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Problem number (1) (40 Marks)

3 Use the values givenby /(X)) = x> + 2 at = 0.0.2,0.4,0.6,0.8,and 1.0 to find S, (x )

and approximation of J(x) at x = 0.1,0.3 using the Natural Cubic Spline Interpolation.

b)

- Prove thatf”(x):f(x +h)-2fh(2x)+f(x —h)

2
and T.F S%,f“”(c),, Xx—-h<c<x+h

¢) Use Gaussian quadrature (1- midpoint, 2- points, and 3- points) formula to evaluate the integral

dx .
/ =f 5 then determine the absolute error.
o b+x~

Solve the initial value problem (IVP) by using Euler methodgxy—= (2x -y)x,=0,y, ==1.To get

the value of (y) at (x=0.5) with (h=0.1) compare the values of the exact solution

y(x)=e™ 4+2x -2,

Problem number (2) (45 Marks)

a) Use the Adams third order Predictor Corrector Method to obtain an approximation to the Solution

of the initial value problem (1VP) gli =(2x ~y).x, =0,y, =1 with (h=0.1) to approximate (y)
X

at (x=0.4)
b) Take the case of a pressure vessel that is being tested in the laboratory to check its ability to withstand

pressure. For a thick pressure vessel of inner radius a and outer radius b, the differential equation

for the radial displacement u of a point along the thickness is given by

f{_z_u_ ldu u

S
ar~ rdr ?
The inner radius @ = 5" and the outer radius b =8". The boundary conditions are:

=0.0038731"

ul

rF=q

U

2 =0.0030769"
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Divide the radial thickness of the pressure vessel into 6 equidistant nodes. Solve by using

du u,, —u,

finite difference method. Take i
dr Ar

Find the numerical solution of wave equation & u (x,t)=u, (x,t), 0<x <I, 0<t<T

Using implicit method.
Where at j =0

2u; =A%), =2, vy ) =2f, +2k g, ~k 2 (g t+2g, +g1-l)

Approximate the solution of the wave equation u . =u,., 0<x <1, 1 > Osubjected to the initial
and boundary conditions:

u(x,0)=sin(7x), 0<x <I

u, (x,0)=0, 0<x <1

u(0,0)=u(lr)=0, 1>0

Use the implicit method with using 7 =k =0.25

Dr. Ashraf Al Mahalawy and the committee
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Model A

Prove that 9 n’+140 n_is not O(n log n).

For sufficiently large n:
bn? ..(Deee v e@)eee 5 oee(Been
bo? + ce(@)ere wee(Deve ce(2)... ,forall ¢>0
1) D)is:

a) < b) 2> c) > d) <
2) (2)is: s
a) alogn b) a n’ cjan d)anlogn

3) @)is:
a) for all b<0 and a>0
. ¢) for one value b>0 and a>0

b) for one value b>0 and a<0
d) for all b>{ and a>0
4) (4)is:

a) ¢cn b) ¢ n? c¢)clogn d)cnlogn

Complete the following python code of Linear Search for sequence sorted in
ascending order:

def orderedSequentialSearch(alist, item):
for pos in range(len(alist)):
if alist{pos] == item:
vee(D)ane
else:
if ...(2)...:
N ) T
(- )

5 @)is:
a) return False
6) (2)is:
a) alist[pos] != item
c) alist[pos] > item

b) return True ¢) break d) return pos

b) alist[pos] < item
d) none of the above

7 @)is:

a) return False
8) @is:

a) return False

b) return True ¢) break d) return pos

b) return True ¢) break -d) return pos

o
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5 (1) is:
aj List1[0]
10) 2)is:

b) List1[1] ¢) aList{1] &) nene of the above

a) List1[0] b) List1[1] ¢) aList{1]  d) none of the above
11) Q) is:
a) aList[1] b) aList[2] ¢) listmul d) none of the above
12) (4) is: '
a) Listl1[0:] b} List1[1:] c) List1[2:]  d) listmul

13) The prefix of the following infix expression A*B-225*C is ...
a) **AB-~25C b)-*AB*~25C
c)AB 257C*- d)"AB-*225C
14) The worst case time complexity of adding an item to unordered linked list = ...
a) O(n) b) O(n?) ¢) Odlog n) d) none of the above

