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Assiut University _— 2" Year Architect. Eng.
Faculty of Enginecring \ Course: Air Conditioning Part
Bay — 2015 Final Exam Time: 1 Hour, Marks: 30

§ Quality matter: This exam. measures ILOs al & a4, a5, a8, b2 & b3, ,b4 & b5.]

Psychrometric chart with student is allowed
Try the following questions.

Queslion no.1 (5 points). =
Define the following:
Coefficient of performance, Relative humidity — Latent heat — Sensible heat factor —

Dew point temperature

Questxon no. 2 (4 points). o : 7 ik S
A 8 kg/s of an air stream 'lt 10 C and 50% RH is mued w1th 2 kg/s of an air stream at
35°C DBT and 0.014 kg w.v/kg d.a humidity ratio . find the DPT of the mixture.

Juestion no. 3 ( 6 points). R L Rin S - I Al
A 2 kg/s of air stream at 8 °C DBT and 5°C WBT is heated sensibly up to 24°C DBT, then a
g w.v./s of moisture is added in a humidifying process. Calculate the sensible load and
ible heat factor.
~ Question no 4 (6 points). Lar ! s ek ;
A 60 cmm of moist air ata 32 °C DBT and 22 °C WBT enters a coolmg and a dehumld[fymg
coil. If it is desired that the air leaves the coil at 18 °C DBT and 16 °C WBT,
determine the following:
a) the effective surface temperature of the coil
b) coil bypass factor
¢) the coil cooling capacity ‘

Ques’ 50 no. 5 (10 points). ety S

Lhe space shown is to be condltloned has the followmg

One storey space of height 4 m, west glass area 12 m’ conditioned space
door 2.0mx 1.5 m
At the hour of calculation you have: N cond.
heat transmission through glass =45 W/m® 12m * e
solar heat gain through glass = 460 W/m* :
CLF for solar heat gain O 7

U for west wall 3.5 W/m>. °C and for roof conditioned space

of 2.5 W/m>. °C. 15m

CLTD.qr for west wall 13° C, and for roof 17° C.

Outside design conditions: 4(} CDBT and 27° C WBT, Inside design conditions 25 °C and
50 % R.H., lighting 25 W/m” , CLF = 0.7, Occupancy 25 persons, sensible heat gain

per person 75 W and latent heat gain per person 65 W, CLF = 0.6

Ventilation air 12 m*/hr per person and infiltration air 6 m*/min.

Assume any missing data, calculate space cooling load.

Best wishes, Examiners: Prof. Ibrahim .M. Ismail + "The committee"
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ASSIUT UNIVERSITY 2nd Year Elect.

FACULTY OF ENGINEERING ClRCUlT THEORY (YaaV Yoot i;i\z) @h&\@q
DEPT. OF ELECTRICAL ENG.  First Term Examination, 2009/2010 Time: 3 Hours
Aaa ) paliall A (ALY 3B 55 pud B AY) ccllaiia gl G (9% GlateY)

A1 il il ol g Ll panadiall Glsall B 4y 5 0585 ¢ g Al AlaY)

Question 1:
a) The op-amp in the circuit of Fig.a is ideal. Calculate the following: (10 Marks)

I, | 0.4 mA

I3 | 0.5 mA

I, | 0.9 mA

Vo |-3.7V

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)
ve(0") | 26V

iL(0) | 0.5mA

Vo(0) | 20V

Vo(0) | 22V

i.(0") | -0.5mA

c) The circuit of Fig. (c) operates at radian frequency ® = 100 rad/sec. Find the
mutual inductance M, the reflected impedance Z, and the input impedance at port
a-b. (6 Marks)

M|15H k=0.75

. o o
Z, | 27-j36 = 45/-53.1°Q J_ 1H 4H 300 O

Zin | 154.4£30.3°Q
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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 < oo. (10 Marks)
iL0H=|[2A
v(0)=1|-12V
v(o)= | 0
r=130mS
— t
VD =] —12¢75 v

b) A balanced Y-connected load having an impedance of 18Q/phase is connected in
parallel with a balanced A-connected load having an impedance of 36Q/phase. The
parallel loads are fed from lines having an impedance of 2Q3/line. The magnitude
of the line-to-neutral voltage at the Y-load is 720 V. Calculate the following:

(10 Marks)

The magnitude of the line current | 100 A

The magnitude of the phase current in the A- 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

The total power dissipated in the loads| 216 KW

c)For the two-port of Fig. (c), Calculate: (8 Marks)
10Q
zy, =|68Q a,, = | 0714 S VW
Y 80 20 |2
i T
h, = |03 y,, = | 0.378 S v 20 v,

Fig. (c)
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Question 3:

a) Find the first four Fourier coefficients of the voltage waveform of Fig.(a).
(8 Marks)

vs(t)/volts
A

1
’7 ng

0 2 4 6 8 10 12
Fig. (a)

a, = | 6.7

C, =|5.5£150°

c, = | 276 £30°

b) The voltage waveform of Fig.(a) is applied to the circuit of Fig. (b). Find the

Fourier coefficients of the output voltage vq. (8 Marks)
Vigo =| 6V 200 40mH
+ +
Vg1 =| 4.85 £138.2°V Vv, 180Q Vig
Vigy =| 2.29 £7.3°V ) Fig. (b) )
Vigs =| 0

c) Sketch the Bode Diagram of the voltage transfer function: H,(s) = 1000(s +100)
(s+10)(s +1000)
(8 Marks)
30
20
IH/(jo)l,

dBs 10
0

-10

-20

. 10 100 — 1000 10000

o,Rad/S
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Question 4: 1H
+ +
a) Find the voltage transfer function and its poles Vin ) L0002 L00UFS= Vou
and zeros for the circuit of Fig.a. (10 Marks)

Fig.(a)

10*

H —
v(8) = 777005 7 107

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

Zeros: o, o

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

att=0. Find v¢(t) fort> 0. (12 Marks)
Vo(s) = 120
ci$ ~ s(s2+4s+3)
_ 120
- s(s+1)(s+3)

40 60 20
=———+
0y s+1 s+3

vc(t) = [40 — 60e~t + 20e 3 u(t) V

*kkkhkhkkhkhhkkhhkhkkhhkkikhik d_é‘,ﬁl_, alad ."I“ ,h\ *hkkkhkkhhkhkkhkkhkkhhkkihkhkkiikkik
o g - o
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ASSIUT UNIVERSITY

e orevoncerie E222 CIRCUIT THEORY  (vaav v . dany it oo
DEPT. OF ELECTRICALENG. rjrst Term Examination, 2010/2011 Time: 3 Hours
Aad Ve oalial) gl ALl A8 9 (il B LY clada gl (e QS lalaY)
A1 il il ol g Ll panadiall Glsall B 4y 5 0585 ¢ g Al AlaY)

Question 1: Vg(t‘)(volts
a) The voltage waveform vy, shown in 15

Fig.(a-1) is applied to the circuit of 10
Fig.(a-2). Sketch v, and v; versus ft, 0s \

assuming ideal op-amp. (10 Marks) 050 RN w 27
28 KO -1.0
YW -15

Fig. (a-1)
+ Vl Vo

\Y; —e Vo(t)/volts
9_3 A

-8V 15
— 10
Fig. (a-2) 5

-10 A
-15

Vi(t)/volts
A

0.6
0.4
0.2

0 2 4 6 8 10 12
-0.2

-04
-0.6

-0.27

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

closes att = 0. Find io(t) for 0 <t < 0. (10 Marks)

iL(0)=|1A

30Q2 200 200
i,(0)= | 054 ; Jiot®
sov() 00\ 10H liL(t)
o(o0) = | 1.5A ) | =0
Fig. b
T= 05S
lo(t) = 1.5-e?A, 0<t<w
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Question 2:
a) 1) Write the two mesh equations for the circuit of Fig.(a) and solve them to find I,
I,, and the power dissipated in Ry. (10 Marks)
1) Find the Thevenin equivalent circuit at the output port, hence find the value of
R that consumes maximum power, and the value of this power. (6 Marks)

The first mesh equation

801, —-201,+V; =400

The second mesh equation

-201;+1051;, -V, =0

L= |025A 600 41
VA '
ll¢s
|2 = 1A v Vv
o + I]_ ! 2 |2 RL—
400£0°V ) — — 85 O
PL= | 8W (rms)
200
R = | 15Q :
Fig. (a)
V= | 100V
Poax = | 166.7 W

b) A three-phase Y-connected +ve sequence source having the phase voltage
V,=220£0°V. The source resistance is 2 QQ/Phase. The source supplies a balanced
A-connected load having a load impedance of 36230°Q/Phase. The three lines
connecting the source to the load have a resistance of 1 Q/Line. Find the following:

(10 Marks)

The magnitude of the line current | 15 A

The magnitude of the phase current in the A- load | 8.66 A

The magnitude of the line voltage at the sending end | 334.5Vv

The magnitude of the line voltage at the load | 312 v

The total active power dissipated in the load | 7015 W
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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).

Mean value= | 67V
RMSvalue= | g165Vv
Period = 6mS
Fundamental |17 e

b) 1) What is the type of filter shown Fig.(b)?

(8 Marks)

vs(t)/volts
A

1
’7 ng

i) Write the voltage transfer function H,(s) of that filter.

