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Electric Circuits (1)
, Answer the following Questions:

1- In Fig 1, using Ohm, kirchoff’s laws and A- Y transformation, find the
unknown currents. - '

if When an ammeter is used to measure the cuirent iy in the circuit

shown in Fig. 2 itreads6 A. Using Norton's theorem,

a) Whai is the resistance of the ammeter ?

b) What is the percent crror in the curreat measuremeat ?

o ains

i-Using Loop current method, find the branches currents and then check
power balance in fig. 3.

’
¢

4- a: Find R to give max power transfer in Fig 4a
b- Find the average and effective value of the current in Fig 4b

5- Find the currents in Fig 5. Check active and reactive power balances
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Question #1: (20 Points)

Choose the right answer:

1)

D

2)

A

3)

A

4)

D

5)

A

6)

A

7)

B

8)

A

9)

C

10)

A positive ion is formed when

(A) an atom gains an extra valence electron (B) there are more holes than electrons in the outer orbit
(C) two atoms bond together (D) a valence electron breaks away from the atom

Recombination is when

(A) an electron falls into a hole (B) a positive and a negative ion bond together
(C) a crystal is formed (D) a valence electron becomes a conduction electron

Holes in an n-type semiconductor are

(A) minority carriers that are thermally produced (B) minority carriers that are produced by doping
(C) majority carriers that are thermally produced (D) majority carriersthat are produced by doping

When a diode is forward-biased,

(A) the only current is hole current (B) the only current is produced by majority carriers
(C) the only current is electron current (D) the current is produced by both holes and electrons

The average value of a half-wave rectified voltage with a peak value of 200 V is

(A) 63.7 V (B) 127.2 V
(C) 141V (D)0 V

The ideal dc output voltage of a capacitor-input filter is equal to

(A) the peak value of the rectified voltage  (B) the average value of the rectified voltage
(C) the rms value of the rectified voltage

The internal resistance of a photodiode

(A) increases with light intensity when reverse-biased  (B) decreases with light intensity when reverse-biased
(C) increases with light intensity when forward-biased (D) decreases with light intensity when forward-biased

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
(C) positive with respect to the collector (D)oV

InaJFET, lpss is

(A) the drain current with the source shorted (B) the drain current at cutoff
(C) the maximum possible drain current (D) the midpoint drain current

In an E-MOSFET, there is no drain current until Vgs

(A) reaches Vgs(in (B) is positive
(C) is negative (D) equals 0 V
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Question #2: (20 Points)

a) The total secondary voltage in a center-tapped full-wave rectifier is 125 V rms. Find
the rms output voltage, assuming that the diode drop is 0.7V.

Vi, =176.78 V
Vop = Vip/2 = 0.7 =87.7V
Vo(rms) =62V

b) A certain power-supply filter produces an output with a ripple of 100 mV peak-to-
peak and a dc value of 20 V. Find the ripple factor.

Ripple factor = peak-to-peak ripple/dc voltage
=05%

c) For a certain 12 V zener diode, a 10 mA change in zener current produces a 0.1 V
change in zener voltage. Find the zener impedance.

Rz =AV/Al =10 Q

d) In a Darlington pair configuration, each transistor has f,. = 120. If Rg is 470 Q. Find
the input resistance, neglecting r'.

Rin = (B + 1)° Re = 6.88 MQ

e) Each stage of a four-stage amplifier has a voltage gain of 20. Find the overall gain
expressed in dBs.

A, = (20)°
=104 dBs
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Question #3: (12 Points)

Sketch the output voltage waveform for each circuit shown and include the voltage values.

Assume a practical diode model with barrier potential = 0.7 V.
* Vout ‘T 20.5V
8:1
° ° . %
120V C LS Vout
(rms) ) T ' >
Vae T 57y
+10V
Vin ”% >
-10V \ }
5.7V
+ ||| - Var T 63v
+10V 3V /\ /'\
Vin [r% 1.0k Vous T . —»
10V
Cr
Question #4: (10 Points) 10V
3. The silicon npn transistor used in the common
emitter amplifier in Fig.4 has By = fac = 100. 200KO 8KQ ¢,
a) Find Ico and Vceo. (4 Points) Ce 4
b) Find r.’. (2 Points) — 1
c) Find the voltage gain and input impedance of the + 10KQ3 V,
circuit. (4 Points) Vi () 50KOS
4K T Ce
Figd
lco= 0.3 MA Vceo= 6.45V re’==84.6 Q
A,=-525 Zin=7 KQ
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Question #5: (8 Points) fpmi)
The following parameters are obtained from a
certain JFET datasheet: Ipss = 5 MA and Vgsor = 5
- 8 V. Determine the values of Iy for each value of
Vs ranging from 0 V to -8 V in 1 V steps. Plot 4
the transfer characteristic curve from these data.
3
2
1
-Vgs (V) 0
i 8 6 4 0
Vgs/volts 0 -1 -2 -3 -4 -5 -6 -7 -8
Io/mA 5 3.8 2.8 2 1.25 0.7 0.31 0.08 0

Question #6: (12 Points)

The JFET used in the common source amplifier
of Fig.6 has Vs = -5V and Ipss = 10 mA.
a) Determine the operating point lpg, Vsso and

VDSQ-

b) Calculate the value of the transconductance

gm at the Q-point

c) Determine the amplifier voltage gain and

input impedance.

VGSQ: -191V

Om=2.47 mS

(6 Points)
(2 Points)

(4 Points)

Ipg= 3.82 MA

A,=-2.25

VDSQ =43V

Zi,= 10 MQ
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Question #7: (18 Points)

Determine the output voltage V. for each circuit of Fig. 7 assuming ideal op-amps.

60KQ 60KQ
WA WA
10KQ +10 10KQ _ +10
Vi=0.2V e—M\A R Viur
| Vout = 40KQ —
_ o—/\\N———A+
“Tiov S 10ka ViELsomy v SiKe
40KQ
= = Fig.7 (b)
Fig.7 (a)
Vout = 1.2V Vour = 1.05V
60KQ
A% H
10KQ +10 10KQ +10
- o = 40KQ -  Vou
= 40KQ —
V=3V + % 10KO V=3 + % LOKG
' -10V 10V
Fig.7 (c) Fig.7 (d) =
Vout = 10V Vout = 3.7V
60KQ 60KQ
WA A
Vm05y 10KQ +10 Veety 10KQ +10
a -  Vou vl_zv — AMA— ) | Vout
40KQ =
V=1V —W——1+ % 10KO ’ 40KQ + % L0Ka,
1oV 40KQ -10V
Fig.7 (e) Fig7 ()
Vout = 4 V Vout - _9 V

*hkhkhkhkhkhkhkhhhhkhkikkhkiik ‘é.ééﬂl-.‘ <l ..’. ﬁn .Lhi *k*% *
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Question #1: (20 Points)
Mark True (v) or False (x)

1) The p and n regions are formed by a process called ionization.

