CHAPTER 8

ANALOG & DIGITAL ELECTRONICS

McaQ 8.1

McCQ 8.2

McaQ 8.3

McCQ 8.4

YEAR 2012 ONE MARK

In the sum of products function f(X, Y,Z):Z(2,3,4,5), the prime
implicants are

(A) XY, XY (B) XY, XY Z, XYZ
(C) XYZ,XYZ XY (D) XYZ, XYZ, XY Z, XY Z
The i-v characteristics of the diode in the circuit given below are

v— 0.7
i — | 7500 A, 0v=07V

0 A v< 0.7V

1 kQ

10 V= +

The current in the circuit is
(A) 10 mA (B) 9.3 mA

(C) 6.67 mA (D) 6.2 mA

The output Y of a 2-bit comparator is logic 1 whenever the 2-bit input A is

greater than the 2-bit input B. The number of combinations for which the

output is logic 1, is

(A) 4 (B) 6

(C) 8 (D) 10

Consider the given circuit

A
D

CLK

o_ :

B
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McCQ 8.5

MCQ 8.6

ANALOG & DIGITAL ELECTRONICS CHAP 8
In this circuit, the race around
(A) does not occur
(B) occur when CLK =0
(C) occur when CLK =1and A= B=1
(D) occur when CLK =1and A= B=0
YEAR 2012 TWO MARKS

The voltage gain A, of the circuit shown below is

13.7 Volts
g 12 k2
>
100 k2 ¢ £
C 0—”—0
10 kO B=100
Y;
(A) | A, | = 200 (B) [ 4,] = 100
(C) |4, ~ 20 (D) | 4,| = 10

The state transition diagram for,the logic circuit shown is

L 2-1 MUX
D Q X,
_ Y
_ ICLK @ X,
Select
|
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CHAP 8 ANALOG & DIGITAL ELECTRONICS PAGE 421

McQ 8.7 The circuit shown is a

+
Input

l Ouput
. . _ 1

(A) low pass filter with fiu5 = 7(]{ TR C rad/s
(B) high pass filter with fi;s = R Vel rad/s
(C) low pass filter with fup = I C rad/s

. . . _ 1
(D) high pass filter with fiu5 = 7(}21 TR rad/s
YEAR 2011 ONE MARK

McCQ 8.8 A low-pass filter with=a cut-off frequency of 30 Hz is cascaded with a high
pass filter with a cut-eff fréquencysof 20 Hz. The resultant system of filters
will function as
(A) an all — pass filter
(B) an all — stop filter
(C) an band stop (band-reject) filter
(D) a band — pass filter

McaQ 8.9
R
AN
» 112V
12
A > 2V
v
+ ——o V,

i 12V

R —-12V

I [ & p I

The CORRECT transfer characteristic is
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McaQ 8.10

McaQ 8.11

ANALOG & DIGITAL ELECTRONICS CHAP 8
v Vo
A A
+12 V- -] 12V
_ | | 6V
(A) v : -V (B) - o -V
! +6V 6V !
/1 12V —12 V p---X
Vo Vo
A A
+12V +12V
6V +6V —6V +6 V
—12V —12V

The output Y of the logic cireuit given below is

(A)1 (B) 0
(€) X (D) X
YEAR 2011 TWO MARKS

A portion of the main program to call a subroutine SUB in an 8085
environment is given below.

LXI D, DISP
LP: CALL SUB
LP+3

It is desired that control be returned to LP+DISP+3 when the RET
instruction is executed in the subroutine. The set of instructions that
precede the RET instruction in the subroutine are
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CHAP 8 ANALOG & DIGITAL ELECTRONICS PAGE 423
POP H
DAD D
POP D INX H
(A) DAD H INX H
PUSH D INX H
PUSH H
XTHL
POP H INX D
(C) DAD D (D) INX D
PUSH H INX D
XTHL
MCQ 8.12  The transistor used in the circuit shown below has a ( of 30 and Igpo is
negligible
<
1xQ D Vig= 0.7 V
VCE(sat) = 02 V
V,=5V
!
—12V

If the forward voltage drop of diede is 0.7 V, then the current through
collector will be
(A) 168 mA (B) 108 mA

(C) 20.54 mA (D) 5.36 mA

McCQ 8.13 A two bit counter circuit is shown below

Q4 Qp

J Q——L——T Q—T

K QI 5{

CLK r

It the state Q4 @p of the counter at the clock time ¢, is ‘10’ then the state
Q4 Qp of the counter at t,+ 3 (after three clock cycles) will be

(A) 00 (B) 01

(C) 10 (D) 11
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McCQ 8.14

McCQ 8.15

ANALOG & DIGITAL ELECTRONICS CHAP 8
A clipper circuit is shown below.
1 kQ
A AAY *
D T
Ui <~ V,=10V Yo
T 5V l

Assuming forward voltage drops of the diodes to be 0.7 V, the input-output
transfer characteristics of the circuit is

UD UO
A A
(A) B B) I3[ 1 |
! > /UZ' : : = vi
4.3 4.3 10
UO UO
A A
10 f-=====~ :
C 57 ______ I D i
(©) /—; B VR ; ¥
— 57 7’ ! 10 '
—0.7 |
. —5.7
YEAR 2010 ONE MARK
Given that the op-amp is ideal, the output voltage v, is
2R
eed
+10 V

R
J:T Lo,
+
+2 V.
I —-10V
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CHAP 8 ANALOG & DIGITAL ELECTRONICS PAGE 425
(A)4V (B) 6 V
(C) 75V (D) 12.12 V

MCQ 8.16  Assuming that the diodes in the given circuit are ideal, the voltage Vj is

10 kQ

= 15V

YEAR 2010 TWO MARKS

McQ 8.17 The transistor circuit shown uses'a silicon transistor with Vpp = 0.7, I = I
and a dc current gain of 100s The value of 1} is

+10 'V
10 kKO 50 k2
v,
100 ©
(A) 4.65 V (B) 5V
(C) 6.3V (D) 7.23 V

McQ 8.18 The TTL circuit shown in the figure is fed with the waveform X (also
shown). All gates have equal propagation delay of 10 ns. The output Y of
the circuit is

A

X
X

V| =100 s > °\_[ D—OY

0 e }_[ }—P
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McQ 8.19

McCQ 8.20

ANALOG & DIGITAL ELECTRONICS

A

\J

Y Y
(D) (©)
1 1
0 > 0 |_ >

2

CHAP 8

When a “CALL Addr” instruction is executed, the CPU carries out the

following sequential operations internally :

Note: (R)  means content of register R
((R)) means content of memory location pointed to by R.
pPC means ProgrammCeunter
SP means Stack/Pointer
(A) (SP) incremented (B) (PC)<Addr
(PC)<Addr ((SP))<(PC)
((SP))<(PC) (SP) incremented
(C) (PC)<Addr (D) ((SP))<(PC)
(SP) incremented (SP) incremented
((SP))<(PC) (PC)<Addr

Statement For Linked Answer Questions: 6 & 7

The following Karnaugh map represents a function F'.

FYZ

X 00 01 11 10

0] 1 1 1 0

A minimized form of the function F' is
(A F=XY+YZ
C)F=XY+YZ

N

_|_
+

(B)
(D)

|
=~

F:
F=

~l

Z
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McCQ 8.21

MCQ 8.22

ANALOG & DIGITAL ELECTRONICS PAGE 427

Which of the following circuits is a realization of the above function F' 7

(A) o }
I{—D_L}F

YEAR 2009 ONE MARK

The following circuit has a source voltage V, as shown in the graph. The
current through the circuit is also shown.

ar—1b
V. 10 k

15 1.5
10 . 1
V. 5 <é 0.5
(Volt) = 0
=

-5 g—O.S rf
-10 g -1
—15 —-1.5

100 200 300 400 100 200 300 400
Time(ms) Time(ms)
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McCQ 8.23

McCQ 8.24

McCQ 8.25

McCQ 8.26

ANALOG & DIGITAL ELECTRONICS CHAP 8

The element connected between a and b could be

The increasing order of speed of data access for the following device is
I) Cache Memory

(

(II) CD-ROM

(ITT) Dynamic RAM
(IV) Processor Registers
(V) Magnetic Tape

(A) (V), (), (IID), (IV), (I) (B) (V), (D), (III), (1), (IV)
(©) (1), (1), (111), (IV), (V) (D) (V), (1), (1), (111}, (IV)

The nature of feedback in the op-amp circuit shown is

-6V

(A) Current-Current feedback  (B) Voltage-Voltage feedback
(C) Current-Voltage feedback (D) Voltage-Current feedback

The complete set of only those Logic Gates designated as Universal Gates is
(A) NOT, OR and AND Gates

(B) XNOR, NOR and NAND Gates

(C) NOR and NAND Gates

(D) XOR, NOR and NAND Gates

YEAR 2009 TWO MARKS

The following circuit has R =10k, C= 10 uF. The input voltage is a
sinusoidal at 50 Hz with an rms value of 10 V. Under ideal conditions, the
current I, from the source is
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McCQ 8.27

MCQ 8.28

McCQ 8.29

ANALOG & DIGITAL ELECTRONICS PAGE 429
R
ALY
10 k2
1
> +
V.(~)50H | '
10 mV 10 KO
= AN
. R
10 p T C
(A) 10m mA leading by 90° (B) 20 mA leading by 90°
(C) 10m mA leading by 90’ (D) 10m mA lagging by 90°

Transformer and emitter follower can both be used for impedance matching
at the output of an audio amplifier. The basic relationship between the
input power P, and output power P, in both the cases is

(A) P, = P,, for both transformer and emitter follower

(B)

(C) P, < P,, for transformer-and P,, = P,, for emitter follower
(D)

D

P, > P,, for both transformier and emitter follower

P, = P, for transformer and P, < P,, for emitter follower

In an 8085 microprocessor, the Contents of the Accumulator, after the
following instructions*aré execited will Become

XRA A

MVI B, FOH

SUB B
(A) 01 H (B) OF H
(C) FO H (D) 10 H

An ideal op-amp circuit and its input wave form as shown in the figures. The
output waveform of this circuit will be

6V

3po-mm 2 k0
-3V

1 kO

L VAV Ve
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ANALOG & DIGITAL ELECTRONICS

YEAR 2008

CHAP 8

ONE MARK

MCQ 8.30 The equivalent circuits;of.a, digdesduring forward biased and reverse biased

conditions, are shown.in the figure:

(D
(IT)

10 sinwt C

+o_>|_°— — +°_|| _
TP =
10 kQ

&

vV, §10 k)

5V-|-

If such a diode is used in clipper circuit of figure given above, the output
voltage V; of the circuit will be

(A)

-5V

A

—-10V
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McQ 8.31

McCQ 8.32

McQ 8.33

ANALOG & DIGITAL ELECTRONICS PAGE 431
A A
(€)
D
+5.7V P19 v
y 27 .
0 wt T 2TT R
0 \\J wt
) V4 E— 5.7V
YEAR 2008 TWO MARKS

Two perfectly matched silicon transistor are connected as shown in the
figure assuming the 3 of the transistors to be very high and the forward
voltage drop in diodes to be 0.7 V, the value of current [ is

1 kO +5V

&N
(A) 0 mA (B) 3.6 mA
(C) 4.3 mA (D) 5.7 mA

In the voltage doubler.circuit-shown-in-the figure, the switch ‘S’ is closed at
t = 0. Assuming diodes D; and Pytio heyideal, load resistance to be infinite
and initial capacitor voltages to be zero. The steady state voltage across
capacitor C; and (5 will be

Ve D,
t=0 - :
EELE

+
5 sinwt <~> D1 02 ==TV02 §Rlocal

(A) Va=10V, V=5V (B) Va=10V,Vo=-5V
(C) Va=5V, V=10V D) Va=5V,Vo=—10V
The block diagrams of two of half wave rectifiers are shown in the figure.
The transfer characteristics of the rectifiers are also shown within the block.

