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e Answer all the following questions e Total Mark: 75 Marks

o [llustrate your answers with sketches when necessary. e Examiners: Dr. Moataz Elsherbini

o The exam consists of Two pages o (put your final results in a border)
1" paper

1

(a) It is required to broadcast a shoubra radio station to be detected through your FM
radio. Design a suitable series RLC circuit to verify this mission. The station must be heard
within bandwidth of 2MHz, while the most purity sound heard at 9O0MH:z. (6 marks)
(b) Another friend of your project team claimed that he can use passive BPF (using
Resistors and Capacitors only) to achieve the same resonant frequency and bandwidth.
Help him reaching the suitable design. (6 marks)
(¢c) Another friend of your project team claimed that he can use passive BPF (using
Resistors and Capacitors only) to achieve the same resonant frequency and bandwidth.
Help him reaching the suitable design. (6 marks)
(d) A genuis student tries to change the design to obtain Quality factor of 55 at BW of
2MH. will he success receiving the channel with FM mobile radio? (why?) (2. marks)

2.

(a) for the circuit shown in figure (1), use (d/dt instead of jw) to determine
V; ifi,= 4sin38t and i;=0;
Vs ifiy = -5¢* and i,=0.

Ih M=2H &
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Figure (1) (8 marks)
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(b) for the following fixed power supply circuit shown in figure (2), calulate the secondary
voltage and the turns ratio of the transformer, if pin(1) of the IC regulator reads a voltage
greater than the DC output by 3.57V.

230V
AC Supply

A 3
OM | 1 Figure (2) (7 marks)
T | Output
e
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3.
(a) Write KVL equations for the two loops of the following magnetically coupled circuit

i

—
| ML\ u L % Figure 3) (8 marks)
v, (P : > R, % & R,

(b) In the circuit of Figure (4), Find the R1 1 2 3
mathematical expression for ic(t) and Ve(t). A W
— switch is closed on position 1 at t=0. e
o » B Vi +| R2
— switch is closed on position 2 at t=40 = Ve ==0.5uF 2MQ
msec. == T

L ]
Figure (4) (12 marks)

— switch is closed on position 3 at t=60
msec.

4.
(a)lf (Vs/ R) shown in figure (5) is DC current source;, Using laplace; Extract the
mathematical expressions for the instantenous current and Voltage of the capacitor
and resistor if the Switch (s) closed at t=0.

Figure (5) (12 marks)

(b) A three phase star-connected system having a phase voltage of 230V and loads
consist of non reactive resistance of 4 Q, 5 Q and 6 Q respectively. Calculate:
(i) the current in each phase conductor

(ii) the current in neutral conductor
(iii) total power absorbed (8 marks)

You can do it !
Dr. Moataz Elsherbini
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Q (4-a)

o Assumethe switch Sisclosedatt=0 N

o Apply KVLto the series RC circuit shown: ﬂ'
1 4
[~ [i(0).di +v,()] + Ri() =V vE

C

» Apply Laplace Transform on both sides

[1 (s) , v.(0) 4
A)

1+ RI(s)=—
CS
V_(0)=0 >>initial value of the voltage at t =0

A)
1.V 1(s)= A Uk

1(5).JR+—]=— =
)1 +cs] s [R+%S] [S+%R]

» Apply the inverse Laplace Transform technique to get the expression of
the current i(t)

1
———1

_ V
i(1) = Ee RE >0 The same as last lecture

Q(4-b)

LT
4
L, =?=46A

L _220_38.3}\




SR > 575A

(b) 16 A

X-component = -46 Sin30° - 38.3 Sin30° +57.5=-15.35 A

Y-component = -46 Cos30” +38.3 Cos30° = -6.67 A

Therefore 1 =535 +6.67 =16.7A

€ P=230(57.5+46+38.3)=32.61kW