2) The output frequency of a full-wave rectifier is twice the input frequency.
3) Inabridge rectifier, two diodes conduct during each half cycle of the input.
4)  Full wave rectifier circuits can be used for DC to AC conversion.

5) Common Collector amplifiers are characterized by high voltage gain and high
input impedance.

6) A Zener diode can be used as a voltage regulator.
7) When a transistor is saturated, the collector current is maximum.

X

8) For operation in the linear or active region, the base-colector junction of a

X transistor is forward biased.

9) Base bias is less stable than voltage-divider bias.
10) A bypass capacitor in a CE amplifier decreases the voltage gain.
11) Ina CE amplifier, the gain can be stabilized by using a swamping resistor.

12) In aclass-A power amplifier, efficiency is the ratio of output signal power to input

X .
signal power.

13) Class AB operation overcomes the problem of crossover distortion.
14) The drain current I, of a JFET becomes zero if Vpy is at the pinch-off voltage.

15) Forward transconductance is the change in drain voltage for a given change in
gate voltage.

16) A D-MOSFET has a physical channel and an E-MOSFET has an induced channel.
17) A common-source (CS) amplifier has a very high input resistance.

X

18) Negative feedback reduces the gain of an op-amp from its open-loop value.
19) The gain of a voltage-follower is very high.
20) A summing amplifier can have more than two inputs.
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Question #2: (20 Points)

Choose the right answer:

1)

A

2)

B

3)

A

4)

C

5)

B

6)

A

7)

D

8)

C

9)

A

10)

The process of adding an impurity to an intrinsic semiconductor is called

(A) doping (B) recombination
(C) atomic modification (D) ionization

When the rms output voltage of a bridge full-wave rectifier is 20 V, the peak
inverse voltage across the diodes is (neglecting the diode drop)

(A) 20 V (B) 28.3V

(C)40V (D) 56.6 V

A silicon Zener diode having Vz =5 V. How much voltage appears across it
when it is forward-biased?

(A) 0.7V (B)4.3V

(C)5V (D) 5.7V

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

(A) 1000 (B) -1000

(C) -250 (D) -125

What are the bias conditions of the base-emitter and base-collector junctions
for a transistor to operate as an amplifier?

(A) Both are forward biased  (B) The base-emitter is forward and the base-collector is reverse
(C) Both are reverse biased (D) The base-collector is forward and the base-emitter is reverse

What characteristic of the common-collector amplifier makes it a useful
circuit?

(A) it has a high input resistance (B) its output is in-phase with the input
(C) it has a high voltage gain (D) it has a high power gain

The Q-point for a class AB amplifier is

(A) at the middle of the load line (B) at cut-off

(C) near saturation (D) near cut-off

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

(A)isOA (B) is 10 mA

(C) is 20 mA (D) cannot be determined

If the gate-to-source voltage in an n-channel E-MOSFET is made more
positive, the drain current will

(A) increase (B) remain unchanged

(C) decrease

Ina JFET, IDSS is

(A) the drain current with the source shorted (B) the drain current at cutoff
(C) the maximum possible drain current (D) the midpoint drain current
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Question #3: (15 Points)

a) A certain power-supply filter produces an output with a ripple of 100 mV peak-to-
peak and a dc value of 20 V. Find the ripple factor.

r= Vr(p_p)/VdC = 0.005

b) If a transistor has a dc beta of 120, Vg = 2 V, and I = 2 mA, what is the dc input
resistance at the base?

ls = Ie /(B + 1) = 0.0165 mA

Rin = Vg /lg = 121 KQ

c¢) Explain swamping.

Re is partially bypassed so that a reasonable gain can be achieved, and the
effect of ro' on the gain is greatly reduced.

d) A differential amplifier has a differential mode gain Ag= 60 and a common mode gain
A= 0.5. Calculate the CMRR in dBs.

CMRR = 20 log(Aq / Ac) = 41.6 dBs

e) A certain scaling adder has two inputs, one having twice the weight of the other. If
the resistor value for the lower-weighted input is 10 kQ, what is the value of the other
input resistor?

R, =R1/2=5KQ




Question #4: (8 Points)

Sketch the output voltage for each Zener limiting circuit

in Fig.4 in the following cases:
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a) Vin =20V P-p, V21:5.3V, and V22:2.3V.
b) Vi, =40V p-p, V2,=5.3V, and Vz,=2.3V.
¢) Vin=30V p-p, V1=5.3V, and V,,=15.3V.
d) Vi, =10V p-p, Vz=5.3V, and V,=15.3V.

Vout ‘r
6V %

v
—

v
—

15V SN

Question #5: (15 Points)

A class-AB complementary-symmetry push-pull power amplifier is connected to a 10 Q

load. The supply voltages are £20 V.
a) Draw the amplifier circuit diagram.
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 6 W.
¢) Find the maximum allowable value of the peak collector current.
d) Find the maximum output power, and maximum DC power.

+

wQ T

Vout 1
6V

-3V

==
v
—

v
—

(3 Points)

(6 Points)
(2 Points)
(4 Points)

lp= 1.095 A

Poc=13.95 W

Efficiency =43 %

ICp(max) =2A

PDC(max) = 25.5 W

I:)out(max) =20W

The Circuit Diagram
+20V

-20V
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Question #6: (12 Points) 10V

The JFET used in the common source amplifier
of Fig.6 has Vs = -5V and Ipss = 10 mA.
a) Determine the operating point lpg, Vsso and

Vbso. (6 Points)
b) Calculate the value of the transconductance
gm at the Q-point. (2 Points)
c) Determine the amplifier voltage gain and
input impedance. (4 Points)
VGSQ: -191V IDQ: 3.82 mA VDSQ =43V
Om=2.47 mS A=-2.25 Zi,= 10 MQ

Question #7: (10 Points)

Design a four bit digital to analog converter using a scaling adder. The maximum analog
output should be 7.5 volts. Draw the circuit diagram of the converter and give the value of
the elements used and the input voltage level.

5V
. b 200 KO 20 KO
b 100 KQ
e VWA Vv
—e 0
.b 50 KQ | .\
b 25 KO
S w— L

*hkkkhkkhkhkkikkhkhkkikhkkkx Best WIShES kkhkkkihkkhkhhkkhkhhkkikkikikkx

Prof. Magdy M. Doss
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Question #1: (20 Points)
Mark True (v) or False (x)

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)

12)

X

13)
14)
15)
16)
17)
18)
19)
20)

Valence electrons exist in the outer shell of an atom.

The output frequency of a half-wave rectifier is twice the input frequency.
Each diode in a full-wave rectifier conducts for the entire input cycle.
Silicon doped with p and n impurities has one pn junction

When reverse-biased, a diode ideally appears as a short.

Line and load regulation are the same.

Full wave rectifier circuits can be used for DC to AC conversion.
The varactor diode normally operates in forward bias.

The LED is normally operated in forward bias.

The base current and collector current are approximately equal.

A transistor in cutoff acts as an open switch.

The dc load line intersects the vertical axis of a transistor characteristic curve at
IC: VCE/RL-

Input resistance at the base of the transistor can affect voltage-divider bias.

