fig.(b)? (2 Marks) 
 ii) Write the voltage transfer function Hv(s) of that filter.  (2 Marks) 
 iii) Find the filter cut-off frequency fc. (2 Marks) 
 iv) What is the maximum value of Hv(s)?  (2 Marks) 
 v) At what frequency will | Hv(s)| equals half its maximum value?  (2 Marks) 
 
 
 
 
 
 
 
 
 
 
 
 
c) Sketch the Bode Diagram of the voltage transfer function:

 )1000)(20(
20000)(

++
=

ss
ssHv  

   (6 Marks) 
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Question 4: 
a)  Find the s-domain expression of the input impedance seen 

looking into the terminals a, b of the circuit of Fig.(a). Find 
also the poles and zeros of that impedance. (10 Marks) 

  
 
 
 
 
 
 
 
 
 
b) The switch in the circuit of Fig. (b) is 

moved from (a) to (b) at t = 0. Find 
the following currents and voltages: 

    (12 Marks) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
c) The a-parameters of a certain two-port are a11= 3, a12= 10 Ω, a21= 0.5 S, a22= 2. 

Find the h-parameters. (8 Marks) 
 
 
 

 
 
 

 ********************       التمنيات بالتوفيق أطيب********************       
 مجدى مفيد دوس. د.أ

ℎ12 =   ℎ11 =   

ℎ21 =   ℎ22 =   

1H 
1F 1Ω 

Fig.(a) 

a 

b 

1F 1Ω 

 
Zin(s) = 
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ASSIUT UNIVERSITY 
FACULTY OF ENGINEERING 
DEPT. OF ELECTRICAL ENG. 

E222 CIRCUIT  THEORY 
2BFirst Term Examination, 2011/2012 

2 Und U Year Elect. 
0B ۲۰۰٤،۱۹۹۷لائحة (جميع الطلبة( 

1BTime: 3 Hours 

 

 
 .درجة ۱۰۰العظمى الامتحان مكون من أربع صفحات، الإجابة فى نفس ورقة الأسئلة، النهاية 

 .الإجابة النهائية يجب أن تكون مكتوبة فى المكان المخصص لها ولن يلتفت لغير ذلك
 

Question 1: 
a) The op-amp in the non-inverting amplifier of Fig.a is ideal. Find the i1, i2, v1, i3, vo, 

and io. 
  (12 Marks) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
b) The switch in the circuit shown in Fig.b has been in 

position (a) for a long time before it moves to (b) at t 
= 0. After 5 mSec, the inductance current iL dropped 
to 80% of its initial value. Find the value of L.  

   (12 Marks) 
 
 

 
 
   

          

  

 
 
 
  

i1 =  0.1 mA 

i2 = 0.2 mA 

v1= 4 V 

vo = 8 V 

i3 = 0.2 mA 

40KΩ 

Fig.a 
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20KΩ 

v1 
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i2 

i3 
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_ 
30V 

Fig. b 

t=0 
60 Ω 

L iL(t) 

40 Ω 
(a) (b) 

+ 

_ 
10V 

𝒊(𝒕) = 𝟎.𝟐𝟓 + 𝟎.𝟐𝟓𝒆−𝒕/𝝉 

𝒊(𝟓𝐦𝐒) = 𝟎.𝟐𝟓�𝟏 + 𝒆−
𝟓
𝝉� = 𝟎.𝟒 𝐀 

 
iL(0+) = 
 
iL(∞) = 
 
 

 

 
 
 

τ = 
 

L = 

0.5 A 

0.25 A 

9.788 mS 

392 mH 
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Question 2: 
a) A three-phase ∆-connected +ve sequence source having the phase voltage 

Vab=220∠0°V. The source resistance is 1 Ω / Phase. The source supplies an 
unbalanced ∆-connected resistive load having Rab = 10Ω, Rbc = 9Ω and Rca = 21Ω. 
The three lines connecting the source to the load have negligible resistance. The 
load power is measured using the two wattmeter method. The first wattmeter W1 is 
connected between lines A and B, while the second one W2 is connected between 
lines C and B.  Find the following: (12 Marks) 

 
 The phase current at the load =  

 The Line current       =  

 The line voltage           at the load = 

 The reading of W1 =  
 

The reading of W2 = 
 
The total power dissipated in the load = 

 

 
b)  i) Find the voltage transfer function of the 

circuit of Fig.(b). (6 Marks) 
 ii) Find the poles and zeros of the transfer 

function. (4 Marks) 
 iii) Find the magnitude of the transfer function at 

ω = 5 Rad/Sec.  (2 Marks) 
 
 
 
 
 
 
 
 
 

 
 

 

 

 

 

 

IAB 

IA 

VAB 

20∠0° A 
 

26.46∠-19.1° A 
 

200∠0° V 

5 KW 

5.35 KW 

10.35 KW 

Poles: - 4.23 ,  - 15.77 S-1 

 

Zeros: 0, ∞ 

|Hv(j5)| = 0.308 

𝑯𝒗(𝒔) =
𝟐𝟎𝒔

𝟑𝒔𝟐 + 𝟔𝟎𝒔 + 𝟐𝟎𝟎
 

 
 
(2s + 10)I1 + s I2 = 2 V1 
 
S I1 + (2s + 20)I2 = 0 
 
 

 
 
 
 

5 Ω 0.5 H 

1 H 

Fig. (b) 

 

 

+ 

_ 
V1 

+ 

_ 
V2 1 H 10Ω 
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Question 3: 
a)  Find the first four non-zero terms of the Fourier series of the periodic voltage 

waveform shown in Fig.(a). (8 Marks) 
 
 
  
  
 
 
 
 

b) There is no energy stored in the circuit of Fig.b at 
the time the switch is closed: 
i) Write the two mesh equations of the 

circuit. (4 Marks) 
ii) Find I1(s) and I2(s).  (4 Marks) 
iii) Find i1(t) and i2(t).  (4 Marks) 

 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

c) Sketch the Bode Diagram of the voltage transfer function:
 )1000)(20(

)200(1000)(
++
+

=
ss
ssHv  

   (6 Marks) 
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4Ω 1Ω 
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+ 

_ 

1Ω 
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The first s-domain mesh equation: 
(s2 + 2s) I1 – s I2 = -10 

The second s-domain mesh equation: 
- s I1 + (5s + 4) I2 = 10  

𝒃𝒏(𝒕) =
𝟐
𝑻
� 𝟓𝒕. 𝒔𝒊𝒏(𝒏𝝎𝒐𝒕)𝒅𝒕
𝑻
𝟐

−𝑻𝟐

= −
𝟏𝟎

𝒏𝝎𝒐𝑻
� 𝒕.𝒅𝒄𝒐𝒔(𝒏𝝎𝒐𝒕)
𝑻
𝟐

−𝑻𝟐
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𝟓
𝒏𝝅

�𝒕. 𝒄𝒐𝒔(𝒏𝝎𝒐𝒕) −
𝟏

𝒏𝝎𝒐
𝒔𝒊𝒏(𝒏𝝎𝒐𝒕)�

−𝑻𝟐

𝑻
𝟐
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𝟓
𝒏𝝅

�𝒕. 𝒄𝒐𝒔(𝒏𝝎𝒐𝒕) −
𝟏

𝒏𝝎𝒐
𝒔𝒊𝒏(𝒏𝝎𝒐𝒕)�

−𝑻𝟐

𝑻
𝟐

= −
𝟐𝟎
𝒏𝝅

𝒄𝒐𝒔(𝒏𝝅) 

 

b1= 20/π, b2= -10/π, b3= 20/3π, b4= -5/π, 
 

t/S 

vs(t)/volts 

Fig. (a) 

10 

0 -2 2 4 6 

-10 

𝟐
𝒔 + 𝟏.𝟔

 I2(s) =  

−𝟖
𝒔(𝒔 + 𝟏.𝟔) =

𝟓
𝒔 + 𝟏.𝟔

−
𝟓
𝒔

 I1(s) =  

𝟐𝒆−𝟏.𝟔𝒕𝒖(𝒕)𝐀 i2(t) =  

[−𝟓 + 𝟓𝒆−𝟏.𝟔𝒕]𝒖(𝒕)𝐀 i1(t) =  
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Question 4: 
a) The switch in the circuit of Fig. (a) has been open a 

long time before closing at t = 0.  
i) Find iL(0+), iL(∞), vL(0+), 𝑑𝑖𝐿

𝑑𝑡
(0+). (8 Marks) 

ii) Write the differential equation of iL(t). (2 Marks) 
iii) Write the characteristic equation and find its 

roots. (4 Marks) 
iv) The constants in the solution for iL(t).  (2 Marks) 
v) Find iL(t) for t ≥ 0.  (2 Marks) 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b) Find the h parameters of the circuit shown in 

Fig.(b). (8 Marks) 
 
 
 

 
 
 

 ********************       أطيب التمنيات بالتوفيق********************       
 مجدى مفيد دوس. د.أ

ℎ12 =   ℎ11 =   

ℎ21 =   ℎ22 =   

iL(0+) 0 

iL(∞) 2 A 

+ 

_ 
40V 

Fig. (a) 

20 Ω iL t=0 

500 µF 0.8H 

𝒅𝒊𝑳
𝒅𝒕

(𝟎+) 𝑽𝑳(𝟎+)
𝑳

= 𝟓𝟎 𝐀/𝐒 

𝒅𝟐𝒊
𝒅𝒕𝟐

+
𝟏
𝑹𝑪

.
𝒅𝒊
𝒅𝒕

+
𝟏
𝑳𝑪

. 𝒊 =
𝟐
𝑳𝑪

 

the differential equation of iL(t) 

the characteristic equation 
 

s2 + 100 s + 2500 = 0 

roots of the characteristic equation 
 
s1 = s2 = -50 

The constants 
 
D1 = -50, D2 = -2 

iL(t) = 2 – (50 t + 2) e-50t  

Fig.(b) 

I2 

45Ω 

+       -
 

90Ω 30 Ia 

+ 

_ 

V1 

30Ω 

80Ω 

I1 

+ 

_ 

V2 
 Ia 

60 Ω 0.333 

8.8 mS -0.21 

vL(0+) 40 V 
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ASSIUT UNIVERSITY 
FACULTY OF ENGINEERING 
DEPT. OF ELECTRICAL ENG. 

E222 CIRCUIT  THEORY 
First Term Examination, 2012/2013 

2nd Year Elect. 
 