Complete the following function which checks whether the string before % is symmetric

to the string after %:

from pythonds.basic.queue import Queue
def is_string_symmetric(input):
q = Queue()
output=| ]
for j in range( len(input) ):
if input[j] I="%":
O § § PO QRO ) I |
else:
break
for i in range( j+1, len(input) ):
if...3... () = ..(@)0
return not True
return True .
print( is_string_symmetric ("'987.65%987.65") ) # return True
print( is_string_symmetric(" hello world%helloworld") ) # return False

15) (1) is:

a) q.push b) q.pop c) g.enqueue d) q.dequeue
16) (2) is:
a) inputj} b) input[i] c) output(j] d) output]i]
17) Q) is:
a) q.push b) q.pop ¢) q.engueue d) q.dequeue
18) (4) is:
a) inputj] b) input[i} c) outputfj] d) output[i]
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Remarks: Answer ALL the following Questions.

Question # 1: For the Circuit shown below determine: (15) Marks

(a) VB VE I¢ VCE Iesat  VCE cutof f assume = 100
{b) Draw the Dc load line indicating the position of the Q-point

(c) Draw the AC model;then caleulate 2i, Zo and Av o
(d) The critical frequencies associated with both low and high Hgv
frequency response
(e) The dominant critical frequencies, the bandwidth L o o v
>0 - ot
and sketch the Bod blot S i w
\d. 10 wy AT
Cpo= 4 pF
s Cpo= 0L 2
lwl =
<Ry R G
<12k 1.0k8 H::%
Question # 2: (15) Marks = = = %

(a)For the amplifier shown in Fig.(2-a) find: Acliyyy, Vout , and V;
(b) Determine the output voltage for the circuit shown inFig.(2-b) assume Voo = £15V
(c) Determine the output voltage of the ideal op-amp shown in Fig.(2-c) for the square-wave input shown.

Vin

10mv rms

i

#4
&

L TR R

Question # 4: (45) Marks

Question # 3: (10) Marks

For the Wien-Bridge Oscillator shown below if R2 = 1kQ2 ,R3 =R4 = 10k? and C1=C2 = 0.001u f
(a) Find the value of R1 to start up oscillation
{1) Determine the frequency of oscillation '

—0 Vo
Lo 4wl S dsda Hlas! ,.hv.n;bwr ods Wbu%&v:. u(mhfb.u‘ mhkru erptitiadilat e, ®
G391 AL At St 8 el st 8 arlua ] B pliial plany #

Choose the correct answer:

1) The maximum value of collector current in a biased transistor is:

(a).IB  (b) IC(sat)  (c) greater than IE  (d) Iz — I3

2} If a sinusoidal voltage is applied to the base of a biased npn transistor and the resulting sinusoidal
collector voltage is clipped near saturation , the transistor is:

(a)operating in linear region (b)operating in cut off (c) operating in saturation (d) Non of the above

3) The disadvantage of base bias is :
(a) very complex (b) produces low gain (c) unstable  (d) produces high leakage current

4) If the dc emitter current in a certain transistor amplifier is 3 mA, the approximate value of 7, is:
(a) 3k (B) 30 () 8660  (d) 0.66k0

5) 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

6) For a common-emitter amplifier,Rc =1k, RE = 390Q,re = 15Qandf = 75. Assuming that RE is
completely bypassed at the operating frequency, the voltage gain is:
(a)-66.66  (b)-2.56 (c)-247 (d)-75

7) If 2 10 mV signal is applied to the base of the emitter-follower , the output signal is approximately:
(a) 100mV  (b) 150 mV  (¢) L5V (d) 10 mV

8) If each stage of a four-stage amplifier has a voltage gain of 15, The overall voltage gain is:
() 60 (b} 15 (c) 50,625 (d) 3078

9) The overall gain found in Question@ can be expressed in decibels as:
(a)941dB  (b)47.0dB (c)356dB (d)69.8 dB

10) A bypass capacitor in a CE amplifier decreases the voltage gain :
{a) True  (b) False  (c) Non of the above  (d) a&b
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Date: 12/01/2022 Allowed Time: 3 hours Model A

Answer ALL the following questions.