A pnp transistor requires bias voltage polarities opposite to an npn transistor.

In an amplifier, a coupling capacitor should appear ideally as a short to the signal.
If Rc in a CE amplifier is increased, the voltage gain is reduced.

Ideally, the Q-point should be centered on the load line in a class A amplifier.
Class AB operation overcomes the problem of crossover distortion.

The JFET always operates with a reverse-biased gate-to-source pn junction.

A D-MOSFET has a physical channel and an E-MOSFET has an induced channel.
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Question #2: (20 Points)
Choose the right answer:
1) Every known element has
(A) the same type of atoms (B) the same number of atoms
C (C) a unique type of atom (D) several different types of atoms
2) Inan intrinsic semiconductor,
(A) there are no free electrons  (B) there are only electrons
D (C) there are only holes (D) there are as many electrons as there are holes
3) Holes in an n-type semiconductor are
(A) minority carriers that are (B) minority carriers that are produced by
A thermally produced doping
(C) majority carriers that are (D) majority carriers that are produced by
thermally produced doping
4) The cathode of a zener diode in a voltage regulator is normally
(A) more positive than the anode (B) more negative than the anode
A (C) at+0.7 V (D) grounded
5) When operated in cutoff and saturation, the transistor acts like a
(A) linear amplifier (B) switch
B (C) variable capacitor (D) variable resistor
6) Insaturation, Vce is
(A) 0.7V (B) equal to Vcc
C (C) minimum (D) maximum

7) A certain common-emitter amplifier has a voltage gain of 100. If the emitter
bypass capacitor is removed,

(A) the circuit will become unstable  (B) the voltage gain will decrease

(C) the voltage gain will increase (D) the Q-point will shift

8) A differential amplifier

(A) is used in op-amps (B) has one input and one output

D (C) has two outputs (D) answers (a) and (c)

9) 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

B (C) current in the bias resistors (D) size of the heat sink

10) If the gate-to-source voltage in an n-channel E-MOSFET is made more
positive, the drain current will

(A) increase (B) remain unchanged

(C) decrease
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Question #3: (10 Points)

a) A 10 V peak-to-peak sinusoidal voltage is applied to a silicon bridge rectifier. Find
the peak value of the output voltage and the peak-inverse-voltage across each diode.

Vp(out) = 5 - 1.4 = 3.6 V

PIV = Vo + 0.7 =43V

b) For a certain 12 V zener diode, a 10 mA change in zener current produces a 0.1 V
change in zener voltage. Find the zener impedance.

Rz =AV/Al =10 Q

c) A common-emitter amplifier is driving a load resistance R = 10 kKQ. If Rc = 2.2 KQ, Icq
= 2.5mA, S, = 75 and Rg is completely bypassed at the operating frequency. Find the
voltage gain.

re' =25/l =10Q
Rc'=2.2//10 = 1.8 KQ
A, =-R¢'/re' =-180

d) Each stage of a four-stage amplifier has a voltage gain of 15. Find the overall voltage
gain in dBs.

A, =94.09 dBs

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

K = 8 mA/V?

Ipb =45 mA
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Question #4: (12 Points)

The diodes used in the circuit of Fig.4, have a
forward voltage of 0.7 V.
(a) What type of circuit is this?

(b) What is the total peak secondary voltage?
(c) Find the peak voltage across each half of the

secondary.
(d) Sketch the voltage waveform across R, .

(e) What is the peak current through each diode?

(F) What is the PIV for each diode?

R
&)

220 rms

& O—

D
iy
‘ " D, k)

Fig.4

Type of circuit: Full-wave rectifier

Total peak secondary| 2g.28v
voltage:

Peak voltage across each | 14 14 v
half of the secondary:

Peak current through | 13.44 mA
each diode:

PIV for each diode: 27.58 V

Question #5: (10 Points)

Vi

IAATATAR

The silicon npn transistor used in the common emitter

amplifier in Fig.5 has By = Bac = 100.

a) Find lcq and Vceo. (4 Points)
b) Find r¢’. (2 Points)
¢) Find the voltage gain and input impedance of the
circuit. (4 Points)
ICQ: 0.295 mA VCEQ: 6.45V

A,=-52.53 Zin= 17 KQ

N\t

10V
200KQ e
+
——
10KOS v
) 50KOS Vo
4K T Ce
Fig.5 N
re'=84.6 Q
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Question #6: (8 Points)
The class AB amplifier in Fig.6 is operating

with a single power supply.

(@) Assuming the input voltage is 10 V peak-
to-peak, determine the power delivered
to the load resistor. (3 Points)

(b) What is the maximum power that could
be delivered to the load resistor? (3 Points)

(c) Assume the power supply voltage is
raised to 24 V. What is the new
maximum power that could be delivered
to the load resistor? (2 Points)

+
Vin

Fig.6

I:)LD(max) =

0.25W For Vcc=15V

PLp =

0.5625 W

I:)LD(max) =

For Vcc=24V 144 W

Question #7: (8 Points)

The following parameters are obtained from a
certain JFET datasheet: Ipss = 5 mA and Vgsor) =
- 8 V. Determine the values of I for each value of
Vs ranging from 0 V to -8 V in 1 V steps. Plot
the transfer characteristic curve from these data.

1
(o¢]

Vgs/volts

Io/mA 1.25 0.31 ] 0.08

Question #8: (12 Points)

The E-MOSFET wused in the common-source
amplifier in Fig.8 has Ipen = 200 mA at Vgs =4 V
and VGS(th) =2V.
a) Determine the operating point Vgso, Ipg and
Vbso- (6 Points)
b)Calculate the value of the transconductance
gm at the Q-point (2 Points)
c) Determine the wvoltage gain and input
Impedance of the amplifier. (4 Points)

—Vgs (V)

In (mA)

5

8 6 4 2 0

Vo

Fig.8

VGSQ: 25V IDQ= 12.5 mA

15V

Ce
1.5MO r ..
Cc

+
33KQ3

v, 300KQ

e | 4 ]

VDSQ =25V

gm=50 mS A= -48.5

Zin= 250 KQ

*%

Best Wishes, Prof. Magdy M. Doss

*k%
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Assiut University EE0614-DIGITAL DESIGN Mechatronics Program

Faculty of Engineering 2" Term Final Examination Time: 3 Hours
Dept. of Mechanical Engineering 2010/2011
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AL il il Gl Ll paadiall Glsall b 4 5iSa (988 O g Al Y

1. a) Simplify the following Boolean Function F, together with the don’t-care conditions d
in the product of sums form using Karnaugh Maps: (4 Marks)
F(w,x,y,z) =11(0,1,3,6,7,12).
d(w,xvy,z)=T11(2, 9, 10, 13)

b) Implement the function using only NOR gates. (2 Marks)
yz
wx\ 00 01 11 10

000 | 0 |(O )
Fwxy.2)= | X)W +y). W+ X +y) 01 o | o)

ST

10 X X

2. Represent the decimal number 925 in (a) BCD, (b) 2421 code and (c) excess-3 code.
(3 Marks)

BCD: 100100100101

2421: 111100101011

Excess-3: 110001011000
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3. Find the Min terms and Max terms
representing the logic function of
the circuit of Fig.3.