Time: 3 Hours 

 

 
 .درجة ۱۰۰الامتحان مكون من أربع صفحات، الإجابة فى نفس ورقة الأسئلة، النهاية العظمى 

 .وخطوات الحل تكون فى الصفحة المقابلةالإجابة النهائية يجب أن تكون مكتوبة فى المكان المخصص لها 
 

Question #1: (12 Points) 
The two op amps in the circuit in Fig.1 are ideal. Calculate vo1, vo2, io1 and io2. 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Question #2: (16 Points) 
The voltage waveform shown in Fig.2(a) is applied to the circuit of Fig.2(b). The 
initial voltage on the capacitor is zero. Calculate and sketch vo(t). 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
  

vo1 = 2.125 V 

vo2 = 2.5 V 

io1= 0.25 mA 

Io2 = 1.75 mA 

vo(0+) = 0 

vo(∞)1 = 10 V 

τ  = 1 mS 

 

vo(t) = 10(1 – e-t) V 
 
0 <= t <= 1 mS 

500Ω 

Fig.1 

+ 

- 

+15 V 

-15 V 

vo1 

2V io1 

+ 

- 

+15 V 

-15 V 

2KΩ 

1KΩ 

500Ω 

vo2 

2KΩ 1V io2 

Fig.2(b) 

10 KΩ 

100 nF 

+ 

_ 
vo 

+ 

_ 
vs 

Fig.2(a) 

10 

0 

-10 

t/mS 

vs(t)/volts 

2 4 5 1 3 6 7 8 

 

vo(t) = -10 + 16.3 e-(t-1) V 
 
1mS <= t <= ∞ 

vo(1mS) = 6.3 V 
 

vo(∞) = -10 V 

10 
8 
6 
4 
2 

-2 
-4 
-6 
-8 

-10 

t/mS 

vo(t)/volts 

2 4 5 1 3 6 7 8 0 

6.3V 
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Question #3: (10 Points) 
The voltage response for the circuit in Fig.3 is known to be  
v(t) = D1te-500t + D2e-500t ,  t ≥ 0. 
The initial current in the inductor (Io) is -10 mA, and the 
initial voltage on the capacitor (Vo) is 8 V. The inductor has 
an inductance of 4 H.  
a) Find the values of R, C, D1 and D2. 
b) Find iC(t) for t ≥ 0+. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Question #4: (12 Points) 
A three-phase Y-connected +ve sequence source having the phase voltage 
Va=260∠0°V. The source resistance is 1 Ω/Phase. The source supplies a balanced ∆-
connected load having an impedance of (27 + j15) Ω/Phase. The three lines 
connecting the source to the load have a resistance of 2 Ω/Line. Find the following: 
 
 The Line current       =  

 The phase current at the load =  

 The line voltage           at the load = 

 The phase voltage     at the source terminals = 

 The line voltage        at the source terminals = 

The total power dissipated in the load = 
 

 

 
  

418.6∠31.8° V 

Va 

IAB 

VAB 

20∠-22.6° A 

11.55∠7.4° A 

356.7∠36.4° V 

241.7∠1.8° V 

IA 

Vab  

10.8 KW 
 

iC(t) = -3 t e-500t + 2x10-3 e-500t A 

+ 

_ 
Vo 

Fig.3 

Io C L R 

+ 

_ 
v 

iC 

R  = 1 KΩ 

C = 1 µF 

D1  = 6000 V/S 

D2  = 8 V 
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Question #5: (12 Points) 
The sinusoidal voltage source in the circuit of 
Fig.5 is operating at a frequency of 200 Krad/s. 
The coefficient of coupling is adjusted until the 
peak amplitude of i1 is pure real.  
a) What is the value of k? 
b) What is the peak amplitude of i1 if  
 vg = 112 cos(2 x 105 t) V ? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Question #6: (12 Points) 
Find the voltage transfer function and its poles and zeros for the circuit of Fig.6. If we 
consider this circuit as a bandpass filter, find approximate values for its magnitude 
transfer function at ω = 0 and at its central frequency. Find also the value of its 
bandwidth. 
 
 
 

 

 

 

 

 

 

 

 

 
 
 

𝒊𝟏 =
𝒗𝒈

𝟐𝟎𝟎 + 𝒋𝟐𝟎𝟎 + 𝟔𝟒𝒌𝟐(𝟑 − 𝒋𝟒)
 

 
Zr = 64 k2(3 - j4) 
 

 
4 x 64 k2 = 200 
 
 
 
 
 
 
 
 
 
 
 k = 0.88 

i1(peak) = 0.32 A 

104 rad/s BW = 

+ 

_ 
Vi 

Fig.6 

1KΩ 

0.1µF 1 mH 

+ 

_ 

Vo 
Poles: -5 ± j 99.87 Krad/s 

Hv(s) = 𝟏𝟎𝟒𝒔
𝒔𝟐 + 𝟏𝟎𝟒𝒔 + 𝟏𝟎𝟏𝟎

 

 

Zeros: 0, ∞ 

|Hv(0)| = 0 

|Hv(jωo)| = 1 

200 Ω k 

1 mH 

Fig.5 

 

 4 mH 
12.5 nF 

300 Ω 

+ 

_ 
vg 

i1 
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Question #7: (12 Points) 
There is no energy stored in the circuit of Fig.7 at the 
time the current source is energized. Use the Laplace 
Transform to find the nodal voltages. 
 
 

 

 

 

 

 

 

 
Question #8: (6 Points) 
A periodic voltage having a period of 10π µS is given by 
the following Fourier series: 

𝑣𝑔 = 150∑   1
𝑛

sin 𝑛𝜋
2

cos𝑛𝜔𝑜𝑡 V∞
𝑛=1,3,5,…   

This periodic voltage is applied to the circuit shown in 
Fig.8. Find the amplitude and phase angle of the first 
three components of vo.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Question #9: (8 Points) 
Find the s-domain expressions for the a parameters 
of the two-port circuit shown in Fig.9. 
 
 
 

 
 
 

 ********************       أطيب التمنيات بالتوفيق********************       
 مجدى مفيد دوس. د.أ

𝒂𝟏𝟐 =   𝒂𝟏𝟏 =   

𝒂𝟐𝟏 =   𝒂𝟐𝟐 =   
Fig.9 

- I2 

+ 

_ 

V1 

1 F 

4 Ω 

I1 

+ 

_ 

V2 

1 H 

Eq. (1): 

V1(s) = 

Eq. (2): 

V2(s) = 

v1(t) = v2(t) = 

1H 

4F 0.25Ω 

+ 

_ 
v1 

+ 

_ 
v2 4Ω 5u(t) A 

Fig.7 

+ 

_ 
vg 

Fig.8 

6KΩ 

10 mH 

+ 

_ 

vo 

𝒗𝒐 =
𝒋𝟐𝒏

𝟔 + 𝒋𝟐𝒏
𝒗𝒈 

 
ωo = 2π/T = 200 Krad/s 
 
vg = 150 cos ωot - 50 cos 3ωot + 30 cos 5ωot  
 

Vo1 = Vo3 = Vo5 = 

(s + 4)V1 – 4 V2 = 20 

-V1 + (4s2 + 4s + 1) V2 = 0 

𝟐𝟎(𝒔𝟐 + 𝒔 + 𝟎.𝟐𝟓)
𝒔(𝒔𝟐 + 𝟓𝒔 + 𝟒.𝟐𝟓) 

𝟓
𝒔(𝒔𝟐 + 𝟓𝒔 + 𝟒.𝟐𝟓) 

1.18 - 16.38e-1.09t + 35.2e-3.91t 1.18 – 1.63e-1.09t + 0.45e-3.91t 

47.43∠71.6° V 35.34∠-135° V 25.73∠31° V 

𝟏 +
𝟏
𝟒𝒔

 𝒔 +
𝟏
𝟒

+
𝟏
𝒔

 

𝟏
𝟒

 
𝒔
𝟒

+ 𝟏 
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ASSIUT UNIVERSITY 
FACULTY OF ENGINEERING 
DEPT. OF ELECTRICAL ENG. 

E222 CIRCUIT  THEORY 
First Term Examination, 2013/2014 

 
2nd

 
 Year Elect. 

 

 .درجة ۱۰۰الامتحان مكون من أربع صفحات، الإجابة فى نفس ورقة الأسئلة، النهاية العظمى 
 .وخطوات الحل تكون فى الصفحة المقابلةمكتوبة فى المكان المخصص لها الإجابة النهائية يجب أن تكون 

UAttempt all questions, full mark: 100 Points U  UTime: 3 Hours 
 
UQuestion #1 U: (12 Points) 
The nonlinear device (D) used in the circuit of Fig.1 has a 
characteristic given by: 

id = Ieαvd  , where vd > 0 and id > 0. 
Assuming ideal operational amplifier, and that the 
nonlinear device is operating with positive values of vd 
and id,  

a) find an expression relating vout to vin. (8 Points) 
b) if I = 0.5 µA, α = 40 V-1 and R = 1 KΩ, find vout 

for vin = 5 V.  (4 Points) 
 

 
 
 
 
 
 
 
UQuestion #2U: (14 Points) 
The two switches (a) and (b) in the 
circuit of Fig.2 operate simultaneously. 
Prior to t=0 switch (a) was open and 
switch (b) was close for a long time. At 
t=0, switch (a) is closed and switch (b) is 
opened. 

a) Find vC(0+), iC(0+), vC(∞), iC(∞), and the time constant τ. (10 Points) 
b) Find vC(t) and iC(t) for t≥0.  (4 Points) 

UHint U: use the superposition theorem. 
 

 
 
 
 
 
  

vout (for  vin = 5 V) = - 230 mV 

vC(0+) = 0 vC(∞) = 15 V 

 
vC(t) = 15(1- e-2t) V 

Fig.1 

- 

+ 

+15 V 

-15 V 

vout 

+ - vd 

R 

id 

vin 

D 

Fig.2 

5 Ω 

0.1F 

10 Ω 

8 Ω 
+ 

_ 
10V 

+ 

_ 
vC 1A 

t=0 

t=0 

(a) 

(b) 

𝒗𝒐𝒖𝒕 = −
𝟏
∝ 𝐥𝐧

𝒗𝒊𝒏
𝑹𝑰  

 

iC(0+) = 3 A iC(∞) = 0 τ  = 0.5 S 

 
iC(t) = 3 e-2t A 
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Question #3
Consider the circuit in Fig.3 with two inputs 
v(t)=4δ(t) V and i(t)= 2δ(t) A. The inductor and 
capacitor have zero initial state, i.e.  vC (t =0−) = 0 
and iL(t =0−) = 0. 

: (12 Points) 

a) Draw the s domain equivalent circuit. (2 Points) 
b) Find the capacitor voltage vc(t), for t ≥ 0.(6 Points) 
c) What are the inductor current iL and the 

capacitor voltage vC at t =0+? (4 Points) 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Question #4
a) A three-phase Y-connected +ve sequence source having the phase voltage 

Va=240∠0°V and negligible source resistance. The source supplies a balanced ∆-
connected load having an impedance of 60∠30° Ω/phase. The three lines 
connecting the source to the load have negligible resistance. The load power is 
measured using the two wattmeter method. The first wattmeter W1 is connected 
between lines A and B, while the second one W2 is connected between lines C and 
B.  Find the following: 

: (12 Points) 

 
   

         

  

   
 

 
 

 

  

vC(0+) = 2 V iL(0+) = 1 A 

415.69 ∠30° V 

Fig.3 

C=1F 

L=4H 

+ 

_ 
vc 

iL 

i(t)= 
2δ(t)A 

+ 

_ 

v(t)= 
4δ(t)V 

12∠-30° A The Line current         = IA 

2.494 KW The reading of W1 = 

4.988 KW The reading of W2 = 

7.482 KW The total power dissipated in the load = 

The line voltage          at the load = VAB 

6.928∠0° A The phase current       at the load = IAB 

𝑽𝑪 �𝒔 +
𝟏
𝟒𝒔� = 𝟐 +

𝟏
𝒔 

𝑽𝑪(𝒔) =
𝟐𝒔 + 𝟏

𝒔𝟐 + 𝟎.𝟐𝟓 

𝒗𝑪(𝒕) = 𝟐 𝐜𝐨𝐬𝟎.𝟓𝒕 + 𝟐 𝐬𝐢𝐧 𝟎.𝟓𝒕 
 

𝒗𝑪(𝒕) = 𝟐√𝟐 𝐜𝐨𝐬(𝟎.𝟓𝒕 + 𝟒𝟓°) 

(1/s)Ω 

4sΩ IL(s) 