1) Find the filter cut-off frequency f..
iv) What is the maximum value of H,(s)?

v) At what frequency will | H,(s)| equals half its maximum value?

type of filter

H.(s)=

fo=

Hv(s)lmax=

Frequency of
Y% max value =

c) Sketch the Bode Diagram of the voltage transfer function: H, (s) =

High pass filter

0.9
s+ 10%

1592 Hz

0.9

919 Hz

0 2 4 6 8 10 12
Fig. (a)

(2 Marks)
(2 Marks)
(2 Marks)
(2 Marks)
(2 Marks)

10Q 1pF

20000 s
(s + 20)(s +1000)

(6 Marks)

40
30
|Hé%(;))l’ 20 ™~
10 \\
0
10
1 10 20 100 1000 10000

o,Rad/S
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Question 4: ae T
a) Find the s-domain expression of the input impedance seen ol 1H S0
looking into the terminals a, b of the circuit of Fig.(a). Find 1F 10
also the poles and zeros of that impedance. (10 Marks)  pe T
Fig.(a)
| 2s®+3s+1
Zin(S) = 2s(s? +s+1)
Poles | 0, (-0.5+0.866), (-0.5-j0.866)
Zeros | .05, -1, «
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) -
irR(0) | 2A
ir(0") | 1A
ic0) |1A
iL(0+) 2A
v (07) | 5v
Vr(0) | 10V

¢) The a-parameters of a certain two-port are a;;= 3, ap,= 10 QQ, a;= 0.5 S, az= 2.

Find the h-parameters. (8 Marks)
hll = 50 h12 = -0.5
h,; =05 h,, =10.25S

*kkhkhkhkkikhkhkkhhkhkkhhkkikhkik d_é‘,ﬁl_, alad ."I“ “hi *hkkkhkkkhkkhkkhkkhhkkihkhkkiikkik
o g - v
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Question 1:

a) The op-amp in the non-inverting amplifier of Fig.a is ideal. Find the iy, iy, vy, I3, Vo,
and i,.

(12 Marks)
i1= 0.1 mA 20K0 g
i,=0.2 mA 2000 JupJHV
Vo
vi=4V -15V iztom
i3=0.2 mA _
Fig.a
Vo=8V i Ezom
Io=0.4 mA
(@ 0 (b
b) The switch in the circuit shown in Fig.b has been in ANl Iy S
position (a) for a long time before it movesto (b) att -+ +
= 0. After 5 mSec, the inductance current i, dropped sov() L liL(t) O1ov
to 80% of its initial value. Find the value of L. - -
(12 Marks) Fig. b
i|_(0+) — | 0.5A

i (0)= | 0.25A

i(t) =0.25+0.25¢e7t/7

5
i(5mS) = 0.25 (1 + e_?) =0.4A

r= |9788mSs

L= |392mH
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Question 2:

a) A three-phase A-connected +ve sequence source having the phase voltage
Va=22020°V. The source resistance is 1 Q / Phase. The source supplies an
unbalanced A-connected resistive load having Ry, = 10Q2, Ry = 9Q and R, = 21Q.
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 W is
connected between lines A and B, while the second one W, is connected between

lines C and B. Find the following: (12 Marks)
The phase current 1,5 at the load = 20£0° A

The Linecurrent 1, = 26.46£-19.1° A

The line voltage V,g at the load = 200£0°V

The reading of W, = > KW

The reading of W, = 5.35 KW

The total power dissipated in the load =| 10.35 KW

Vo

b) i) Find the voltage transfer function of the 5Q 95’\5' X
circuit of Fig.(b). (6 Marks) ol lo -
i) Find the poles and zeros of the transfer 1H<F1H 100
function. (4 Marks)
1i) Find the magnitude of the transfer function at Fig. (b)
o =5 Rad/Sec. (2 Marks)

(23 + 10)|1+S Lb=2V;

S+ (2s +20)l,=0

20s
sZ2 +60s + 200

Hv(s) = 3

Poles: | - 4.23, -15.77 S™

Zeros: | 0, oo

IH\(J5)| = | 0.308
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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)
T T
b, (t) = ;szSt. sin(nw,t)dt = —%J‘it. dcos(nw,t) Vs(t)‘/:/0|ts
2z 7z 10+
5 1 2
= ——|t.cos(nw,t) — sin(nw,t) ‘ \ t/S
nn[ nw, ];g > ( ‘2 f |6/ >
5 1 2 20 |
= [t. cos(nw,t) — o, sm(nw,,t)]_% = —Ecos(nn) -10 i @
b,= 20/m, b= -10/x, b3: 20/3m, by= -5/,
b) There is no energy stored in the circuit of Fig.b at 10 4Q
the time the switch is closed:
i) Write the two mesh equations of the L) .
circuit. (4 Marks) 1H % 10 =yF
i) Find Iy(s) and 15(s). (4 Marks) 10{/
iii) Find iy(t) and i,(t). (4 Marks) _
Fig'. (b)

The first s-domain mesh equation:

(s*+2s) 1, -s 1,=-10

The second s-domain mesh equation:

-sl;+(B5s+4)1,=10

1y(s) = 8 __ 5
/= | 5G+16) s+16 s
2

()= | 5716

ig(t) = [-5 + 5e" 1o u(t)A

ir(t) = 2e 16ty (t)A

c) Sketch the Bode Diagram of the voltage transfer function: H,(s) = 1000 (s +200)
(s+20)(s+1000)
30 (6 Marks)
20
HyGo)l, \
dBs 10 \\
0
-10
-20
1 10 100 1000 10000

o,Rad/S
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Question 4:
a) The switch in the circuit of Fig. (a) has been open a 200 | t=>0<L,
long time before closing at t = 0. . J_
i) Find i (0%), i (e0), v (0Y), % (0). (8 Marks) 40v<> 500 pF 0.8H
1) Write the differential equation of i (t). (2 Marks) B T
1) Write the characteristic equation and find its Fig. (a)
roots. (4 Marks)
Iv) The constants in the solution for i (t). (2 Marks)
V) Find i (t) fort>0. (2 Marks)
iL(0") |0
iL(0) | 2A
v (0") |40V
di, N
E(m) VL(LO ) _ 50 A/S
the differential equation of i (t)
di 1 di 1, 2
ac "Rcat 'Lc'TIc
the characteristic equation
s*+100 s + 2500 =0
roots of the characteristic equation
S1=5,=-50
The constants
D1 = -50, Dg =-2
iL()=2-(50t+2)e™™
b) Find the h parameters of the circuit shown in L 300 301
. a Q |
Fig.(b). (8Marks) == v
h,;=|60Q h,, = | 0.333 Vi SOsza 4592 v,
h21 = -021 hzz = 8.8 mS . by
Fig.(b)

*hhkhkkhkhkkhhkhkhhhkhhkhkkk ‘_.ébéﬂl') Q _'I.! Q‘I“ - Jhi nnnnnnn
Y Lba e 0
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Question #1: (12 Points)

The two op amps in the circuit in Fig.1 are ideal. Calculate vqy, Voo, 1oz and igp.

Vo1 = 2.125V

V02 = 2.5 V

lo1= 0.25 mA

loo= 1.75 mA %{m
Fig.1 L

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 v(t).

vs(t)/volts
A

10+— ; -V l +
100 nF
- p . - - - - (o]

-10 ¢
Fig.2(a) Fig.2(b)

Vo(0") =0 vo(t)[volts

v =10V 10
o)1 81 /l6.3v

7 =1mS

Vo(t) =10(1 —ef) V il

-6
0<=t<=1mS -8 \\
-10

Vo(1MS) = 6.3 V

Vo(0) = -10 V

Vo(t) =-10 + 16.3 eV v

ImS<=t<=owo
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Question #3: (10 Points)

The voltage response for the circuit in Fig.3 is known to be

v(t) = Dite ™ + D™ | t>0. icl_\_ +

The initial current in the inductor (l,) is -10 mA, and the c=ve 13l R
initial voltage on the capacitor (V,) is 8 V. The inductor has T _ _ l
an inductance of 4 H. Fig.3

a) Find the values of R, C, D; and D,.
b) Find ic(t) for t > 0"

R =1KQ

C=1pF

D; =6000 V/S

Dz =8V

ic(t) =-3te°® +2x10° ™" A

Question #4: (12 Points)

A three-phase Y-connected +ve sequence source having the phase voltage
V,=260£0°V. The source resistance is 1 QQ/Phase. The source supplies a balanced A-
connected load having an impedance of (27 + j15) Q/Phase. The three lines
connecting the source to the load have a resistance of 2 Q/Line. Find the following:

The Line current 1, = 20£-22.6° A
The phase current 1,5 at the load = 11.55/£7.4° A
The line voltage V,z at the load = 356.7£36.4°V

The phase voltageV/, at the source terminals = | 241.7£1.8°V

The line voltage 'V, at the source terminals = | 418:6£31.8°V

10.8 KW

The total power dissipated in the load =
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Question #5: (12 Points) "

The sinusoidal voltage source in the circuit of 2000 ,—~, 3000
Fig.5 is operating at a frequency of 200 Krad/s. . W el Je VWV
The coefficient of coupling is adjusted until the Vg 1mH 2 S 4 mH =12 5nE

peak amplitude of i, is pure real.

a) What is the value of k?

b) What is the peak amplitude of i, if Fig.5
Vy=112 cos(2x 10°t) V ?

Z, =64 k*(3 - j4)

v
. g
"= 200 + 200 + 64K2(3 — j4)

4 x 64 k? =200

k =0.88

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 o = 0 and at its central frequency. Find also the value of its
bandwidth.