(4 Marks)

Min Terms: m(4,5,6,7,8,9, 10, 11, 14)

o0 UOOW W >

Max Terms: M(0, 1, 2, 3, 12, 13, 15)

4. Implement the following Boolean function with a single 8x1 MUX:

F(w,x,y,2)=2(1,3,4,11,12, 13, 14, 15) (5 Marks)
W | X y Z F

T 0

o Pt lole., P

0 [1 ool 1] __, —>e— 2

o fohitel ™ e
o1 ]1]1]0 4  MUX

e be e let, s
e e

i i 8 (1) i F=1 S2. S1 So
RSl T

Clk
5. Sketch the output (Q) of a positive-edge- el

triggered JK Flip-Flop for the input ]
waveforms shown below. Assume that the
initial value of Q is zero and that the input

and output rise and fall times are zero. K
(4 Marks)

Q
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6. Draw the logic diagram of a 4-bit shift register using D-type Flip-Flops. (4 Marks)
Serial input Serial output
D Q D Q D Q D Q
Q Q Q Q
A A A A
Clk ? I I ?

7. Show by the aid of sketches how The Memory Cell
can an RS-latch be used as a 1-bit
memory storage device. (3 Marks)

lSeIect

— Output
Input }S Q
R e

.<} d Read/Write

8. Specify the number of address lines, data lines and the capacity in words (number of
words) of a 8192x16 RAM. (3 Marks)

Address lines = | 13 Lines Data lines = | 16 |ines

Capacity = | 8192 Words
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9. Design a synchronous Base 9 Counter (counts from 0 to 8) using T-type flip-flops and

additional logic circuitry. Consider the unused states as don’t care. (8 Marks)
Present State Next State Flip Flop Inputs
A/B C D/ A B C D|TA TB|TC TD
o 0o,0o|/o0/l0 0 o0 1|0/ 0|01 TA=A+BCD
o/ 0|0 /100 10|00 11
o/o|/1 o/o0o o0 1 1,000 1 B =CD
o/ 0|1 /10|21  0/0]O0 |1 11
o/ 1/0 o/o0o 1 o0 1,000 1 TC=D
o/1/0 /1|01 10|00 11
o 1/1/0|0 1/ /1 /1]0 0/ 0]1 TD=A
o/1|1 /1|10 00|11 11
1,0 0/ 0}JO0O|O0O O|O0O|21 0 0]0O0
A A T B (03 D' D
Q' Q Q' Q Q Q' Q
A B C D
AT AT A AT
ok ! ! ! !

*xKxK é.-.‘é | gilly cnbiatl) ‘.,Jhi *kKxK
us? e sina ]
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1. a) Simplify the following Boolean expressions to a minimum number of literals:
(4 Marks)
Fr=Xx+y + )X +7)
F, =A'C'+ ABC + AC’

I:l - XZI + lel + yIZI + XIZI + ZI
- lel + ZI

F,=ABC +C'=ABC + C'+ ABC'
=AB +C'

b) Using DeMorgan’s theorem find the complement of the following expressions:

(4 Marks)
Fe=x'y'+X'z+y'z
F,=(A'B+CD)E+FE
Fs'=(x+y)x +Z')(y + Z)
=Xy +xz'+yZ
Fs/=(A+B)C +D)+E)E
= AC'E + ADE + B'C'E + B'DE
c¢) Implement the simplified function F; using conventional gates. (2 Marks)

The Logic Diagram

F1
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2. Convert the binary number 100111101101 (a) Decimal, (b) Octal and (c) Hexadecimal.

(3 Marks)
Decimal: 2541
Octal: 4755
Hexadecimal: 9ED
3. Implement the function: F = A'BC + AB'C using only two half adders. (3 Marks)
A'R+AR'
A inA Sum inA Sum
~ HA - HA (A'B+AB")C
B inB Carry inB Carry
C
4. Implement the following Boolean function with a single 8x1 MUX:
F(w,xvy,2)=I1(0,2,5,8,12,13, 14, 15) (6 Marks)
W | X y z F
clojofofo]| 0
0 0 0 1 1 -
oo 1[0 lo| z 1
olof[1]1]1 e 2
0 1 0 0 1 F=y
0 1 0 1 0 B 1— 3 8x1
0 1 10 1 _ I
o1 111 F1 4  MUX
1 0 0 0 0 _ 1—5
10 o011 * X
1 0 1 0 1 _ -
1]o1]1]1] 0 —r r
1l1]o0lo]o0] -, 1 s s s
1] 1]1]0]0]
111110 - wooxoy
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5. A synchronous sequential circuit has three T flip-flops A, B, 0/0
and C; one input x and one output y. The state diagram is m
shown besides. The circuit is to be designed by treating the
unused states as don't-care conditions. 1 0/0
a) Write the state table of that circuit, showing the 1/0
combinational circuit outputs (flip-flop inputs and circuit @ 0/0 @
output y). (4 Marks) &’iﬂ U
b) Find expressions for the combinational circuit outputs. (2 Marks)
c) Draw the logic diagram. (2 Marks) 11 @ 0/0
1/1
Present State In Next State Flip-flop Inputs | Out @
A B C| x| A B C|TA TB TC |y
o 0 o0 |0]O0 1 110 1 110
o 0O o0 |11 0 0|1 0 0|1 Ta=A+BX
0 O 1 (0,0 O 110 0 O07]O
0o 0 1 /1/1 0 0|1 0 1|1 |Te=A+BCx+B(C&X)
o 1 0,00 1 0] 0 0 0O
o 1 Oo0,1,0 0 0O 1 0 | 1 |Tc=AX+Cx+A'B'CX’
0o 1 1 (0,0 O 110 1 0] 0
o 1 1|1/0 1 0,0 0 1| 1| |Yy=AX
1 0 00| O 1 0 |1 1 0|0
1 o of1/0 1 1|1 1 1]0
y
A A B' B C C
Q Q Q Q Q Q
A B C
T T T
ik e e e




. Show by the aid of sketches how
can an RS-latch be used as a 1-bit

memory storage device.
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(2 Marks)