P Q

v v
V,—»| 0 LV, Vi .y

0! V.,
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PAGE 432 ANALOG & DIGITAL ELECTRONICS CHAP 8

It is desired to make full wave rectifier using above two half-wave rectifiers.
The resultants circuit will be
(A)

MCQ 8.34 A waveform generator circuit using OPAMPs is shown in the figure. It
produces a triangular wave at point ‘P’ with a peak to peak voltage of 5 V
for V,=0V.

fPl
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If the voltage V; is made +2.5 V, the voltage waveform at point ‘P’ will

become

IRV ol NN

Statement for Linked Answer Questions 21 and 22.

A general filter circuit is shown in the figure :

R,
I
1l
R, C
v 0——AAA—
R3 _ovo
+

McQ 8.35 If R = Ry = R4 and R3 = Ry = Rp, the circuit acts as a
(A) all pass filter (B) band pass filter

(C) high pass filter (D) low pass filter
MCQ 8.36  The output of the filter in Q.21 is given to the circuit in figure :
The gain v/s frequency characteristic of the output (v,) will be

R./2

GATE Previous Year Solved Paper By RK Kanodia & Ashish Murolia
Published by: NODIA and COMPANY ISBN: 9788192276243
Visit us at: www.nodia.co.in




PAGE 434

McQ 8.37

MCQ 8.38

ANALOG & DIGITAL ELECTRONICS CHAP 8
Gain Gain
(A) (B)
w w
Gain Gain

(C) | (D) '

A 3-line to 8-line decoder, with active low outputs, is used to implement a
3-variable Boolean function as shown in the figure

Op—

1
Z A, 2°_°
y——A4, 30—C}F
x—A B

66—

T—

The simplified form of Booléan function F(A, B, C) implemented in ‘Product
of Sum’ form will be

(A) (X+2)(X+ Y+ Z)(YZ)

B) (X+ Z)(X+ Y 4Z) (¥t %)

C) (X+ Y+ 2)( X+ X+ D XHY+ ) (X+ Y+ 2Z)

D) (X+Y+2)(X+Y+2)( XX 4+8) (X + Y+ Z)

The content of some of the memory loecation in an 8085 accumulator based
system are given below

Address Content

26FE 00
26FF 01
2700 02
2701 03
2702 04

The content of stack (SP), program counter (PC) and (H,L) are 2700 H,
2100 H and 0000 H respectively. When the following sequence of instruction
are executed.

2100 H: DAD SP

2101 H: PCHL

the content of (SP) and (PC) at the end of execution will be
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McaQ 8.39

McQ 8.40

McaQ 8.41

ANALOG & DIGITAL ELECTRONICS PAGE 435
(A) PC = 2102 H,SP = 2700 H (B) PC = 2700 H,SP = 2700 H
(C) PC = 2800 H,SP = 26FE H (D) PC = 2A02H,SP = 2702 H
YEAR 2007 ONE MARK

The common emitter forward current gain of the transistor shown is r = 100

+10 V

1 kQ

270 kO 1 kO

The transistor is operating in
(A) Saturation region (B) Cutoff region

(C) Reverse active region (D) Forward active region

The three-terminal linear veltage regulator is connected to a 10 €2 load
resistor as shown in the figure. If V;, is 10 V, what is the power dissipated
in the transistor 7

+10 Ve

R,=10 Q

(A) 0.6 W (B) 2.4 W
(C) 42 W (D) 5.4 W

The circuit shown in the figure is
R, | |

V= Load

]
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PAGE 436 ANALOG & DIGITAL ELECTRONICS CHAP 8
(A) a voltage source with voltage rv
R R
(B) a voltage source with voltage %}b Vv
1
(C) a current source with current (%)%
(D) a current source with current (Rﬁ%Rg)Z

McQ8.42 A, B ,C and D are input, and Y is the output bit in the XOR gate circuit
of the figure below. Which of the following statements about the sum S of
A,B,C,D and Y is correct ?

S is always with zero or_odd

S =1 only if the sum ofyd 8B, C and D is even

(A)

(B) S is always either zerg or even

(©)

(D) S=1 only if the sum_of 4, B,C and D is odd

YEAR 2007 TWO MARKS

MCQ 8.43  The input signal Vj, shown in the figureis a 1 kHz square wave voltage that
alternates between +7 V and —7 V with a 50% duty cycle. Both transistor
have the same current gain which is large. The circuit delivers power to the
load resistor R, What is the efficiency of this circuit for the given input ?
choose the closest answer.

+10 V
v,
R,=10 Q
—-10V h
(A) 46% (B) 55%
(C) 63% (D) 92%
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MCQ 8.44  The switch S in the circuit of the figure is initially closed, it is opened at
time ¢t = 0. You may neglect the zener diode forward voltage drops. What is
the behavior of v,,, for ¢ >0 7

+10V
+10 V
1 kO
S 0.01
pF
-10V

A) It makes a transition from —5V to +5 V at t = 12.98 us
B) It makes a transition from —5V to +5V at ¢t = 2.57 us
C) It makes a transition frem +5V to —5V at t = 12.98 us
D) It makes a transition from +5V to —5V at ¢t = 2.57 us

(
(
(
(

MCQ 8.45 The Octal equivalent of HEX and number AB.CD is
(A) 253.314 (B) 253.632

(C) 526.314 (D) 526.632

McQ 8.46 IC 555 in the adjacent figure is configured as an astable multi-vibrator. It is
enabled to to oscillate at ¢t =0 by applying a high input to pin 4. The pin
description is : 1 and 8-supply; 2-trigger; 4-reset; 6-threshold 7-discharge. The
waveform appearing across the capacitor starting from ¢t = 0, as observed on
a storage CRO is

+Veo
10 k
7 8
%z 3
10 k
2.6
T 4 11
|
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MCQ 8.47

MCQ 8.48

ANALOG & DIGITAL ELECTRONICS CHAP 8
(A) (B)
/|
/ \\ \ / \ V. V.
/
(©) (D)
/ ({
/
YEAR 2006 ONE MARK
What are the states of the three ideal diodes of the circuit shown in figure ?
1Q
A 'A'A%
10
A% >
D,
0VT Dl% 1Q§ D, 5A
(A) D;ON, D, OFF, D; OFF (B) Dy OFF, D, ON, D; OFF
(C) D,ON, D, OFF, D; ON (D) D, OFF, D, ON, D; ON

For a given sinusoidal input voltage, the voltage waveform at point P of the
clamper circuit shown in figure will be

c +12 V

n S

A
vin

GATE Previous Year Solved Paper By RK Kanodia & Ashish Murolia
Published by: NODIA and COMPANY ISBN: 9788192276243
Visit us at: www.nodia.co.in




CHAP 8 ANALOG & DIGITAL ELECTRONICS PAGE 439
A
(A)
A
(B) .
(C) A
12V
oTvE  H — z
(D) N
0.7 V 4 — o
12V |—

YEAR 2006 TWO MARKS

McQ 8.49 Assuming the diodes D; and D, of the circuit shown in figure to be ideal
ones, the transfer characteristics of the circuit will be

NI
1
1

20

10\7|' 5V'|'

Vi v
(A) EJ (B) /

\/

10 v, 5 Vv
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A
V“ V A
10 ’
(€) (D)
2 10
v 0 v

McQ 8.50 Consider the circuit shown in figure. If the § of the transistor is 30 and I¢zo
is 20 mA and the input voltage is +5 V, the transistor would be operating in

+12'V
2.2 kO

15 kQ
Vi Q

100 kQ =

12V

(A) saturation region (B) active region
(C) breakdown region (D) cut-off region

McCQ 8.51 A relaxation oscillatoris made'using OPAMP as shown in figure. The supply
voltages of the OPAMP are £12 V. The voltage waveform at point P will be

i
\(

— WA
® 10 kQ
10 kQ
(A) (B)
6 10
e N 11 .
—of L 5 — =
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() (D)
6 10
—6
—10

A TTL NOT gate circuit is shown in figure. Assuming Vzp = 0.7 V of both
the transistors, if V; = 3.0 V, then the states of the two transistors will be

+5V

1.6 kQ2

A) @ ON and @, OFF

B) @ reverse ON and @, OFF
C) @ reverse ON and @, ON
D) @ OFF and @, reverse ON

(
(
(
(

A student has made a 3-bit binary down counter and connected to the R-2R
ladder type DAC, [Gain = (— 1k /2R)| as shown in figure to generate a
staircase waveform. The~output—achieved is different as shown in figure.
What could be the possible cause ©f this error 7

R R R 1 kQ
—MWT— MWV A%
2R +12'V

2R
$ _
: g L

+
1kHz
Clock® | Counter 10 kQ% 1y

© = N W o o

0 1 2 3 4 5 6 7 ms

(A) The resistance values are incorrect option.

GATE Previous Year Solved Paper By RK Kanodia & Ashish Murolia
Published by: NODIA and COMPANY ISBN: 9788192276243
Visit us at: www.nodia.co.in




PAGE 442

McCQ 8.54

McaQ 8.55

MCQ 8.56

McaQ 8.57

ANALOG & DIGITAL ELECTRONICS CHAP 8

(B) The counter is not working properly
(C) The connection from the counter of DAC is not proper

(D) The R and 2R resistance are interchanged

A 4% 1 MUX is used to implement a 3-input Boolean function as shown in
figure. The Boolean function F(A, B, C) implemented is

A I,
ey
— F(A,B,
S (4,B,0)
R
B C
(A) F(A,B,C) =X%(1,2,4,6) (B) F(A,B,C) =X(1,2,6)
(C) F(A,B,C) =%(2,4,5,6) (D) F(A,B,C) = %(1,5,6)
A software delay subroutineds written as given below :
DELAY : MVI Hi 255D
MVI L, 255D
LOOP : DCR L
JNZ LOOP
DCR H
JNZ LOOP
How many times DCR L instruction will be executed ?
(A) 255 (B) 510
(C) 65025 (D) 65279

In an 8085 A microprocessor based system, it is desired to increment the
contents of memory location whose address is available in (D,E) register pair
and store the result in same location. The sequence of instruction is

(A) XCHG (B) XCHG
INR M INX H
(C) INX D (D) INRM
XCHG XCHG
YEAR 2005 ONE MARK

Assume that Dy and D, in figure are ideal diodes. The value of current is
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MCQ 8.58

McCQ 8.59

McCQ 8.60

McCQ 8.61

ANALOG & DIGITAL ELECTRONICS PAGE 443

2 k2

2 k2

(A) 0 mA (B) 0.5 mA
(C) 1 mA (D) 2 mA

The 8085 assembly language instruction that stores the content of H and L
register into the memory locations 2050y and 2051y, respectively is
(A) SPHL 2050x (B) SPHL 2051

(C) SHLD 2050y (D) STAX 2050y

Assume that the N-channel MOSFET shown in the figure is ideal, and that
its threshold voltage is +1.0 V the voltage V,;, between nodes a and b is

1 kQ 1 kQ
A% AA'A% °

D

G
10 V= ||:S 2kQ§ Vi
2 VT
+ O

(A) 5V (B) 2V
(C)1Vv D)oV

The digital circuit shown in the figure works as

D P

CLK— —0
(A) JK flip-flop (B) Clocked RS flip-flop
(C) T flip-flop (D) Ring counter
YEAR 2005 TWO MARKS

The common emitter amplifier shown in the figure is biased using a 1 mA
ideal current source. The approximate base current value is
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MCQ 8.63

MCQ 8.64
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R.=1KkQ
(A) 0 puA (B) 10 pA
(C) 100 pA (D) 1000 pA

Consider the inverting amplifier, using an ideal operational amplifier shown
in the figure. The designer wishes to realize the input resistance seen by the
small-signal source to be as large as possible, while keeping the voltage gain
between —10 and —25. The upper limit on Rp is 1 MS). The value of R,
should be

R,
R,
vin
Uout
(A) Infinity (B) 1 MQ
(C) 100 k2 (D) 40 kQ

The typical frequency response of a two-stage direct coupled voltage amplifier
is as shown in figure

|Gain| |Gain|
A
(A) |\ B)
Frequenc;f Frequenc;
|Gain)| |Gain|
A
() 1/ (D)
Frequenc; Frequenc;

In the given figure, if the input is a sinusoidal signal, the output will appear

as shown
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+V

<
>
S

(C) (D) I

S

S

Select the circuit which will produee the given output @) for the input signals
X; and X, given in the figure

ST Tl

— LT
T | t
X . X .
(A) (B)
X X
© g ’ o L ’
X— X—
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MCcQ 8.66 If X; and X; are the inputs to the circuit shown in the figure, the output @
is

Ve,
PR
Q
xed[l M
L
(A) X1 + X2 (B) Xl‘ X2
(C) X+ X, (D) X+ X

MCQ 8.67 In the figure, as long as X; =1 and X; = 1, the output () remains

D
XF_}j

(A) at 1 (B) at 0
(C) at its initial value (D) unstable

Data for Q. 68 and Q. 69 are given below. Solve the problems and
choose the correct option.