Question (1) Choose the correct answer (40 Marks)

1) are the registers that cannot be addressed directly by a program.
a. Program visible registers.
b. Program invisible registers.
c. Segment registers.
d. None of the above.
2) Intel 8086/8088 microprocessor address bus can locate
a. 1024 locations b. 524,288 locations
c. 1,048,576 locations d. 2,097,152 focations \

i
3) Which of the following instructions is used to transfer a byte, word, or doubleword of data m&ﬂf
data segment memory location to an I/O device?

a. INS b. OUTS ¢. STOS d. LODS
4) The 1 MB byte of memory can be divided into segment
a. 1 Kbyte b. 64 Kbyte ¢. 33 Kbyte d. 34 Kbyte

5) If the clock of 8086/8088 is operated at 10 MHz, how long is one bus cycle?

a. 800 ns b. 1600 ns . 400 ns d. 200 ns
6) In max mode, control bus signal So,S1 and S2 are sentoutin .............. form.

a. decoded b. encoded ¢. shared d. unshared
7) Access time is faster for ............

a. ROM b. SRAM ¢. DRAM d. EEPROM

o

Nuned

pcoe
g

Sawba

)

i,
i
Mgt

n

10) In 8086 microprocessor one of the following statements is not true.
a. Coprocessor is interfaced in MAX mode.
b. Coprocessor is interfaced in MIN mode.
c. 1/0 can be interfaced in MAX/MIN mode.
d. Memory can be interfaced in MAX/MIN mode.

11) Which of the following components should be connected to the Microprocessor to be able to
connect its output pin to more than 10 loads?
a. Latch b. Multiplexer

c. Buffer d. Decoder

12) How can we sum the following two 16-bit numbers using Intel 8086 Microprocessor:
(2FB1) + (A23E)
a. Use single ADD instruction
b. Use ADD instruction followed by ADC instruction
c. Usetwo sequential ADD instructions
d. Use ADC instruction followed by ADD instruction
e. Use XADD instruction

13) Which of the following instruction is not valid?

a. MOV AX, BX

b. MOV ES, 5000H
c. MOV AX, 5000H
d. PUSH AX

Determine the address of the memory locations accessed by the following instructions (Questions
14, 15, 16, and 17), assume real-mode memory addressing.

Suppose that:
EAX 10 ] 10 cs| o100
EBX 20 | 40 DS 0200
SS 0300
ESI 00 20 EX 0400
EDI 00 | 30 —— ]
ESP | 00 | 10 |
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(5 Marks)

(S Marks)
(5 Marks)

[e]

MOV BX, AX
d. MOV EBX, EAX

b. MOV BH, AH
INC BX

a. MOV AL, BL

C.
c.

%O

1EA3 4EF1H respectively. Write the value of EBX register after executing each of the following

addressing? Explain briefly the operation of each mode.

A. What is the difference between real-mode memory addressing and protected-mode memory
operations separately:

B. Consider the two registers EAX and EBX which contain initial values 2FA1 9B8DH, and

C. For the illustrated 30-pin SIMM, answer the following questions:

Question (2) (15 Marks)

e.1&2&4&5

5) SP

4)CS
d1&2&4

3) DS
c.1&2&3&4

2) Flag Register
b.1&2&3

1&2

4360 H, 4361 H, 4362 H, 4363 H

1010 H
1010 H, 1011 H
d. 2240 H, 2241 H

3010 H

d. 2010H,2011 H
b. 4240 H, 4241 H, 4242 H, 4243 H

a. 2010H
b.
a. 4240 H, 4241 H

1) IP

.
C.

c.
18) During the execution of an interrupt, which of the following registers are pushed into the stack:

17) MOV EAX, [BX + SI + 300H]

16) JMP AX
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To provide proper WAIT states when the microprocessor is communicating with a

slow peripheral device.
d. None of the above.

b. To slow down a fast peripheral device so as to communicate at the microprocessor’s
device.

a. Toindicate to user that the microprocessor is working and is ready for use.

C.
Which of these statements is/are correct?

1) Increase the speed of microprocessor.

1I) Reduce the number of pins.
[11) Connect more peripheral chips.