The Memory Cell

Input

‘Select
= e
‘}R o

ILDOutput

.<} s Read/Write

. Design a BCD to Excess-3 code converter using PLA. Write the truth table of the
converter, simplify the functions to produce the minimum possible number of product

terms, and then list the PLA programming table. (8 Marks)
Truth Table PLA Programming Table
Inputs Outputs Inputs Outputs
Product
A B C D|W X Y Z Term Mm © @ m
olo o o o|lo o 1 1 A B C Dy W X ¥ Z
1 /0 0o 0 1/0 1 0 O 1BD -1 1] 1 1
2 1o o 1 0|0 1 0 1 2BC -1 1 1 1
3 /o o 1 1/0 1 1 o0 3 AB' 1 0 1
4o 1 o o|l0 1 1 1 4BCD | - 0O 0 O 1
5 /0o 1 0o 1|1 0 0 O 5C'D' - 0 0 1 1
6 J]0O 1 1 0|1 0 0 1 6 CD - 1 1 1
710 1 1 1|1 0 1 O 7CD' - 1 0 1
8 |1 o o 0|1 o0 1 1
9 {1 o0 0o 1|1 1 0 O
10]1 0 1 0|X X X X
11 /1 0 1 1 |X X X X
2 ]1 1 0 0|X X X X
13 ]1 1 0 1|X X X X
4 1 1 1 0|X X X X
5 |1 1 1 1 |X X X X
e 00 01 11 10 AN |00| 01 11 10 e 00 o1 11H0 s 00 01 11 10
00 h 00% a 00 1 1 Ooﬁ nT
01 11| 1 01 0|lof o 01/ 1 1 o1| 1 1
11] X X X 11| X KX X 1 X[ X | X 1] X| X X
wli 1 [ x [ Xjg 0] [x|x o] I x| woll) | x[x
w | | X' Y z

FEFE ugd Bla gana 2 F ¢l gilly Cliall) qulal Hxkx
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1. For the Boolean function F(A, B, C, D) given in the truth table, find the following:
a) List the minterms of the function. (1 Mark)

b) List the maxterms of the function. (1 Mark)

c) Simplify the function in product of sumsform. (4 Marks)

d) Implement the simplified function using only NOR gates.

(2 Marks)

The minterms: 4,5, 6,7, 8, 9, 10, 11, 14

The maxterms: 0, 1, 2, 3, 12, 13, 15

F(A, B, C, D) = (A+B)(A'+B'+C)(A'+B'+D")

CD
k 00 01 11 10

00(|0O | ol 0| O

01

120 [[0]] O

10

RlRrRPIRPRRPR|RP|IPR|P|OO|O|O|O|O |0 |O|>

R PPk |O00C0O|F |k |F |k |O|0O|0 |0 |
R |k |OO[F |k |OO|F |k |IOIOC|F |+ OO0
RO |O|F IO |O|F |O| |O| |0 |Oo|O
Ok OO [FI|FI|IFP|IFPI|FPI|F |+ |O|O|O|O T

Thelogic diagram

w >

S
=>
.

ﬁ?

owr>r OWw >
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2. The state of a 12-bit register is 010110010111. What isits content if it represents:
(@) Three decimal digitsin BCD,
(b) Three decimal digitsin the excess-3 code,
(c) Three decimal digitsin the 24-2-1 code?

(3 Marks)
BCD: 597

Excess-3: 264

84-2-1: 371

3. @) Draw the circuit diagram of a four bit binary adder-subtractor using four full-adders

and four X-OR gates. (3 Marks)

b) If the circuit is used to make the subtraction operation: 0101-1011 (5-11); show on
the graph the binary values in the nine inputs and the five outputs of the circuit.

(3 Marks)
[o]
| L L (1]
TI
El— Co FA | Ci e C, FA Ci e C, FA Ciieq Co FA Ci&
s s s s
‘ ! v v
[0] [o]

4. Implement the following Boolean function with asingle 4x1 MUX:
F(xy,2=%2(03867) (5 Marks)

The Logic Diagram

X y z F
0O/ 0|01 z7—| 0

F=z
o|lo| 10 z—| 1 4x1

F

0 1 0 0 0— 2 MUX —

F=2z 1 3
0 1 1 1 ]

S1 SO

1 0 0 0

F=0 | |
1 0 1 0 X y
1 1 0 1

F=1
1 1 1 1
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5. Design a synchronous sequencer with the following repeated binary sequence:
0,3, 2,4,6,5using XK flip-flops and logic circuitry. Consider the unused states as don’t

care. (8 Marks)
Prsizf:t Next State Flip-Flop Inputs JA =BC'

A|/B|C|A|B|C|JA|KA | JB KB|JC|KC KA=C
0O0/,0/0JO0O|2]|1]0] x 1| X 1] X JB=C

O/ 0|1 |x|x|Xx| x| X | X | x| X ]| X KB =C'
0/1/0/1(0/l0|1|x |x|1]|0]x JC = (AAB)'
Oj|1|12j011,0) 0] x X 0 | x 1 KC=1
1100110} x| O] 1| x]|0] X
1/0/2/0{0|O0O}Xx |1 |]0| x| x |1

1/1/]0)1(0|1) x 0 | x 1 1| x

1111 )x|x|Xx]| X X X X X X

Thelogic diagram

A A B! B c c
Q Q Q Q Q Q
A B C
J /T\ K J /I\ K J /T\ K
) - COUNT

Logic 1
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6. Specify the number of address lines, data lines and the capacity in kilo-words and in
bytes of a32768x16 RAM.

Address lines =

Data lines =

Capacity in K-words =

Capacity in bytes =

15 Lines

16 Lines

32 KW

65536 Bytes

(4 Marks)

7. Draw the logic diagram of a 4-bit universal shift register using D flip-flops and

multiplexers. (6 Marks)
Parallel outputs
Aj Az Aj A
Clear — ) ? ; 3
ear o C D rc: C D ’—Q C D 5\ D
CLK
St —= 4x1 - 4x1 4%1 4%1
So MUX | MUX MUX MUX
3210 3210 3210 3210
_ Serial Serial
1;]1_[;;“.1"(;2 — input for
shift-righ il
I [ I I shift-left

JOSORORA

Parallel inputs

SR S-S TP IOE N1 TR S QOO
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Question # 1: (7 Points)
1. @) Simplify the following Boolean expressions to a minimum number of literals:
(3 Points)

F,= AC + ABC + AC'
Fo=(X+y + Z)(X + 2)
F:=(@a+b)+(@+DbY)

F,=ABC+C'=ABC+ C'+ ABC'
=AB +C

F2 - XZI + lel + yIZI + XIZI + Zl
- lel + Zl

F;= a'b'+ab

b) Draw logic diagrams of the circuits that implement the original and simplified function F;.

(2 Points)
A
1 -

¢) Write the min-terms and max-terms of the function F,. (2 Points)

Min-terms: 0, 1,2,4, 6

Max-terms: 3,5, 7
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Question # 2: (3 Points)

What is the largest binary number that can be expressed with 8 bits? What are the
equivalent decimal and hexadecimal numbers?

Binary: 11111111

Decimal: 255

Hexadecimal: FF

Question # 3: (3 Points)
Design a 3-bit combinational circuit incremental (a circuit that adds one to a 3-bit binary
number); using only half adders.

l l
v
A A

> t—
I
>
)
£

T
E<—m >

é—|<7
Co

I7C0

Question #4: (6 Paints)
4. Implement the following Boolean function with asingle 8x1 MUX:

F W, XY, 2) =201 258,12, 14, 15).

