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Answer All The Questions
The first question (20 Degrees)
a) For the circuit shown in Fig. (1)
Find :
L, Ve,V & Py
b)For the circuit shown in Fig. (2)
Find :
R Js , 1, &V,

The second question (25 ) Degrees)

a) For the circuit shown in
Fig.(3) :
Use node voltage method to
find V,

b) For the circuit shown in
Fig.(4) :
Find the instantaneous
capacitor voltage (v,) &
sketch it

The third question (25 Degrees)

a) For the circuit given in
Fig (5) , Find Z, , that will
absorb maximum power &
calculate this maximum
power & also the power
factor .

b) For the circuit given in
Fig(6)
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i)Sketch the power Triangle &
find input power factor & I..

ii)The value of capicator which
must be connected to improve the

power factor to unity .

The fourth question (20 Degrees)

a) For a series resonant circuit of
Fig (7) i) Find the circuit
capacitor for resonance
frequency of 50 KHz &

coil resistance for circuit quality

of 10

ii) The circuit band width.

iii) The minimum output voltage
& output voltage at cut off
frequency.

iv) Sketch the output voltage
versus frequency & what is the
name of this filter.

b) Determine the admittance
parameters of the circuit shown
in Fig.(8) ;and draw its
equivalent circuit .
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Good luck
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| Problem number (1) ( 10 Marks)

(a) Find the domain of the function Z = ,/(x — 1)(y + 2), give a sketch for the domain region.

oz
bLlet Z=x?>—-y3, x2—u?=y?>~Lnv and y?+ Lnv =u+ x3, find =.

i 2
| (c) Given u =tan™! (Zx-) , use Euler’s theorem to prove that:
X Uyy + 2XYUyy, + y*uy, = —sin2usin®u .

Problem number (2) (14 Marks)

(a) Find the dimensions of a rectangular tank whose volume is 32 m? and the sum of the surface

area of the base and the vertical walls is minimal.
(b) Find Maclurine series of  f(x,y) = ye* *¥ |
(c) Find the envelope of the straight line § + % = 1, which is moving and makes with the two

axes x,y a triangle with constant area C .

n!

- 1 e
@ [e ®dx==, prove that fowx"e Yl = ===

Problem number ( 3) ( 14 Marks)

(a) Find the work done by the force field F = x3y [ —x J in moving an object along the circle,
x2+ 2 =1 inthe counter clockwise direction.
(b) Verify Green’s theorem for the integral §C (x* + y?)dx —2xydy , where C is the -

rectangle in the Xy plane boundedby y =0, x=0, y=b, x=a .

-x
(c) Evaluate the integral, fow fym-e-— dxdy.

X

(d) Find the volume boundedby Z =16 —x%, x =0, y=6, Z=0, y = 0.
| Problem number (4 ) (47 Marks)

(a) Solve the following first order differential equations:

1) (siny) ¥y’ = cosx (2cosy — sin?x)
2) y =2xy' —yy”
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3) (v + xy*)dx + (x — x*¥)dy = 0, assume that the integrating factor which is
a function of (xy)
4) (4x+3y+2)dx + (3x+2y+1)dy =0.
(b) Derive the general solution of the O.DE. a,y™ + a,_,y® D 4+ a,_,y®2 4
"+ @y = f(x) , where a,, @5, Gy, ..., A are constants, using the method of

variation of parameters.
(c) Solve the following D.E.’s :
1) (D?~1)y= x5+ 5% + 2 cosx cos 3x
2) y" =3y'+2y = e?*(1 - e?*)~1
3) x%y" —2xy' + 2y = 2xLnx.
(d) Find the current I(t) of a simple RLC series circuit when L = 20H,R =80Q,C = 107%F

connected in series to a variable power supply E = 50 sin 2t .

With my best wishes
Dr. Assem Et-hepawy
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Problem number (1) (25 Marks)

a) Give one word for each of the following sentences, then explain each in details
specially the diagrams and internal design:

1- Device that is used to choose between different inputs to be outputted to a single
line.

2- Memory device that is used to temporally store one bit of data.

3- Circuit that is used for deciding whether the two numbers equal or which is
larger.

b) Simplify the following functions into sum of products and product of sums:
1~ Fl(A,B,C,D) . 2(192’39798a9)
2- F2(A,B,C,D) = n(0,2,4,6,7)
3- F3(A,B,C,D) = 3(0,2,5,6,11,12,13), Don’t care(A,B,C,D) = >(1,3,15)

Then choose the best of the two methods (sum of products and product of sums) to
implement each of the functions and why?

Choose only three of the following questions. Only the first three answers will be
corrected so choose wisely.

Problem number (2) (20 Marks)

a) Do as shown between brackets:
1- Priority encoder and traditional encoder. (Compare_in details)
2- D flip flop gives three functions: set, reset, complement.  (Correct and explain)
3- Simplifying the logic circuit can reduce many factors.  (State and explain these

factors)

b) Show how to implement 4-to-10 decoder using two 3-to-8 decoders. Draw the truth
table of 4-to-10 decoder and show how to divide it to be suitable to use 3-to-8 decoders.

¢) Implement the following function using 8-to-1 Mux then by 4-to-1 Mux.
F (A,B,C) =Y (1,2,4,6,7)

Problem number (3) (20 Marks)

a) “Boolean algebra can produce poor simplification for the function” Explain why
and use the foll(/)wing example of simplification to illustrate your answer. (Example:
F=ABC+ ABC'+ AB'C was simplified using Boolean algebra to be F=AB + AB C)




b) Use a decoder to implement the following functions:
1- F1(A,B,C,D) = 3(1,2,4,6)
2- F2(W,X,Y,Z) = WX + X'YZ + WYZ/
3- F3(A,B,C) == (2,4,5,6,7)

¢) Design a circuit that accepts 4 bit number and produces two outputs. The first one
shows that this number is divisible by 3 while the other shows that this number is
divisible by 5.

Problem number (4) (20 Marks)

a) State why:
1- We need enable line in the decoder.

2- Use demultiplexers.
3- Use control line (i.e. Clock pulse line) in the flip-flops.
4- 00 (or 11) is not used in RS flip-flop.

b) Encoder circuit suffers from two problems. What are they and how the designer can
solve them? Use 4-to-2 encoder to show your answer.

¢) Draw and explain the circuit that uses a Mux to choose one of 4-bit two words (A,

B) to be entered to a 4-bit Full adder circuit. The second word entering the FAs is C
which is also a 4-bit word.

Problem number (5) (20 Marks)

a) What is the purpose of decoders and Multiplexers? Draw the block diagram,
function table and internal structure of 2-to-4 decoder and 4-to-1 Mux.

b) Draw the following two functions:

F1=ABC'+A'B'+ AC F2 = A’ (C+D)) + ABC
Compute the time required to produce the output in each of the two circuits if you
know that the gate delays are: AND gate =5 ns, Or gate = 5 ns and NOT gate = 3ns.

Can you implement these circuits in another way that consumes less time and how.

¢) What are the usage of registers and counters?

Good Luck

Course Coordinator: Assoc. Prof. Dr. Amany Sarhan