10%s 1}53 R
Hy(s) = +
sZ + 10%s + 1010
+
_ v, I1mH $50.1uF == v,
Poles: -5+ 99.87 Krad/s B >
Zeros: | 0, o . -
Fig.6
|H(0)l = | O
|Hv(ao)l = | 1

BW = | 10*rad/s
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Question #7: (12 Points)

o YY) *
There is no energy stored in the circuit of Fig.7 at the * * J_
time the current source is energized. Use the Laplace Su() A Vi 24 02502 Ve T
Transform to find the nodal voltages. | )
Fig.7
Eq. (1): (s+4)V1—-4V,=20
Eq. 2| V17 (4s*+4s +1) Vo, =0
| 20(s* +5+0.25) _ 5
Vals) = s(s2 + 55 + 4.25) Va(s) = s(s? + 55 +4.25)
-1.09t -3.91t -1.09t -3.91t
vy(t) = | 1:18-16.38e77 + 35.2¢ vo(t) =| 118 — 16377 +0.45¢

Question #8: (6 Points)

4F

Vo

A periodic voltage having a period of 10x S is given by 3'\38
the following Fourier series: .\
v, = 150 Yn=135,.. %sinnz—ncos nw,tV Vg () 10 mH
This periodic voltage is applied to the circuit shown in -
Fig.8. Find the amplitude and phase angle of the first _
three components of v, Fig.8
@ = 24T =200 Krad/s
Vg = 150 cos axt - 50 cos 3apt + 30 cos Sapt
_J2n
Vo= 6+j2n'"
_| 47.43£71.6°V _| 35.34£-135°V _| 25.734£31°V
Vol - V03 - V05 -
Question #9: (8 Points)
Find the s-domain expressions for the a parameters I, 1F 1H -l
of the two-port circuit shown in Fig.9. — I ——e
aj, = |1+ 1 a;, = +1+1 %
11 P 12 Stats Vi 4Q V,
J— 1 —_— S _3 3_
a,; = a,, = | —
217 | 5 N Fig.9

G 5l i) quhi *

499 ke 224 3]




Model Answer

Page 1 of 4
/20 ASSIUT UNIVERSITY 'S
[ ; FACULTY OF ENGINEERING E222 CIRCUIT THEORY 2nd Year Elect. (=
" -
!_J;f‘,m_[_} DEPT. OF ELECTRICALENG.  First Term Examination, 2013/2014 ._‘P_!

Aaa Ve aliad) ALl ALl A8 )5 udl B ALY cciladaa gl e (158 GlatiaY)
ALlial dadiall B o< Jad) el ghad g L pamadial) ClSall 8 4 gika ()5S o) cua Ailgl) Alay)
Attempt all questions, full mark: 100 Points Time: 3 Hours

Question #1: (12 Points)

The nonlinear device (D) used in the circuit of Fig.1 has a
characteristic given by:
ig=1e®  where vy>0andiy> 0.
Assuming ideal operational amplifier, and that the
nonlinear device is operating with positive values of vq
and g,
a) find an expression relating vo, to vi,. (8 Points)
b) if 1 =0.5pA, oo =40 V' and R = 1 KQ, find Vo
forv;, =5 V. (4 Points)

1. v,
Vout — —Elnﬁ

Vout (fOr vi, =5V) =-230 mV

Question #2: (14 Points)
The two switches (a) and (b) in the

. . ) . @ t=0 5Q 10Q
circuit of Fig.2 operate simultaneously. %% W%
Prior to t=0 switch (a) was open and * _L+ b)
switch (b) was close for a long time. At 10V 8Q 0.1F == Ve t:'gk D1
t=0, switch (a) is closed and switch (b) is T l T
opened. Fig.2

a) Find vc(0Y), ic(0%), ve(e), ic(e0), and the time constant . (10 Points)
b) Find vc(t) and ic(t) for t=0. (4 Points)
Hint: use the superposition theorem.
ve(0) =0 V(o) =15V
ic(0)=3A ic(e0) =0 t=058S

ve(t) = 15(1- e V

ict)=3e?A
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Question #3: (12 Points)

Consider the circuit in Fig.3 with two inputs o~ L=4H

v(t)=44(t) V and i(t)= 24(t) A. The inductor and .\

capacitor have zero initial state, i.e. vc (t=0)=0  YO= C=1F 2=,

and i (t =0) = 0. AV T )
a) Draw the s domain equivalent circuit. (2 Points) ¢

i(t)=
28(0)A

b) Find the capacitor voltage v,(t), for t > 0.(6 Points) Fig.3
¢) What are the inductor current i, and the
capacitor voltage vc at t =0+? (4 Points)
v 1 2 1 I(s)  4sQ
+—11=2+ - — Y Y '
¢ (S 4s2 1 Ly N +
_ o5t wvis() won==Ve(s) (Daas
Vel = 33028 h T-

vc(t) = 2c0s 0.5t + 2sin 0.5t .

v(t) = 22 cos(0.5t + 45°)

ve(0h) =2V iL(0)=1A

Question #4: (12 Points)

a) A three-phase Y-connected +ve sequence source having the phase voltage
V,=240,0°V and negligible source resistance. The source supplies a balanced A-
connected load having an impedance of 60£30° Q/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 W, is connected
between lines A and B, while the second one W, is connected between lines C and
B. Find the following:

The phase current 1,z at the load = 6.928.£0° A

The Line current], = 12./-30° A

The line voltage'y/,;  at the load = 415.69 £30° V

The reading of W, = 2.494 KW

The reading of W, = 4.988 KW

The total power dissipated in the load = | 7.482 KW
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Question #5: (14 Points)

Consider the circuit of Fig.5, the operational
amplifier is ideal. It is required to:

a) Find an expression for the voltage transfer

function H,(s) = Vou(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(10%t + 30°) V; give the

expression for the output vy, (t). (4 points)

v, 8KQ

8nF
I

62.5KQ

C
2nF

3

Fig.5

Vout

1

—1.5625 x 10*s

_ "R, S
H(s) = 1 11 :

1
2 — (= — -
St R, (C1 + cz) St RIR,C,C3

1 s2+10%s+1.25x 108

Poles: | -5—j 10 Krad/S, -5 +j 10 Krad/S

Zeros: | 0, o

Vout(t) = | 15.1585 cos(10% - 135.96°) V

Question #6: (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 band-width, the upper
cutoff frequency, and the lower
cut-off 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)

Vi

The circuit diagram

BW= | 12.5 KHz fi= | 44.14 KHz

R=|159.2Q L=12.026 mH

= | 56.64 KHz
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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 vq.
c) Find the RMS values of the source voltage and the load voltage.

vs(t)/volts
A

1
L L L
t/mS
0 2 46 81012
Fig.7(a)
Ao = | 8V
C; = | 3.3084£120°V
C, = | 1.6454£60°V
C; =0
Verusy = | 849V

Question #8: (12 Points)

a) Find the transmission parameters of
the two-port network of Fig.8.

(8 Points)

b) A voltage source Vs = 7520° V and

source impedance Zs = 120° Q is

applied to the input port, and a load

Z, = 10£0° Q is connected to the

output port, find V.. (4 Points)
@11 = | - 1/3 +j(1/3)
@21 = | j(1/15) S
V2 =|8.01£-85.7°V

* *k*% *k*% *k*k

aqr

@22 = | - 1/3 +j(1/3)

(4 Marks)
(4 Marks)
20Q 4mH
+ +
Ve 180Q Vig
) Fig.7()
Vigo =| 7.2V
Vig1 =| 2.3774£83° V
V4o =| 0.82274£3.55° V
Vias =| O
Vld(RMS) =|7.42V

Iy

5Q leQ/jSQ\j15Q 5Q -,

Best Wishes, Prof. Magdy M. Doss ¥k

I——’\/\/\/\—NYY\.—.—rWY\.—-\/\/\/\z_T_
\V = -j10Q V,
Fig.8
= 1-103+j5Q
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‘Questions

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

Question #1: (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
Vour in terms of the resistance values and the
reference voltage V,,; assuming ideal op-amp
and neglecting AR® w.r.t. R’. (8 Points)
b) IFR=160 Q, AR=1Q, R,= 1.2 KQ, and V,,,
=8V, find the value V,,,,. (4 Points)

Expression for V,,,

vout =

Value of V,;:

vout -
Question #2: (16 Points)

i)

’I +
495 1)

I

=ductors Ly and L, are 8A and 1A respectively.
The switch is opened at ¢ = 0.

i

a) Find i(¥), for ¢ > 0. (8 Points) BAI LR MT e raol
b) Find v(¢), for 1> 0. (2 Points) . : T
¢) Find iy(?) and iy(f), for > 0. (4 Points) Fig.2
d) Determine the total energy stored in the
inductors as t->c, (2 Points) .
 {0) = i(o0) = = 1
A9=
vif) =
i(f) =

Energy stored in the inductors as t—w =
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Dwuestion #3: (12 Points) 9KQ

The switch in the circuit shown in Fig.3 has
Been in position (a) for a long time. At £= 0, -

k b = 80V 15KQ
# moves to position (b). Find i(0"), v.(0"), _CD
#i(07)/dt, the roots of the characteristic

eguation s, 5; and i(?) for £2 0.

i (0%) = ve(0%) =
' di(0*)/dt =
i
si= $2=
E
i(t) =

Question #4: (12 Points)

A three-phase A-connected -ve sequence source having the phase voltage
V.=24020°V and negligible source resistance. The source supplies a resistive
unbalanced A-connected load having impedances: R 5= 60 Q, Rpc= 40 Q, and R¢,=
80 Q. 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 W,
is connected between lines A and B, while the second one W, is connected between
lines C and B. Find the following:

The phase current Lp at the load =

The Line current I, =

The Line current J. =

The reading of W, =

The reading of W=

The total power dissipated in the load =

[ =
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Dwuestion #5: (14 Points)

The voltage source v, drives the circuit shown in Fig.5. The response signal is the

woltage across the capacitor, v,.