Assume that the threshold voltage of the N-channel MOSFET shown in
figure is 4+ 0.75 V. The output characteristics of the MOSFET are also

shown
V=25V A 1ps(mA)
i V. -4V
5 V-3V
5] V.2V
" V-1V
0 v.(V)
MCQ 8.68 The transconductance of the MOSFET is
(A) 0.75 ms (B) 1 ms
(C) 2 ms (D) 10 ms
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The voltage gain of the amplifier is
(A) +5 (B) =75
(C) +10 (D) —10
YEAR 2004 ONE MARK
The current through the Zener diode in figure is
2.2 kQ)
—AW
R,=0.1kQ
g +
10 V== l R, g 35V
V=33V
(A) 33 mA (B) 3.3 mA
(C) 2 mA (D) 0 mA

Two perfectly matched siliéon transistor are connected as shown in figure.
The value of the current [\is

+3V
= 1 kQ ?
1

l
-5V
(A) 0 mA (B) 2.3 mA
(C) 4.3 mA (D) 7.3 mA

The feedback used in the circuit shown in figure can be classified as
VCC

¥

2

O

1 v fto RE§——|—1_ C=00
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MCQ 8.74

McCQ 8.75

MCQ 8.76
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(A) shunt-series feedback (B) shunt-shunt feedback
(C) series-shunt feedback (D) series-series feedback

The digital circuit using two inverters shown in figure will act as

A)
B)
C) a monostable multi-vibrator
D)

(A) a bistable multi-vibrator
(B) an astable multi-vibrator
(

(D) an oscillator

The voltage comparator shown in figure can be used in the analog-to-digital
conversion as

v,0———
v,
Vo—+

A) a 1-bit quantizer

)
B) a 2-bit quantizer
C) a 4-bit quantizer
D) a 8-bit quantizer

YEAR 2004 TWO MARKS

Assuming that the diodes are ideal in figure, the current in diode D is

1 kQ 1 kQ

%DIW\’ Dz
_|_8 A%
1

5VT

(A) 9 mA (B) 5 mA
(C) 0 mA (D) —3 mA

The trans-conductance g _ of the transistor shown in figure is 10 mS. The
value of the input resistance R, is
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(A) 10.0 k) (B) 8.3 k2
(C) 5.0 kQ (D) 2.5 k)

The value of R for which the PMOS transistor in figure will be biased in
linear region is

+4'V
J_—l V=1V
Y
R<1mA
(A) 220 Q (B) 470 O
(C) 680 Q (D) 1200 ©

In the active filter circuit shown in figure, if Q = 1, a pair of poles will be
realized with wy equal to

R,=200 kO
AAY

>

(A) 1000 rad/s (B) 100 rad/s
(C) 10 rad/s (D) 1 rad/s
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McaQ 8.80

McCQ 8.81

McCQ 8.82
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The input resistance R;, = v, /i, of the circuit in figure is

10 kQ2 100 k2

:Di> Uy

v,0———0—AN——
b 1 MQ
(A) +100 kQ (B) —100 k2
(C) +1 MQ (D) —1MQ
The simplified form of the Boolean expression Y = (A- BC+ D) (A- D+ B- O)
can be written as
(AYA-D+B-C-D (B) AD+ B-C-D
(C) (A+ D)(B-C+ D) (D) A-D+ BC-D

A digit circuit which comparesitwo numbers A3 A; A1 Ay and B; B, B, By is
shown in figure. To get output ¥ = 0, choose one pair of correct input
numbers.

B,A, BA, B,

N
Sy

o Ao

efofe]e
;

Y
(A) 1010, 1010 (B) 0101, 0101
(C) 0010, 0010 (D) 1010, 1011

The digital circuit shown in figure generates a modified clock pulse at the
output. Choose the correct output waveform from the options given below.

PR=1

1—J  Q _)?/P

CLKo >
— K Qf—

lors
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L I

MCQ 8.83  If the following program is executed in a microprocessor, the number of
instruction cycle it will take from START to HALT is

START MVI A j14H=; Meve-14 H to register A

SHIFT RLC ; Rotate left without carry
JNZ SHIFT ; Jump-on non-zero to SHIFT
HALT

(A) 4 (B) 8

(C) 13 (D) 16

MCQ 8.84 In the Schmitt trigger circuit shown in figure, if Vopga) = 0.1V, the output
logic low level (Vor) is

+5V

200 ©

1=1.25 mA
1 kQ
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McCQ 8.85

MCQ 8.86

McCQ 8.87

ANALOG & DIGITAL ELECTRONICS CHAP 8
(A) 125V (B) 1.35 V
(C) 2.50 V (D) 5.00 V
YEAR 2003 ONE MARK

The variation of drain current with gate-to-source voltage (Ip— Vs
characteristic) of a MOSFET is shown in figure. The MOSFET is

A
I

0 Vs

A) an n-channel depletion mode device
B

)

) an n-channel enhancement mode device
C) an p-channel depletion mede device

)

(
(
(
(D) an p-channel enhancement mode device

In the circuit of figure, assume that the transistor has iy = 99 and Vgpp = 0.7
V. The value of colle¢tior €arrent (I of the transistor is approximately

33k

- 12V

(A) [3.3/3.3] mA (B) [3.3/(3.3+3.3)] mA
(C) [3.3/.33] mA (D) [3.3(33+3.3)] mA

For the circuit of figure with an ideal operational amplifier, the maximum
phase shift of the output w,,, with reference to the input v, is

R

+

1
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(A) 0° (B) —90°
(C) +90° (D) +180°

Figure shows a 4 to 1 MUX to be used to implement the sum S of a 1-bit
full adder with input bits P and @ and the carry input C,. Which of the
following combinations of inputs to Iy, I;, b and I of the MUX will realize
the sum S 7

_]o
— I 41 S
—1L MUX
_13 Sl So
[
PQ
(A) IO:L:C;n;IQZIB,:a-n (B) [0:]1257?71;]2:]3:0:‘
(C) IOIISZQ7L7L:b:a (D) 10213:5%[1:[226%

When a program is being ex@cuted in an 8085 microprocessor, its Program

Counter contains

(A) the number of instructiensfin the current program that have already
been executed

(B) the total number of ifistructions in the program being executed.
(C) the memory address of thegnstruction that is being currently executed

(D) the memory address of the/instiuction that is to be executed next

YEAR 2003 TWO MARKS

For the n-channel enhancement MOSFET shown in figure, the threshold
voltage Vi, = 2 V. The drain current Ip of the MOSFET is 4 mA when the
drain resistance Rp is 1 k€.If the value of Rp is increased to 4 k€2, drain
current Ip will become

10V
1,
'Sk
(A) 2.8 mA (B) 2.0 mA
(C) 1.4 mA (D) 1.0 mA
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Assuming the operational amplifier to be ideal, the gain v, /v, for the
circuit shown in figure is
10 k©2 10 kQ
AAY
%1 k2
v, AMV——] L
1 kO Uy
=L_+
(A) -1 (B) —20
(C) —100 (D) —120

A voltage signal 10sinwt is applied to the circuit with ideal diodes, as shown
in figure, The maximum, and minimum values of the output waveform V,,;
of the circuit are respectively

10 kQ

_I\AA 0
Df fnz
- 4V
v (—) + oy v
10 kO -‘:
(A) +10V and —10V (B) +4V and -4V
(C) +7V and —4V (D) 44V and -7V

The circuit of figure shows a 555 Timer IC connected as an astable multi-
vibrator. The value of the capacitor C is 10 nF. The values of the resistors
R4 and Rp for a frequency of 10 kHz and a duty cycle of 0.75 for the output
voltage waveform are

— o VU

(A) Ry = 3.62kQ, Ry = 3.62 kQ)
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(B) Ry = 3.62kQ, Ry = 7.25 kQ
(C) Ry = T7.25kQ, Ry = 3.62 kO
(D) Ry=7.25kQ, Ry = 7.25k)

The boolean expression XY Z+ XYZ+ XYZ+ XY Z+ XYZ can be
simplified to

(A) XZ+XZ+YZ B) XY+ YZ+YZ

(C) XY+ YZ+ XZ (D) XY+ YZ+ XZ

The shift register shown in figure is initially loaded with the bit pattern
1010. Subsequently the shift register is clocked, and with each clock pulse
the pattern gets shifted by one bit position to the right. With each shift, the
bit at the serial input is pushed to the left most position (msb). After how
many clock pulses will the content of the shift register become 1010 again 7

Clock

Serial::|1|0| 1| o]

Input
C=C
\ e
(A) 3 (B) 7
(C) 11 (D) 15

An X-Y flip-flop, whose Characteristic Table is given below is to be
implemented using a J-K flip flop

X | Y |Qa

0 0 1

0 1| @

1| o | @

1 1 0
A J=X,K=Y B)J=X, K=Y
C)J=Y,K=X M) J=Y,K=X
A memory system has a total of 8 memory chips each with 12 address lines
and 4 data lines, The total size of the memory system is
(A) 16 kbytes (B) 32 kbytes
(C) 48 kbytes (D) 64 kbytes
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McCQ 8.100

McCQ 8.101
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The following program is written for an 8085 microprocessor to add two
bytes located at memory addresses 1FFE and 1FFF

LXI H, 1FFE

MOV B, M

INR L

MOV A, M

ADD B

INR L

MOV M, A

XOR A

On completion of the execution of the program, the result of addition is
found

(A) in the register A (B) at the memory address 1000

(C) at the memory address 1F00 (D) at the memory address 2000

YEAR 2002 ONE MARK

The frequency of the clockssignal applied to the rising edge triggered D-flip-
flop shown in Figure is 10 kHz. The frequency of the signal available at Q is.

D Q
<UL
10 kHz | CLK O
(A) 10 kHz (B) 2.5 kHz
(C) 20 kHz (D) 5 kHz

The forward resistance of the diode shown in Figure is 5 €2 and the remaining
parameters are same at those of an ideal diode. The dc component of the
source current is

_>|_

V. sinwt (_) 45 Q

w=314 rad/sec

Vi Vi

A m B m
(A) o207 B) 50mv'2

|4 2V

C m D m

(©) 1007y 2 (D) 507

The cut-in voltage of both zener diode D; and diode D shown in Figure
is 0.7 V, while break-down voltage of Dy is 3.3 V and reverse break-down
voltage of D is 50 V. The other parameters can be assumed to be the same
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as those of an ideal diode. The values of the peak output voltage (V,) are

1 kQ
MV

D,

10sin wt<~> V”T gl kO

w=314 rad/sec
/ D

A) 3.3 V in the positive half cycle and 1.4 V in the negative half cycle.
B) 4 V in the positive half cycle and 5 V in the negative half cycle.

(A)
(B)
(C) 3.3 V in both positive and negative half cycles.
(D) 4 V in both positive and negative half cycle

The logic circuit used to generate the active low chip select (CS) by an 8085
microprocessor to address a peripheral is shown in Figure. The peripheral
will respond to addresses in the range.