W | X y z F
0|0 0|01 _ 1—o0
ololo 11 1
oo 1l0o 1| _ rD‘ 1
00| 1|10 = z | 5
0l 10|00 ~
0 1 0 1 1 F=z 0 —3 8x1
01 1]0]0

_ 4 MUX
ol 1110 F9 v L F
1/0]0] 0] 1 L 0 —t5
10010 ¢
1o 100 4 6
10110 = 115
11]0] 0] 1 _ s, s1 S
11101 0] ¢ | |1 |
111701
11111 - w XYy
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Question # 5: (6 Points)

a) Simplify the following Boolean Function F, together with the don’t-care conditionsd in
the product of sums form using Karnaugh Maps:

F(w,x,y,2) = 2(0, 2,5, 7, 13, 15).
d(w, XY, 2 =2(4,8, 10, 14)

b) Implement the function using only NAND gates.

F(W,X\y,2) = | xz + X'z’

(4 Points)

(2 Points)
Y 10

w\_ 00 01 11

00_ J |
01| X (F 41)

ulol ) x
ot | |

TheLogic Diagram

Question # 6: (5 Points)

Derive the state table and the state diagram of the sequential circuit shown in Fig.5.

A A B' B
Present F.F. Next
State Inputs State
Q' Q Q' Q A B TA TB A B
A B 0 0 0 1 0 1
4 T 4 T
Clk T | T 0 1 1 1 1 0
- 1 0 1 0 0 0
1 1 1 1 0 0

Fig.5

State Diagram




Question # 7: (10 Points)

Page 4 of 4

Design a synchronous decimal counter using JK flip-flops and logic circuitry. Consider the
unused states as don’t care.

Present State Next State Flip-Flop Inputs
Q3/02|0Q1|/Q0|Q3|0Q2|0Q1|Q0| J3 | K3 | J2 | K2 | J1 | KL | JO | KO
o|lo|o|jo|OoO|O]O]|1 0 X 0 X 0 X 1 X Jo=1
o(ojo|1yp0j0|1]0 0 X 0 X 1 X X 1
olo|1|0]|J0]|]O0|1]1 0 X 0 X X 0 1 X KO=1
o(oj1,1)p0|1|0]0 0 X 1 X X 1 X 1
o|1|0|0|O0O|1]0]1 0 X X 0 0 X 1 X J1l= QS'QO
o(1,0,12)0]1 1|0 0 X X 0 1 X X 1
o|1|1]0|0|1]1]1 0 X X 0 X 0 1 X K1 = QO
oj1j1{1)1]0}0/|O 1 X X 1 X 1 X 1
1/0/0|0]1]|]0|0]1 X 0 0 X 0 X 1 X J2 = QlQO
1/0,0]1}J0|0]0]|O X 1 0 X 0 X X 1
1]0212|0|x | x| x| x X X X X X X X X K2 = Q]_QO
11011 x| x| X |X X X X X X X X X
11|00 x| x| x]|Xx X X X X X X X X J3=0201Q0
11101} x| x| X |X X X X X X X X X
11110 x| x|x/]x X X X X X X X X K3 = QO
1111} x | x| X |X X X X X X X X X
3 Q3 Tz' Q2 QI Q1 Qo Q0
Q Q Q Q Q Q Q Q
FF3 FF2 FF1 FFO
J /T\ K J /T\ K J /I\ K J /I\ K
i ) CLK
/\ /\ Logic 1

AR ga Aila gdaa 3] b gl clplall) qulal x k%
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Question # 1: (4 Points)

Consider the design of a circuit to subtract two binary bits, yielding a one- bit difference
and a one-bit borrow. Four cases can arise:

0 from O result is 0 borrow 0, 0 from 1 result is 1 borrow 0, 1 from 0 result is 1 borrow 1,
and 1 from 1 result is 0 borrow O.

Using simple logic gates (AND, OR, Inverter) design a circuit that behaves in this way.

Dec InpUt OUtDUt The Subtractor Logic Diagram
1A B Diff. | Borr.

0 0 0 0 0

1 0 1 1 1 A

2 1 0 1 0 [ )Aj ; Diff.

3 1 1 0 0 B

- >eo—] \ Borr.

Diff. =A.B'+ A'.B /
Borr.=A'B

Question # 2: (3 Points)

The state of a 12-bit register is 100101010100. What is its content if it represents:
(a) Three decimal digits in BCD, (b) Three decimal digits in the excess-3 code,
(c) Three decimal digits in the 84-2-1 code?

BCD: 954

excess-3: 621

84-2-1: 734

Question # 3: (4 Points)

Using DeMorgan’s theorem find the complement of the following expressions:
Fi=Xy +Xz+y'z
F,=(A'B+CD)E +FE'

Fi'= (x+y)x +Z)(y + Z)
=Xy +xz' +yz

F,' = (A +B")(C +D)+E).E
= AC'E + ADE + B'C'E + B'DE
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Question # 4: (4 Points)

A combinational circuit is defined by
the following two Boolean functions:
Fi(X,y,2) =Xy 2 + xy’
Fa(X,y,2) =y'Z (X2 + Xy')
Find the min-terms of the functions, —1lp 3x8
and implement them with a single
decoder and external gates.

N

11y decoder

P!

Y

Fi(x,y,2) =Zm(2, 4, 5)
F.(x,y,2) =Zm(1, 5)

~N~ o o0 WO N - O

Question # 5: (4 Points)
Derive the state table and the state diagram of the sequential circuit shown in Fig.5.

A A B' B
Present Next
State F.F. Inputs State
Q Q Q Q A|B|JA|KA|JB|KB|A|B @
A B 0olol1]o0]o]ol1]0 \
J K J K o({1(1l0|21]0|1]1
4 A
Clk ) T 1lolo[1[1]0]0]1 e
17111111010 V\./
Fig.5

Question # 6: (3 Points)
Specify the number of address lines, data lines and the capacity in kilo-bytes of a
65536x32 RAM.

Address lines = 16 Lines

Data lines = 32 Lines

Capacity in Kbytes = 256 KB
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Question # 7: (4 Points)

Show the main difference between e
latches and flip-flops by drawing the Clk
timing diagram of the output Q when B
applying the clk and input D shown in D
Fig. 7 to:
1) A positive level-triggered latch,
i) A negative edge-triggered flip-flop. Latch
output
Flip-flop
Output

Fig. 7

Question # 8: (6 Points)
Design a synchronous mod-6 counter (counts 0-5) using T flip-flops and logic circuitry.
Consider the unused states as don’t care.