20) Consider the following statements: In 8086 microprocessor, data-bus and address bus are
multiplexed in order to

19) Intel 8086 microprocessor, READY signal used

i
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Faculty Of Engineering
D A 9KVA, 208V, 1200rpm, 3-phase, 60Hz, star connected, synchronous generator with a field winding
resistance of 4.5Q. The armature winding impedance is 0.3+j5 Q/phase. When the generator operates
at its full load and 0.8 pf lagging, the field winding current is 5A. The rotational loss is SOOW.
Solve the above problem to determine the following then choose the closest answer and putitin
the answer sheet (A3 graawaill 48 19). [6 Marks]
32. The voltage regulation is
(a) 47.22% (b) 37.8% (c) 85% (d) -5.88%
33. The efficiency of the generator is
(a) 68.5% (b) 86% (c) 89% (d) Leadscrew
34. The torque applied by the prime mover is.
(a) 103N.m. (b) 55N.m. (c) 35N.m. (d) 67N.m.
E A 3-phase, 20hp, 500V, 50Hz, 6-pole, star connected induction motor running at 950rpm with 0.85

lagging power factor. The mechanical losses are lhp, the stator copper losses are 1500W, while the

core losses are SOOW.
Solve the above problem to determine the following then choose the closest answer and put it in

the answer sheet (35S goasail) 43 ), [6 Marks]

35. The rotor copper loss is

(a) 635.5W (b) 412.5W (c) 825W (d) 1000W
36. The line current is

(a) 25A (b) SOA (c) 57.013A (d) 7.47A
37. Motor efficiency is.

(a) 76.96% (b) 81% (c) 87.31% (d) 95%

The second question (9 marks)

Explain, with all necessary equations and figures, the terminal characteristic of a series DC
generator.

@ | >

What could be wrong if a shunt generator is started and no voltage builds up?
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B The external load characteristic of a dc generator at rated speed is assumed to be ::mmn msm is shown in
the figure. The load circuit comprises only resistance. [6 Marks]
100V
g,
g [T T—
g8 “
g5 i
W 2 ”
o !
T
I
50 100
LOAD CURRENT iN
= AMPERS ——e
Solve the above problem to determine the following then choose the n_ommmﬁ answer and mEa it in
the answer sheet (595N uaail) 43 ) ),
26. When the load current is 50 A, the value of armature resistance is
(@) 0.9Q (b)0.1Q ©)1.9Q (d)2.0Q
27. The generated emf at 75 A will equal
(@) 115V 9o v (c) 100V @8V
28. The value of load circuit resistance when the load current is 25 A will be
() 1.9Q (b)39Q (©)0.1Q (d)1.23Q
C A separately excited DC motor runs at 1500 rpm under no load with 200 V applied to the armature. The

field voltage is maintained at its rated value. The speed of the motor, when it delivers a torque of 5 Nm,
is 1400 rpm as shown in the figure. The rotational losses and armature reaction are neglected.

[6 Marks]
speed {ipm)
1,500
1,400 y
!
...... hoose the closest answer and put it in
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Answer all the following questions.

Question (1) (75 Points)
Shade the circle of the most appropriate answer in your electronic answer sheet:
1) When designing a synchronous counter with D flip-flops (Inputs: D4, Dg, and D¢ /Outputs: A (least
- significant bit), B, and C (most significant bit)) that goes through the following binary repeated
sequence: 0, 4, 1, 6, 0,... . (Hint: Use Karnaugh map to get the simplest form of flip flops input
equations); Binary states 010, 011, 101 and 111 are considered as don’t care conditions (unused
states). If the counter goes to the state 101, the next state will be:

a) 010 b) 100 c) 000 d) 011 €) None of these
2) Consider the counter in (point V), the input of the first flip-flop A is
a)Da=A.C  b)D,=B ¢)Da=B'.C  d)D,=C ¢) None of these
3) Consider the counter in (point 1), the input of the second flip-flop B is
a)Dg=A.C  b)Dg=A ¢)Dp=A'C  d)Ds=C e) None of these
4) Consider the counter in (point V), the input of the third flip-flop C is
: a)Dc=AB  b)Dc=A ¢)Dc=C'  d)De=B.C e) None of these

5) Consider the counter in (point V), If the counter goes to the state 111, the next state will be:

: mv. 010 b) 100 c) 001 d) 000 e) None of these
6) Consider the counter in (point ‘), The number of stuck states is:
a) Zero b) 1 c)2 d)3 €) None of these