A/ —
A1 | CS
An_
A,——

(A) E000-EFFF (B) 000E-FFFE
(C) 1000-FFFF (D) 0001-FFF1
YEAR 2002 TWO MARKS

A first order, low pass filter is given with R = 50 and C'= 5 uF. What is
the frequency at which the gain of the voltage transfer function of the filter
is 0.25 7

(A) 4.92 kHz (B) 0.49 kHz

(C) 2.46 kHz (D) 24.6 kHz

The output voltage (v,) of the Schmitt trigger shown in Figure swings
between +15V and —15V. Assume that the operational amplifier is ideal.
The output will change from +15V to — 15V when the instantaneous value
of the input sine wave is

10 kQ

10 sn(wt) v,
10 kQ

3 kQ

+2V
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(A) 5 V in the positive slope only

(B) 5 V in the negative slope only

(C) 5 V in the positive and negative slopes
(D)

D) 3 V in the positive and negative slopes.

McCQ 8.105 For the circuit shown in Figure, the boolean expression for the output Y in
terms of inputs P, Q,R and S is

P_I:}L

Q—E}r

D

==t < )j
S

- )

(A) P+ Q+R+S B) P+ Q+R+S
C) (P+ Q)(R+5) (D) (P+ Q) (R+9)

Common Data Questions Q.106:108*
For the circuit showmin=Figuresfp=-=mA, =99 and Vzp =0.7V

+15V
R.~=1KkQ
R,
Vv,
R=17 k)
1 mA 1 kO

MCQ 8.106 The current through R¢ is

(A) 0.99 mA (B) 1.1 mA
(C) 1.20 mA (D) 1 mA
McaQ 8.107 Output voltage V; will be
(A) 16.1 Volt (B) 14 Volt
(C) 13.9 Volt (D) None of these

MCQ 8.108 Value of resistance Ry is
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(A) 110.9 kQ (B) 124.5 kQ
(C) 130.90 k2 (D) None of these

Common data question Q.95-97*.

The following network is used as a feedback circuit in an oscillator shown
in figure to generate sinusoidal oscillations. Assuming that the operation
amplifier is ideal.

given that R = 10k and C'= 100 pF

A "
Il
Vy C= RLZ |V,
[
R,
AN

McCQ 8.109 The transfer function %of the first network is

jwCR jwCR

A B
(4) (1-W"R*C? + BwCR (B) (1-W"R*C? + RwCR
JwCR JwCR

©) 15 Bucr (D) 1 pwcr

McQ 8.110 The frequency of oscillation will be
1 1

(A) RC (B) 2RC

(C) ﬁ (D) None of these
McQ 8.111 Value of Ry is

(A) 1 kQ (B) 4 kQ

(C) 2 kQ (D) 8 kO
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*The ripple counter shown in figure is made up of negative edge triggered
J-K flip-flops. The signal levels at J and K inputs of all the flip flops are
maintained at logic 1. Assume all the outputs are cleared just prior to
applying the clock signal.

module no. of the counter is:

o~ el e @
_El;lK—ll_—O CLK —< CLK —|—<>CLK
o— K — K — K
CIR | [cIR |cir
A
-
(A) 7 (B) 5
(C) 4 (D) 8

*In Figure , the ideal switch S is switched on and off with a switching
frequency f= 10 kHz. Theé switching time period is T = toy + topr us.
The circuit is operated in|steady state at the boundary of continuous and
discontinuous conduction, sewthat the inductor current 7 is as shown in
Figure. Values of the_on-time 4oy _of the switch and peak current i,. are

l1
N
+ i -
100 V7T | 3100 pH o S5500 Y
1
S ON OFF_| ON
ip
T()I\ T()FF t
(A) 63.33 psec, 63.33 A (B) 63.33 psec, 63.33 pA
.06 psec, 66.66 m none of these
C) 66.66 66.66 mA D f th

Common Data Questions Q.114-115*

In the circuit shown in Figure, the source [ is a dc current source.The switch
S is operated with a time period T and a duty ratio D. You may assume
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that the capacitance C' has a finite value which is large enough so that the
voltage. Ve has negligible ripple, calculate the following under steady state
conditions, in terms of D, I and R

Ve
+|=
Il +
C

I S Rg v,

ON |OFF
DT t

The voltage V , with the polarity shown in Figure,

1 1
o ®) La-bn

I I
(C) U(l—D)T (D) _UT
The average output voltage V “with the polarity shown in figure

1 1

(A) _UT (B) —WDZT
(C) 5¢(1 = DT) (D) (1=D)T

2C 2C
YEAR 2001 ONE MARK

In the single-stage transistor amplifier circuit shown in Figure, the capacitor
Cp is removed. Then, the ac small-signal mid-band voltage gain of the
amplifier

+12 'V

- +
+ °_| Output

Input
Gy
— O J_ —|_°—
(A) increase (B) decreases
(C) is unaffected (D) drops to zero
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Among the following four, the slowest ADC (analog-to-digital converter) is
(A) parallel-comparator (i.e. flash) type

(B) successive approximation type
(C) integrating type
(D) counting type

The output of a logic gate is “1” when all its inputs are at logic “0”. The
gate is either
(A) a NAND or an EX-OR gate

(B) a NOR or an EX-OR gate
(C) an AND or an EX-NOR gate
(D) a NOR or an EX-NOR gate

The output f of the 4-to-1 MUX shown in Figure is

1

3
EQ oo | f

1 MUX
J_—o s S,

[

= XY
(A) zy+ (B) 2+ y
(C) T4y (D) Ty + T

An op-amp has an open-loop gain,of| 10° and an open-loop upper cut-off
frequency of 10 Hz. If this op-amp is connected as an amplifier with a closed-
loop gain of 100, then the new upper cut-off frequency is

(A) 10 Hz (B) 100 Hz
(C) 10 kHz (D) 100 kHz
YEAR 2001 TWO MARKS

For the oscillator circuit shown in Figure, the expression for the time period
of oscillation can be given by (where 7= RC)

R
A A'A%
C
J__|| >
|
Lo,
AN
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(A) 71n3 (B) 271n3
(C) 71n2 (D) 271n2

An Intel 8085 processor is executing the program given below.
MVI A, 10 H
MVI B, 10 H
BACK: NOP
ADD B
RLC
INC BACK
HLT
The number of times that the operation NOP will be executed is equal to
(A) 1 (B) 2
(€)3 (D) 4

A sample-and-hold (S/H) cif€uit, having a holding capacitor of 0.1 nF, is
used at the input of an ADC (analog-to-digital converter). The conversion
time of the ADC is 1 usec, andfduring this time, the capacitor should not
loose more than 0.5% of the charge put across it during the sampling time.
The maximum value of the input signal to the S/H circuit is 5 V. The
leakage current of the-S /H-ecirenit-should be less than

(A) 2.5 mA (B) 0.25 mA

(C) 25.0 pA (D) 2.5 puA

An op-amp, having a slew rate of 62.8 V/usec, is connected in a voltage
follower configuration. If the maximum amplitude of the input sinusoidal is
10 V, then the minimum frequency at which the slew rate limited distortion
would set in at the output is

(A) 1.0 MHz (B) 6.28 MHz

(C) 10.0 MHz (D) 62.8 MHz

An n-channel JFET, having a pinch off voltage (V,) of —5V, shows a
transconductance (g ) of 1 mA/V when the applied gate -to-source voltage

(Ves) is —3 V. Its maximum transconductance (in mA/V) is
(A) L5 (B) 2.0
(C) 2.5 (D) 3.0

*The circuit shown in the figure is a MOD-N ring counter. Value of N is
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(assume initial state of the counter is 1110 i.e. Q3@ Q) Qo= 1110).

D QP QlD or1°2 ef—

2

| | | | LK
(A) 4 (B) 15
(C) 7 (D) 6

McaQ 8.127 *For the op-amp circuit shown in Figure, determine the output voltage wv,.
Assume that the op-amps are ideal.

1 kQ 2 k2 4 kQ) 8 k2
1 Vo—"VW A AA% AMAN AMAN
—o U
—1V
WAAY
3 kQ
% k0
_8 _20
(a) -8 v ) -2y
(C) —-10V (D) None of these

Common Data Questions Q.128-129%.

The transistor in the amplifier circuit shown in Figure is biased at Io = 1 mA
Use Vr = kT/q= 26 mV, 3, = 200, 7, = 0,and ry — oo

VC C
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McaQ 8.128 Small-signal mid-band voltage gain v, /v; is
(A) -8 (B) 38.46
(C) —6.62 (D) —1
McQ 8.129 What is the required value of Cy for the circuit to have a lower cut-off

frequency of 10 Hz
(A) 0.15 mF (B) 1.59 mF

(C) 5 puF (D) 10 uF

Common Data Questions Q.130-131*

For the circuit shown in figure

R,

' I >—o v,
F +

McCQ 8.130 The circuit shown is a
(A) Low pass filter (B) Band pass filter

(C) Band Reject filter (D) High pass filter

McaQ 8.131 If the above filter has a 3 dB frequency of 1 kHz, a high frequency input
resistance of 100 k{2 and a high frequency gain of magnitude 10. Then

values of R, R, and C respectively are :-
(A) 100 k2, 1000 k€2, 15.9 nF

(B) 10 k2, 100 k2, 0.11 uF
(C) 100 k€2, 1000 k€2, 15.9 nF
(D)

D) none of these

Rk KRkkok sk okook kR ok
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SOL 8.1

SOL 8.2

SOL 8.3

ANALOG & DIGITAL ELECTRONICS CHAP 8

SOLUTION

Option (A) is correct.
Prime implicants are the terms that we get by solving K-map

YZ
X 00 01 11 10
R
0 1 ............... 1 B B
............................ F _ XY+ XY
————

prime implicants
Option (D) is correct.
Let v > 0.7V and diode is forward biased. Applying Kirchoff’s voltage law
10—ix1lk—v=0

10-—[9§i§§z](1000)—-v —0

10— (v—0.7) X 2— =0

v = % =38V >0.T (Assumption is true)

907 1 3.8-0.7 _
So, iy (it w——— 6.2 mA

Option (B) is correct.

A
o—
Y
——— o
o—
B Y =1, when A > B
A= ai Ao, B= b1b0
a o) b bo Y
0 1 0 0 1
1 0 0 0 1
1 0 0 1 1
1 1 0 0 1
1 1 0 1 1
1 1 1 0 1

Total combination = 6
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SOL 8.5
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Option (A) is correct.
The given circuit is

A 4,
[ DT )
CLK
e >

B

Condition for the race-around
It occurs when the output of the circuit (Y}, ¥3) oscillates between ‘0’ and ‘1’
checking it from the options.
1. Option (A): When CLK =0
Output of the NAND gate will be A, = B, =0 = 1. Due to these input to
the next NAND gate, ;=Y - 1=Y and V=Y, + 1 = V..
If =0, Y, = Y, =1 and it will remain the same and doesn’t oscillate.
If Y,=0, Y=Y, =1 and it will also remain the same for the clock
period. So, it won’t oscillatedor \CLK = 0.
So, here race around doesn’t occur for the condition CLK = 0.
2. Option (C): When CLK =1l /A =B=1

Ai=B =0andso Yi=Y,=1
And it will remain same for the ¢lock period. So race around doesn’t occur
for the condition.
3. Option (D): When CLK = 1;4= B=0
So, Ai=B =1
And again as described for Option (B) race around doesn’t occur for the
condition.
So, Option (A) will be correct.

Option (D) is correct.
DC Analysis :

13.7V

12 kQ

Using KVL in input loop,

GATE Previous Year Solved Paper By RK Kanodia & Ashish Murolia
Published by: NODIA and COMPANY ISBN: 9788192276243
Visit us at: www.nodia.co.in




PAGE 468 ANALOG & DIGITAL ELECTRONICS CHAP 8

Ve —10015—-0.7 =0

Ve = 10015+ 0.7 (1)
~ 13.7 =V,

Io = ]E:TC: (B+1)1p
13.7—- Ve .
————= = 1007,
125100 0 (i)

Solving equation (i) and (ii),
Iy =0.01mA

Small Signal Analysis :
Transforming given input voltage source into equivalent current source.

