| (ii) Calculate the cavity length and the reﬂecnwty at each mirror of a GaAS laser thh A=
0.95um , refractive index = 3.5, Assume a mode spacing of 4 A

(i) Derive an expression for a photocurrent as a function of drift velocity and the length ofa
Photoconductor.
(ii) A visible light spectrum extends in the range 370 nm - 770 nm . Determine the range of
- energy gap of the semiconductors material su1table for such a visible s trum.
(h=6.63x10*Y/s,c=3x10%m/s,e=1.6x10"°C ).
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Remarks: (answer the following questions... assume any missing data... answers should be supported by

sketches...etc)

Question number (1) {_15 Marks)

(a) Choose the right answer:
1. A FET is a linear device because of the linear relation of Ip and Vgs. ( ) True ( ) Fab‘e_

2. Pinch-off voltage is the value of the gate to source voltage of a FET at which the drain
current becomes constant when the drain to source voltage is zero. ( ) True ( ) False
3. Transconductance is the ratio of change in drain current for a change in gate to source
voltage ina FET. () True ( ) False
4. The constant current source region o a FET lies between cutoff and saturation .
( ) True ( ) False
5. There is a 180° phase shift between gate and source in a source follower.
( ) True ( ) False
6. For both good voltage gain and high input resistance , you must use a common drain

amplifier ( ) True ( ) False

| (b)Determine the voltage gain and I/O impedances of the circuit shown in Fig.1. Assume V, =

| Question number (2) ( 15 Marks)
(a) Design the degenerated CE amplifier shown in Fig.2 for a voltage gain of 5 and an output
impedance of 500 Q. Assume the voltage drop across Rg=300mV, V=26 mV, and the current

flowing through R, is 10 times the base current.

(b) If A = 0 ,what value of W/L places M1 at the edge of saturation in Fig.3 .
(Vm =04V, p,Coy = 100pA/V?)

Question number (3) ( 20 Marks)

| (a) The circuit of Fig.4 is designed with W/L=20/0.18 , A = 0, and Ip = 0.25 mA.
(Viu =04V, p,Cox =200pA/V?)

(i) Calculate the required gate bias voltage.
(ii) With such a gate voltage ,how much can W/L be increased while M1 remains in saturation?

| (b) (1) Explain how to turn an SCR on and off.
‘ (ii) Calculate the photocurrent generated in a photodiode if the junction area is 10 2 cm?, and the

incident photon flux is 5 x 10" em™-s™ . Assume quantum efficiency is 1.

Question number (4) (20 _Marks)
(a) (1) Explain the difference between PUT and a UJT. Discuss one application for each one.

(ii) For the circuit shown in Fig.5 , Determine Rg; and Vg for a PUT, if Vp =103V,
n=0.8, Vp, =0.7 V and Rp; = 5kQQ

(b) (i) At what anode voltage V will the PUT in Fig. 6 begin to conduct.
(ii) Draw the current waveform for the circuit when there is a 10V peak sinusoidal voltage at

the anode. Neglect the forward voltage of the PUT

Question number (5) ( 20 Marks)
(a) (i) Explain the basic operation and structure of a semiconductor laser.
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#include<iostream.h>
int main()
{ inti=10;
int *i_ptr =&i ;
cout<< "\n the value of i+ 10 ="<< i+ 10 ;
cout<< "\n the address of i = "<<&i + 10 :
cout<< "n the value of i_ptr = "<<i ptr+10;
return (;

}
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B. Store a file of 20000 records on a disk with the following characteristics:
# of bytes per sector = 512
# of sectors per track = 40
# of tracks per cylinder = 12
# of cylinders = 1331
1. How many cylinders does the file require if each data record requires 256 bytes?
2. What is the total capacity of the disk?

C. The figure shown is the memory organization for N P
a list of scores for N students. Each student has LIST StudentID
3 scores for 3 tests. Scores are stored starting LIST +4 Test 1

from memory location LIST. LIST+8 Test2
LIST +12 Testa

i. Write an assembly program to calculate the LIST + 16 Student ID
sum of the 3 test scores for each student and Lo L Student2
store them in memory locations from Sum1 to Te

. Test3
SumN. Use indexed addressing. L

» Student1

Rewrite the program to use a subroutine .
TestAdd that calculates the sum of the 3 test
scores for each student.

(20 points)
(A) For a dynamic memory chip:
1. Explain briefly the function of the RAS, CAS, CS, R/W signals.
2. Explain briefly the function of the row address latch, the row decoder, and MFC signal.
3. How refreshing is implemented in SDRAM? Discuss the overhead caused by refreshing on
memory performance.

(B) Draw the timing diagram for burst read of length 4 in an SDRAM. On the diagram show the system
clock, R/W signal, RAS signal, CAS signal, address bus, and data bus.

(C) Draw a diagram showing memory hierarchy of a computer system showing all types of system
memories and how they differ in their characteristics.