2A/S 

+ 

_ 
4V/S 

+ 

_ 
Vc(s) 
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Question #5
Consider the circuit of Fig.5, the operational 
amplifier is ideal. It is required to: 

: (14 Points) 

a) Find an expression for the voltage transfer 
function Hv(s) = Vout(s)/Vin(s). (6 points) 

b) Compute the numerical values of poles and 
zeros of the transfer function. (4 points) 

c) If the input is a sinusoidal waveform given 
by: vin(t) = 10 cos(104t + 30°) V; give the 
expression for the output vout(t).  (4 points) 

 
 
 
 

 

 

 

 

 

 

 
 
 

UQuestion #6U: (12 Points) 
a) A series RLC band-pass filter has 

a center, or resonant, frequency 
of 50 kHz and a quality factor of 
4. Find the bandwidth, the upper 
cutoff frequency, and the lower 
cutoff frequency. (6 Points) 

b) Use a 5 nF capacitor to design the 
filter. Draw the circuit diagram 
and specify the values of R and L. 
 (6 Points) 

 
 
 
 
  

Poles: - 5 – j 10 Krad/S, - 5 + j 10 Krad/S 

Hv(s) = 
− 𝟏
𝑹𝟏𝑪𝟐

𝒔

𝒔𝟐 + 𝟏
𝑹𝟐

� 𝟏𝑪𝟏
+ 𝟏
𝑪𝟐
� 𝒔 + 𝟏

𝑹𝟏𝑹𝟐𝑪𝟏𝑪𝟐

=
−𝟏.𝟓𝟔𝟐𝟓 × 𝟏𝟎𝟒𝒔

𝒔𝟐 + 𝟏𝟎𝟒𝒔 + 𝟏.𝟐𝟓 × 𝟏𝟎𝟖
 

Zeros: 0, ∞ 

Fig.5 

- 

+ 

vout 

C1 
2nF vin 

C2 
8nF 

R2 
62.5KΩ 

R1 
8KΩ 

Vout(t) = 15.1585 cos(104t - 135.96°) V 

The circuit diagram 

C L 

+ 

_ 
Vo 

 

+ 

_ 
Vi 

 
R 

BW = 12.5 KHz 

R = 159.2 Ω 

f1 = 44.14 KHz f2 = 56.64 KHz 

L = 2.026 mH 
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Question #7: (12 Points) 
a) Find the first four Fourier coefficients of the voltage waveform of Fig.7(a). 
  (4 Marks) 
b) The voltage waveform of Fig.7(a) is applied to the circuit of Fig.7(b). Find the 

Fourier coefficients of the output voltage vld. (4 Marks) 
c) Find the RMS values of the source voltage and the load voltage. (4 Marks) 
 
 
  
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
Question #8: (12 Points) 
a) Find the transmission parameters of 

the two-port network of Fig.8. 
  (8 Points) 
b) A voltage source Vs = 75∠0° V and 

source impedance Zs = 1∠0° Ω is 
applied to the input port, and a load 
ZL = 10∠0° Ω is connected to the 
output port, find V2. (4 Points) 

 
 
 
 

 
 
 
 
 
 
 
 

********************     Best Wishes, Prof. Magdy M. Doss     ********************  

𝒂𝟏𝟐 =   𝒂𝟏𝟏 =   

𝒂𝟐𝟏 =   𝒂𝟐𝟐 =   

Fig.8 

- I2 

+ 

_ 
V1 

5 Ω I1 

+ 

_ 

V2 

5 Ω j15 Ω j15 Ω j5 Ω 

-j10 Ω 

𝑽𝟐 =   

𝐶1 =   

𝑎𝑜 =   

𝐶2 =   

𝐶3 =   

𝑉𝑙𝑑1 =   

𝑉𝑙𝑑𝑜 =   

𝑉𝑙𝑑2 =   

𝑉𝑙𝑑3 =   

t/mS 

vs(t)/volts 

Fig.7(a) 

10 

0 2 4 6 8 10 12 

4 

𝑉𝑙𝑑(𝑅𝑀𝑆) =   𝑉𝑠(𝑅𝑀𝑆) =   

4mH 

+ 

_ 
vld 

Fig.7(b) 

180Ω 

20Ω 
+ 

_ 
vs 

8 V 

3.308∠120° V 

1.645∠60° V 

0 

8.49 V 7.42 V 

0 

0.8227∠3.55° V 

2.377∠83° V 

7.2 V 

- 1/3 + j(1/3) 

j(1/15) S 

8.01∠-85.7° V 

- 10/3 + j5 Ω 

- 1/3 + j(1/3) 
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ASSIUT UNIVERSITY 
FACULTY OF ENGINEERING 
DEPT. OF ELECTRICAL ENG. 

CIRCUIT  THEORY 
2BFirst Term Examination, 2009/2010 

2nd Year Elect. 
0B ۱۹۹۷ ،۲۰۰٤ ةلائح(جميع الطلبة( 

1BTime: 3 Hours 
 .درجة ۱۰۰الامتحان مكون من أربع صفحات، الإجابة فى نفس ورقة الأسئلة، النهاية العظمى 

 .الإجابة النهائية يجب أن تكون مكتوبة فى المكان المخصص لها ولن يلتفت لغير ذلك
Question 1: 
a) The op-amp in the circuit of Fig.a is ideal. Calculate the following: (10 Marks) 
 
 
 
 
 
 
 
 
 
 

 

b) The switch in the circuit of Fig. (b) has been in position a for a long time. At t=0 it 
moves to position b. Calculate the following:  (10 Marks) 

 
 
 
 
 
 
 
 
 
 
 
c) The circuit of Fig. (c) operates at radian frequency ω = 100 rad/sec. Find the 

mutual inductance M, the reflected impedance Zr and the input impedance at port 
a-b. (6 Marks) 

 
 
 
 
 
 

  

- 

+ 

Vo 

Fig. (a) 

3KΩ 3 KΩ 

1 V 
+ 
_ 

2 KΩ 

I3 

I1 

I2 

1 KΩ 

0.2 V 
+ 
_ 

2 KΩ I4 

I1 0.4 mA 

I2 
 

0 

I3 
 

0.5 mA 

I4 
 

0.9 mA 

Vo - 3.7 V 

+ 

_ 
28V 

Fig. (b) 

+ 

_ 
20V 

+ 

_ 
vo(t) 

24KΩ 

0.2H 
b t=0 12KΩ 
a 

4KΩ 

8nF 
+ 

_ 
vC(t) 

iL(t) 

iC(t) 

vC(0+) 26 V 

iL(0+) 0.5 mA 

vo(0-) 20 V 

vo(0+) 22 V 

ic(0+) - 0.5 mA 

100µF 

Fig. (c) 

4H 

b 

300 Ω 

a 

1H 

k=0.75 

Zin 154.4∠30.3°Ω 
 

Zr 27-j36 = 45∠-53.1°Ω 

M 1.5 H 
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Question 2: 
a) The switch in the circuit shown in Fig.a has been closed for a long time before it 

opens at t = 0. Find v(t) for 0 ≤ t ≤ ∞. (10 Marks) 
 
 

 
 
   

          

  

 
 
 
 
 
b) A balanced Y-connected load having an impedance of 18Ω/phase is connected in 

parallel with a balanced ∆-connected load having an impedance of 36Ω/phase. The 
parallel loads are fed from lines having an impedance of 2Ω/line. The magnitude 
of the line-to-neutral voltage at the Y-load is 720 V. Calculate the following:  

  (10 Marks) 
 
 

 

 

 

 

 
 
c)For the two-port of Fig. (c), Calculate: (8 Marks) 
   
 
 
 
 
 
  

IAB 

v(0+) = 

τ = 

v(∞) = 

v(t) = 

The magnitude of the line current 

 

100 A 

𝑎21 =   

iL(0+) = 

+ 

_ 
60V 

Fig. a 

9 Ω v(t) 

t=0 6 Ω 

180mH 

16 Ω 

12 Ω 

+ 

_ 
iL(t) 

The total power dissipated in the loads 216 KW 

The magnitude of the phase current in the ∆- load  

 

20 √𝟑 = 34.6 A 

The magnitude of the phase current in the Y- load  

 

40 A 

The magnitude of the line voltage at the sending end  

 

920√𝟑= 1593.5 V 

2Ω 8Ω 

Fig. (c) 

2Ω 

I1 I2 

+ 

_ 
V1 

+ 

_ 
    V2 

10Ω 

𝑧11 =   

ℎ12 =   𝑦22 =   

2 A 

- 12 V 

0 

30 mS 

−𝟏𝟐𝒆−
𝒕
𝟑𝟎 V 

6.8 Ω 

0.3 0.378 S 

0.714 S 
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Question 3: 
a) Find the first four Fourier coefficients of the voltage waveform of Fig.(a). 
  (8 Marks) 
  
 
 
 
 
 
 
 
 
 
b) The voltage waveform of Fig.(a) is applied to the circuit of Fig. (b). Find the 

Fourier coefficients of the output voltage vld. (8 Marks) 
 
 
 
 
 
 
 
 
 
 
 
 
c) Sketch the Bode Diagram of the voltage transfer function:

 )1000)(10(
)100(1000)(

++
+

=
ss

ssHv  

   (8 Marks) 
 
 
   
 
 
 
 
 
 
 
  

1 10 100 1000 10000 
ω,Rad/S 

30 

20 

10 

0 

-10 

-20 

|Hv(jω)|, 
dBs 

t/mS 

vs(t)/volts 

Fig. (a) 

10 

0 2 4 6 8 10 12 

40mH 

+ 

_ 
vld 

Fig. (b) 

180Ω 

20Ω 
+ 

_ 
vs 

𝑎𝑜 =   

𝐶2 =   

𝐶3 =   

𝑉𝑙𝑑𝑜 =   

𝑉𝑙𝑑2 =   

𝑉𝑙𝑑3 =   

6.7 

𝐶1 =   5.5 ∠150° 

2.76 ∠30° 

0 

6 V 

4.85 ∠138.2° V 

2.29 ∠7.3° V 

0 

𝑉𝑙𝑑1 =   
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Question 4: 
 
a) Find the voltage transfer function and its poles 

and zeros for the circuit of Fig.a. (10 Marks) 
  
 
 
 
 
 
 
 
 

 
 

 

 

 

 

b)  The switch in the circuit shown in Fig.b has 
been opened for a long time before it closes 
at t = 0. Find vc(t) for t ≥ 0. (12 Marks) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 ********************       أطيب التمنيات بالتوفيق********************       

 مجدى مفيد دوس. د.أ

𝑯𝒗(𝒔) =
𝟏𝟎𝟒

𝒔𝟐 + 𝟏𝟎𝟎𝒔 + 𝟏𝟎𝟒
 

 

 
Poles: -50 + j 86.6, -50 - j 86.6 
 
Zeros: ∞, ∞ 

𝑽𝑪(𝒔) =
𝟏𝟐𝟎

𝒔(𝒔𝟐 + 𝟒𝒔 + 𝟑) 

𝒗𝑪(𝒕) = [𝟒𝟎 − 𝟔𝟎𝒆−𝒕 + 𝟐𝟎𝒆−𝟑𝒕]𝒖(𝒕) 𝑽 

 

 

 = 𝟏𝟐𝟎
𝒔(𝒔+𝟏)(𝒔+𝟑)

 

 
 = 𝟒𝟎

𝒔
− 𝟔𝟎

𝒔+𝟏
+ 𝟐𝟎

𝒔+𝟑
  

 

 

V=40 V 

1H 

1/3 F 

+ 

_ 
vc 

4Ω 

Fig. (b) 

+ 

_ 

t=0 

Vin 

+ 

_ 

Vout 

1H 

100µF 
100Ω 

Fig.(a) 

+ 

_ 
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ASSIUT UNIVERSITY 
FACULTY OF ENGINEERING 
DEPT. OF ELECTRICAL ENG. 