2) Calculate the numerical expression for the
voltage transfer function H,(s) = V,(s)/V(s).

b) Calculate the numerical values for the poles

(6 points) (0 E

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

namely, v, = 50u(#), find v,(7).

(4 points)

1000Q2

50mH T

Fig.5

H.(s) =

Poles:

Zeros:

Voult) =

Question #6: (12 Points)

The ideal transformer used in the

circuit of Fig.6 has a turns ratio

N,/Ny=3.

a) Find the reflected impedance at
terminals a-b of that transformer.

(6 Points)
b) Calculate the value of the currents
Iy I, 5, and 1. (6 Points)

ViV * ® ® :
+
25002 _L
) Fs=  vo(f)

;ZR=

i
l’1= ’2-
I;= Iy=




E
| Pagedofd | l»
n #7: (6 Points) Beio |
) Calculate the impedance of the circuit shown in el l’}l !
Fig.7 at radian frequency of 2 Krad/S. (2 Points) |
®) At what finite frequency (@) does the impedance 20Q Sm}li :
of the circuit become purely resistive? What is the 1
impedance at that frequency? (4 Points) » e |
ig.
Z(2Krad) = o, = Z(w) =
Duestion #8: (8 Points) '\
Sketch the Bode Diagram of the voltage transfer function: H (s) = 1000(s +100) {‘
| & & F A= TT10) G+ 1000) ]
| |
- .
4 20
I 8
10 .
0
-10 \
-20 : |
1 10 100 — 1000 10000
w,Rad/S
Question #9: (8 Points)
The y parameters for the two-port network in SAor N e
Fig.9 are: y;;=2mS, y» = -0.2 mS, y5; = 10 mS, o 7 ———— ?J e
and yy; =-0.5 mS. Find ¥}, V3, I1, and L. A Ml Network | f
Fig.9 )
Vi= V, =
!
E ’1 = ’2 =
e e o ok ok e vk ok kK e ke ke o e o e e ok Best Wishes, Prof. Magdy M' DGSS Fkhkkhkkkkkhh Rk hhkhdhk
-
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Question 1:
a) The op-amp in the circuit of Fig.a is ideal. Calculate the following: (10 Marks)

I, | 0.4 mA

I3 | 0.5 mA

I, | 0.9 mA

Vo |-3.7V

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)
ve(0") | 26V

iL(0) | 0.5mA

Vo(0) | 20V

Vo(0) | 22V

i.(0") | -0.5mA

c) The circuit of Fig. (c) operates at radian frequency ® = 100 rad/sec. Find the
mutual inductance M, the reflected impedance Z, and the input impedance at port
a-b. (6 Marks)

M|15H k=0.75

. o o
Z, | 27-j36 = 45/-53.1°Q J_ 1H 4H 300 O

Zin | 154.4£30.3°Q
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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 < oo. (10 Marks)
iL0H=|[2A
v(0)=1|-12V
v(o)= | 0
r=130mS
— t
VD =] —12¢75 v

b) A balanced Y-connected load having an impedance of 18Q/phase is connected in
parallel with a balanced A-connected load having an impedance of 36Q/phase. The
parallel loads are fed from lines having an impedance of 2Q3/line. The magnitude
of the line-to-neutral voltage at the Y-load is 720 V. Calculate the following:

(10 Marks)

The magnitude of the line current | 100 A

The magnitude of the phase current in the A- 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

The total power dissipated in the loads| 216 KW

c)For the two-port of Fig. (c), Calculate: (8 Marks)
10Q
zy, =|68Q a,, = | 0714 S VW
Y 80 20 |2
i T
h, = |03 y,, = | 0.378 S v 20 v,

Fig. (c)
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Question 3:

a) Find the first four Fourier coefficients of the voltage waveform of Fig.(a).
(8 Marks)

vs(t)/volts
A

1
’7 ng

0 2 4 6 8 10 12
Fig. (a)

a, = | 6.7

C, =|5.5£150°

c, = | 276 £30°

b) The voltage waveform of Fig.(a) is applied to the circuit of Fig. (b). Find the

Fourier coefficients of the output voltage vq. (8 Marks)
Vigo =| 6V 200 40mH
+ +
Vg1 =| 4.85 £138.2°V Vv, 180Q Vig
Vigy =| 2.29 £7.3°V ) Fig. (b) )
Vigs =| 0

c) Sketch the Bode Diagram of the voltage transfer function: H,(s) = 1000(s +100)
(s+10)(s +1000)
(8 Marks)
30
20
IH/(jo)l,

dBs 10
0

-10

-20

. 10 100 — 1000 10000

o,Rad/S
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Question 4: 1H
+ +
a) Find the voltage transfer function and its poles Vin ) L0002 L00UFS= Vou
and zeros for the circuit of Fig.a. (10 Marks)

Fig.(a)

10*

H —
v(8) = 777005 7 107

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

Zeros: o, o

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

att=0. Find v¢(t) fort> 0. (12 Marks)
Vo(s) = 120
ci$ ~ s(s2+4s+3)
_ 120
- s(s+1)(s+3)

40 60 20
=———+
0y s+1 s+3

vc(t) = [40 — 60e~t + 20e 3 u(t) V

*kkkhkhkkhkhhkkhhkhkkhhkkikhik d_é‘,ﬁl_, alad ."I“ ,h\ *hkkkhkkhhkhkkhkkhkkhhkkihkhkkiikkik
o g - o

Y Lba sdxa 3
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Question 1: Vg(t‘)(volts
a) The voltage waveform vy, shown in 15

Fig.(a-1) is applied to the circuit of 10
Fig.(a-2). Sketch v, and v; versus ft, 0s \

assuming ideal op-amp. (10 Marks) 050 RN w 27
28 KO -1.0
YW -15

Fig. (a-1)
+ Vl Vo

\Y; —e Vo(t)/volts
9_3 A

-8V 15
— 10
Fig. (a-2) 5

-10 A
-15

Vi(t)/volts
A

0.6
0.4
0.2

0 2 4 6 8 10 12
-0.2

-04
-0.6

-0.27

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

closes att = 0. Find io(t) for 0 <t < 0. (10 Marks)

iL(0)=|1A

30Q2 200 200
i,(0)= | 054 ; Jiot®
sov() 00\ 10H liL(t)
o(o0) = | 1.5A ) | =0
Fig. b
T= 05S
lo(t) = 1.5-e?A, 0<t<w
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Question 2:
a) 1) Write the two mesh equations for the circuit of Fig.(a) and solve them to find I,
I,, and the power dissipated in Ry. (10 Marks)
1) Find the Thevenin equivalent circuit at the output port, hence find the value of
R that consumes maximum power, and the value of this power. (6 Marks)

The first mesh equation

801, —-201,+V; =400

The second mesh equation

-201;+1051;, -V, =0

L= |025A 600 41
VA '
ll¢s
|2 = 1A v Vv
o + I]_ ! 2 |2 RL—
400£0°V ) — — 85 O
PL= | 8W (rms)
200
R = | 15Q :
Fig. (a)
V= | 100V
Poax = | 166.7 W

b) A three-phase Y-connected +ve sequence source having the phase voltage
V,=220£0°V. The source resistance is 2 QQ/Phase. The source supplies a balanced
A-connected load having a load impedance of 36230°Q/Phase. The three lines
connecting the source to the load have a resistance of 1 Q/Line. Find the following:

(10 Marks)

The magnitude of the line current | 15 A

The magnitude of the phase current in the A- load | 8.66 A

The magnitude of the line voltage at the sending end | 334.5Vv

The magnitude of the line voltage at the load | 312 v

The total active power dissipated in the load | 7015 W
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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).

Mean value= | 67V
RMSvalue= | g165Vv
Period = 6mS
Fundamental |17 e

b) 1) What is the type of filter shown Fig.(b)?

(8 Marks)

vs(t)/volts
A

1
’7 ng

i) Write the voltage transfer function H,(s) of that filter.

1) Find the filter cut-off frequency f..
iv) What is the maximum value of H,(s)?

v) At what frequency will | H,(s)| equals half its maximum value?

type of filter

H.(s)=

fo=

Hv(s)lmax=

Frequency of
Y% max value =

c) Sketch the Bode Diagram of the voltage transfer function: H, (s) =

High pass filter

0.9
s+ 10%

1592 Hz

0.9

919 Hz

0 2 4 6 8 10 12
Fig. (a)

(2 Marks)
(2 Marks)
(2 Marks)
(2 Marks)
(2 Marks)

10Q 1pF

20000 s
(s + 20)(s +1000)

(6 Marks)

40
30
|Hé%(;))l’ 20 ™~
10 \\
0
10
1 10 20 100 1000 10000

o,Rad/S



\ Model Answer-Page 4 of 4 |

Question 4: ae T
a) Find the s-domain expression of the input impedance seen ol 1H S0
looking into the terminals a, b of the circuit of Fig.(a). Find 1F 10
also the poles and zeros of that impedance. (10 Marks)  pe T
Fig.(a)
| 2s®+3s+1
Zin(S) = 2s(s? +s+1)
Poles | 0, (-0.5+0.866), (-0.5-j0.866)
Zeros | .05, -1, «
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) -
irR(0) | 2A
ir(0") | 1A
ic0) |1A
iL(0+) 2A
v (07) | 5v
Vr(0) | 10V

¢) The a-parameters of a certain two-port are a;;= 3, ap,= 10 QQ, a;= 0.5 S, az= 2.

