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Answer the followmg quesuons

Tilustrate yom' answers mth shetches when necessary

Questmn 1 (ZIOIMarks)
L Given figure 1, drive and sketch the voltage transfer function of that passive RC filter. (7 M.arks)

H. Given figure 1, design that filter with cut-off frequencies of 160 Hz and 8 kHz. The load for this circuit
is 1 MQ. For good design purpose; filter output resistor should be one tenth of load resistor and its input

resistor should be _oﬁe tenth of its output resistor. - (6 Marks)
IIl.  We have an amplifier that amplifies a 1 kHz signal from a detector. The load for this amplifier can be
modeled as a 50 k(2 resistor. The amplifier output has a large amount of 60 Hz noise. We need to reduce
the amplitude of noise by a factor of 10. Design a first-order passwe ﬁ]ter which can be placed between
the amplifier and the load and does the job. (7 Marks)
Question 2 25 Marks}

I Drive an expressxon for the output voltage difference vp,pq , Fig. 2 as a function of the input voltage

difference vgy4, -

(5 Marks)

1. Modify the MOS d1fferent1al—pa1r corifiguration and prove that it can be used as analo g multiplier with

temperature dependent ierm. (10 Marks)
III.  Explain and prove how you can eliminate the temperature dependent term. (10 Marks)
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Question 3 : o : (20 Marks)

Suppose that the modulating signal m(£) is a sinusoid of the form m(£) = a cos w,,t with the carrier signal ¢(£) =

Acos(wt+9,) wy Koy

I.  Determine and sketch the DSB-SC AM signal and its ﬁpper and lower sidebands in bdth time and
frequency domain, : : (5 Marks)
II.  determine the power-spectral density of the modulated signal, the power in the modulated signal, and
the power in each of the sidebands. R _ | (5 Marks)
III.  Given Figure 3 and same modulating signal, Drive an expression of output signal in time and frequency
domain (5 Marks)
IV.  State the advantages and disadvantages of figure 3 scheme as compared to DSB-SC AM séheme
(5 Marks)
Questiond R | o " (20 Marks)
I.  Given figure 4, drive the transier function of the feedback network, closed loop gain of the opamp, and
oscillation ffequ_ency. - ' _ ' (10 Marks)
II.  GivenFigure 4, design the circuit to generate 1 KHz. .Assume any necessary resistors values. (10 Marks)
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