E222 CIRCUIT  THEORY 
First Term Examination, 2010/2011 

2nd Year Elect. 
0B ۱۹۹۷ ،۲۰۰٤ ةلائح(جميع الطلبة( 

1BTime: 3 Hours 
 .درجة ۱۰۰ الامتحان مكون من أربع صفحات، الإجابة فى نفس ورقة الأسئلة، النهاية العظمى

 .الإجابة النهائية يجب أن تكون مكتوبة فى المكان المخصص لها ولن يلتفت لغير ذلك
Question 1: 
a) The voltage waveform vg shown in 

Fig.(a-1) is applied to the circuit of 
Fig.(a-2). Sketch vo and v1 versus t, 
assuming ideal op-amp. (10 Marks) 

 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
b) The switch in the circuit shown in Fig.b has been opened for a long time before it 

closes at t = 0. Find io(t) for 0 ≤ t ≤ ∞. (10 Marks) 
 
 

 
 
   

          

  

 
 

io(0+) = 

τ = 

io(∞) = 

io(t) = 

iL(0+) = 

+ 

_ 
90V 

Fig. b 

t=0 

20 Ω 

10 H 

30 Ω 

60 Ω iL(t) 

io(t) 

20 Ω 

- 

+ 

vo 

Fig. (a-2) 

28 KΩ 

vg 
+ 
_ 

2 KΩ 

v1 

+10V 

-8V 

Fig. (a-1) 

t/mS 

vg(t)/volts 

1.0 

0 2 4 6 8 10 12 

1.5 

0.5 

-1.0 
-0.5 

-1.5 

t/mS 

vo(t)/volts 

10 

0 2 4 6 8 10 12 

15 

5 

-10 
-5 

-15 

t/mS 

v1(t)/volts 

0.4 

0 2 4 6 8 10 12 

0.6 

0.2 

-0.4 
-0.2 

-0.6 

-0.27 

1 A 

0.5 A 

1.5 A 

0.5 S 

1.5 - e-2t A,   0 ≤ t ≤ ∞ 
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Question 2: 
a) i) Write the two mesh equations for the circuit of Fig.(a) and solve them to find I1, 

I2, and the power dissipated in RL. (10 Marks) 
 ii) Find the Thevenin equivalent circuit at the output port, hence find the value of 

RL that consumes maximum power, and the value of this power. (6 Marks) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b) A three-phase Y-connected +ve sequence source having the phase voltage 

Va=220∠0°V. The source resistance is 2 Ω/Phase. The source supplies a balanced 
∆-connected load having a load impedance of 36∠30°Ω/Phase. The three lines 
connecting the source to the load have a resistance of 1 Ω/Line. Find the following: 

  (10 Marks) 
 
 

 

 

 

 

 
  

PL = 85 W 

RTh = 15Ω 

VTh = 100 V 

IAB The magnitude of the line current 

 

15 A 

The magnitude of the phase current in the ∆- load  

 

8.66 A 

The first mesh equation 
 
80 I1 – 20 I2 + V1 = 400 

 The second mesh equation 
 
-20 I1 + 105 I2 – V2 = 0 
 

I2 = 1A 

I1 = 0.25 A 

Pmax = 166.7 W 

The total active power dissipated in the load 7015 W 

The magnitude of the line voltage at the sending end  

 

334.5 V 

The magnitude of the line voltage at the load 

 

312 V 

Fig. (a) 

_ 
RL= 
85 Ω 

+ 

4:1 

400∠0°V 
(rms) 

20 Ω 

60 Ω 

I1 I2 

+ + 

_ _ 
V1 V2 
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Question 3: 
a)  Find the mean value, RMS value, period, and fundamental frequency in Hz, for 

the voltage waveform of Fig.(a). (8 Marks) 
 
 
  
  
 
 
 
 
 
 
b) i) What is the type of filter shown Fig.(b)? (2 Marks) 
 ii) Write the voltage transfer function Hv(s) of that filter.  (2 Marks) 
 iii) Find the filter cut-off frequency fc. (2 Marks) 
 iv) What is the maximum value of Hv(s)?  (2 Marks) 
 v) At what frequency will | Hv(s)| equals half its maximum value?  (2 Marks) 
 
 
 
 
 
 
 
 
 
 
 
 
c) Sketch the Bode Diagram of the voltage transfer function:

 )1000)(20(
20000)(

++
=

ss
ssHv  

   (6 Marks) 
 
 
 
  

1 10 100 1000 10000 
ω,Rad/S 

40 

30 

20 

10 

0 

-10 

|Hv(jω)|, 
dBs 

t/mS 

vs(t)/volts 

Fig. (a) 

10 

0 2 4 6 8 10 12 

Mean value = 

RMS value = 

Period = 

Fundamental 
frequency = 

type of filter 

Hv(s)= 

fc = 

 

Hv(s)|max= 
 

Frequency of 
½ max value = 

vi 

1µF 10 Ω 

Fig. (b) 

+ 

_ 

+ 

_ 
vo 90 Ω 

6.67 V 

8.165 V 

6 mS 

166.7 Hz 

High pass filter 

𝟎.𝟗
𝒔 + 𝟏𝟎𝟒

 

1592 Hz 

0.9 

919 Hz 

20 
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Question 4: 
a)  Find the s-domain expression of the input impedance seen 

looking into the terminals a, b of the circuit of Fig.(a). Find 
also the poles and zeros of that impedance. (10 Marks) 

  
 
 
 
 
 
 
 
 
 
b) The switch in the circuit of Fig. (b) is 

moved from (a) to (b) at t = 0. Find 
the following currents and voltages: 

    (12 Marks) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
c) The a-parameters of a certain two-port are a11= 3, a12= 10 Ω, a21= 0.5 S, a22= 2. 

Find the h-parameters. (8 Marks) 
 
 
 

 
 
 

 ********************       التمنيات بالتوفيق أطيب********************       
 مجدى مفيد دوس. د.أ

ℎ12 =   ℎ11 =   

ℎ21 =   ℎ22 =   

1H 
1F 1Ω 

Fig.(a) 

a 

b 

1F 1Ω 

 
Zin(s) = 

𝟐𝐬𝟐 + 𝟑𝐬 + 𝟏
𝟐𝐬(𝐬𝟐 + 𝐬 + 𝟏)

 

Poles 
 

0,    (-0.5 + j 0.866),   (-0.5 - j 0.866) 

Zeros 
 

-0.5,   -1, ∞   

+ 

_ 
10V 

Fig. (b) 

+ 

_ 
5V 

+ 

_ 
vR 

+ 

_ 
vC 5 Ω 

5 Ω 

iC 
iR 

iL + _ vL 
t=0 

(a) (b) 

iR(0-) 2 A 

ic(0+) 
 

1 A 

iL(0+) 
 

2 A 

vL (0+) 
 

5 V 

vR(∞) 10 V 

iR(0+) 1 A 

5 Ω 

0.5 0.25 S 

-0.5 
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ASSIUT UNIVERSITY 
FACULTY OF ENGINEERING 
DEPT. OF ELECTRICAL ENG. 

E222 CIRCUIT  THEORY 
2BFirst Term Examination, 2011/2012 

2 Und U Year Elect. 
0B ۲۰۰٤،۱۹۹۷لائحة (جميع الطلبة( 

1BTime: 3 Hours 

 

 
 .درجة ۱۰۰العظمى الامتحان مكون من أربع صفحات، الإجابة فى نفس ورقة الأسئلة، النهاية 

 .الإجابة النهائية يجب أن تكون مكتوبة فى المكان المخصص لها ولن يلتفت لغير ذلك
 

Question 1: 
a) The op-amp in the non-inverting amplifier of Fig.a is ideal. Find the i1, i2, v1, i3, vo, 

and io. 
  (12 Marks) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
b) The switch in the circuit shown in Fig.b has been in 

position (a) for a long time before it moves to (b) at t 
= 0. After 5 mSec, the inductance current iL dropped 
to 80% of its initial value. Find the value of L.  

   (12 Marks) 
 
 

 
 
   

          

  

 
 
 
  

i1 =  0.1 mA 

i2 = 0.2 mA 

v1= 4 V 

vo = 8 V 

i3 = 0.2 mA 

40KΩ 

Fig.a 

2V 
+ 
_ 

- 

+ 

20KΩ +15 V 

-15 V 

vo 

10V 
+ 
_ 

5V 
+ 
_ 

10KΩ 

10KΩ 

4KΩ 

20KΩ 

20KΩ 

v1 
io 

i1 

i2 

i3 

io = 0.4 mA 

+ 

_ 
30V 

Fig. b 

t=0 
60 Ω 

L iL(t) 

40 Ω 
(a) (b) 

+ 

_ 
10V 

𝒊(𝒕) = 𝟎.𝟐𝟓 + 𝟎.𝟐𝟓𝒆−𝒕/𝝉 

𝒊(𝟓𝐦𝐒) = 𝟎.𝟐𝟓�𝟏 + 𝒆−
𝟓
𝝉� = 𝟎.𝟒 𝐀 

 
iL(0+) = 
 
iL(∞) = 
 
 

 

 
 
 

τ = 
 

L = 

0.5 A 

0.25 A 

9.788 mS 

392 mH 
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Question 2: 
a) A three-phase ∆-connected +ve sequence source having the phase voltage 

Vab=220∠0°V. The source resistance is 1 Ω / Phase. The source supplies an 
unbalanced ∆-connected resistive load having Rab = 10Ω, Rbc = 9Ω and Rca = 21Ω. 
The three lines connecting the source to the load have negligible resistance. The 
load power is measured using the two wattmeter method. The first wattmeter W1 is 
connected between lines A and B, while the second one W2 is connected between 
lines C and B.  Find the following: (12 Marks) 

 
 The phase current at the load =  

 The Line current       =  

 The line voltage           at the load = 

 The reading of W1 =  
 

The reading of W2 = 
 
The total power dissipated in the load = 

 

 
b)  i) Find the voltage transfer function of the 

circuit of Fig.(b). (6 Marks) 
 ii) Find the poles and zeros of the transfer 

function. (4 Marks) 
 iii) Find the magnitude of the transfer function at 

ω = 5 Rad/Sec.  (2 Marks) 
 
 
 
 
 
 
 
 
 

 
 

 

 

 

 

 

IAB 

IA 

VAB 

20∠0° A 
 

26.46∠-19.1° A 
 

200∠0° V 

5 KW 

5.35 KW 

10.35 KW 

Poles: - 4.23 ,  - 15.77 S-1 

 

Zeros: 0, ∞ 

|Hv(j5)| = 0.308 

𝑯𝒗(𝒔) =
𝟐𝟎𝒔

𝟑𝒔𝟐 + 𝟔𝟎𝒔 + 𝟐𝟎𝟎
 

 
 
(2s + 10)I1 + s I2 = 2 V1 
 
S I1 + (2s + 20)I2 = 0 
 
 

 
 
 
 

5 Ω 0.5 H 

1 H 

Fig. (b) 

 

 