Find the h-parameters. (8 Marks)
hll = 50 h12 = -0.5
h,; =05 h,, =10.25S

*kkhkhkhkkikhkhkkhhkhkkhhkkikhkik d_é‘,ﬁl_, alad ."I“ “hi *hkkkhkkkhkkhkkhkkhhkkihkhkkiikkik
o g - v
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Question 1:

a) The op-amp in the non-inverting amplifier of Fig.a is ideal. Find the iy, iy, vy, I3, Vo,
and i,.

(12 Marks)
i1= 0.1 mA 20K0 g
i,=0.2 mA 2000 JupJHV
Vo
vi=4V -15V iztom
i3=0.2 mA _
Fig.a
Vo=8V i Ezom
Io=0.4 mA
(@ 0 (b
b) The switch in the circuit shown in Fig.b has been in ANl Iy S
position (a) for a long time before it movesto (b) att -+ +
= 0. After 5 mSec, the inductance current i, dropped sov() L liL(t) O1ov
to 80% of its initial value. Find the value of L. - -
(12 Marks) Fig. b
i|_(0+) — | 0.5A

i (0)= | 0.25A

i(t) =0.25+0.25¢e7t/7

5
i(5mS) = 0.25 (1 + e_?) =0.4A

r= |9788mSs

L= |392mH
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Question 2:

a) A three-phase A-connected +ve sequence source having the phase voltage
Va=22020°V. The source resistance is 1 Q / Phase. The source supplies an
unbalanced A-connected resistive load having Ry, = 10Q2, Ry = 9Q and R, = 21Q.
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 W is
connected between lines A and B, while the second one W, is connected between

lines C and B. Find the following: (12 Marks)
The phase current 1,5 at the load = 20£0° A

The Linecurrent 1, = 26.46£-19.1° A

The line voltage V,g at the load = 200£0°V

The reading of W, = > KW

The reading of W, = 5.35 KW

The total power dissipated in the load =| 10.35 KW

Vo

b) i) Find the voltage transfer function of the 5Q 95’\5' X
circuit of Fig.(b). (6 Marks) ol lo -
i) Find the poles and zeros of the transfer 1H<F1H 100
function. (4 Marks)
1i) Find the magnitude of the transfer function at Fig. (b)
o =5 Rad/Sec. (2 Marks)

(23 + 10)|1+S Lb=2V;

S+ (2s +20)l,=0

20s
sZ2 +60s + 200

Hv(s) = 3

Poles: | - 4.23, -15.77 S™

Zeros: | 0, oo

IH\(J5)| = | 0.308
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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)
T T
b, (t) = ;szSt. sin(nw,t)dt = —%J‘it. dcos(nw,t) Vs(t)‘/:/0|ts
2z 7z 10+
5 1 2
= ——|t.cos(nw,t) — sin(nw,t) ‘ \ t/S
nn[ nw, ];g > ( ‘2 f |6/ >
5 1 2 20 |
= [t. cos(nw,t) — o, sm(nw,,t)]_% = —Ecos(nn) -10 i @
b,= 20/m, b= -10/x, b3: 20/3m, by= -5/,
b) There is no energy stored in the circuit of Fig.b at 10 4Q
the time the switch is closed:
i) Write the two mesh equations of the L) .
circuit. (4 Marks) 1H % 10 =yF
i) Find Iy(s) and 15(s). (4 Marks) 10{/
iii) Find iy(t) and i,(t). (4 Marks) _
Fig'. (b)

The first s-domain mesh equation:

(s*+2s) 1, -s 1,=-10

The second s-domain mesh equation:

-sl;+(B5s+4)1,=10

1y(s) = 8 __ 5
/= | 5G+16) s+16 s
2

()= | 5716

ig(t) = [-5 + 5e" 1o u(t)A

ir(t) = 2e 16ty (t)A

c) Sketch the Bode Diagram of the voltage transfer function: H,(s) = 1000 (s +200)
(s+20)(s+1000)
30 (6 Marks)
20
HyGo)l, \
dBs 10 \\
0
-10
-20
1 10 100 1000 10000

o,Rad/S
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Question 4:
a) The switch in the circuit of Fig. (a) has been open a 200 | t=>0<L,
long time before closing at t = 0. . J_
i) Find i (0%), i (e0), v (0Y), % (0). (8 Marks) 40v<> 500 pF 0.8H
1) Write the differential equation of i (t). (2 Marks) B T
1) Write the characteristic equation and find its Fig. (a)
roots. (4 Marks)
Iv) The constants in the solution for i (t). (2 Marks)
V) Find i (t) fort>0. (2 Marks)
iL(0") |0
iL(0) | 2A
v (0") |40V
di, N
E(m) VL(LO ) _ 50 A/S
the differential equation of i (t)
di 1 di 1, 2
ac "Rcat 'Lc'TIc
the characteristic equation
s*+100 s + 2500 =0
roots of the characteristic equation
S1=5,=-50
The constants
D1 = -50, Dg =-2
iL()=2-(50t+2)e™™
b) Find the h parameters of the circuit shown in L 300 301
. a Q |
Fig.(b). (8Marks) == v
h,;=|60Q h,, = | 0.333 Vi SOsza 4592 v,
h21 = -021 hzz = 8.8 mS . by
Fig.(b)
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Question #1: (12 Points)

The two op amps in the circuit in Fig.1 are ideal. Calculate vqy, Voo, 1oz and igp.

Vo1 = 2.125V

V02 = 2.5 V

lo1= 0.25 mA

loo= 1.75 mA %{m
Fig.1 L

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 v(t).

vs(t)/volts
A

10+— ; -V l +
100 nF
- p . - - - - (o]

-10 ¢
Fig.2(a) Fig.2(b)

Vo(0") =0 vo(t)[volts

v =10V 10
o)1 81 /l6.3v

7 =1mS

Vo(t) =10(1 —ef) V il

-6
0<=t<=1mS -8 \\
-10

Vo(1MS) = 6.3 V

Vo(0) = -10 V

Vo(t) =-10 + 16.3 eV v

ImS<=t<=owo
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Question #3: (10 Points)

The voltage response for the circuit in Fig.3 is known to be

v(t) = Dite ™ + D™ | t>0. icl_\_ +

The initial current in the inductor (l,) is -10 mA, and the c=ve 13l R
initial voltage on the capacitor (V,) is 8 V. The inductor has T _ _ l
an inductance of 4 H. Fig.3

a) Find the values of R, C, D; and D,.
b) Find ic(t) for t > 0"

R =1KQ

C=1pF

D; =6000 V/S

Dz =8V

ic(t) =-3te°® +2x10° ™" A

Question #4: (12 Points)

A three-phase Y-connected +ve sequence source having the phase voltage
V,=260£0°V. The source resistance is 1 QQ/Phase. The source supplies a balanced A-
connected load having an impedance of (27 + j15) Q/Phase. The three lines
connecting the source to the load have a resistance of 2 Q/Line. Find the following:

The Line current 1, = 20£-22.6° A
The phase current 1,5 at the load = 11.55/£7.4° A
The line voltage V,z at the load = 356.7£36.4°V

The phase voltageV/, at the source terminals = | 241.7£1.8°V

The line voltage 'V, at the source terminals = | 418:6£31.8°V

10.8 KW

The total power dissipated in the load =
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Question #5: (12 Points) "

The sinusoidal voltage source in the circuit of 2000 ,—~, 3000
Fig.5 is operating at a frequency of 200 Krad/s. . W el Je VWV
The coefficient of coupling is adjusted until the Vg 1mH 2 S 4 mH =12 5nE

peak amplitude of i, is pure real.

a) What is the value of k?

b) What is the peak amplitude of i, if Fig.5
Vy=112 cos(2x 10°t) V ?

Z, =64 k*(3 - j4)

v
. g
"= 200 + 200 + 64K2(3 — j4)

4 x 64 k? =200

k =0.88

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 o = 0 and at its central frequency. Find also the value of its
bandwidth.