(D) Explam what is meant by:
Locality of reference of cache memory
Cache memory management
VM Address Translation
A memory controller
Time cost of a disk access

GOOD LUCK
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Q1. (30 points)

(A) For each of the following statements, state whether it is True or False. Explain if False:

1. The assembly instruction "INC R1" is an example of absolute addressing.

When the stack is empty, the Stack Pointer (SP) contains the highest memory address it may have.
The Register Transfer Notation R1 « [MEM(X + [R0])] is equivalent to the assembly instruction
MOVE X(R0),R1

The stack data structure implements Last-In-First-Out concept.

The MDR register contains the address of memory location to be processed.

Memory cycle time is the time from Read issued to MFC received.

SRAM needs to be refreshed periodically.

Write back method to update cache memory updates main memory and cache memory
simultaneously.

9. In associative-mapped cache, any block of main memory can be put in any block in the cache
10. Too large virtual page size causes slow access.

11. Seek time is the time required to move the disk arm to the correct cylinder.

12. Number of cylinders is less than number of tracks in a disk surface.

w N

O e o

(B) Complete the following:

To s register contains the code of the instruction being executed.

2. ADD 20(R1),R2 isanexampleof ......... addressing

A A operation on the stack causes the Stack Pointer (SP) to be decremented

4. The Register Transfer Notation equivalent to the instruction ADD R1,R2,R3 is .......
B: osraah addressing needs no memory reference to fetch the data.

6. A.......... is the set of tracks at a given radius of a disk pack.

7. Minimum latency time of a disk is ..........

8 A....... is the smallest addressable unit in a disk.

9. s of a disk is loss of space within a sector or a cluster.

10.InCDa ...... is represented by a change in height (land to pit or pit to land).

s Em— register is used for storing the return address of the main program when calling a subroutine.

12. Capacity of high definition DVD disk is around .........

Q2. (20 points)
A. If register RO contains the binary value 11001101 and the carry bit C contains 0, what will be the
value stored in RO and C after each of the following instructions:
i. ADD #9, RO
ii. Rotatel #3, RO
iii. RotateLC #3, RO
iv. AShiftR #2, RO

Page 1/2



Final EXAM 2010/2011 - Second Term Electrical Circuits (2) (EPM1203)

The fourth question _
1. | Find an expression for determining mutual inductance between two coils in terms of
their self inductances
2. | Explain the dot convention employed to determine the polarity of the mutually induced
voltages. Then show how it can be determined experimentally.
3. | Write a set of loop equations that describe the circuit shown in figure in terms of shown
currents. The coupling coefficients are k= 0.53
2€ . 1H 4 H
—-.m Y L. YYY
i /"
¢~ ?
2H3 k J‘?D
2av(®) i, — AW~
T 3H; SQ
/
3 3
0
O/
48V
The fifth question
1.| With the aid of a circuit diagram and suitable relations, show how an operational amplifier can
be used as: (6 marks)
a) an inverting amplifier.
b) asumming amplifier
¢) an integrator
2

+| The operational amplifier shown in the

46.2KQ
figure is ideal: VWA~
a) Find the output voltage Vo when
R 80K oy | _33K0 oy
b) What is the range of Rx value to 20KQ — P
avoid amplifier saturation. ] %
-10V Vo
(4 marks)

i
!
i

il

«| Find the Fourier series spectrum of

the half-wave rectified sinusoidal
voltage shown in figure.

(8marks)

T2

Good Luck and best wishes Z / 2, Prof. Essam Eddin M. Rashad
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Attempt ALL the following questions and problems:

e Clarify your answer with the suitable sketches of complete data as you can.
® Assume any missed data reasonably.

The first question

The switch in the circuit shown in figure
has been open for a long time. At time t=0,
the switch is closed.

a) Find and sketch time expressions for +> 1H

currents ip,i2 and i3 (10 marks) 12V

b) How many milliseconds after the
switch has been closed will i2=5 A T

(3 marks)

The second question

1. | Write down the differential equation describing the step response of an RLC series
circuit. With aid of mathematical relations and simple sketches, explain the effect of
resistance on the nature of the response. (5 marks)

2. | A10-mH inductor, a 1-pF capacitor, and a variable resistor are connected in parallel. The
resistor is adjusted so that the roots of the characteristic equation are -8000+j6000 rad/s.
The initial capacitor voltage is 10 V, and the initial inductor current is 80 mA. Find:

a) value of the resistance. (3 marks)

b) time expression for the inductor current. (8 marks)

The third question

1. | For a balanced A-connected three phase system:
a) With aid of phasor diagrams, show the relation between phase and line currents
b) Show that instantaneous power is constant (time invariant)

A three-phase power system consists of the following parts:
o A positive sequence Y-connected generator having an internal phase
voltage of 1200 V and impedance of (1 + j 3) Q/phase.
o A transmission line of (1 + j 8) O/phase.
o A A-connected load of (216 - j 63) Q/phase.

Find: a) rms values and the phase angles of load currents.

b) percentage of the average power delivered by the generator consumed in
both transmission line and load.