+ 

_ 
V1 

+ 

_ 
V2 1 H 10Ω 
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Question 3: 
a)  Find the first four non-zero terms of the Fourier series of the periodic voltage 

waveform shown in Fig.(a). (8 Marks) 
 
 
  
  
 
 
 
 

b) There is no energy stored in the circuit of Fig.b at 
the time the switch is closed: 
i) Write the two mesh equations of the 

circuit. (4 Marks) 
ii) Find I1(s) and I2(s).  (4 Marks) 
iii) Find i1(t) and i2(t).  (4 Marks) 

 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

c) Sketch the Bode Diagram of the voltage transfer function:
 )1000)(20(

)200(1000)(
++
+

=
ss
ssHv  

   (6 Marks) 
 
 
 
  

1 10 100 1000 10000 
ω,Rad/S 

30 

20 

10 

0 

-10 

-20 

|Hv(jω)|, 
dBs 

¼ F 

Fig. (b) 

4Ω 1Ω 

t=0 

1H 

10V 

+ 

_ 

1Ω 
i1 i2 

The first s-domain mesh equation: 
(s2 + 2s) I1 – s I2 = -10 

The second s-domain mesh equation: 
- s I1 + (5s + 4) I2 = 10  

𝒃𝒏(𝒕) =
𝟐
𝑻
� 𝟓𝒕. 𝒔𝒊𝒏(𝒏𝝎𝒐𝒕)𝒅𝒕
𝑻
𝟐

−𝑻𝟐

= −
𝟏𝟎

𝒏𝝎𝒐𝑻
� 𝒕.𝒅𝒄𝒐𝒔(𝒏𝝎𝒐𝒕)
𝑻
𝟐

−𝑻𝟐

 

= −
𝟓
𝒏𝝅

�𝒕. 𝒄𝒐𝒔(𝒏𝝎𝒐𝒕) −
𝟏

𝒏𝝎𝒐
𝒔𝒊𝒏(𝒏𝝎𝒐𝒕)�

−𝑻𝟐

𝑻
𝟐

 

= −
𝟓
𝒏𝝅

�𝒕. 𝒄𝒐𝒔(𝒏𝝎𝒐𝒕) −
𝟏

𝒏𝝎𝒐
𝒔𝒊𝒏(𝒏𝝎𝒐𝒕)�

−𝑻𝟐

𝑻
𝟐

= −
𝟐𝟎
𝒏𝝅

𝒄𝒐𝒔(𝒏𝝅) 

 

b1= 20/π, b2= -10/π, b3= 20/3π, b4= -5/π, 
 

t/S 

vs(t)/volts 

Fig. (a) 

10 

0 -2 2 4 6 

-10 

𝟐
𝒔 + 𝟏.𝟔

 I2(s) =  

−𝟖
𝒔(𝒔 + 𝟏.𝟔) =

𝟓
𝒔 + 𝟏.𝟔

−
𝟓
𝒔

 I1(s) =  

𝟐𝒆−𝟏.𝟔𝒕𝒖(𝒕)𝐀 i2(t) =  

[−𝟓 + 𝟓𝒆−𝟏.𝟔𝒕]𝒖(𝒕)𝐀 i1(t) =  



إجابة نموذجية    Page 4 of 4    

Question 4: 
a) The switch in the circuit of Fig. (a) has been open a 

long time before closing at t = 0.  
i) Find iL(0+), iL(∞), vL(0+), 𝑑𝑖𝐿

𝑑𝑡
(0+). (8 Marks) 

ii) Write the differential equation of iL(t). (2 Marks) 
iii) Write the characteristic equation and find its 

roots. (4 Marks) 
iv) The constants in the solution for iL(t).  (2 Marks) 
v) Find iL(t) for t ≥ 0.  (2 Marks) 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b) Find the h parameters of the circuit shown in 

Fig.(b). (8 Marks) 
 
 
 

 
 
 

 ********************       أطيب التمنيات بالتوفيق********************       
 مجدى مفيد دوس. د.أ

ℎ12 =   ℎ11 =   

ℎ21 =   ℎ22 =   

iL(0+) 0 

iL(∞) 2 A 

+ 

_ 
40V 

Fig. (a) 

20 Ω iL t=0 

500 µF 0.8H 

𝒅𝒊𝑳
𝒅𝒕

(𝟎+) 𝑽𝑳(𝟎+)
𝑳

= 𝟓𝟎 𝐀/𝐒 

𝒅𝟐𝒊
𝒅𝒕𝟐

+
𝟏
𝑹𝑪

.
𝒅𝒊
𝒅𝒕

+
𝟏
𝑳𝑪

. 𝒊 =
𝟐
𝑳𝑪

 

the differential equation of iL(t) 

the characteristic equation 
 

s2 + 100 s + 2500 = 0 

roots of the characteristic equation 
 
s1 = s2 = -50 

The constants 
 
D1 = -50, D2 = -2 

iL(t) = 2 – (50 t + 2) e-50t  

Fig.(b) 

I2 

45Ω 

+       -
 

90Ω 30 Ia 

+ 

_ 

V1 

30Ω 

80Ω 

I1 

+ 

_ 

V2 
 Ia 

60 Ω 0.333 

8.8 mS -0.21 

vL(0+) 40 V 
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ASSIUT UNIVERSITY 
FACULTY OF ENGINEERING 
DEPT. OF ELECTRICAL ENG. 

E222 CIRCUIT  THEORY 
First Term Examination, 2012/2013 

2nd Year Elect. 
 

Time: 3 Hours 

 

 
 .درجة ۱۰۰الامتحان مكون من أربع صفحات، الإجابة فى نفس ورقة الأسئلة، النهاية العظمى 

 .وخطوات الحل تكون فى الصفحة المقابلةالإجابة النهائية يجب أن تكون مكتوبة فى المكان المخصص لها 
 

Question #1: (12 Points) 
The two op amps in the circuit in Fig.1 are ideal. Calculate vo1, vo2, io1 and io2. 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Question #2: (16 Points) 
The voltage waveform shown in Fig.2(a) is applied to the circuit of Fig.2(b). The 
initial voltage on the capacitor is zero. Calculate and sketch vo(t). 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
  

vo1 = 2.125 V 

vo2 = 2.5 V 

io1= 0.25 mA 

Io2 = 1.75 mA 

vo(0+) = 0 

vo(∞)1 = 10 V 

τ  = 1 mS 

 

vo(t) = 10(1 – e-t) V 
 
0 <= t <= 1 mS 

500Ω 

Fig.1 

+ 

- 

+15 V 

-15 V 

vo1 

2V io1 

+ 

- 

+15 V 

-15 V 

2KΩ 

1KΩ 

500Ω 

vo2 

2KΩ 1V io2 

Fig.2(b) 

10 KΩ 

100 nF 

+ 

_ 
vo 

+ 

_ 
vs 

Fig.2(a) 

10 

0 

-10 

t/mS 

vs(t)/volts 

2 4 5 1 3 6 7 8 

 

vo(t) = -10 + 16.3 e-(t-1) V 
 
1mS <= t <= ∞ 

vo(1mS) = 6.3 V 
 

vo(∞) = -10 V 

10 
8 
6 
4 
2 

-2 
-4 
-6 
-8 

-10 

t/mS 

vo(t)/volts 

2 4 5 1 3 6 7 8 0 

6.3V 
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Question #3: (10 Points) 
The voltage response for the circuit in Fig.3 is known to be  
v(t) = D1te-500t + D2e-500t ,  t ≥ 0. 
The initial current in the inductor (Io) is -10 mA, and the 
initial voltage on the capacitor (Vo) is 8 V. The inductor has 
an inductance of 4 H.  
a) Find the values of R, C, D1 and D2. 
b) Find iC(t) for t ≥ 0+. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Question #4: (12 Points) 
A three-phase Y-connected +ve sequence source having the phase voltage 
Va=260∠0°V. The source resistance is 1 Ω/Phase. The source supplies a balanced ∆-
connected load having an impedance of (27 + j15) Ω/Phase. The three lines 
connecting the source to the load have a resistance of 2 Ω/Line. Find the following: 
 
 The Line current       =  

 The phase current at the load =  

 The line voltage           at the load = 

 The phase voltage     at the source terminals = 

 The line voltage        at the source terminals = 

The total power dissipated in the load = 
 

 

 
  

418.6∠31.8° V 

Va 

IAB 

VAB 

20∠-22.6° A 

11.55∠7.4° A 

356.7∠36.4° V 

241.7∠1.8° V 

IA 

Vab  

10.8 KW 
 

iC(t) = -3 t e-500t + 2x10-3 e-500t A 

+ 

_ 
Vo 

Fig.3 

Io C L R 

+ 

_ 
v 

iC 

R  = 1 KΩ 

C = 1 µF 

D1  = 6000 V/S 

D2  = 8 V 
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Question #5: (12 Points) 
The sinusoidal voltage source in the circuit of 
Fig.5 is operating at a frequency of 200 Krad/s. 
The coefficient of coupling is adjusted until the 
peak amplitude of i1 is pure real.  
a) What is the value of k? 
b) What is the peak amplitude of i1 if  
 vg = 112 cos(2 x 105 t) V ? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Question #6: (12 Points) 
Find the voltage transfer function and its poles and zeros for the circuit of Fig.6. If we 
consider this circuit as a bandpass filter, find approximate values for its magnitude 
transfer function at ω = 0 and at its central frequency. Find also the value of its 
bandwidth. 
 
 
 

 

 

 

 

 

 

 

 

 
 
 

𝒊𝟏 =
𝒗𝒈

𝟐𝟎𝟎 + 𝒋𝟐𝟎𝟎 + 𝟔𝟒𝒌𝟐(𝟑 − 𝒋𝟒)
 

 
Zr = 64 k2(3 - j4) 
 

 
4 x 64 k2 = 200 
 
 
 
 
 
 
 
 
 
 
 k = 0.88 

i1(peak) = 0.32 A 

104 rad/s BW = 

+ 

_ 
Vi 

Fig.6 

1KΩ 

0.1µF 1 mH 

+ 

_ 

Vo 
Poles: -5 ± j 99.87 Krad/s 

Hv(s) = 𝟏𝟎𝟒𝒔
𝒔𝟐 + 𝟏𝟎𝟒𝒔 + 𝟏𝟎𝟏𝟎

 

 

Zeros: 0, ∞ 

|Hv(0)| = 0 

|Hv(jωo)| = 1 

200 Ω k 

1 mH 

Fig.5 

 

 4 mH 
12.5 nF 

300 Ω 

+ 

_ 
vg 

i1 
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Question #7: (12 Points) 
There is no energy stored in the circuit of Fig.7 at the 
time the current source is energized. Use the Laplace 
Transform to find the nodal voltages. 
 
 

 

 

 

 

 

 

 
Question #8: (6 Points) 
A periodic voltage having a period of 10π µS is given by 
the following Fourier series: 

𝑣𝑔 = 150∑   1
𝑛

sin 𝑛𝜋
2

cos𝑛𝜔𝑜𝑡 V∞
𝑛=1,3,5,…   

This periodic voltage is applied to the circuit shown in 
Fig.8. Find the amplitude and phase angle of the first 
three components of vo.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Question #9: (8 Points) 
Find the s-domain expressions for the a parameters 
of the two-port circuit shown in Fig.9. 
 