Rp=100 kQ

This is a shunt-shunt feedback amplifier.
Given parameters,

_Vr_ 25mV _
B = Ty T0.0bmA 20K

_ B 300
In = =95 % 1000 — 0048

Writing KCL at output node

Yo
Re + G U+

Vo — Ur __
R =0

vo[RijLRiF]Jr v g = RLF] =0
Substituting Re = 12k), Ry = 100kS2, g, = 0.04 s
19(9.33 X 107°) + v,(0.04) =0
v =—428.72V, ..(i)
Writing KCL at input node

K R I el /RO 0 SIS ST S
R.-“RTrn T R ~YU|RTw TR B

= v,(5.1 x 107%) = o

Substituting V, from equation (i)

v, _ =51x10" v
R, ~ 49872 Ry
ﬁ =—1.16 X 100y — 1 X 10 vy R, = 10 kQ (source resistance)
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v; -5
—t—— =—1.116 x 10
10 x 10°
1
A, :‘E = >~ 8.96
| vi| 10 x 10° x 1.116 x 10°°
SOL 8.6 Option (D) is correct.
Let Q.1 is next state and @), is the present state. From the given below
figure.

D - Y: ZXO—f—AXl
Qni1 = D= AX,+ AX,

Quir = A Qu+AQ, Xo=Q, Xi=Q
If A=0, Quir = Q. (toggle of previous state)
IfA=1, Qni1 = @Qn
So state diagram is
A=1 A=1
o

SOL 8.7 Option (B) is correctg
First we obtain the transfer function.
Ry
1 AN
wC R

° =0
1 R,
JwC +
Vo(w) _ = Vi(jw)
R, 1
. Vi(jw) R
V, (jw) __R (ji ) 12
[ Tel
At w = 0 (Low frequencies), % - 0,50 V,=0
. . 1 . R .
At w — oo (higher frequencies), P Tol 0, so V,(jw) :—Ff Vi (jw)
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The filter passes high frequencies so it is a high pass filter.

mwz%zgi%_
el
|-Ry| R
‘H(oo)’ - R12 _Fi

At 3dB frequency, gain will be v'2 times of maximum gain [H ()]
, _ 1
H(gw)| =7 [ H(%)]

So Ry _ <R2>
’ \/RQ-i- 1 Vo \ R
tTe?
2R2 — R2 1 = R2 — 1
' o w; C? LI
_ 1
T R.C
SOL 8.8 Option (D) is correct.
Gain
A
LPF : i
i 30 Hz
¥ =
Gain i i
A : !
HPF : i i
20 Hz f
Gain E i
4 i i
BPF :

So, it will act as a Band pass filter.
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SOL 8.10

SOL 8.11
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Option (D) is correct.

R |
AN— |
. +12V :
i 12
T : +12V
Vi .
o—AM—¢ | — V,
R |

I

The first half of the circuit is a differential amplifier (negative feedback)
Vo= (V)

Second op-amp has a positive feedback, so it acts as an schmitt trigger.

Since
V., =— V, this is a non-inverting schmitt trigger.
Threshold value
Vin = 12 26
VTL = B 6 V

Option (A) is correct.

X'uD"”

al

Option (C) is correct.

LXI D, DISP

LP : CALL SUB

LP + 3
When CALL SUB is executed LP+3 value is pushed(inserted) in the stack.
POP H = HL=LP+3

DAD D = HL=HL+ DE
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SOL 8.12

SOL 8.13

ANALOG & DIGITAL ELECTRONICS CHAP 8

= LP+3+ DE

PUSH H = The last two value of the stack will be HL value i.e,
LP+ DISP+ 3

Option (D) is correct.
Zener Diode is used as stabilizer.
The circuit is assumed to be as

1

1 kQ

+

l

12V

We can see that both BE and BC Junction are forwarded biased. So the
BJT is operating in saturation.

Collector current I [= %

Note:- In saturation mode I 7 31z

£15.36 mA

Option (C) is correct.
The characteristics equation of the JK flip-flop is

Qui=JQ,+KQ, Q.+1 is the next state
From figure it is clear that
J =Qp; K= Qp

The output of JK flip flop

Qi = QpQu+ Qs Qa = Qu(Qu+ Q) = Qs
Output of T flip-flop

QB(n+1) = QA
Clock pulse Q4 Qs Qan+1) @B(n+1)
Initially(¢,) 1 0 1 0
t,+1 1 0 1 0
t,+ 2 1 0 1 0
t,+3 1 0 1 0
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SOL 8.14  Option (C) is correct.
We can obtain three operating regions depending on whether the Zener and
PN diodes are forward biased or reversed biased.
1. v; = —0.7V, zener diode becomes forward biased and diode D will be off
so the equivalent circuit looks like

v, <~> l\:/:vj j Io
T 1 |

The output v, =—0.7V
2. When —0.7 < v; < 5.7, both zener and diode D will be off. The circuit is

—
1 G

Output follows inputtine v,= v;
Note that zener goes in reverse breakdown(i.e acts as a constant battery)

te

]
|

only when difference between its p=n junction voltages exceeds 10 V.
3. When v; > 5.7V, the diode D will be forward biased and zener remains
off, the equivalent circuit is

1 kQ

e % 'wl .

U, =54+07=57V

SOL 8.15 Option (B) is correct.
Since the op-amp is ideal
v = v =+ 2 volt
By writing node equation
v—-0,v—v _ 0

R T 2R
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2, 2-v) _
rt g Y
44+2—v,=0
v, = 6 volt

SOL 8.16 Option (B) is correct.
Given circuit is,

10 kQ

10 V] =15V

We can observe that diode D, is always off, whether D is on or off. So
equivalent circuit is.

D,
10 k€

10 VT
10 k2

D, is ON in this condition and

10
W =10F10 <10

= 5 volt

SOL 8.17 Option (A) is correct.
By writing KVL equation for input loop (Base emitter loop)

10 — (10kQ) Iy — Vg — Vo =0 (1)
Emitter current Ip = 1‘6700
I = Iy =B
50, 1VT00 = 1001,
I = 155 107

Put I into equation (1)
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10— (10x 10— 07—V, =0
10 x 107
9.3 2V, =0
N V, = % — 465 A

SOL 8.18 Option (A) is correct.
The circuit is

X B
L[D»{jf

Output Y is written as
Y =X®B
Since each gate has a propagation delay of 10 ns.
A
X

<—]100 ns —

j

SOL 8.19  Option (D) is correct.
CALL, Address performs two operations

(1) PUSH PC = Save the contents of PC (Program Counter) into stack.
SP = SP — 2 (decrement)
((SP)) < (PC)
(2) Addr stored in PC.
(PC) < Addr
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SOL 8.20

SOL 8.21

SOL 8.22

SOL 8.23

SOL 8.24

ANALOG & DIGITAL ELECTRONICS CHAP 8

Option (B) is correct.
Function F' can be minimized by grouping of all 1’s in K-map as following.

YZ
YN\ 00 01 11 10

0] 1 1 1 ]o

F=XY+YZ
Option (D) is correct.

Since F=XY+ YZ
In option (D)

Y
E Z— YZ

Option (A) is correct,
Figure shows currenticharacteristic-of-diode during switching.

F=XY+YZ

Option (B) is correct.

The increasing order of speed is as following

Magnetic tape> CD-ROM> Dynamic RAM>Cache Memory>Processor
register

Option (B) is correct.
Equivalent circuit of given amplifier
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Feedback samples output voltage and adds a negative feedback voltage (vp)
to input.
So, it is a voltage-voltage feedback.

SOL 8.25 Option () is correct.
NOR and NAND gates considered as universal gates.

SOL 8.26 Option (A) is correct.
Let voltages at positive and negative terminals of op-amp are V. and V.
respectively, then
V. = V.=V, (ideal op-amp)
In the circuit we have,
V-0 V- W)
1 R
(CS>
(RCs) V.+ V.— Vy(s) =0
(14+ RCs) V; = V()

=0

_|_

Similarly current [, is, L = %
_ RCs
1 =filsy,
I =" OV,

I, = WG [t 90
| I| = 2mf>¢10<107° X 10
| L] =2Xmx50x10x10°X 10
]I,,,] = 107 mA, leading by 90’

SOL 8.27 Option (D) is correct.
Input and output power of a transformer is same
P = Fout
for emitter follower, voltage gain (A,) =1
current gain (A;) > 1
Power (P,,) = A, A, P,
Since emitter follower has a high current gain so F,; > P,

SOL 8.28 Option (D) is correct.
For the given instruction set,

XRA A= XOR A with 4 = A =0
MVI B, F0 H=B = FOH
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SUB B=A=A-B
A=00000000
B =11110000
2’s complement of (— B) =00010000
A+(=B)=A—B =00010000
=10H

SOL 8.29 Option (D) is correct.
This is a schmitt trigger circuit, output can takes two states only.

Vor =+ 6 volt

Vor =— 3 volt
Threshold voltages at non-inverting terminals of op-amp is given as

Vi =6, Vir =0 _

2 1
3Vrg—6 =0
Ve =2,V (Upper threshold)
Similarly
VL _2(_ 3) 4 V{L -
3V +:3 =0
Vip==1"V==(Tzower threshold)
For Vin < 2 Volt, Vy =06 Volt

Vin > 2 Volt, Vp =— 3 Volt
Vi, < —1Volt Vp =+ 6 Volt

Vin > —1Volt 1 =— 3 Volt
Output waveform

A

VD

6

SOL 8.30 Option (A) is correct.
Assume the diode is in reverse bias so equivalent circuit is
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10 sinwt (~> _T_ Vélo kO
5 V'|'

_ 10sinwt .
Output voltage 1 = 10 + 10 X 10 = 5sinwt

Due to resistor divider, voltage across diode Vp < 0 (always). So it in reverse
bias for given input.

Output, Vo = bsinwt

SOL 8.31 Option (C) is correct.

This is a current mirror circuit.<Simee Gyis high so Ioy = I, Ip = I

Vg = (= 5740.7)
=—4.3 volt
Diode D, is forward biased.
So, current [ is, I =1In=1In
— w = 4.3 mA

SOL 8.32 Option (D) is correct.
In positive half cycle of input, diode D is in forward bias and D, is off, the
equivalent circuit is

I | I T
V=+5 sinwt<~> E TVcZ

Capacitor (; will charge upto +5 volt. Vo =+ 5 volt
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In negative halt cycle diode D is off and D, is on.

Va
Il

= TVJ

V=-5 sinwt<~> o l
i

Now capacitor Vi will charge upto —10 volt in opposite direction.

+

SOL 8.33 Option () is correct.
Let input Vj, is a sine wave shown below

/N N\
NV VA

According to given transfer eh@racteristics of rectifiers output of rectifier P

A

‘/in

1S.

A

Ve

<+ v

vV

Similarly output of rectifier Q is

ANV VA

A

Vs

S8

Output of a full wave rectifier is given as
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SOL 8.34

SOL 8.35
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+ Vv

To get output Vj

Vo=K(= Vr+ V) K — gain of op-amp
So, P should connected at inverting terminal of op-amp and Q with non-
inverting terminal.

Option () is correct.

Option (C) is correct.
For low frequencies,

w—»O,soL—»oo

wC

Equivalent circuit is,

R,
o O
R,
v,0 A"A%% =
R, —ov,
b’

Applying node equation at positive and negative input terminals of op-amp.

?JA—M;_{_UA—UO =0

R R,
204 = v+ U, VU Ri=Ry= Ry
Similarly,
v —v , vu—0
s + R 0
2U4 = U, " R3=R,= Rp
So, v, =10

It will stop low frequency signals.

For high frequencies,

w—»oo,then%ﬂo

Equivalent circuit is,
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SOL 8.36

SOL 8.37

ANALOG & DIGITAL ELECTRONICS
R,
AN
R,
v, 0——AAMN—>
R, —o,
+
R,
Output, VU, = V;

So it will pass high frequency signal.
This is a high pass filter.

Option (D) is correct.
In Q.7.21 cutoff frequency of high pass filter is given by,

W= 27?1%,4 C
Here given circuit is a low pass filter with cutoff frequency,
Wy — 1 g B
o % & 271 RA C
wr, = Qwh

When both the circuits ate connécted together, equivalent circuit is,

I/P  [High pass Low pass o/P
filter (w,) “|filter (2w,)

So this is is Band pass filter, amplitude response is given by.