10%s 1}53 R
Hy(s) = +
sZ + 10%s + 1010
+
_ v, I1mH $50.1uF == v,
Poles: -5+ 99.87 Krad/s B >
Zeros: | 0, o . -
Fig.6
|H(0)l = | O
|Hv(ao)l = | 1

BW = | 10*rad/s
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Question #7: (12 Points)

o YY) *
There is no energy stored in the circuit of Fig.7 at the * * J_
time the current source is energized. Use the Laplace Su() A Vi 24 02502 Ve T
Transform to find the nodal voltages. | )
Fig.7
Eq. (1): (s+4)V1—-4V,=20
Eq. 2| V17 (4s*+4s +1) Vo, =0
| 20(s* +5+0.25) _ 5
Vals) = s(s2 + 55 + 4.25) Va(s) = s(s? + 55 +4.25)
-1.09t -3.91t -1.09t -3.91t
vy(t) = | 1:18-16.38e77 + 35.2¢ vo(t) =| 118 — 16377 +0.45¢

Question #8: (6 Points)

4F

Vo

A periodic voltage having a period of 10x S is given by 3'\38
the following Fourier series: .\
v, = 150 Yn=135,.. %sinnz—ncos nw,tV Vg () 10 mH
This periodic voltage is applied to the circuit shown in -
Fig.8. Find the amplitude and phase angle of the first _
three components of v, Fig.8
@ = 24T =200 Krad/s
Vg = 150 cos axt - 50 cos 3apt + 30 cos Sapt
_J2n
Vo= 6+j2n'"
_| 47.43£71.6°V _| 35.34£-135°V _| 25.734£31°V
Vol - V03 - V05 -
Question #9: (8 Points)
Find the s-domain expressions for the a parameters I, 1F 1H -l
of the two-port circuit shown in Fig.9. — I ——e
aj, = |1+ 1 a;, = +1+1 %
11 P 12 Stats Vi 4Q V,
J— 1 —_— S _3 3_
a,; = a,, = | —
217 | 5 N Fig.9

G 5l i) quhi *

499 ke 224 3]
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Attempt all questions, full mark: 100 Points
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Question #1: (12 Points) Ry
The circuit shown in Fig.1 is used to measure the WV
change in resistance experienced by strain gages. 5y
a) Derive an expression for the output voltage v
Vi In terms of the resistance values and the —%
reference voltage Ve, assuming ideal op-amp 5V
and neglecting AR w.r.t. R% (8 Points)
b) IFTR=160Q, AR =1 Q, Rf= 1.2 KQ, and V R,
=8 V; find the value V. (4 Points) Figl =
Expression for Vg :
2RfAR
Vour = % ' Vref
Value of Vgt :
Vout = 0.75 V
Question #2: (16 Points) _
In the circuit shown in Fig.2, the initial currents in @,

inductors L; and L, are 8A and 1A respectively.
The switch is opened at t = 0.

a) Findi(t), fort>0. (8 Points) t=0
b) Find v(t), for t > 0. (2 Points) : -
c) Find iy(t) and i,(t), for t> 0. (4 Points) Fig.2
d) Determine the total energy stored in the
inductors as t—o. (2 Points)
i(0N=9A I(0) =0 7 =05S
it)=9e® A

v(t) =36e?V

i(t)=-2-6e%A

i(t)=2-3e?A

Energy stored in the inductors as t—w =18 J
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Question #3: (12 Points) 9KQ a. p 80Q 5mH
The switch in the circuit shown in Fig.3 has Y o T
been in position (a) for a long time. Att =0, i + *
it moves to position (b). Find i(0%), ve(0"), SO‘fO PO aEmmye 100V
di(0")/dt, the roots of the characteristic . _
equation sy, s, and i(t) for t > 0. Fig. 3

i (0N =0 ve(0) =50V

di(0%)/dt = 10* A/S

s; =-8000 +j 6000 S, =-8000 - j 6000

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

Question #4: (12 Points)

A three-phase A-connected -ve sequence source having the phase voltage
Vp=240£0°V and negligible source resistance. The source supplies a resistive
unbalanced A-connected load having impedances: Rag= 60 Q, Rgc= 40 Q, and Rca=
80 Q. 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 W,
Is connected between lines A and B, while the second one W, is connected between
lines C and B. Find the following:

The phase current 1,g at the load = 4/0° A

The Line current 1, = 6.08£25.3° A
The Line current . = 7.94/79.1° A
The reading of W, = 1.32 KW

The reading of W, = 1.8 KW

The total power dissipated in the load = | 3.12 KW
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Question #5: (14 Points)

The voltage source vy drives the circuit shown in Fig.5. The response signal is the
voltage across the capacitor, Vv,.

a) Calculate the numerical expression for the 10000,
voltage transfer function H(s) = Vo(S)/V(S). W—t —
(6 points) p 2500 J_
b) Calculate the numerical values for the poles Vo(t) Q 1pF Vo(t)
and zeros of the transfer function. (4 points) S0mH T )
c) The circuit is driven by a step voltage source, - .
ig.

namely, vy = 50u(t), find v,(t). (4 points)

1000(s + 5000)

Hy(S) =
«s) s2 + 6000s + 25 x 106

Poles: | - 3000 +j4000, - 3000 - j4000

Zeros: | - 5000, oo

Vour(t) = | [10 + 11.18 % c0s(4000t — 153.4°)]u(t) V

Question #6: (12 Points)

The ideal transformer used in the

circuit of Fig.6 has a turns ratio

Nz/le 3.

a) Find the reflected impedance at
terminals a-b of that transformer.

(6 Points)
b) Calculate the value of the currents
14, 15, 13, and I,. (6 Points)

Zp = (ﬁ"tal)2 R, = 540

[, =0.584£30.1° A I, =0.1954£30.1° A

I3 =0.7794£30.1° A l, =4.354£-33.3° A




Question #7: (6 Points)
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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 () does the impedance
of the circuit become purely resistive? What is the

50 ZSuF
|

209% 5mH §

impedance at that frequency? (4 Points) . .
ig.
Z(2Krad) =9-j12 Q o = 4 Krad/S Z(ax) =15Q
Question #8: (8 Points)
Sketch the Bode Diagram of the voltage transfer function: H (s) = 1000(s +100)
(s+10)(s +1000)
30
20
IH.(o)l,
dBs 10
0
-10
-20
1 10 100 1000 10000
o,Rad/S
Question #9: (8 Points)
The y parameters for the two-port network in 2Ka |, e
Fig.9 are: y;;= 2mS, y;, = -0.2 mS, y,; = 10 mS, + + o Two-Port |t
and y, = -0.5 mS. Find V4, V,, 11, and 1. 8V Vil Nework | 2 10ka
Fig.9

Vi=-16V

L =4.8 mA

*hkhkkhkkkhhkkkihkkikhhikikkx

V,=-40V

[, =4 mA

Best Wishes, Prof. Magdy M. Doss
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Attempt all questions, full mark: 100 Points

Question #1: (12 Points)

The feedback resistance R; in the circuit of
Fig.1 is variable. Assuming ideal op-amp
find:

10KQ

1.t

Time: 3 Hours

a) The range of values for R¢ in which the op- soomy () 120KQ +
amp does not saturate. (2 Points) T V25KQ% Vout
b) Vou, lo, 11, and I, for R¢ =50 KQ. (4 Points) l =
¢) Vou, V1, lo, 11, and I, for R; = 360 KQ. (6 Points) = Fig1
8) | 0<Ry<200KQ
b) | Voue =-2.5V l, = 150 pA I, = 50 pA l,=0
) | Vour=-10V V:=200mV || 1o =428.3pA || I, =30 pA l, = 1.67 UA
Question #2: (16 Points)
Both switches in the circuit in Fig.2 have t=0 1KQ  t=0
been closed for a long time. At t = 0, both T =
switches open simultaneously. Q oma 36Kka ° . 3KQ§
a) Find i,(t) fort=>0". (8 Points) 3uF  BUF==V,
b) Find v,(t) fort>0". (4 Points) T T_
c) Calculate the energy (in micro joules) Fig. 2
trapped in the circuit. (4 Points) g
i,(0") = 24 mA io(c0) = 0 T =2mS

io(t) = 24 ™

Vo(t) = 80 — 8 e

Energy trapped in the circuit = 28800 pJ
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Question #3: (12 Points) 4
The switch in the circuit shown in Fig.3 has been 1 700 20

closed for a long time. The switch opens att = 0.
Find v¢(0"), i_(0"), [dvc/dt],s, the roots of the
characteristic equation sy, s, and v(t) for t > 0.

ve(01) = 108 V

iL(0)=6A [dve/di]os= - 1200 V/S

Sl=—10—j10 32=—10+j10

v.(t) = (108 cos 10t — 12 sin 10t)e~1%volts

Question #4: (12 Points)

A three-phase Y-connected +ve sequence source having the phase voltage
V,=220,0°V. The source resistance is 1 Q/Phase. The source supplies a balanced A-
connected load having an impedance of (30 + j12) Q/Phase. The three lines
connecting the source to the load have an impedance of 1+j1 Q/Line. Find the
following:

The Line current Iz = | 16.9 /-142.6° A

The phase current 1,5 at the load= | 9.77 £7.4° A

The Line voltage Vgc = | 315.6 £-90.8° V

The phase voltage Vv, at the source terminals= | 204.5 £1.8° V

The Line voltage v, at the source terminals= | 354.2 £31.8° V

The total power dissipated in the load = | 8.592 KW
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Question #5: (12 Points)
Use the Laplace transform to find v, and v; in N
the circuit shown in Fig.5 if iy = 10u(t) mA _ 100
and a =75 mA/V. There is no energy stored MO, " avi<| 2H§ Vo
in the circuit at t=0. SmFT_Vl B
Fig.5
0.1(s + 20 0.1 1
Vo(s) == ( ) = + >
s2+20s+100 s+10 (s+10)
Vi(s) = —
1) =51 10)2

v,(t) = (t+0.1)e 1% yolts

v,(t) = 2te 1% yolts

Question #6: (12 Points)

The linear transformer used in
the circuit of Fig.6 has a
coupling coefficient k = 0.5. 3020°
a) Calculate the impedance
reflected into the primary _ %
.- . Fig.6
winding Z,. (4 Points) g
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)

b)

—_

Z =8+]8=11.31£45°Q Zyp =10 +j44 = 4512 L77.2° Q

Zm =1.71+)12.24 = 12.36£82° Q Vi =9.39 +j1.77 = 9.56£10.7° V
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Question #7: (8 Points)
Fig.7 shows an R-L high pass filter. 300Q
a) What is the transfer function, H(s) = V,(s)/Vi(s), of this + +
filter? (4 Points) . <> 600QS  10mH §VO
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) Fig.7
2s
H(s) =
)= 35 ¥ 6 x 107
@ = 2 x 10" Rad/Sec Hinax = 2/3 at @ = oo
Question #8: (8 Points)
Sketch the Bode Diagram of the voltage transfer function: H,(s) = 400s(s +1000)
(s + 20)(s +10000)
60
52
50
40 /
IH/(ja)l,
as | 3 —
20 //
12 —
1 10 20 100 1000 10K 100K
w, Rad/S
Il i I2
Question #9: (8 Points) .;1&%9? ’ 29\9\? - —
+ +
Find the h parameters of the two-port circuit A 2000Q -jloOQJ- Vs
shown in Fig.9. T
) Fig.9 T
h11:110+jZOQ h12=0.5

h21 =-0.5

h22 =25+ ]10 mS

L R R R S S

Best Wishes, Prof. Magdy M. Doss
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Assiut University Planning & Design of Transportation 3" year
Faculty of Eng. Infrastructure (Elective Course) Time: 1 hr.
Civil Eng. Dept. Year-Work Exam: May 2008

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?