Present State Next State Flip-Flop Inputs

Q2 | Q1 | Q0| Q2 | QL | Q | T2 | T1 | TO

olo|lojo]o|1]o0]o0]|1 TO=1

0 0 1 0 1 0 0 1 1

o|1|0}o0|1|1})0]0]1 T1 =0, Qo

0 1 1 1 0 0 1 1 1

1 0 0 1 0 1 0 0 1 T2 =0, Qo+ Q1 Qo

1 0 1 0 0 0 1 0 1

1 1 0 X X X X X X

1 1 1 X X X X X X

The logic diagram Q' Q2 Qy Q1 Qo Qo
Q Q Q Q Q Q

Q2 O On
Clk /I\ T /T\ T /T\ r Logic 1
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Question # 9: (8 Points)
List the PLA programming table that implements the following Boolean functions using
the minimum number of product terms:

F1(A,B,C,D)=2Xm(1,3,5,7, 10, 11)

F2(A,B,C,D)=Xm(1, 2,5, 6,8,9, 10, 11)

F3(A, B, C,D) =X m(0, 4, 10, 11, 12, 13, 14, 15)

Cb

AB 00 01 11 10 PLA Programming Table
Inputs Outputs
00 1 1 Product
Term Mm @M (©
A B C D F1 F2 F3
01 1 1
g_ ﬂl‘ 1. A'C'D 0 0 1 1 1
1 2: A'CD 0 1 1 1 1
3. AB'C 1 0 1 1 1
4: A'CD' 0 1 0 1 1
10 1 1
5. AB'C 1 0 0 1 1
CcD
AB 00 01 11 10
00 1

01

11 F1=A'CD+ A'CD + AB'C

1
1
10 |1 ﬂ 1 1 I F2=A'CD + AB'C + A'CD' + AB'C’

CD

A 00 ol 11 10 F3'= ACD + ACD + A'CD' + AB'C'
00 0 0 0
01 nO_ gi 0
11 nl—
10 |o OF

**** Best Wishes ****
Prof. Magdy M. Doss
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Question # 1: (2 Points)
Find the 9’s and the 10’s complement of the decimal number: 3427097

The 9°s complement: 6572902

The 10’s complement: 6572903

Question # 2: (4 Points)
(@) Prove that: x +x’y=x+y (Hint: Use DeMorgan’s theorem)
(b) Reduce the following Boolean expressions to three literals

F=(KxYy +z)’+z+xy+wz

F=x+xy
@ | FF=x(x+y)=xy’
F=x+y

(b) | F=x+y+z

Question # 3: (4 Points)
Simplify the Boolean function: (@ | Feyz+wy
F=wyz’+y’z + wx’z + WXyz

Using Karnaugh maps to:

(a) sum-of-products 0 | F= (v 4 Aw + v
(b) product-of-sums (b) v+ (wty’)

w00 01 11 10 w00 01 11 10
00| |[1 oo|[O]] |0 ] 0]
01 1 01/|0 0o
11 1] 1) 11 (|0
w0 Jlajla ]y 10| (0]
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Design a BCD-to-seven-segment decoder using a single 4x16 decoder and seven OR
gates. Write the truth table and draw the logic diagram.

Input Outputs
Decimal [w x y z|a b c d e f g
o (00001111110
1 /00010110000
2 |0010f1 1011001
3 (00111111001
4 101000110011
5 101011011011
6 (01101011111
7 /01111110000
8 |1 0001111111
9 (10011111011

Question # 5: (4 Points)

Construct a 4-to-16-line decoder with five 2-to-4-line decoders with enable.

zZ— 1,
Y— 1
X1
w—{ 15

3x8

decoder

v

o)

o

© 00 N oo 0o B~ W N P O

D

e e =
N B O
[ [

\h

=
A W
[

[y
2]
I

Q

viviviviviviv

SO

0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
| [ | ] L 1] | [ [ ] L 1]
0 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
2x4 2x4 2x4 2x4
— £ decoder — £ decoder — E decoder E decoder

ly I ly I ly I ly I
! ! ! |
| |
0o 1 2 3
2x4
— E decoder
ly I
]
A B
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Question # 6: (6 Points)

Design a sequential circuit with two T flip-flops A and B, and one input x. When x = 0, the
circuit counts up (00, 01, 10, 11) and repeats. When x = 1, the circuit counts down (11, 10,
01, 00) and repeats.

Present State | Input | Next State | Flip-Flop Inputs Al A B’ B
A B X A B TA B |
0 0 0 0 1 0 1 , _l
0 0 1 |11 1 1 Q Q Q Q

A B
0 1 0 1 0 1 1 o A T A T
0 1 1 0 0 0 1 I ? |
1 0 0 1 1 0 1 1
1 0 1 0 1 1 1
X

1 1 0 0 0 1 1
1 1 1 1 0 0 1

TA = B’x + BX’

TB=1

Question # 7: (2 Points)

The content of a four-bit register is initially 1011. The register is shifted six times to the
right with the serial input being 111010. What is the content of the register after each
shift?

The register contents are:

1011, 0101, 1010, 0101, 1010, 1101, 1110

Question # 8: (2 Points)
(@) How many 32K x 8 RAM chips are needed to provide a memory capacity of 256K
bytes?
(b) How many lines of the address must be used to access 256K bytes?

(a) Number of chips = 8 chips

(b) | Number of address lines = 18 lines
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Question # 9: (10 Points)

a) Derive the PLA programming table for the combinational circuit that squares a

three-bit binary number using the minimum number of product terms. (6 Points)
b) Draw a schematic diagram for the PLA, and mark the fuse map. (4 Points)
Truth Table PLA Programming Table
Dec. | Inputs Outputs Inputs Outputs
X y z|A B C D E F Product Term m ™ © @M
0 |0 00/00O0O0O0TO X y oz A B C D
1 (00 1|00 0001 1: xy 11 - 1 - 1 -
2 /0 1 0/000100 2: xy’z’ 1 0 0 -1 1 -
3101 1{0 0 1 0 0 1 3:xz 1 - 1 -1 - -
4 1100010000 4: yz’ -1 0 - - 11
5|10 1/0 1 10 0 1 5. X'y’ o 0 - - - 1 -
6 |1 10/1 00100
7 11 112 1 0 0 0 1
E=0,F=z
yz yz
X
00 01 11 10 00 01 11 10
0
0

A
00 01 11 10
0|0 E 0 1 0

B
yz
00 01 11 10
0 1
1 1
D
A B C D
0
7 7 7 7
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Materials Specificalions

Answer the 40 statements and figures by correct (c) or false (f) at the lef: column? The wrong
answer will be marked by -2.5.

E Optimum safe load- bearing c‘apaC|t|e< of structure: _deb;ui_:s;n_t_he st"e_n-gth to- T
‘ density ratio. e i

E 2 | Manufacturing and assembly operatlon'. are required to creatz the engmennnp |
| materials - o

'3[ Bad designs of components and systems successes if good m.atpnafs are selected.

‘: 4 Peria 1 arcn E;;;‘“;ﬂ

N s
N~

Sinucture yrpoe ¥ an

scope of materials science and engineering.

5 | Ceramics are composed of metallic and semimetal elements drawn from opposite
ends of the Periodiz Table.

—— ——

6 | Long-chain, very low molecular weight hvdrocarbens are the basic brntclmg blocks of
polymers.

7 | Chargei is dis' drs*mbute d 50 th at the atom is -le ctrically neutral

8 ’ Augotprocns ! l"tv: sccess

'
i Fermu Y
| ovel — e . 1
| Myg—— o 2 T8y

[T T — @i 34Eev

L .,r £03 8%

,"
LI H

L;-—--——'O- bofnes - 255 8 0V
: Ly~ 4 g 461 8
1 R o . £5]
; af™
! y i
; xl:— et 00664 0V |

9 | For element: 0 bcnd covtilemly they "nu<t have :It least a ha'f- f lled outer electron ]




shell. - - —

10

All materials expand to one extent or another when neated.

