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Ql.

4

Figure —Q1

i.  Draw the high frequency ac equivalent circuit for the above circuit in Figure-Q1.
(6 Marks)

ii.  Find expressions for the voltage gain(4,),input impedance (Z;,) and the output
impedance (Zg). ' _ (10 Marks)

b) Hence, show that the low frequency voltage gain of the above transistor amplifier is

[ _ m .
o where p = Pt (State all your assumptions) (4 Marks)



00095

Q2.
Vee
T
Rop Rc
Cs
C > |
k G, |D \ /
I d ‘
i
c S
S AMAN— R. VL
RG§ R4 § ?
v R2§ 1
S -1 Cz
Figure -Q2
Ve =12V, gm =80mS, 7y =100k,  hpe = 0.245, hyy=4%1075, hy = —0.99,

hy =209, R, =R,= R =10k, R, =7500kQ, r=5000Q, Rg;=1MQ, R,=1k0,
C, = 0.15uF, €, = 6uF, C3 = 0.5uF.

(a) Find Vpg. ‘ (2Marks)
(b) Draw the low frequency ac equivalent h-parameter model for the above circuit in Figure-Q2.

(4Marks)
(c) Find the mid-band voltage gain :—: . ' (6Marks)

(d) Find the lower cutoff frequency for the above amplifier. (8Marks)
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VCC = 10V, Rl - 10kﬂ, Rz = 2.2k} N RC = S.GkQ, RE = 1kﬂ, Te = 100.0., RL = 10kﬂ,
Ry = 4.7k(, Both transistors Q, and Q; are identical and have hye = 100, h;, = 1.2kQ.

a) Identify the type of feedback used. (ZMarks)

b) Considering the circuit in Figure-Q3 excluding the feedback, calculate the voltage gain and
the input impedance. (19Marks)

c) Calculate the feedback ratio. ' | (4Marks)

d) Calculate the overall voltage gain with the feedback. (4Marks)
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a) Show that the circuit in Figure-Q4 can proﬁide an input output relationship vy o¢ In(v;) so
that this is a logarithmic amplifier. (8Marks)
b) An amplifier has a voltage gain of 10* and poles at 105&106. .
i.  Write the closed loop transfer function and analyse the stability of this amplifier

for different feedback factors. _ (4Marks)
ii.  Calculate the Q factor and the bandwidth. (4Marks)
iii.  Explain a method to improve the stability. _ (4Marks)
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Note: Here M refers to the mutuval inducfaﬁce.

- a) -Starting from the first principles, derive the Barkhousen criteria for oscillations to occur.

(4Marks)
b) Derive an expression for the feedback ratio § of the above oscillator in Figure-Q5.
- ' ~ (8Marks)
c) Hence find an expression for the frequency of oscillation. (8Marks)
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Figure —Q6(a) Figure —Q6(b)
a) Derive the transfer function for the circuit in Figure-Qo6(a) . (8Marks)
b} Show that the filter effects are the same for both circuits given in Figure-Q6(a) and Figure-
Q6(b). - (4Marks)

c) Find the expressions for the bandwidths of the two filter circuits. (8Marks)
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Q7.

A line following robot is to be designed with the following specifications.

=  Robot has four sensors in a fixed array with the spacing between the sensors such that at
most 3 sensors will be on the line at a time. On the other hand, there can be instances
with a minimum of only one outer sensor on the line.

* Whenever the center two sensors are on the line, the robot should be moved forward;
otherwise turning should be carried out to align the robot with the line. When the robot
meets the end of the line, it should stop.

®=  Robot has two independent motors {connected to wheels) to generate motion.

* Both motors on—> Forward motion,

o left motor on, right motor off=> Right turn, ﬂ Line

e left motor off, right motor on—> Left turn,
¢ both motors off-> No motion. Sensors

Motors
A digital control circuit takes the sensor outputs’

logic values as inputs and outputs logic signals to

the motors.

a} Define the different inputs and outputs with suitable logical values. Hence, draw the truth
tables, Karnaugh maps and derive the Boolean equations for the control circuit outputs of

the above robot. _ : _ (10Marks)
b} Design the circuit with NOR gates only. (5Marks)
¢) Design the same circuit using an appropriate PLD. (SMarks)
Q8.
a) '
i.  Design a 4 bit synchronous left shift register with J-K flip-flops. = (6Marks)
ii.  Use this shift register to implement a 4bit Johnson counter with the counting
sequence 02> 12>32>72>15214>12->8-2>0. (4Marks)

b) Design a sequential circuit to detect a “11011” sequence, using J-K flip-flops.
(10Marks)