Gain

Option (B) is correct.
In SOP form, F' is written as
F =¥m(1,3,5,6)
=XYZ+XYZ+XYZ+XYZ
Solving from K- map

Yz B
Y7z Yz Yz YZ
. — -
X 1 1
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F=XZ+YZ+XYZ
In POS form F=(Y+2)(X+2)( X+ Y+ 2)
Since all outputs are active low so each input in above expression is
complemented

F=(Y+2)(X+2Z)(X+ Y+ 2)

SOL 8.38 Option (B) is correct.

Given that SP =2700H
PC =2100H
HL = 0000 H

Executing given instruction set in following steps,
DAD SP = Add register pair (SP) to HL register

HL = HL + SP
HL = 0000 H + 2700 H
HL =2700H

PCHL = Load pregram counter with HL contents

PC = HIL, =2700 H
So after execution contents are;
PC =,2700 Hy HL = 2700 H

SOL 8.39 Option (D) is correct.
If transistor is in normal active region,| base current can be calculated as
following,
By applying KVL for input loop,
10 — I (1X10%) — 0.7 — 270 X 10° Iz = 0
Blp+ 270 Iy = 9.3 mA, s Ao = Pl
Iz(6+270) = 9.3 mA

Iy —-93mA  _ ggo5 A

270+ 100
In saturation, base current is given by,
10—1Ic(1) — Vep— Ip(1) =0
% = IC(sat) IC =~ Ip
Veg = 0
I (sar) = 5 mA
- IC (sat) i o

Iy < Ip(sar), so transistor is in forward active region.
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SOL 8.40

SOL 8.41

ANALOG & DIGITAL ELECTRONICS CHAP 8

Option (B) is correct.
In the circuit

C "

+10 Ve

We can analyze that the transistor is operating in active region.
Veeon) = 0.6 volt
Ve— Vg =0.6
6.6 — Vg =0.6
Ve =6.6—0.6 =06 volt
At emitter (by applying KCL),

Iy =Ip+ 11
_ 6-+46.6 6
Iy = %) +1()Q ~ (0.6 amp

Ver = Vo — Vg =10 — 6 = 4 volt
Power dissipated in transistordis given by.
Pr'= VepX Ie =4 %0.6 o do~1Ig=0.6 amp
=24 W

Option (D) is correct.
This is a voltage-to-current converter circuit. Output current depends on

input voltage.

Since op-amp is ideal v, = v. =
Writing node equation.
w—v , u=0 _
R R
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SOL 8.43

SOL 8.44
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=R

oyl
v =g+ w)

Since the op-amp is ideal therefore

R+R\_V
“(“hw )

i =4 =

w _Vi R
r T(R1+R2>

Option (D) is correct.
In the circuit output Y is given as

Y =[A® B|®[C® D

Output Y will be 1 if no. of 1’s in the input is odd.

Option () is correct.
This is a class-B amplifier whose efficiency is given as
n= E%
where Vp — peak value of input ‘signal
Vee = supply voltage
here Vp = 7 volt, Voo = 10 volt

s0, n =T S E 100 = 54.95% = 55%

Option (B) is correct.
In the circuit the capacitor starts charging from 0 V (as switch was initially
closed) towards a steady state value of 20 V.

for ¢t < 0 (initial) for ¢t - oo (steady state)
+10 V +10 V

1 kQé 1 kO
==v,(0)=0

v, () =20 Vol

—18 A% —-10V
So at any time ¢, voltage across capacitor (i.e. at inverting terminal of op-
amp) is given by
v (1) = ve(00) 4 [1:(0) — we(o0)] ¥
(1) = 20(1 — e%)
Voltage at positive terminal of op-amp
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SOL 8.45

SOL 8.46

ANALOG & DIGITAL ELECTRONICS CHAP 8

UVt — Yout vy —0
0 100 0

Uy = % Vout

Due to zener diodes, —5 < v <+ 5

So, v = %(5) \Y
Transistor form —5 V to +5 V occurs when capacitor charges upto v,.
_ t/rey _ 10X5
So 20(1—e ) 11
_gl/RC _ D
1—e€ 99
17 _ _-tykrC
22 ~ ¢
t=RC ln(%) = 1x10°X.01 X 10°°% 0.257 = 2.57 psec
Voltage waveforms in the circuit is shown below
t
1),,( ) 11)”( t) Towards 20 V
0
t
75 —

Option (B) is correct.
First convert the given number from hexadecimal to its binary equivalent,
then binary to octal.

Hexadecimal no. AB. CD

Binary equivalent 1010 1011-1100 1101
A B C D

To convert in octal group three binary digits together as shown

019 101 011-110 011 010
2 5 3 6 3 2

Option (B) is correct.

In a 555 astable multi vibrator circuit, charging of capacitor occurs through
resistor (R4+ Rp) and discharging through resistor Rp only. Time for
charging and discharging is given as.
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1o = 0.693(R4+ Rp) C = 0.693 R C
But in the given circuit the diode will go in the forward bias during charging,
so the capacitor will charge through resistor R4 only and discharge through
Rp only.
RA = RB
So 10 = 1p

Option (A) is correct.
First we can check for diode D,. Let diode D, is OFF then the circuit is

10vVT 5A

1
IS
— K
2
2A'AY
IS

In the above circuit diodeD; must be ON, as it is connected with 10 V
battery now the circuit is

10
AN
T |
o

Because we assumed diode D, OFF so voltage across it Vp, <0 and it is
possible only when Dj is off.

1Q

+<—VD2_> — 25 V

10
IOVJ:I 1Q§ 5A

So, all assumptions are true.

Option (D) is correct.
In the positive half cycle of input, Diode D; will be reverse biased and
equivalent circuit is.
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£+

Since there is no feed back to the op-amp and op-amp has a high open loop
gain so it goes in saturation. Input is applied at inverting terminal so.

Vo =—Voe =—12V
In negative half cycle of input, diode D; is in forward bias and equivalent

circuit is shown below.

c V=07 VJ_

R,
v, + !

|||—|

Output Vp =V, + V.
Op-amp is at virtual ground.so.Ve=V.=0 and Vp =V, =07 V
Voltage wave form at point P is

Vi
07VH = —

~12V |_

-~V

Option (A) is correct.
In the circuit when V; < 10 V, both D; and D, are off.
So equivalent circuit is,

10 \T 5 VT
° A

<
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Output, V, =10 volt

When V; > 10 V (D, is in forward bias and D; is off
So the equivalent circuit is,

Lt ]
B2

10\T SVT

Output, Vo=V
Transfer characteristic of the circuit is

A
ﬂJ

10 v,

SOL 8.50  Option (B) is correct.
Assume that BJT is in agtive region, thevenin equivalent of input circuit is
obtained as

—-12V

Vi— Vi Va—(=12)
5t 100 -0

20V, =20V, + 3V, +36 =0
23V, =20x5-36,V, =5V

Thevenin resistance Ry, = 15 KQ || 100 K2
= 13.04 KQ

So the circuit is
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+12'V

R,=13.04 kQ

V,=2.78 VI =

Writing KVL for input loop
278 — Ryl —0.7 =0
Iy = 0.157 mA

Current in saturation is given as,

Tosa
IB(sat) = Cé 2
-[C(sat) — % =54 A
So, T, = 15 A — 0,181 mA

Since Ip(a) > Ip, thereforelassumption is true.

SOL 8.51 Option (C) is corrects
Here output of the multi Mdbrator-is
Vo =% 12 volt
Threshold voltage at positive terminal of op-amp can be obtained as following
When output Vo =+ 12 V, equivalent ¢ircuit is,

L
I :l% V=+12V
2 kQ

10 k2
L AM—o—o]
%10 kQ

writing node equation at positive terminal of op-amp

‘/th_]-z ‘/th_O_
w0 T 0

Vi, = 6 volt (Positive threshold)
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So, the capacitor will charge upto 6 volt.
When output 1) =— 12 V, the equivalent circuit is.

1

%10 k2

node equation

Vin + 12

I :[>7_o V=—12V
2 kO

V;h_ 0

2

+

T

5 Vi + 60 + Vy, =0

Vi =— 10 volt (negative threshold)

So the capacitor will discharge upto —10 volt.
At terminal P voltage waveform is.

A

A A
o NN

Option () is correct.

Option () is correct.

Option (A) is correct.
Function F' can be obtain as,

F =588+ LSS+ LSS+ LSS
—ABC+ABC+1-BC+0-BC
= ABC+ ABC+ BC = ABC+ A BC+ BC(A+ A)
— ABC+ ABC+ ABC+ A BC
=(1,2,4,6)
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SOL 8.55 Option (A) is correct.
MVI H and MVI L stores the value 255 in H and L registers. DCR L
decrements L by 1 and JNZ checks whether the value of L is zero or not. So
DCR L executed 255 times till value of L becomes ‘0.
Then DCR H will be executed and it goes to ‘Loop’ again, since L is of 8 bit
so no more decrement possible and it terminates.

SOL 8.56 Option (A) is correct.

XCHG= Exchange the contain of DE register pair with HL pair So now addresses of
memory locations are stored in HL pair.

INR M= Increment the contents of memory whose address is stored in HL pair.

SOL 8.57 Option (A) is correct.
From the circuit we can observe that Diode D; must be in forward bias
(since current is flowing through diode).
Let assume that D, is in reverse bias, so equivalent circuit is.

2 kQ

Voltage V, is given by

V, =1x2=2Volt

V, =0
V, >V, (so diode is in reverse bias, assumption is true)
Current through D, is Ip, =0

SOL 8.58 Option (C) is correct.
SHLD transfers contain of HL. pair to memory location.
SHLD 2050 = L — M[2050H]

H — M[2051H]

SOL 8.59 Option (D) is correct.
This is a N-channel MOSFET with Vg =2V

Viu =4+ 1V

VDS(sat) = Vos— Vrm
VDS(sat) =2-1=1V
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Due to 10 V source Vpg > Vpg(sat) 50 the NMOS goes in saturation, channel
conductivity is high and a high current flows through drain to source and it
acts as a short circuit.

So, V=0
Option (C) is correct.
Let the present state is Q(t), so input to D-flip flop is given by,
D=Q(t®eX
Next state can be obtained as,
Q(t+1)=D

—Q(ex

= Q)X+ Q1) X

=Q(t), if X=
and QUt+1)=Q(t), if X=0

So the circuit behaves as a T flip flop.

Option (B) is correct.
Since the transistor is operating in active region.
Iy & 01p
Ip.. 1 mA
Iy = S=—rr=10 uA
PEF =00 e

Option (C) is correct.
Gain of the inverting amplifier is given by,

6
A, =L —_IXI0° By MG

R R

_1x10°

By ==
A, =—10 to —25 so value of R,
6

Rlz%:wom for A, =— 10

C_10° _ _
R, = 925 =40 k2 for A, =—25

R, should be as large as possible so R; = 100 kf2

Option (B) is correct.
Direct coupled amplifiers or DC-coupled amplifiers provides gain at dc or
very low frequency also.
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SOL 8.64

SOL 8.65
CHECK

SOL 8.66

SOL 8.67

SOL 8.68

ANALOG & DIGITAL ELECTRONICS CHAP 8

Option (C) is correct.

Since there is no feedback in the circuit and ideally op-amp has a very high
value of open loop gain, so it goes into saturation (ouput is either + V or
— V') for small values of input.

The input is applied to negative terminal of op-amp, so in positive half cycle
it saturates to — V' and in negative half cycle it goes to + V.

Option (B) is correct.
From the given input output waveforms truth table for the circuit is drawn
as

OOH%
HOO:xj
= D)

In option (A), for X; =1,Q = 0 so it is eliminated.

In option (C), for X; =0,0Q = 0 (always), so it is also eliminated.

In option (D), for X; = 0,Q = 1, which does not match the truth table.
Only option (B) satisfies the truth table.

Option (D) is correct.

In the given circuit NMOS)Q; and) Q, makes an inverter circuit. Q, and Q,
are in parallel works as an-OR: circuit and Q, is an output inverter.