 
 

 
 
 

 ********************       أطيب التمنيات بالتوفيق********************       
 مجدى مفيد دوس. د.أ

𝒂𝟏𝟐 =   𝒂𝟏𝟏 =   

𝒂𝟐𝟏 =   𝒂𝟐𝟐 =   
Fig.9 

- I2 

+ 

_ 

V1 

1 F 

4 Ω 

I1 

+ 

_ 

V2 

1 H 

Eq. (1): 

V1(s) = 

Eq. (2): 

V2(s) = 

v1(t) = v2(t) = 

1H 

4F 0.25Ω 

+ 

_ 
v1 

+ 

_ 
v2 4Ω 5u(t) A 

Fig.7 

+ 

_ 
vg 

Fig.8 

6KΩ 

10 mH 

+ 

_ 

vo 

𝒗𝒐 =
𝒋𝟐𝒏

𝟔 + 𝒋𝟐𝒏
𝒗𝒈 

 
ωo = 2π/T = 200 Krad/s 
 
vg = 150 cos ωot - 50 cos 3ωot + 30 cos 5ωot  
 

Vo1 = Vo3 = Vo5 = 

(s + 4)V1 – 4 V2 = 20 

-V1 + (4s2 + 4s + 1) V2 = 0 

𝟐𝟎(𝒔𝟐 + 𝒔 + 𝟎.𝟐𝟓)
𝒔(𝒔𝟐 + 𝟓𝒔 + 𝟒.𝟐𝟓) 

𝟓
𝒔(𝒔𝟐 + 𝟓𝒔 + 𝟒.𝟐𝟓) 

1.18 - 16.38e-1.09t + 35.2e-3.91t 1.18 – 1.63e-1.09t + 0.45e-3.91t 

47.43∠71.6° V 35.34∠-135° V 25.73∠31° V 

𝟏 +
𝟏
𝟒𝒔

 𝒔 +
𝟏
𝟒

+
𝟏
𝒔

 

𝟏
𝟒

 
𝒔
𝟒

+ 𝟏 
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ASSIUT UNIVERSITY 
FACULTY OF ENGINEERING 
DEPT. OF ELECTRICAL ENG. 

E222 CIRCUIT  THEORY 
First Term Examination, 2014/2015 

 
2nd

 
 Year Elect. 

 

Model Answer 
UAttempt all questions, full mark: 100 Points U  UTime: 3 Hours 
 

UQuestion #1 U: (12 Points) 
The circuit shown in Fig.1 is used to measure the 
change in resistance experienced by strain gages. 
a) Derive an expression for the output voltage 

Vout in terms of the resistance values and the 
reference voltage Vref, assuming ideal op-amp 
and neglecting ∆R2 w.r.t. R2. (8 Points) 

b) If R = 160 Ω, ∆R = 1 Ω, Rf = 1.2 KΩ, and Vref 
= 8 V; find the value Vout. (4 Points) 

 
 

 
 
 
 
 
 
UQuestion #2U: (16 Points) 
In the circuit shown in Fig.2, the initial currents in 
inductors L1 and L2 are 8A and 1A respectively. 
The switch is opened at t = 0.  

a) Find i(t), for t ≥ 0.  (8 Points) 
b) Find v(t), for t ≥ 0.  (2 Points) 
c) Find i1(t) and i2(t), for t ≥ 0.  (4 Points) 
d) Determine the total energy stored in the 

inductors as t→∞. (2 Points) 
 

 
 
 
 
 
  

Value of Vout : 
 Vout = 0.75 V 
 

i(0+) = 9 A i(∞) = 0  

v(t) = 36 e-2t V 

Expression for Vout : 
 

 𝑽𝒐𝒖𝒕 = 𝟐𝑹𝒇∆𝑹
𝑹𝟐

∙ 𝑽𝒓𝒆𝒇 
 

τ  = 0.5 S 

i1(t) = -2 - 6 e-2t A 

i(t) = 9 e-2t A 

i2(t) = 2 - 3 e-2t A 

Energy stored in the inductors as t→∞ = 18 J 

Fig.1 

+15 V 

-15 V 

Vout 

R+∆R 

Vref 

Rf 

- 

+ 

+ 
_ 

R-∆R 

R-∆R R+∆R 

Rf 

Fig.2 

4 Ω 

+ 

_ 

v(t) 8A 
t=0 

i1 i2 

L1=3H L2=6H 
1A 

i(t) 
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Question #3
The switch in the circuit shown in Fig.3 has 
been in position (a) for a long time. At t = 0, 
it moves to position (b). Find i(0+), vc(0+), 
di(0+)/dt, the roots of the characteristic 
equation s1, s2 and i(t) for t ≥ 0.  

: (12 Points) 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
Question #4
A three-phase ∆-connected -ve sequence source having the phase voltage 
Vab=240∠0°V and negligible source resistance. The source supplies a resistive 
unbalanced ∆-connected load having impedances: RAB= 60 Ω, RBC= 40 Ω, and RCA= 
80 Ω. The three lines connecting the source to the load have negligible resistances. 
The load power is measured using the two wattmeter method. The first wattmeter W1 
is connected between lines A and B, while the second one W2 is connected between 
lines C and B.  Find the following: 

: (12 Points) 

 
 
   

         

  

   
 

 
 

 

  

i(t) = 1.6736 e-8000t sin(6000t) A 

vC(0+) = 50 V i (0+) = 0 

1.32 KW The reading of W1 = 

1.8 KW The reading of W2 = 

3.12 KW The total power dissipated in the load = 

4∠0° A The phase current       at the load = IAB 

+ 

_ 
80V 

Fig. 3 

a 

t=0 

80Ω 5mH 9KΩ 

15KΩ 

i 

2µF 
+ 

_ 
vC 

b 

+ 

_ 
100V 

di(0+)/dt = 104 A/S 

s2 = -8000 - j 6000 s1 = -8000 + j 6000 

7.94∠79.1° A The Line current         = IC 

6.08∠25.3° A The Line current         = IA 
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Question #5: (14 Points) 
The voltage source vg drives the circuit shown in Fig.5. The response signal is the 
voltage across the capacitor, vo.  

a) Calculate the numerical expression for the 
voltage transfer function Hv(s) = Vo(s)/Vg(s).  

 (6 points) 
b) Calculate the numerical values for the poles 

and zeros of the transfer function. (4 points) 
c) The circuit is driven by a step voltage source, 

namely, vg = 50u(t), find vo(t).  (4 points) 
 
 
 
 

 

 

 

 

 

 

 
 
 

 
Question #6: (12 Points) 
The ideal transformer used in the 
circuit of Fig.6 has a turns ratio 
N2/N1= 3. 
a) Find the reflected impedance at 

terminals a-b of that transformer. 
 (6 Points) 
b) Calculate the value of the currents 

I1, I2, I3, and I4. (6 Points) 
 
 
 
 
 
  

Poles: - 3000 + j4000, - 3000 - j4000 

Hv(s) = 𝟏𝟎𝟎𝟎(𝒔 + 𝟓𝟎𝟎𝟎)
𝒔𝟐 + 𝟔𝟎𝟎𝟎𝒔 + 𝟐𝟓 × 𝟏𝟎𝟔 

Zeros: - 5000, ∞ 

Vout(t) = [10 + 11.18 e-3000t cos(4000t – 153.4°)]u(t) V 

Fig.5 

1µF 
50mH 

1000Ω 

+ 

_ 
vg(t) 

+ 

_ 

vo(t) 
250Ω 

Fig.6 

40 Ω 

96 Ω 

N1 

j50 Ω 

46 Ω 

j30 Ω 

j20 Ω 

N2 

+ 

_ 

225∠0° 
V(rms) 

ideal 

(a) 

(b) 

I3 I4 

I2 I1 

𝒁𝑹 = �
𝒂

𝟏 + 𝒂�
𝟐
𝑹𝑳 = 𝟓𝟒𝛀 

I1 = 0.584∠30.1° A 

I3 = 0.779∠30.1° A 

I2 = 0.195∠30.1° A 

I4 = 4.35∠-33.3° A 
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Question #7: (6 Points) 
a) Calculate the impedance of the circuit shown in 

Fig.7 at radian frequency of 2 Krad/S. (2 Points) 
b) At what finite frequency (ωr) does the impedance 

of the circuit become purely resistive? What is the 
impedance at that frequency? (4 Points) 

 
 
 
 
 
Question #8: (8 Points) 
Sketch the Bode Diagram of the voltage transfer function:

 )1000)(10(
)100(1000)(

++
+

=
ss

ssHv  

 
 
   
 
 
 
 
 
 
 
 
Question #9: (8 Points) 
The y parameters for the two-port network in 
Fig.9 are: y11= 2mS, y12 = -0.2 mS, y21 = 10 mS, 
and y22 = -0.5 mS. Find V1, V2, I1, and I2. 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

********************     Best Wishes, Prof. Magdy M. Doss     ********************  

Z(2Krad) = 9 – j12 Ω ωr = 4 Krad/S Z(ωr) = 15 Ω 

Fig.7 

25µF 

5mH 

5Ω 

20Ω 

10KΩ 
Two-Port 
Network 

+ 

_ 
8 V 

+ 

_ 

+ 

_ 
 V1  V2 

2 KΩ I1 I2 

Fig.9 

V1 = - 1.6 V V2 = - 40 V 

I1 = 4.8 mA I2 = 4 mA 

1 10 100 1000 10000 
ω,Rad/S 

30 

20 

10 

0 

-10 

-20 

|Hv(jω)|, 
dBs 
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ASSIUT UNIVERSITY 

FACULTY OF ENGINEERING 

DEPT. OF ELECTRICAL ENG. 

E222 CIRCUIT  THEORY(2) 

First Term Examination, 2015/2016 

 
2nd Year Elect. 

  

 .درجة 011الامتحان مكون من أربع صفحات، الإجابة فى نفس ورقة الأسئلة، النهاية العظمى 

 .وخطوات الحل تكون فى الصفحة المقابلةالإجابة النهائية يجب أن تكون مكتوبة فى المكان المخصص لها 

Attempt all questions, full mark: 100 Points  Time: 3 Hours 
 

Question #1: (12 Points) 

The feedback resistance Rf in the circuit of 

Fig.1 is variable. Assuming ideal op-amp 

find: 

a) The range of values for Rf in which the op- 

amp does not saturate. (2 Points) 

b) Vout, Io, I1, and I2 for Rf = 50 KΩ.  (4 Points) 

c) Vout, V1, Io, I1, and I2 for Rf = 360 KΩ.  (6 Points) 

 

a) 

 

 

b) 

 

 

c) 

 

 

Question #2: (16 Points) 

Both switches in the circuit in Fig.2 have 

been closed for a long time. At t = 0, both 

switches open simultaneously.  

a) Find io(t) for t  0
+
.  (8 Points) 

b) Find vo(t) for t  0
+
. (4 Points) 

c) Calculate the energy (in micro joules) 

trapped in the circuit.  (4 Points) 

 
 

 

 

 

 

 

  

io(0+) = 24 mA io() = 0 

vo(t) = 80 – 8 e-500t 

  = 2mS 

io(t) = 24 e-500t 

Energy trapped in the circuit = 28800 µJ 

Fig. 2 

t=0 1K 

6K 

io 

3µF 
+ 

_ 
vo 

t=0 

6µF 
3K 40mA 

0  Rf  200 K 

Vout = -2.5 V Io = 150 µA I1 = 50 µA 

Vout = -10 V V1 = 200 mV I1 = 30 µA 

I2 = 0 

I2 = 1.67 µA 

Fig.1 

+10 V 

-10 V 
Vout 

500mV 

Rf 

- 

+ + 
_ 

Io 

+ 

_ 

25KΩ 
47KΩ 

120KΩ 

10KΩ 

I2 I1 

V1 

Io = 428.3 µA 
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Question #3: (12 Points) 

The switch in the circuit shown in Fig.3 has been 

closed for a long time. The switch opens at t = 0. 