Please Turn Over
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with the boundary and initial conditions:

u(x,0.0)=u(x,b,t)=0, 0<x <a, t >0, u(0,y,t)=u(a,y.t)=0, Oy b, t >0,

and u(x,y,0)=10xy, 0 <x <a, 0<y <b.

. v N
Apply Laplace transform to solve the wave equation —— =-—— .
ot ax

subject to the boundary and initial conditions:
u(x,1)is always bounded, u(0,¢) = cost ,u(x,0)=sinx and u, (x,0)=0.

With our best wishes

10 Marks

Dr. Abdallah Shalaby Dr. Waheed Kamal Zahra
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Problem number (1) (30 Marks)

a) Discuss the stability of solution of the system:
(7

i\

If4 is a square matrix of order2x2 whose eigen values are —1 & 2 with

‘ll)x, x{0)= {{IJ Find the solution of this system.

. . I 5 ; . 5 ok
corresponding eigen vectors [1] & [ZJ respectively. (i) Is 4 semi-simple,

(ii) Obtain the eigen values and eigen vectors of 4".
Prove that the eigen values of real symmetric or hermitian matrix are real, and
two eigen vectors corresponding to two different eigen values are orthogonal.
. o i . . . < b4 ] 52
Find L[e” cosh()sin(3r)], L [sin(t).In(z).0(t -3), L'[=n(-5—N.
' 2 2 s 41

) Solve the integro differential equation y + Iy (u)cosh(t —u)du =0, y(0)=1.
0

Problem number (2) (30 Marks)

a) Find F(s)if f@)=[t' =4’ +2° +1 -1Ju(t -3).

oy

Use Laplace transforms to prove that I
0

b
¢  sini v/
~dt =—.
t 4

Show that for 0 <x <z, sinx =i(i—l—0052x A~l—cos4x =)
2 1.3 £hes

Hence prove that gl 2 2 + 3 -
4 2 13 ; St

JI. 0<x &3

Expand in Fourier series the function f(x)=1
L0, J<x <06

Find the function / (x)=e?', -z <x <z inacomplex Fourier series. Hence
deduce the real one. Obtain the amplitude and phase angle of the n" harmonics.

Problem number (3) (25 Marks)

a) Find the general solution of yu,, +u, =y (2x 244y, 5 Marks
by Find u(x,y.r)such that 10 Marks

u Ou  Ou
= 2'.“-;—"'2—:“—. 0<x <da, 0<y <b,t,>0
ox oy ot




Problem riumber (3) (30 Marks)

e ——

. Derive the bezlance equations of the
| shown bridge. If R,=200Q, C; = 4000
nF and the balance takes place when R,
= 600 Q and Ry = 1000 Q at a supply (,\D
frequency of 50 Hz, find the unknown

inductance and  resistance. The

ORI O

unknown impedance is replaced with a

R —

new one, wherz its resistance is 150 Q.

[t changing the frequency was enough

to restore the balance with the new impedance, where the other impedances are
maintained fixed, what are the supply frequency and the new value of the unknown

inductance? (10 points)

N A AR ok 2

i (I) The gauge fector of a strain gauge transducer is 20. If the normal resistance of the
strain gauge is 5000, find the strain-gauge resistance when subjected to a strain
of 8*10, (5 points)

(II) Chose anotier transducer that can be used to convert the pressure change into a

change in a resistance and explain its theory of operation. (5 points)

Al b LA ¢ Lt

Explain in detail how the cathode ray oscilloscope can be used to measure current

and frequency. _ (10 points)

:

£
L

¥
k
¥
il
|

Good Luck

i Course Examination Committee
Dr. Ahmed Refaat Dr. Saeed Allam
Dr. Ayman Abd Raboo Dr. Doaa Mokhtar
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Problem number (1) (30 Marks)

Define the following terms: (1) Systematic errors — (2) Sensitivity - (3) Precision -
(4) Tolerar:ce - (5) Parallax (10 points)

The dynamic performance of analogue instruments depends on the interaction
between a number of torques. Explain this statement showing the function of each
torque. Discuss also how each torque can affect the dynamic movement of the
pointer. (10 points)

Explain in detail the reasons making the permanent magnet moving coil instruments

widely used in dc measurements. (10 points)

Problem number (2) (30 Marks)

A PMMC instrument has a three-resistor Ayrton shunt connected across it to form
an ammeter. The resistance values are R; = 0.05Q, R, = 0.45Q and R; = 4.5Q. The

meter has an internal resistance of R, = 1kQ and a full-scale deflection of 5CuA.

Calculate the three ranges of the ammeter (10 points)

A 1002 basic movement is to be used as an ohmmeter requiring a full-scale
deflection of SmA and an internal battery voltage of 6V. A half scale deflection
marking of' 1 kQ is desired. Calculatethe value of R; and R, under these conditions.
Find the maximum value of R, to compensate for 5% drop in the battery voltage.
Calculate “he scale error at half scale when R, is set for 5% drop in the battery
voltage (10 points)

Compare. between electrodynamic instruments and moving-iron instruments when

used as ammeters. (10 points)

Page: 1/2
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