So output is

Q =X+ X = X.X

Option (D) is correct.
Let Q(t) is the present state then from the circuit,

Xl:l—DQ(ij)Q(t)

X=1
Qt

C

So, the next state is given by

Q(t+ 1) = Q(t) (unstable)

Option (B) is correct.
Trans-conductance of MOSFET is given by
_ Jdip
I = Vs
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_(2-1)mA
BRCESIA =1mS

Option (D) is correct.
Voltage gain can be obtain by small signal equivalent circuit of given

amplifier.

Vo =— gmvgsRD
UVgs = Uin
SO’ Vo =— ngDUm
Voltage gain A, = % —— guRp =— (1mS) (10kQ) =— 10

Option (C) is correct.
Given circuit,

2.2 kQ i

10 V=

In the circuit
Vi =3.5V (given)
Current in zener is.
I, = Vi—Vz _35-33 — 9mA

Ry 0.1x10°

Option (C) is correct.
This is a current mirror circuit. Since Vpp is the same in both devices, and
transistors are perfectly matched, then
[Bl = IBQ and [Cl = ICQ
From the circuit we have,
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SOL 8.73

ANALOG & DIGITAL ELECTRONICS
+3V
°

1

I
leooog_[ =1000
1, 1,

-5V
Ip = Inn+ Ip1 + Ipp = Ion + 21po
:]@-1-22@
_ 2
In _I@<1+ 6)
I :1:7132
(1 +3>
Ir can be calculate as
L= =980 43 mA
1x10
So, I =44-3T:4.3 mA
=100)

Option (B) is correct.

The small signal equivalent circuit of given amplifier

CHAP 8

e IBl — IBQ

Vo= I, Iy =Bl

Here the feedback circuit samples the output voltage and produces a feed

back current Iy which is in shunt with input signal. So this is a shunt-shunt

feedback configuration.

Option (A) is correct.

In the given circuit output is stable for both 1 or 0. So it is a bistable multi-

vibrator.
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Option (A) is correct.

Since there are two levels (+ Voo or — Vie) of output in the given comparator
circuit.

For an n-bit Quantizer

2" = No. of levels
2" =2

n =1

Option (C) is correct.

From the circuit, we can see the that diode D, must be in forward Bias.
For Dy let assume it is in reverse bias.

Voltages at p and n terminal of D is given by V, and V,,

V, < V, (D is reverse biased)

1 kO 1 kO

NN
v l
© 8V
5V )
T v

Applying node equation

L

%;5+%f8:0
2V, =—3
V,=—15
V, =0

V, < V, (so the assumption is true and D is in reverse bias) and current in
Dy
]Dl =0 mA

Option (D) is correct.
The small signal ac equivalent circuit of given amplifier is as following.

B C
+

Us R B L g Uy G, Vx
Rm

Here Rp = (10 kQ | 10 kQ2) = 5 kQ
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SOL 8.77

SOL 8.78

SOL 8.79

ANALOG & DIGITAL ELECTRONICS

gn = 10 ms
50
Vgt =P = =5k
: g ’ 10x 107
Input resistance

Ry, = Rp|m =5kQ |5 k2 =25kQ

Option (D) is correct.
For PMOS to be biased in non-saturation region.
Vsp < Vsp(sat)
and
Vspaty = Vsa + Vr

CHAP 8

VS‘D(sat) =4-1 { VSG =4 —0=4 volt

= 3 Volt
So, Vep < 3
Vo—Vp <3
4—-IpR <3
1< IpR

IpR > 1, Ip=1mA

R > 1000 ©
Option () is correct.

Option (B is correct.

If op-amp is ideal, no current will enter in op-amp. So current 7, is
_ LY

S 1x10°

b

(1)

v =U- =1, (ideal op-amp)

Uy — Uy Uy — 0 o
100x10°  10x 103
vy — v+ 100, =0

11v, = v,
For equation (1) & (2)
_ v —11v, _ 10w,
Co1x10®  10°
Input impedance of the circuit.

b

6
Ry =2 :—%:— 100 kO
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SOL 8.80 Option (A) is correct.
Given Boolean expression,
Y =(A-BC+D)(A-D+ B-C)
(A-BCD)+ (ABC-B-C)+ (AD)+ B CD
= ABCD+AD+BC D

= AD(BC+1)+BCD =AD+BC D

SOL 8.81 Option (D) is correct.
In the given circuit, output is given as.

= (4y® B)) O (4@ B) O (A:® By) O (4;® By)
For option (A)
Y =(101)0(0®0)0(1®1)0 (0®0)
=0000000 =1
For option (B)
Y =(000)0(1®1)0(0®0)0(1®1)
=0000000=,1
For option (C)
Y = (0©0)0 (0000 (1®1)0 (0@0)
=0000000=1
For option (D)
Y =101 6 0®00(Le1)o0al)
=0000001 =0

SOL 8.82 Option (B) is correct.
In the given circuit, waveforms are given as,

SOL 8.83 Option (C) is correct.
The program is executed in following steps.
START MVI A, 14H — one instruction cycle.
RLC = rotate accumulator left without carry
RLC is executed 6 times till value of accumulator becomes zero.
JNZ, JNZ checks whether accumulator value is zero or not, it is executed 5

GATE Previous Year Solved Paper By RK Kanodia & Ashish Murolia
Published by: NODIA and COMPANY ISBN: 9788192276243
Visit us at: www.nodia.co.in




PAGE 500

SOL 8.84
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times.
HALT — l-instruction cycle.

RLCNo[o]o]olo[o]o]o0

NN L

So total no. of instruction cycles are
n=14+6+5+1
=13

Option (B) is correct.
In the given circuit
Vi=0V
So, transistor @) is in cut-off region and () is in saturation.
S —IcRe — Vepay —1.25 =0
5—IcRc—0.1—-125=0
5—IsRc =1.35
=135 { Ww=>5—-I1-R¢

GATE Previous Year Solved Paper By RK Kanodia & Ashish Murolia
Published by: NODIA and COMPANY ISBN: 9788192276243
Visit us at: www.nodia.co.in

CHAP 8



CHAP 8

SOL 8.85

SOL 8.86

SOL 8.87

ANALOG & DIGITAL ELECTRONICS PAGE 501

+5V

1=1.25 mA

1 kQ

Option (C) is correct.

Since there exists a drain current for zero gate voltage (Vgg = 0), so it is a
depletion mode device.

Ip increases for negative values lof gate voltages so it is a p-type depletion
mode device.

Option (B) is correct,
Applying KVL in input laop,
4 — (33 % 10% Iz — Vi — (3.3 X 10%) Iji= 0
4 —(33x10% Iz — 0.7 — (3.3 x 10%)(hpe 1) I =0
3.3 =[(33x10%) + (3.3 10°) (99 + 1)]I5

g = (hfe + 1)[3

_ 3.3
Iy = 3 3
33 x10°+3.3x10°x 100
Ic = hplp
99%33 o _ 33

~ [0.33+3.3] 100 T 0.33+33

Option (D) is correct.
Let the voltages at positive and negative terminals of op-amp are v, and v.
respectively. Then by applying nodal equations.

V. — Uin + V- — Vout __ O
Ry Ry

20 = U+ Uput (1)

Similarly,
Uy — VUin

U+_O .
i =0

(%)

_|_
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SOL 8.89
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vy — Ui+ v (JWCR) =0

v (1 4+ jwCR) = Vj, -(2)
By equation (1) & (2)
2Uin oy . _ : _
T3 wCR Vin + Uout { v = v (ideal op-amp)
Uin 1 +ijR 1 Vout
(1 —jwCR)

Vout = Umm
Phase shift in output is given by
0 =tan' (— wCR) — tan™' (wCR)
= 71 —tan ' (wWCR) — tan™' (WCR)
=1 —2tan"' (wCR)

Maximum phase shift 0=

Option (C) is correct.
In given circuit MUX impléments a 1-bit full adder, so output of MUX is
given by.
F=Sum=AoQ®C,,
Truth table can be obtain.as.

P Q Cin Sum
0 0 0 0
0 0 1 1
0 1 0 1
0 1 1 0
1 0 0 1
1 0 1 0
1 1 0 0
1 1 1 1

Sum = P Q Cyy+ PQCu+ PQ Cy+ PQCy
Output of MUX can be written as
F=PQ L+PQ L+PQ L+ PQ- kL

Inputs are,

IUZC;?ny Ilzany IQZC;n; ISZC’m

Option (D) is correct.
Program counter contains address of the instruction that is to be executed
next.
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Option (A) is correct.
For a n-channel enhancement mode MOSFET transition point is given by,

VDS(sat) = Vos— Vrm " Vg = 2 volt
Vps(sat)y = Vas — 2
From the circuit,
Vbs = Vs
So Vpsat)y = Vps —2 = Vbs = Vps(sar) + 2
Vps > Vbs(sat)
Therefore transistor is in saturation region and current equation is given by.
Ip = K(Vgs — Vig)?
4 = K(Vgs—2)°
Vs is given by
Ves= Vps =10—IpRp =10—4X1 =6 Volt

So, 4 =K(6-2)°
_1
K =7

Now Rp is increased to 4 K€2, Let\current is Ip and voltages are ng = V&;S
Applying current equation.
Ip = K(Vas,— Vin)®

iy ! %(V'GS— 2)>2

Ves = Vps = 10 — IpbaRp =0 — 41
So,
4y = (10 — 4Ip — 2)* = (8 — 41p)?
= 16(2 — Ip)*
Ip = 4(4+ I — 4lp)
41h - 17416 =0
I'H =2.84 mA

Option (D) is correct.
Let the voltages at input terminals of op-amp are v. and v, respectively.
So, v = v. = 0 (ideal op-amp)

0K 10 kO
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Applying node equation at negative terminal of op-amp,

Oty Dot — g (1)
At node z
Ua:_o Uz — Vout Uaf,_o_
o 10 1 VY
(o + Uy — Vout + 107}1 -
12 Uy = Vout
— Yout
LD
: Uin, & —
From equation (1), 4 10 0
o Vout
Uin =790
Lout — 120
,U’I;”L

SOL 8.92 Option (D) is correct.
In the positive half cycle (when'V;, >4 V) diode D, conducts and D; will
be off so the equivalent cireuit is,

10 kQ
— AW

! °+
3-

V. () 4V + V.
== + 4V
10 k2 T
O

V;ut =+ 4 Volt

In the negative half cycle diode D; conducts and D, will be off so the circuit
is,

10 kQ

10 kQ T
: )

Applying KVL
Vi, —10I+4—101 =0
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Vint+4 _
20 !
Vi,=—10 V (Maximum value in negative half cycle)
_—10+4 __ 3
50 I'=""% ="1gm4
‘/in_ V(v)ut —
10 =1
_ 10 _ I/out __i
10 10
Vour =— (10 — 3)
Vour =— 7 volt

SOL 8.93 Option (C) is correct.

In the circuit, the capacitor charges through resistor (R4 + Rp) and discharges
through Rp. Charging and discharging time is given as.

T = 0.693 (R4 + Rp)C

T) = 0.693MR ;€
I Y 1
Frequency  J= 7 = 5 S 0.693 (Ra 1 205) C
1 = 10x10°
0.693 R4+ 2Rp) X 10 x 10
4AXI0" =Rs+ 2Rp (1)
duty cycle = % =0l
0.693(Ra+ Rp)C 3
0.693 (R4 +2Rz) C 4
4R s+ 4Rp — 3R4+ 6Rp
Ry = 2Ry (2)

From (1) and (2)
2R, = 14.4x 10
Ry =7.21 kQ
and Rp = 3.60 kQ

SOL 8.94 Option (B) is correct.
Given boolean expression can be written as,

F=XYZ+XYZ+XYZ+XYZ+ XYZ
=XYZ+YZ(X+X)+ XY(Z+ 2)
= XYZ+YZ+ XY
=YZ+Y(X+XZ) - A+BC=(A+B)(A+ 0
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=YZ+Y(
=YZ+Y(
=YZ+ YX+Y.

X+ X)(X+2)
X+7)

SOL 8.95 Option (B) is correct.

Clock X X XN X
0

Serial::] 1{o] 1]

Input

Y

ala

X: X1®X(), Y :X2
Serial Input 7= X® Y = [X;® X)| ® X,
Truth table for the circuit can be obtain as.