¢) 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 1s 26 ton, and distance between axis is more than 3.0 m.
It is required to:
1) Design cross section of Vignole Rail from first assumption.
11) Draw Vignole Rail with scale 1:1.
1i1) 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:

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

11) 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
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; E102: Computer Metallurgical Eng.
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Elictsical. Bag. Dept, 26/05/2015 Time: 3 Hours

\
\

2nd Semester-Final Exam  1* year — Mining and

w
+ The Exam consists of 5 questions on 6 pages plus two white pages.

Important » Answers should be in the specified area only.
remarks » You can use the white page for drafts

» Read the questions carefully.

Question no. 1 (19 points).

a) (6 pt) Determine whether the following statements are true or false. (In the box
write just “J" or “X")

1 | The » clc command erases all variables in the workspace while the > clear
command clears all commands from the command window.

2 | The following is acceptable as a variable name: 2x.

3 | In an input prompt:
>» x = input('What is your name 7")You Must enter your name as a letters.

4 | For any vector4, (4 = A) will give the same results as (A -+ A).

5 | Workspace variables cannot be saved and they are deleted completely when
ending the MATLAB session and cannot be retrieved.

6 | The symbol % designates a comment which is not executed by MATLB.

7 | The “for” loop is used when the looping process must terminate when a
specified condition is satisfied and thus the number of passes is not known
in advance.

8 | The semicolon (,) suppresses output when used with MATLAB commands
and (;) terminates the MATLB line.

9 |The Transpose command (trans) interchanges the rows and columns of a
matrix and (inv) produces the inverse of the matrix.

10 | The disp command displays string during program execution while echo
command displays array or string.

11| The » eye(2,5) produces an identity matrix with 2 rows and 5 columns.

12 | The »repmat(3,3,3) produces a square matrix with 3 rows and 3 columns

and all elements value is 3.

Page 1 of 6
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|

b) (7 pt) For a=2,b=3,c= 4andd =5 Determine which of the following
statements will correctly execute and provide the result. If the command will not
correctly execute, state why it will not.).

Statement

Correct
or
incorrect

Result: if it is correct
or
Why if it is incorrect

X1=2*b*sin(c*d)*cos(a*b)

X2=a*b*tan(c*d)*exp(ab)

X3=log(a*b)*In(a*b)*sqrt(2*a)

X4=2*c*d*tanh(a)*acos(b)*b*sin(a)

X5=a*b*s*d*(sqrt(c*d+a+b)

X6=a*d*c*asin(1/b)*acos(1/b)*d

X7=a"2%b"3*d"4*C"5

¢) (6 pt) For the vector X=[5 1 3 2 6 8 9 7]. Find the value of the following Logical

Expression.

Logical Expression

X1=X(X<=9)

Value

X2=X([2:end-2])

- X3=X(X~=8)

X4=[X(1:4) X (end-2:end)]

X5=[X(2:-1:1) X (end-1:end]

X6=X(X<=3)

Page 2 of 6




Final Exam: MATLB

Question no. 2 (12 points).
a) (7pt) (Letx=[148],y=[215] A=[316;527] and B=[3;6;4]. Determine

which of the following statements will correctly execute and provide the result. If
the comrnand will not correctly execute, state why it will not.).
Correct Result: if it is correct
Statement or or
incorrect Why if it is incorrect ‘
x+y
x+y
X kY
X%y
|
x*B ;
AxB _
|
y+B '

b) (5 pt) Write a MATLAB code to plot the function T == 6In(t) — 7e%?t over the
interval 1 <t<S5. Put a title on the plot and properly label the axis where
Trepresents the temperature, °C and t represents time, min.

W . [
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Final Exam: MATLB

Question no. 3 (10 points).
a) (B pt) Write a script file using conditional statements to evaluate the following

assuming scalar x has a value;

x% x< -1
y =42 -1<x<1 i'
x+5 1% -

b) (5 pt) Write a MATLB code to create a square matrix (NxN). The matrix has E
diagonal elements equal N3 and all the other elements equal N?. The input to i
the code is the number of element N and the output is the matrix in the matrix !

form.

Page 4 of 6
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Final E)Jam: MATLB

Question no. 4 (10 points).
a) (5 pt) Use a MATLAB code to solve the following set of equations:-
3x+2y—-z=1
2x—2y+4z=-2

—x—i;O,Sy—z=0

b) (5 pt) Write a MATLB code to find the factorial of any number (N). The input
to the program is the number N and the output is the factorial of the
number (do not use the factorial commands). i

0

Page 5 of 6
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Fﬁal Exam: MATLB

Question no. 5 (9 points).

For the following two polynomials F; = 2x* —5x* +12x—73 and F, =x2+3x—-9

Write a MATLAB commands to;
i. Find the roots of F,andr,.

fi. Fy=F,*F,

iii. The derivative of F,.

Best Wishes W Dr: Ali Younis
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Assiut University EEO513-ELECTRONIC CIRCUITS

Faculty of Engineering

) Time: 1.5 Hours
Mechatronics Program Mid Term Exam

Model Answer

Attempt all questions, full mark: 20

Question #1 [6 Points]

Choose the right answer:
1) If a transistor with higher gy is used in the circuit shown,
The base current will

(A) increase (B) decrease
C | (C) not change

2) Inacertain voltage-divider biased npn transistor, Vg is 2.95 V. The dc emitter V(_)Itage
is approximately

(A) 0.7V (B) 2.25 V
B 1 (C)2.95V (D) 3.65V

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

(A) positive with respect to the emitter (B) negative with respect to the emitter
A | (C) positive with respect to the collector (D) 0V

4)  For a common-emitter amplifier, Rc = 1 KQ, Re is completely bypassed at the operating
frequency, r.'=15Q, and B..= 75. The magnitude of the voltage gain is

(A) 66.7 (B) 2.56

A | (C)2.47 (D) 75

5)  For a common-collector amplifier, Re = 100 Q, r.'= 10 Q, and B..= 150. The ac input
resistance at the base is

(A) 1500 © (B) 15 Q

D l)1100 (D) 16.5 KQ

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

(A) the transistor goes into cutoff (B) the transistor goes into saturation
A | (C) the transistor burns out (D) the collector current will decrease
Question #2 [4 Points]

Give the right answer:
a) In a Darlington pair configuration, each transistor has £, = 80. If Re is 330 Q. Find the input resistance.

R, = ﬁgc'RE
=2.1MQ

b) A differential amplifier stage has collector resistors of 5.1 KQ each. If Ic; = 1.35 mA and I¢;
= 1.29 mA, what is the differential output voltage?

Vo= (lc1 - lc2) Re
=0.306 V




M odel Answer

Question #3 [5 Points] 0V
The silicon npn transistor used in the common 200K 8KQ ¢,
emitter amplifier in Fig.3 has B4c = Bac = 100. Ce .
a) Find ICQ and VCEQ- (2 Poi ntS)
b) Find r,’. (1 Point) + 10KOZ V,
c) Find the voltage gain and input impedance of Vi <> SO0K
the amplifier. (2 Points) - 4K T Ce
Fig3
ICQ: 0.3 mA VCEQ: 6.5V re1: 83 W
A= -54 Zin= 6.9 KW
: : 24V
Question #4 [5 Points]
The silicon npn transistor used in the common 22KQ 1.2KQ
base amplifier of Fig.4 has Bq = Bac =200 and F—

r, = 2.4 Q 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) Figd —
Theac-equivalent circuit
* +
H le _
viO 62003 2403 Agle 1.2KQ% Vo
” = - )
A, = | 500 A = | 0995 Zn=| 239W
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{"'-'“"\ Assiut University EEO513-ELECTRONIC CIRCUITS ,:-
! . . - : b X
Pl_ L | > or First Term Final Exam Mechatronics Program 1
r m [: Faculty of Engineering January 2014 -:_‘4'\:__‘
Attempt all questions, full mark: 40 Points Time: 3 Hours

Question #1: (10 Points)

Choose the right answer:

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

The overall voltage gain of three identical cascaded voltage amplifiers each has a no load
voltage gain Ay=-10, Zi=1 kQ, and Z,= 1 kQ is:

(A) 1000 (B) -1000

(C) -250 (D) -125

In cutoff, Vceis

A0V (B) minimum

(C) equal to Vcc (D) equal to Ve — 0.7V
In saturation, Vcg is

(A)0.7 V (B) minimum

(C) equal to Vce (D) maximum

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

(A) maximum rating of the power supply (B) quiescent current
(C) current in the bias resistors (D) size of the heat sink

Crossover distortion is a problem for

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

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

(A) one-half the peak load current (B) twice the peak load current

(C) just above the cutoff value (D) at least as large as the peak load current

At cutoff, the JFET channel is

(A) at its widest point (B) completely closed by the depletion region

(C) extremely narrow (D) reverse-biased

A MOSFET differs from a JFET mainly because

(A) of the power rating (B) the MOSFET has two gates

(C) the JFET has a pn junction (D) MOSFETSs do not have a physical channel

A JFET always operates with

(A) the drain connected to ground (B) the gate-to-source pn junction reverse-biased
(C) the gate connected to the source (D) the gate-to-source pn junction forward-biased

A certain D-MOSFET is biased at Vgs= 0 V. Its datasheet specifies Ipss = 20 mA and Vgs(ofr)
=-5V. The value of the drain current

(A)isOA (B) is 10 mA

(C) is20 mA (D) cannot be determined



Model Answer

Page 2 of 4
. . VCC:].OV
Question #2: (10 Points)
a) Assume that you wish to bias the transistor in Fig.a Re 6000
C
Ig = Ic/Buc = 66.7 A 4 / Bic=120
_ _ viO
Ro = (Vec — Vee)/lg = 139.5 KQ )
Figa —

b) In a common-emitter amplifier with voltage-divider bias, Rinpase= 68 K2, R;= 60 K€,
R,= 30 KQ. Find the total ac input resistance

Rin = Ringase) // R1// Rz

=15.45 KQ

c) A differential amplifier has a differential mode gain A= 80 and a common mode gain
A= 0.5. Calculate the CMRR in dBs.

CMRR = 20 log (Ag/Ac)

=44 dBs

d) An n-channel E-MOSFET has Ipen = 18 mA at Vgs = 4 V, and Vgseny = 2.5 V. Find Ip
when Vgs =3.25 V.

Ip =k (Vas — Vin)?
k = 8 mA/\V?
Ip=45mA

e) In a certain common-source (CS) amplifier, Rp = 1.0 kQ2, Rs = 560 Q, Vpp = 10 V, and
gm = 4500 uS. If the source resistor is completely bypassed. Find the voltage gain.

sz'ngD='4.5
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Question #3: (8 Points)

A CE amplifier uses a silicon npn-transistor having f4c = fac = 100 and has Rc = 1 kQ, Rg = 500 Q and
Vce = 12 volts, is biased by a voltage divider with Ry = 30 kQ and R, = 15 kQ. A 1 kQ resistive load is
connected through coupling capacitor to the collector terminal, and Rg is bypassed by Ce.

a) Draw the amplifier circuit diagram (1 Point)
b) Find lcg and Vceg. (2 Points)
¢) Find r,,. (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)
|(:/r'|"|AA

12V 16

14

30KQ 1KE C. 12

C. — , 10 ac load line
—H 6
1KQ S Vo
VO 15k03 2 °
- 50002 T Ce _ 4 dc load line
= 2
2 4 6 8 10 12 \ZE/V

lco= | 55mA Veee= | 375V Te= | 455Q

-110 A

>
<
1

100 Zin = 439 0

Question #4: (4 Points)

The class AB amplifier in Fig.4 is operating with a
single power supply.
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) Vin
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) Pup=| 025W Efficiency = | 39.27 %

b) I:)LD(max) = 1W

C) Piomay=| 225W
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Question #5: (8 Points)

The JFET used in the circuit shown in Fig.5 has Ipss =
4 mA, and Vgs(ofy = -2 volts. Find:
a) The Q-point parameters (Veso, Ibg, and Vpsg).
(3 points)
b) The forward transconductance gn at the Q-point.
(1 point)
¢) 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 (Ip = Ipss/2)
and at Vps = Vpp/2. Find the new values of Ry and

Rq. (2 points)
) Veso=| -076V o= | 153mA
b) Om = | 2.47mS
c) A, = _71 Zi = 10 MQ
d  Rr.= | 240 Ri= | 22KQ

Vpsg =

Zout =

*hkkhkkkhhkkhkkihkkikhkikikk B est WI S h es *hkhkkhkkhkhkhkikkikhkikk

Prof. Magdy M. Doss

312V

4 KQ
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EEO0513-ELECTRONIC CIRCUITS

Assiut University

Faculty of Engineering January 2015

First Term Final Exam Mechatronics Program

Attempt all questions, full mark: 40 Points

Time: 3 Hours

Question #1: (10 Points)

Choose the right answer:

1)

A

2)

A

3)

C

4)

D

5)

D

6)

A

7)

C

8)

C

9)

A

10)

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) being driven into saturation (B) being driven into cutoff
(C) operating nonlinearly

The input resistance of a common-base amplifier is

(A) very low (B) very high
(C) the same as a CE (D) the same asa CC

The voltage gain of a common-base amplifier is

(A) very low (B) very high
(C) the same as a CE (D) the same as a CC

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

(A) p (B) Re

(C) Rs (D) pand Re

A differential amplifier

(A) is used in op-amps (B) has one input and one output
(C) has two outputs (D) answers (A) and (C)
The maximum efficiency of a class A power amplifier is

(A) 25% (B) 50%

(C) 5% (D) 78.5%

Crossover distortion is a problem for

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

For Vgs= 0, the drain current in a JFET becomes constant when Vps exceeds

(A) cutoff (B) Vop

(C) Ve (D)OV

A certain n-channel E-MOSFET has a Vgsin)= 2V. If Vgs= 0V, the drain current is
(A)OA (B) Ipon)

(C) maximum (D) lpss

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

(A) High gain (B) Low power
(C) High input impedance (D) Low output impedance
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Question #2: (5 Points)

a) A certain transistor has opc= 0.99. If the dc base current is 10 pA, determine re'.
p=dad(l-a) =99

IE: (ﬂ'l‘ 1)'5: 1 mA
re' =25/l =25 Q

b) Draw the ac equivalent

circuit for the amplifier
in Fig.b

ih 1.67%
+ b KQ VO
Vin 8KQ %re' Vi

=

c) An n-channel JFET has Ipss = 5 mA and Vesr = -8 V. What value of Vgs is required to
set up a drain current of 2.25 mA.

Ip = 5[1 - Vgs/(-8)]* = 2.25

VGS =-2.63V

d) A certain class A power amplifier has Vcego= 12 V and lco= 1A. Find the maximum
signal power output.

Poutmax) = Vceolco/2
=6W

e) Find V, in the circuit of Fig.(e).

40KQ
A
V,=-18V 8KQ 418V
5V —AWW—
—o \/,
18V

Fig.(¢)



Question #3: (5 Points)

The silicon npn transistor used in the swamped
amplifier shown in Fig.3 has B4 = fac = 100.

a) Find ICQ and VCEQ-
b) Find 7.

¢) Find the voltage gain and input impedance of the

amplifier.

log= 0.295 MA

A,=-7.6

Question #4: (5 Points)
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VCEQ: 6.45V r&'=84.6 Q

Zin=23.75 KQ

A class-AB complementary-symmetry push-pull power amplifier is connected to a 6 Q 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)
¢) What would be the maximum allowable output power? (1 Point)

Poc=45.83 W

Efficiency = 58.9%

I:)out(max) =48 W

The Circuit Diagram

-24V
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Question #5: (5 Points) 10V
The JFET used in the common source amplifier
of Fig.5 has Vs = -5V and Ipss = 10 mA.

a) Determine the operating point lpg, Veso 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)
Fig.5
IDQ: 3.82 mA VGSQ: -1.91V VDSQ: 4.27V
Om=2.47 mS A,=-2.247

Question #6: (3 Points)
a) The data sheet for a 2N7008 E-MOSFET gives Ipen = 500 mA at Vgs = 10 V and

Vesiny = 1 V. Determine the drain current for Vgs =5 V. (1 Point)
b) The transistor is to operate at: Vgsg = 5 V, Vpso = 10V. Draw a suitable circuit to bias

this transistor giving suitable resistances values, assuming that Vpp =15 V.
(2 Points)

|D =08.765 mA The Circuit Diagram

VDD: 15V

10MQ 50.6 Q2

SMQ
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Question #7: (3 Points) R,
a) Find the output voltage when the indicated Vin= 2V
. : . 5KQ
Input voltages are applied to the scaling adder vo—ev. Ra
of Fig.7. (2 Points) R S
b) What is the value of the current through R;? Vs 15V
(1 Point) 30KQ
Vo=-6V li=0.6 mA

Question #8: (4 Points)

The voltage waveform v, shown in Fig.(8-a) is applied to the circuit of Fig.(8-b). Sketch v,

versus t, assuming ideal op-amp.

1uF
il
2KQ +10V|
+ V1 Vo
Vy —e
= 10V
Fig. (8-b)

***  Best Wishes

vg(t)/volts
A

1.5

1.0

0.5

0 2

10

12

-0.5

-1.0

-1.5

Vo(t)/volts
A

Fig. (8-a)

1.5

1.0

0.5

0 2
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Prof. Magdy M. Doss
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