7) A MOD-5 ripple counter uses a flip-flop with propagation delay of 20 ns. The pulse width of strobe
~ 18 30ns. The frequency of input signal which can be used for proper operation of counter is?
- a)§ MHz b) 13 MHz ¢)20MHz  d)22 MHz e) None of these
8) For a MOD-12 ripple counter, the flip-flop has a propagation delay = 60 ns and the NAND gate has
a propagation delay of 25 n sec. The max. clock frequency that can be used is equal to

2} Fewer

a) 3.77 MHz b) 4.87 MHz c) 1.34 MHz d) None of these
9) Asynchronous counters eliminate the ............. problems encountered with synchronous counters.
- a) delay b) stuck c) race around d) None of these
HG The minimum number of D flip-flops needed to design a mod-258 counter is.
: a)9 b) 8 c)7 d) 258 ¢) None of these
11) Three cascaded D flip-flop will divide the input frequency by .
a3 b) 6 c) 8 d) None of these
12) The terminal count of a modulus-11 binary counter is .
+a) 1010 b) 1011 c) 1001 d) 1100 e) None of these
13) Mealy machine has

states than a Moore machine.
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19) The state diagram to describe a sequence detector using a Moore machine that detects three
consecutive 0’s or three consecutive 1°s with overlapping includes at maximum:
a) 4 states  b) 5 states c)6states  d)7states  e) None of These
20) A sequence detector is designed to detect precisely 3 digital inputs, without overlapping sequences
detectable. For the sequence (1X1) and input data (110101001111010): what is the output of this
detector?- 4 _
a) 000101000011110 b) 000101000010110  ¢) 000001000010010 d) None of These
21) A sequence detector using a Mealy machine is required to give a logical output of 1 whenever the
sequence 11010001 is detected in the incoming pulse stream. Minimum number of flip-flops needed
to build the sequence detector is _
a)8 b) 5 c)4 d)3 ¢) None of These
22) The state diagram to describe a sequence detector using a Moore machine that accept a string
containing even number of zeros:
a) 2 states b) 3 states c)4states  d) Sstates  e) None of These
23) The output of a 5-input AND gate is connected to the input of 2 gates, this gate has a fan-out of......
a)2 b) 3 c)4 d)5 e¢) None of the mentioned
24) The output of a 2-input AND gate is connected to the input of 5 gates, this gate has a fan-in of ......
a)2 b)3 c)4 d)5 ¢) None of the mentioned
25) How many pulses are needed to change the contents of a 4-bit down counter from 1100 to 0111
(rightmost bit is the LSB)?

a)4 b)5 c)6 d)7 ¢) None of these
26) The number of unused states in the 6-bit Johnson counter is:
a) 6 states  b) 32 states  c) 64 states  d) None of these
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27)In a JK flip-flop, we have J=Q’ and K=0 (see figure). >mm=8msm the flip-flop was initially with Q=1
and then clocked for 6 pulses, the next sequence at the Q output will be ,

T oY
CK oy, _
0—K Q
a) 101010  b) 000000 c) 111111 d) 010101 €) None of these

28) Assume that a four-bit serial in/serial out shift register is initially clear. We wish to store the nibble
1100. What will be the four-bit pattern after the fourth clock pulse? (Right-most bit first.)
a) 1111 b) 1100 ¢) 0000 d) 0011 e) None of these
29) In & 3-bit Johnson counter sequence, there are a total of how many states or bit patterns?
a) 6 b) 8 c)3 d) 10 ¢) None of these
30) Let k = 2". A circuit is built by giving the output of an n-bit binary counter as input to an n-to-2" bit
decoder. This circuit is equivalenttoa...........
a) k-bitring counter.  b) 2k-bit ring counter.  ¢) k-bit Johnson counter.  d) None of these
31) The given figure shows a ripple counter using positive edge triggered flip flops. If the present state
of the counter is Qy Q; Q; = 110, then its next state Qy Q; Q» will be
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Question (1) (75 Points)

Shade the circle of the most appropriate answer in your electronic answer sheet:

C When designing a synchronous counter with D flip-flops (Inputs: Da, Dg, and D¢ /Outputs: A (least
. significant bit), B, and C (most significant bit)) that goes through the following binary repeated
| sequence: 0, 4, 1, 6,.0,... . (Hint: Use Katnaugh map to get the simplest form of flip flops input
- equations); w_:mQ states 010, 011, 101 and 111 are considered as don’t care conditions (unused

states). If the counter goes to the state 101, the next state will be:

a) 011 3 100 c) 000 d) 010 ) None of these
2)' Consider the counter in (point ‘), The number of stuck states is:
a3 b)2 c) 1 d) Zero ¢) None of these

3) Consider the counter in (point '), If the counter goes to the state 111, the next state will be:

a) 000 b) 100 c)001 . d)010 ¢) None of these

4) Consider the counter in (point ‘), the input of the first flip-flop A is

a) Da=B'C b) Da=B ¢)Da=A.C  -d)Da=C e) None of these
5) Consider the counter in ( V), the input of the second flip-flop B is

a) Dg=A.C b) Dp=C ¢)Dp=A'C  d)Dg=A ¢) None of these
6) Consider the counter in (point ‘), the S@ﬁ ‘of the third flip- mow Cis

a)Dc=A.B  b)Dc=A ¢)Dc=B.C  d)Dc=C' e) None of these
Taking _into__consideration the algorithmic state
machines chart_shown in_figure, solve the questions

from (point 7) to (point 10)
7) How many states in the chart?
a2 b)3 c)4 d)6 - e)None of these
8) How many blocks in the chart?
a)6 b4 ¢)3 d)2 e)None of these
9) How many inputs are required for the control logic part?
. a6 b4 ov 3 d)2 e)None of these
10) What is the minimum number of flip-flops needed to
build the control logic part?
a4 b3 ¢2 di

€) None of these
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:v A ZOU 5 :@Ew ooc:ﬁow uses a m% flop cﬁ% propagation m&m% of 20 ns. The nc_mo eﬁ&w of strobe
is 30ns. The frequency of input signal which can be used for proper operation of counter is?
a) 8 MHz b) 13 MHz ¢)20MHz  d)22 MHz ¢) None of these

18) For a MOD-12 ripple counter, the flip-flop has a propagation delay = 60 ns and the NAND gate has
a propagation delay of 25 n sec. The max. clock frequency that can be used is equal to
a) 3.77 MHz b) 4.87 MHz c) 1.34 MHz d) None of these

19) The given figure shows a ripple counter using positive edge triggered flip flops. If the present state
of the counter is Qg Q; Q2 = 110, then its next state Qp Q; Q, will be

1 1 1
To Qo |~ ~!(| T QA Mu'H.» Q—
e PO > @ >
a) 010 b) 001 c) 111 d) 101 e) None of these

20) Consider a 4 bit Johnson counter with an initial value of 0000. The counting sequence of this
counter is:
a)0,1,3,7,15,14,12,8,0 b)0,1,3,5,7,9,11,13,15,0
c)0,8,12,6,8,10,12,1,0 d)0,8,12,14,15,7,3,1,0 ¢) None of these

21) Asynchronous counters eliminate the ............. problems encountered with synchronous counters.
a) delay b) stuck ¢) race around d) None of these

22)The minimum number of D flip-flops needed to design a mod-258 counter is.

a)9 b) 8 c)7 d) 258 e) None of these
23) Three cascaded D flip-flop will divide the input frequency by .
a)3 b) 6 c) 8 d) None of these

24) Race around problem is unwanted and uncontrollable oscillations occurring in ..............
a) Pulse-triggered JK b) Edge-triggered JK c) All of these  d) None of these

25) The state diagram to describe a sequence detector using a Moore machine that aoﬂmoa 580
consecutive 0’s or three consecutive 1’s with overlapping includes at maximum:

a)4 states  b) 5 states c)6states d)7states  e) None of These

26) A sequence detector is designed to detect precisely 3 digital inputs, without overlapping sequences
detectable. For the sequence (1X1) and input data (110101001111010): what is the output of this
detector? :
a) 000101000011110 b) 000101000010110  ¢) 000001000010010 d) None of These

27) In the circuit shown, choose the correct timing diagram of the output (y) from the given €m<omo§m
W1, W2, W3 and W4,
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