Find vc(0
+
), iL(0

+
), [dvc/dt]0+, the roots of the 

characteristic equation s1, s2 and vc(t) for t  0.  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Question #4: (12 Points) 

A three-phase Y-connected +ve sequence source having the phase voltage 

Va=2200V. The source resistance is 1 /Phase. The source supplies a balanced -

connected load having an impedance of (30 + j12) /Phase. The three lines 

connecting the source to the load have an impedance of 1+j1 /Line. Find the 

following: 

 

   

         

  

   

 

 

 
 

  

                                     

[dvc/dt]0+= - 1200 V/S 

vC(0+) = 108 V 

iL(0+) = 6 A 

s1 = –10 – j10 s2 = –10 + j10 

16.9 -142.6 A The Line current         = IB 

9.77 7.4 A The phase current       at the load=  IAB  

315.6 -90.8 V The Line voltage         = VBC 

8.592 KW The total power dissipated in the load = 

204.5 1.8 V The phase voltage          at the source terminals= Va 

+ 

_ 
vC 

+ 

_ 
240V 

Fig. 3 

t=0 

1H 20 

5mF 

70 

10 

11 

8 iL 

354.2 31.8 V The Line voltage        at the source terminals= Vab   
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Question #5: (12 Points) 
Use the Laplace transform to find vo and v1 in 

the circuit shown in Fig.5 if ig = 10u(t) mA 

and  = 75 mA/V. There is no energy stored 

in the circuit at t=0. 

 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Question #6: (12 Points) 

The linear transformer used in 

the circuit of Fig.6 has a 

coupling coefficient k = 0.5. 

a) Calculate the impedance 

reflected into the primary 

winding Zr. (4 Points) 

b) Calculate the impedance seen looking into the primary terminals of the transformer 

Zab. (2 Points) 

c) Calculate the Thevenin equivalent with respect to the terminals c,d. (6 Points)  

 

 
 

 

 

  

Zr = 8 + j8 = 11.3145  

              volts 

Fig.6 

5 

  j16 j36 

k=0.5 

+ 

_ 

300 

V(rms) 

(a) 

(b) 

I1 

2 j1 (c) 

(d) 

8 1 

I2 

-j25 

+ 

_ 

V1 

+ 

_ 

V2 

Zab = 10 + j44 = 45.12 77.2  

ZTh = 1.71 + j12.24 = 12.3682  VTh = 9.39 + j1.77 = 9.5610.7 V 

      
         

          
 

   

    
 

 

       
 

      
 

       
 

 

                   volts 

Fig.5 

5mF 

2H v1 

+ 

_ 

vo 

10 

ig + 

_ 
v1 
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Question #7: (8 Points) 

Fig.7 shows an R-L high pass filter.  

a) What is the transfer function, H(s) = Vo(s)/Vi(s), of this 

filter?  (4 Points) 

b) What is the cutoff frequency of this filter?  (2 Points) 

c) What is the maximum value of the transfer function; and 

at what frequency does it occur? (2 Points) 

 

 

 

 

 

 

 

 

Question #8: (8 Points) 

Sketch the Bode Diagram of the voltage transfer function:
 )10000)(20(

)1000(400
)(






ss

ss
sHv  

 

 
   
 
 
 
 
 
 
 
 

 

 

Question #9: (8 Points) 

 

Find the h parameters of the two-port circuit 

shown in Fig.9. 

 

 

 

 
 

 

 

 

 

 

 

********************     Best Wishes, Prof. Magdy M. Doss     ********************  

1 10 100 10K 100K 

, Rad/S 

50 

40 

30 

20 

10 

0 

|Hv(j)|, 

dBs 

1000 

60 

     
  

        
 

c = 2 x 104 Rad/Sec Hmax = 2/3 at  =  

h11 = 110 + j20  h12 = 0.5 

h21 = - 0.5 h22 = 2.5 + j10 mS 

Fig.7 

10mH 

300 

600 

+ 

Vi 

_ 

+ 

Vo 

_ 

I1 I2 

+ 

_ 

V1 

j20 10 200 

200Ω -j100 

+ 

_ 

V2 

Fig.9 

52 

32 

20 

6 
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Assiut University 

Faculty of Eng. 

Civil Eng. Dept.                                                   

Planning & Design of Transportation           

Infrastructure (Elective Course) 

Year-Work Exam: May 2008 

3
rd

 year   

Time: 1 hr. 

 

Answer All Questions, assume any missing data you may need. 

  

1.  a)  Draw a neat sketch showing a double railway? 

b) What are the types of sleepers which are used in railroad, describe the 

advantage of each type?  

c) A railway line of Max. speed 140 km/hr, with normal track width, wooden 

sleeper and distance from centerline to centerline is 60 cm, the Max. axial 

load is 26 ton,  and distance between axis is more than 3.0 m.  

It is required to: 

i) Design cross section of Vignole Rail from first assumption. 

ii) Draw Vignole Rail with scale 1:1. 

iii) Bending and normal stress in sleeper which cross section is 26x16 cm, if 

the plate width under rail is 150 mm 

 

2.  a) Draw a flow chart showing the main stages in transportation planning 

procedure.  

b) State the main factors affecting highways design. 

c) It is proposed to widen a two-way highway because of traffic congestion, 

where counts show that the ADT (2007) is 3500 vehicle/day of which 15% 

trucks.  A traffic development due to improvements on land adjacent to the 

highway by the end of the design period (2027) is expected to be 600 

pcu’s/hour. 

Average normal traffic growth 5% /year, 

(DHV/ADT) =0.15, 

Directional distribution factor (D) = 70%,  

Practical lane capacity = 600 pcu’s/hour.  

It is required to: 

i) Design the cross section of the proposed new highway. 

ii) Draw your designed cross section showing all dimensions, where the 

original ground level = (11.00) m and the road level = (13.00) m. 

 

 
 Examiners 
                                                                                                   Dr. Mahmoud Enieb                                                                                                   

Dr. Ghada S. Moussa 
 









































Assiut University 
Faculty of Engineering 
Mechatronics Program 

EE0513-ELECTRONIC CIRCUITS 
Mid Term Exam sHour  .51Time:   

4BModel Answer 

Attempt all questions, full mark: 20 
 
Question #1 [6 Points] 
Choose the right answer: 

1)  If a transistor with higher βdc is used in the circuit shown, 
The base current will 

C 
(A) increase 
(C) not change 

(B) decrease 

2)  In a certain voltage-divider biased npn transistor, VB is 2.95 V. The dc emitter voltage 
is approximately 

B 
(A) 0.7 V 
(C) 2.95 V 

(B) 2.25 V 
(D) 3.65 V 

3)  For operation as an amplifier, the base of an npn transistor must be 

A 
(A) positive with respect to the emitter 
(C) positive with respect to the collector 

(B) negative with respect to the emitter 
(D) 0 V 

4)  For a common-emitter amplifier, RC = 1 KΩ, RE is completely bypassed at the operating 
frequency,  re'= 15 Ω, and βac= 75. The magnitude of the voltage gain is 

A 
(A) 66.7 
(C) 2.47 

(B) 2.56 
(D) 75 

5)  For a common-collector amplifier, RE = 100 Ω, re'= 10 Ω, and βac= 150. The ac input 
resistance at the base is 

D 
(A) 1500 Ω 
(C) 110 Ω 

(B) 15 Ω 
(D) 16.5 KΩ 

6)  In a voltage-divider biased npn transistor, if the upper voltage-divider resistor (the 
one connected to VCC) opens, 

A 
(A) the transistor goes into cutoff 
(C) the transistor burns out 

(B) the transistor goes into saturation 
(D) the collector current will decrease 

 
Question #2 [4 Points] 
Give the right answer: 
a) In a Darlington pair configuration, each transistor has βac = 80. If RE is 330 Ω. Find the input resistance. 

 
 
 
 
 

 
b) A differential amplifier stage has collector resistors of 5.1 KΩ each. If IC1 = 1.35 mA and IC2 

= 1.29 mA, what is the differential output voltage? 
 
 
 
 

  

Vo = (IC1 - IC2) RC 
 =0.306 V 

 𝑅𝑖𝑛 = 𝛽𝑎𝑐2 .𝑅𝐸 
 = 2.1 MΩ 
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Question #3 [5 Points]

The silicon npn transistor used in the common
emitter amplifier in Fig.3 has βdc = βac = 100.

a) Find ICQ and VCEQ. (2 Points)
b) Find re’. (1 Point)
c) Find the voltage gain and input impedance of

the amplifier. (2 Points)

Question #4 [5 Points]

The silicon npn transistor used in the common
base amplifier of Fig.4 has βdc = βac =200 and

= 2.4  at the operating point.
a) Draw the r-parameter ac-equivalent circuit

of the amplifier. (2 Points)
b) Find the voltage gain, current gain and

input impedance of the amplifier. (3 Points)

*****************أطیب التمنیات بالتوفیق******************       
مجدى مفید دوس. د.أ

Av = 500 Zin = 2.39 

Av= -54

re’= 83 ICQ= 0.3 mA VCEQ= 6.5 V

Zin= 6.9 K

vi

+

-

10K

Cc

Cc

4K

+

-

vo

200K

50K

10V

8K

CE

Fig.3

24V

vi

+

-

1.2K

Fig.4

620
+

-

vo

22K

10K

Ai = 0.995

The ac-equivalent circuit

ie

vi

+

-

620
+

-
vo2.4 1.2Kac ie
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EE0513-ELECTRONIC CIRCUITS 
First Term Final Exam  

January 2014 
4BMechatronics Program 

5B

 
UAttempt all questions, full mark: 40 Points U UTime: 3 Hours 
 
UQuestion #1U: (10 Points) 
Choose the right answer: 
 

1)  The overall voltage gain of three identical cascaded voltage amplifiers each has a no load 
voltage gain AV = -10, Zi = 1 kΩ, and Zo = 1 kΩ is: 

C 
(A) 1000 
(C) -250 

(B) -1000 
(D) -125 

2)  In cutoff, VCE is 

C 
(A) 0 V 
(C) equal to VCC 

(B) minimum 
(D) equal to VCC – 0.7V 

3)  In saturation, VCE is  

B 
(A) 0.7  V 
(C) equal to VCC 

(B) minimum 
(D) maximum 

4)  The peak current a class A power amplifier can deliver to a load depends on the 

B 
(A) maximum rating of the power supply 
(C) current in the bias resistors 

(B) quiescent current 
(D) size of the heat sink 

5)  Crossover distortion is a problem for  

C 
(A) class A amplifiers 
(C) class B amplifiers 

(B) class AB amplifiers 
(D) all of these amplifiers 

6)  For maximum output, a class A power amplifier must maintain a value of quiescent current 
that is 

A 
(A) one-half the peak load current 
(C) just above the cutoff value 

(B) twice the peak load current 
(D) at least as large as the peak load current 

7)  At cutoff, the JFET channel is  

B 
(A) at its widest point 
(C) extremely narrow 

(B) completely closed by the depletion region 
(D) reverse-biased 

8)  A MOSFET differs from a JFET mainly because  

C 
(A) of the power rating 
(C) the JFET has a pn junction 

(B) the MOSFET has two gates 
(D) MOSFETs do not have a physical channel  

9)  A JFET always operates with 

B 
(A) the drain connected to ground 
(C) the gate connected to the source 

(B) the gate-to-source pn junction reverse-biased 
(D) the gate-to-source pn junction forward-biased 

10)  A certain D-MOSFET is biased at VGS = 0 V. Its datasheet specifies IDSS = 20 mA and VGS(off) 
= -5 V. The value of the drain current 

C 
(A) is 0 A 
(C) is 20 mA 

(B) is 10 mA 
(D) cannot be determined 
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Question #2

 
: (10 Points) 

a) Assume that you wish to bias the transistor in Fig.a  
with IC= 8 mA. Find RB. 
 