11

lonic materials like NaCl, Ag, and Cu.

12

The density of states N(E) specifies the total number of states that lie batween
energy E and energy E + dE.

13

In field emission, electrons leave the metal without increasing their energy.

14

Insulators have no electrons so heat is transferred via photons.

15

Type | superconductors have two critical values for Hc.

16

Dielectrics often possess microscopic permanent dipole moments.

=
~

In high-speed pulse circuits and transmission lines, low capacitance is essential.

18

Ferromagnetic materials have permanent electric dipoles.

19

Large dielectric constants are noteworthy because they enable capacitors and
microwave components to be miniaturized.

20

Liquid crystals consist of rod like organic polymers.

21

The de Broglie relationship provides a way to rationalize the stability of electron
orbits in atoms. -

22

The far they are to the nucleus, the lower the energxes of the electrons.

23

The Fault principle states that no two electrons in an atom can have the same four
quantum numbers.

24

Semiconductor materials are generally soft and brittle.

25

The Si lattice is flattened into a plane schematically preserving the character of the
tetrahedral covalent bonding.

26

Semiconductors become useful in devices only when selected impurities or dopants
are introduced.

27

Whenever electronic materials contact each other, the Fermi energies will not be
equal.

| 28

When a forward bias voltage V ic applied across the p=n. junction, - respective.

29

majority carriers are pulled away from the junction.

Band diagram of an unbiased p-n-p transistor. -

In designing a thermocouple we must consider the Seebeck potential output.

When current | flows through a junction of dissimilar conductors, heat can be either
absorbed or liberated, depending on the current magnitude.

In diamagnetic materials, the magnetism is induced where none existed before.

Atomic magnetic moments are directly proportional to the angular momentum of
electrons.




There are no permanent moments in diamagnetic material initially and when an H
Bi . : j

Seid is applied, magnetic moments are induced ih atoms. -

Number of Electronit structure ' Magnetic moment
electrons o 3d'shell - (Bohr magnetons)

Asom

e ® 00 00 00 50 60 o .

There are optically opaque as well as transparent ferromagnets. S

The fraction coefficient of polypropylene microfiber with glass is less than fraction
coefficient of rubber with glass. - |

—_—— e ]

Epoxy resin belongs to a rigid thermoplastic resins group.

Pyrex has an excellent thermal conductivity which allows high temperature gradients.]L____%_

—— ]

Isolated oxidation induced stacking fault may cause excessive leakage current. _—

Regards Mohamed Nayel

S
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Assiut University Arch. Engineering Program
Faculty of Engineering Properties of materials & its testing
Civil Engineering Department 2" Year Arch. Engineering - Bylaw 2004
L‘_s_;-&ii _H 2" gornester — Final Term Exam (2015) Time: 2.00 hrs. (9.00 pm - 11.00 pm)
Smporian ¢ Assume any data not given Marks: max. 70
e e Nop. of pages:1- No. of questions: 3
uestion No. (1):
Discuss briefly and in neat sketches as possible:
~ (a) Classification of engineering materials? (b) Type of aggregate w.r.t. grading?

* (¢) Mention two types of Cements and their scope (Ji>=) of uses?.

{d) L:xplain briefly the different main tests (el &l LY should be carried out on the
fine ageregate (Sand) to study its applicability to the Standard Specification, and then

- Explain one of these tests?

uestion No. (2):
A sieve analysis test was carried out on two samples of sand and gravel, the percentage
(%) of passing at the different sieves was as follows:

S_iévc size (mm) 40 | 20 10 N 2.5 1.25 | 0.63 | 0.31 | 0.16
(%) of passing = . . 98 90 70 45 10 :
(Sand)
(%) of passing
(Gl_avel) 99 55 25 1 e e - —— —

It is required to determine:-
I- The fineness modulus and the average size for both samples.
2- The maximum nominal size of gravel. 3- The type of sand w.r.t. the fineness .

4- The ideal mix. ratio between sand and gravel if the specific surface area for both
~ sand and gravel were 58.0 and 3.0 cm*/gm respectively.

5- The fineness modulus for the obtained combined aggregate.
nestion No. (3):

(a) What is meant by workability of fresh concrete? and how to determine it
experimentally?

(b) What is meant by segregation of fresh concrete, and how to avoid —isi this
phenomena (5_»Ualh),

(¢) Discuss in sketches: the effect of Water-Cement ratio (w/C) on the properties of both
fresh concrete and hardened concrete?

(d) A compacting factor test was carried out for concrete mix of proportions [1 : 2 : 3.5 :

—0.55] by weight. If the weight of concrete filling the standard cylinder (15.24 x 30.48
cm) under free falling (partial compacted, W,) equals 12.525 kg, it is required to
calculate the expected degree of workability of this concrete mix.

Given data: y, =y, =2.65, y.=3.15

E’eoJZucf
( Dy o W Fwyé}/ )




Assiut University First Year
Faculty of Engineering Theory of Electric Fields
E.E. Department Time allowed: 3 hours

Final Exam

Answer the following questions:

1) a- An electric dipole whose positive and negative charges have coordinates (0, 0, d\2)
and (0, 0, -d/2), respectively. Derive expressions for the potential and field of the
dipole at point p(r, 6, 1/2). (¢ points)

b- Find the force on a 10”°C point-charge at (0, 0, -1) due to a point-charge 2x10™ C
located at (1, 1, 1) and a 3 x 10*C point-charge located at (2, -1,3). (8 points)
¢- An electric field is given by E = gxzyzﬁx + Eix‘*yc'iy(V/m)
0
How much charge lies within a cube 1m on a side lying in the first octant 0 <x <1, 0
~ <y<1,0<z<l1. ' (8 po.nts)

2) a- Comment briefly on (i) first Maxwell's equation, (ii) electric displacement, (iii)

streamlines, and (iv) flux lines. (8 points)

b- A changed circular disk with uniform charge density p; is located in the plane z = 0.
The disk is centered at origin with radius a. Calculate the potential at a point on the z
- axis at z = 2. (8 points)

¢- A circular ring of radius a caries a uniform charge p C/m and is placed n the plane
z = 0 with axis the same as the z — axis.
(i) Derive an expression for the electric field at (0, 0, h) (4 points)
(ii) What values of h give the max value of E? (4 points)

3) a- Starting from first principles, derive the divergence theorem applied to a vector field.
b- A charge distribution with spherical symmetry has density p,= po /R for 0 <r <R
and py = zero. (8 points)
Apply Gauss's law to determine E everywhere. (8 points)
¢- A point charge 5 nC is located at (-3, 4, 0) while line y = 1, z = 1 carries uniform
charge 2 nC/m. If V =0V at the origin (0, 0, 0), find V at A (5, 0, 1). (8 points)

GOOD LUCK
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