 
 
 
 
 
 

b) In a common-emitter amplifier with voltage-divider bias, Rin(base)= 68 KΩ, R1= 60 KΩ, 
R2= 30 KΩ. Find the total ac input resistance 

 
 
 
 
 
 
 
 
c) A differential amplifier has a differential mode gain Ad= 80 and a common mode gain 

Ac= 0.5. Calculate the CMRR in dBs. 
 

 
 
 
 
 
 
 

d) An n-channel E-MOSFET has ID(on) = 18 mA at VGS = 4 V, and VGS(th) = 2.5 V. Find ID 
when VGS = 3.25 V. 

 
 
 
 
 
 
e) In a certain common-source (CS) amplifier, RD = 1.0 kΩ, RS = 560 Ω, VDD = 10 V, and 

gm = 4500 µS. If the source resistor is completely bypassed. Find the voltage gain. 
 
 
 

 
 
 
 
 
 
  

IB = IC/βdc = 66.7 µA 
 
Rb = (VCC – VBE)/IB = 139.5 KΩ 

 
Rin = Rin(base) // R1 // R2 
 

= 15.45 KΩ 

 
CMRR = 20 log (Ad/Ac) 
 

= 44 dBs 

 
Av = - gm RD = - 4.5 

 
ID = k (VGS – Vth)2 
k = 8 mA/V2 

ID = 4.5 mA 

VCC=10V 

vi 

600Ω 

Fig.a 

Cc 

+ 

- 

RB 

βdc=120 



Model Answer 
Page 3 of 4 

 
Question #3
A CE amplifier uses a silicon npn-transistor having βdc = βac = 100 and has RC = 1 kΩ, RE = 500 Ω and 
VCC = 12 volts, is biased by a voltage divider with R1 = 30 kΩ and R2 = 15 kΩ. A 1 kΩ resistive load is 
connected through coupling capacitor to the collector terminal, and RE is bypassed by CE.  

: (8 Points) 

 a) Draw the amplifier circuit diagram (1 Point) 
 b)  Find ICQ and VCEQ. (2 Points) 
 c) Find 𝒓𝒆′ . (1 Point) 
 d) Find the voltage gain, current gain and input impedance of the circuit.  (2 Points) 
 e) Sketch the dc and ac load lines (2 Points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Question #4
The class AB amplifier in Fig.4 is operating with a 
single power supply. 

: (4 Points) 

 a) Assuming the input peak-to-peak voltage is 10 
V; determine the power delivered to the load 
resistor and the amplifier efficiency. (2 Marks) 

 b) What is the maximum power that could be 
delivered to the load resistor?  (1 Mark) 

 c) Assume the power supply voltage is raised to 30 
V. What is the new maximum power that could 
be delivered to the load resistor?  (1 Mark) 

 
 
a) 
 
 
b) 
 
 
c) 

ICQ =   5.5 mA VCEQ =   3.75 V 𝑟𝑒′ =  4.55 Ω 

  Av =  - 110  Zin =   439 Ω 

PLD(max) =   1 W 

 Ai =   100 

Efficiency =  39.27 % PLD =  0.25 W 

 

 

 12V 

vi 

+ 

- 

1KΩ 

1KΩ 
Cc 

 

Cc 

500Ω Ce 

+ 

- 

vo 
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Question #5
The JFET used in the circuit shown in Fig.5 has IDSS = 
4 mA, and VGS(off) = -2 volts. Find:  

: (8 Points) 

a) The Q-point parameters (VGSQ, IDQ, and VDSQ). 
  (3 points)  
b) The forward transconductance gm at the Q-point. 
  (1 point) 
c) The voltage gain, input and output resistances. 
  (2 points) 
d) If it is desired to bias the above FET at the 

midpoint of its transfer characteristics (ID = IDSS/2) 
and at VDS = VDD/2. Find the new values of Rs and 
Rd. (2 points) 

 
 
 
 
 
 
a) 
 
 
b) 
 
 
c) 
 
 
d) 
 
 
 

       ******************   Best Wishes          ******************  
Prof. Magdy M. Doss 

IDQ =  1.53 mA 

gm =   2.47 mS 

Zin =  10 MΩ 

VDSQ =  3.12 V VGSQ =  
 

 - 0.76 V 

Zout =  4 KΩ Av =  - 7.1 

Rd =  2.2 KΩ Rs =  294 Ω 

Rs = 
500Ω 

Fig.5 

VDD= 10V 
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Cc 

Cs 
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Assiut University 
Faculty of Engineering 

EE0513-ELECTRONIC CIRCUITS 
First Term Final Exam  

January 2015 
4BMechatronics Program 

5B

 
UAttempt all questions, full mark: 40 Points U UTime: 3 Hours 
 
UQuestion #1U: (10 Points) 
Choose the right answer: 
 

1)  If a sinusoidal voltage is applied to the base of a biased npn transistor and the resulting 
sinusoidal collector voltage is clipped near zero volts, the transistor is 
 

A 
(A) being driven into saturation 
(C) operating nonlinearly 

(B) being driven into cutoff 
 

2)  The input resistance of a common-base amplifier is  
 

A 
(A) very low 
(C) the same as a CE 

(B) very high 
(D) the same as a CC 

3)  The voltage gain of a common-base amplifier is 
 

C 
(A) very low 
(C) the same as a CE 

(B) very high 
(D) the same as a CC 

4)  The input resistance at the base of a biased transistor depends mainly on 
 

D 
(A) β 
(C) RB 

(B) RE 
(D) β and RE 

5)  A differential amplifier 

D 
(A) is used in op-amps 
(C) has two outputs 

(B) has one input and one output 
(D) answers (A) and (C) 

6)  The maximum efficiency of a class A power amplifier is 

A 
(A) 25% 
(C) 75% 

(B) 50% 
(D) 78.5% 

7)  Crossover distortion is a problem for  

C 
(A) class A amplifiers 
(C) class B amplifiers 

(B) class AB amplifiers 
(D) all of these amplifiers 

8)  For VGS= 0, the drain current in a JFET becomes constant when VDS exceeds 

C 
(A) cutoff 
(C) VP 

(B) VDD 
(D) 0 V 

9)  A certain n-channel E-MOSFET has a VGS(th)= 2V. If VGS= 0 V, the drain current is 
 

A 
(A) 0 A 
(C) maximum 

(B) ID(ON)  
(D) IDSS 

10)  Which of the following characteristics does not necessarily apply to an op-amp? 
 

B 
(A) High gain 
(C) High input impedance 

(B) Low power 
(D) Low output impedance  
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Question #2
 

: (5 Points) 

a) A certain transistor has αDC= 0.99. If the dc base current is 10 µA, determine re'. 
 
 
 
 
 
 
 
 
b) Draw the ac equivalent 

circuit for the amplifier 
in Fig.b 

 
 
 
 
 
 
 
 
 
 

c) An n-channel JFET has IDSS = 5 mA and VGS(off) = -8 V. What value of VGS is required to 
set up a drain current of 2.25 mA. 

 
 
 
 
 
 
d) A certain class A power amplifier has VCEQ= 12 V and ICQ= 1A. Find the maximum 

signal power output. 
 
 
 

 
 
 
 
 
e)  Find Vo in the circuit of Fig.(e). 

 
 
 

 
 
 
 
 
 
  

β = α/(1-α) = 99 
IE = (β + 1)IB = 1 mA 
re' = 25/IE = 25 Ω 

Pout(max) = VCEQICQ/2 
= 6W 

ID = 5[1 - VGS/(-8)]2 = 2.25 
 
VGS = - 2.63 V 

vi 

+ 

- 500Ω 

Fig.b 
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Cc 

Cc 

Ce 

10KΩ 
10KΩ 

+ 

- 

vo 

40KΩ 

Vo = -18 V 
- 

+ 

Fig.(e) 

+18 V 
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Vo 

40KΩ 
 

8KΩ 
5V 

βac ib 

re' 8KΩ 

ib vo 

+ 

_ 

1.67 
KΩ + 

_ vin 
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Question #3
The silicon npn transistor used in the swamped 
amplifier shown in Fig.3 has βdc = βac = 100. 

: (5 Points) 

 a) Find ICQ and VCEQ. 
 b) Find 𝑟𝑒′ . 
 c) Find the voltage gain and input impedance of the 

amplifier. 
 
 
 
 
 
 
 
 
 
 
 

 
 
UQuestion #4 U: (5 Points) 
A class-AB complementary-symmetry push-pull power amplifier is connected to a 6 Ω load. 
The supply voltages are ±24 V. 
 a) Draw the amplifier circuit diagram. (1 Point) 
 b) Find the peak value of the collector current, the DC power delivered by the source, 

and the amplifier efficiency if the ac power delivered to the load is 27 W. (3 Points) 
 c) What would be the maximum allowable output power? (1 Point) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

The Circuit Diagram 

Pout(max) = 48 W 

Efficiency = 58.9% 

ICp = 3 A 

PDC = 45.83 W 

Av= -7.6 

re’= 84.6 Ω ICQ= 0.295 mA VCEQ= 6.45 V 

Zin= 23.75 KΩ 
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Question #5: (5 Points) 
The JFET used in the common source amplifier 
of Fig.5 has VGS(off) = -5V and IDSS = 10 mA. 
 a) Determine the operating point IDQ, VGSQ and 

VDSQ. (3 Points) 
 b) Calculate the value of the transconductance 

gm at the Q-point. (1 Point) 
 c) Determine the amplifier voltage gain. 
   (1 Point) 
 
 
 
 
 
 
 
 
 
 
Question #6: (3 Points) 

a) The data sheet for a 2N7008 E-MOSFET gives ID(on) = 500 mA at VGS = 10 V and 
VGS(th) = 1 V. Determine the drain current for VGS = 5 V. (1 Point) 

b) The transistor is to operate at: VGSQ = 5 V, VDSQ = 10V. Draw a suitable circuit to bias 
this transistor giving suitable resistances values, assuming that VDD =15 V. 

  (2 Points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

500Ω 

Fig.5 

10V 

1KΩ Cc 

Cc 

Cd 

10KΩ 10MΩ 

+ 

- 

vo vi 

+ 

- 

Av= -2.247 

VDSQ= 4.27 V IDQ= 3.82 mA VGSQ= -1.91 V 

gm= 2.47 mS 

ID = 98.765 mA The Circuit Diagram 

VDD= 15V 

50.6 Ω 

5MΩ 

10MΩ 
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Question #7: (3 Points) 
a) Find the output voltage when the indicated 

input voltages are applied to the scaling adder 
of Fig.7.  (2 Points) 

b) What is the value of the current through Rf? 
  (1 Point) 
 

 

 
 
 
 
 
 
 
 
Question #8: (4 Points) 
The voltage waveform vg shown in Fig.(8-a) is applied to the circuit of Fig.(8-b). Sketch vo 
versus t, assuming ideal op-amp. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       ******************   Best Wishes          ******************  
Prof. Magdy M. Doss 
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