Clock pulse Serial Input Shift register
Initially 1 1010
1 0 1101
2 0 0110
3 0 0011
4 s 0001
5 0 1000
6 1 0100
7 1 1010

So after 7 clock pulses contents of the shift register is 1010 again.

SOL 8.96 Option (D) is correct.
Characteristic table of the X-Y flip flop is obtained as.

X Y Q | Q.
0 0 0 1
0 0 1 1
0 1 0 0
0 1 1 1
1 0 0 1
1 0 1 0
1 1 0 0
1 1 0 0
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SOL 8.97

SOL 8.98

SOL 8.99
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Solving from k-map

YQ!E
XN\ 00 01 11 10

o 1 | 1| 1

Characteristic equation of X-Y flip flop is

Q’n+1 — ? @ + an
Characteristic equation of a J-K flip-flop is given by

Q’n+1 = ?QH—{— J @
by comparing above two characteristic equations
J=Y,K=X

Option (A) is correct.
Total size of the memory systénuis given by.

= (2'¥x4) X8 bits
= 2" X' 8wbits

= 2'LByfes

= 16K bytes

Option (C) is correct.
Executing all the instructions one by one.

LXIH,1FFE = H = (1F)y, L = (FE)4
MOV B,M = B = Memory [HL| = Memory [1IFFE]
INR LsL =L+ (1)g= (FF)y
MOV A M= A = Memory [HL] = Memory [IFFF]
ADD B=A =A+B
INR LoL =L+ (1)g= (FF)g+ (1)g = 00
MOV M, A = Memory [HL| = A
Memory [1F00] = A

XOR A=A =AXORA =0
So the result of addition is stored at memory address 1F00.

Option (D) is correct.
Let the initial state Q(t) = 0, So D = @ = 1, the output waveform is.
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SOL 8.100

SOL 8.101

ANALOG & DIGITAL ELECTRONICS CHAP 8

Clk(ﬁnzlokHz){ | { | { | l | ] | ] | { |
output | | | | | | I_

Q)

So frequency of the output is,

fout - ,];n :%: 5 kHz

Option (A) is correct.
This is a half-wave rectifier circuit, so the DC voltage is given by

V;lc:ﬁ
e

Equivalent circuit with forward resistance is

=5 Q
AN

. §45 0

DC current in the circuit

'y
I, 2 — (Vi /)
¢ T+ R (5 =+ 45)
Vin
lie = 50

Option (B) is correct.

In the positive half cycle zener diode (D,) will be in reverse bias (behaves as
a constant voltage source) and diode (D) is in forward bias. So equivalent
circuit for positive half cycle is.

1 kQ

10 v————: W\'VJ_

V,=3.3

+
10sin wt<~> I 1 ng VOT
V,=0.7 V-|-

Output Vo=V+ V.
=0.7+3.3

=4 Volt
In the negative halt cycle, zener diode (D,) is in forward bias and diode (D)
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is in reverse bias mode. So equivalent circuit is.

1 kQ
A% J_
~10 V———: v, -
10sin wt <~> 1 kO

So the peak output is,

10
0o — 1
Vo= X
V, =5 Volt

SOL 8.102 Option (A) is correct.
For active low chip select CS = 0, so the address range can be obtain as,
A Aig A1z A1y A Arg Ao As A7 AgAs Ay Az Az A Ay
1110 0000 0000 0000

1110 1111 1111 1111
So address range is EQ00-EFEE

SOL 8.103 Option (C) is correct.
A first order low pass filter is shown in following figure.

AN ot

vi(@) o= v

Transfer function

v Wlw) 1 1 1
A1) = 3w e L w0 " jweR+1

Given that | H(jw)| = 0.25
_1

1
VWi CPRP+1 4
16 = wiR*C*+ 1
WiR*C* =15
47 f£(50)*(5 x 107°)* = 15
fi = 2.46 kHz
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SOL 8.104

SOL 8.105

SOL 8.106

ANALOG & DIGITAL ELECTRONICS

Option (A) is correct.
In the circuit, voltage at positive terminal of op-amp is given by
Ve — U , Vp—2
0 T3 0
3(vy— ) +10(vy—2) =0

13vy =20+ 3w,
Output changes from +15V to —15 V,when v. > vy

20+ (3% 15)
- 13

Ut

Option (B) is correct.
Output for each stage can be obtain as,

B

DXt

pe

So final output Y is.

B
Dir
B
D;F

S

-
wy)

§

P QRIS (P+Q) (R+9)
P+Q+

Option (B) is correct.
We can analyze that the transistor is in active region.

(ﬁil)IE - (99931)(1 mA) = 0.99 mA

Ic =
In the circuit

+15 V
1,
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SOL 8.107

SOL 8.108

SOL 8.109

ANALOG & DIGITAL ELECTRONICS

In the circuit

Ver = 0.7V
Ve = Ip X1 k2
Vg — Vg =0.7
Vp =0.7+1=1.7 volt
Current through Ry
W 1T
I =170 T 17 ~ 100k

Current through Rp

Ipp

T B+1 " (99+1)
, by writing KCL at Base
= Ip+ In

=10+ 100 =110 pA
Current through R¢

L =Io+ Inp = 0.99mA + 110 gA = 1.1mA

Option (D) is correct.
Output voltage

Vo = 15 — LRy
L1154 (1.1 mA) (1kQ) =139V

Option (A) is correct.
Current in Rp

_W—Vp
Inp = Ry
011mA — 139 1.7kQ
Rp
Rr =110.9 k2

Option (A) is correct.
By writing node equations in the circuit

C
—AW\ I

<
o
Q
Il
Il
5
I——MA—
=
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Lo Ve v, O+ (V- V) Cs =0
or V.(1+2RCs) — V,— sCRV, =0 (1)
V,
or (%—%)Cs—i—?:()
or V,(1+ sCR) — V,sCR =0 .(2)
From equation (1) & (2)
(L§%§y1+%mam—%—smngzo
(14 sCR) (1 +2sCR) B
Vy[ sCR sCRI =V
Vu+%mu4§ﬁﬁ—§§m)_v
Y sCR T
Transfer function
Vi CR
T(s) =L = 5
(5) Voo 14+3sCR+ 8C°R’
T(jw) = jwCR _ JwCR
1+3wCR— C°R*w* (1 - C°R*W) + 3jwCR
SOL 8.110 Option (A) is correct.
Applying Barkhausen eritérion of oscillation phase shift will be zero.
ZT(jwy) =0 wy —frequency of oscillation.
1- CRuw =0
1
“ e
“ = pe
SOL 8.111  Option (C) is correct.
In figure
__ W
= Rr+ R f
T3] Vo 1 — Wi C*R*+ 3wy CR
_ 1
“~RC
Vi _J _1
50, Vi, 35 3
R _1
Rr+ R 3

Rpr=2R=2Xx1=2k
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SOL 8.113
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Option (C) is correct.
By writing truth table for the circuit

CLK @3 G @
Initially 0 0 0
1 0 0 1
2 0 1 0
3 0 1 1
4 1 0 0
1 0 1

All flip flops are reset. When it goes to state 101, output of NAND gate
becomes 0 or CLR = 0, so all FFs are reset. Thus it is modulo 4 counter.

Option (A) is correct.
When the switch is closed (i.e. during Toy) the equivalent circuit is

N .
wov = 5 100 pH

Diode is off during Thx.writing KIVL in the circuit.
di

100 — (100 x 10_6)% =0
di Y
o =10

i = [10°dt = 10°¢+i(0)
Since initial current is zero i(0) =0
So, i =10%t
After a duration of Toyx the current will be maximum given as
ipeax = 10° Tox

When the switch is opened (i.e. during T ) the equivalent circuit is

100 pH zl == 500 V

Diode is ON during Ty, writing KVL again
di

500 =— (100 x 10—6)%

i =—5 x 10°t+i(0)
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SOL 8.114

So,

ANALOG & DIGITAL ELECTRONICS
Z(O) - va - 106 T()N

i =—5 % 10°¢+ 10° Tox

After a duration of T., current ¢ =0

So, 0 =—5x 10% Ty + 10°Ton
= r11ON == 5 Toff
Given that

Ton+ Tor = 100 psec

TON+% = 100 psec
T — 100

ON=T5 = 63.33 psec

Peak current 1, = 10% x Ton

=63.33 x 1075 x 10° =63.33 A

Option (C) is correct.

CHAP 8

When the switch is opened, current flows through capacitor and diode is ON

in this condition.
so the equivalent circuit during ZTegr is

dV.
I=cC pr
= V. =L+ v(0)
c C C
Initially V.(0) =0
_ 1L
Vo= ot
At t = Tos
Vo =L T
— TON _ TON
Duty cycle D = Tomt Tome = T
Toxn =DT

TOFF — T— T()N — T—DT
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SOL 8.116
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So v.=L(r-pm
) c C
=50-D)T

During Topr, output voltage V= 0 volt.

Option (B) is correct.
When the switch is closed, diode is off and the circuit is

Ve
+H=
Il
C

d oS4
o

In steady state condition

dv. _
Ccht_j2
Ry’ LAV, I
IQ_CC Todt T C
e

Average output voltage

Vo = }HDT‘ T““(-ét)dwr 1o dt]

[ e U R D 0
2] —TTC T2 TTC0z2

N
QI~

Option (B) is correct.
Equivalent hybrid circuit of given transistor amplifier when Rp is by passed
is shown below.

U RB:R1| |R2

In the circuit

U
b= (1)
Vo = hfeib-RC hfe IZS RC’
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SOL 8.117

SOL 8.118

ANALOG & DIGITAL ELECTRONICS CHAP 8
. hs R
Voltage gain 4, = Yo = ¢
U; }He

Equivalent hybrid circuit when Ry is not bypassed by the capacitor.

In the circuit
Vs = Z.bhz'e + ('Lb + hfeib) Rp

vy = B [hie + (1 + hy) Rg] ..(2)
W = hfelb}?C (3)
from equation (2) and (3)
_ Vs
w = hye-Hg hlpt (1 + hy) Rp

. e hse Re
Voltage gain, A,UQ - Vs \ hie+ (]- + hft) R

Av _ hie (1 + hye)Re__ 1+ (14 he) Re
Auy hig hie
Avg < Av,

So

Option (C) is correct.
Conversion time for different type of ADC is given as

Counting type Tr — Conversion time
Tr =2"1T¢ T — Clock period
Integrating type

TT — 2n+1 TC
Successive Approximation type
TT = ’I”LTc

Parallel (flash) type — fastest
Conversion time is highest for integrating type ADC. So it is slowest.

Option (D) is correct.

F = A+ B (NOR)
Output is 1 when A = B=0
OR, F =A0OB (Ex-NOR)
Output is 1 when A = B=0
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SOL 8.120

SOL 8.121

SOL 8.122
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Option (B) is correct.
Output of the multiplexer is written as
f=50SS%+ LSS+ LSS+ 5SS
L=0L=L=5L=1
So, f=0+azy+tay+ay =zy+ay+mzy
=zy+z(y+y) =zy+a cyty=1
= (z+ 2)(z+ ) A+ BC =(A+B)(A+ 0O
=z+vy VT r4r=1

Option (C) is correct.
Since gain-bandwidth product remains constant

Therefore  10°x 10 = 100 X £,
£y = 10 kHz

Option (B) is correct.

Given circuit is an astable multi vibrator circuit, time period is given as

_ 1+8 _
T —2’rln<1_6>, T=RC

B8 — feedback factor

R
A AAY
C
I >
r .
= +
v —AAA
R
ki
v 1
B= v, 2
1+
So, T =27In 1= 2tIn3
L)
Option (C) is correct.
MVI A, 10 H = MOV (10)y in accumulator
A =(10)H
MVI B, 10 H = MOV (10)y in register B
B = (10)x
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BACK : NOP
ADDB = Adds contents of register B to accumulator and result stores in
accumulator
A=A+ B = (10)u+ (10)x

000 10000
ADD 000 10000
A=001 00000

= (20)n
RLC = Rotate accumulator left without carry

acc [oJof1]ofofoJofo] CY=0

RLC [o]o[1]o]o]o]o]0] A=(40),

JNC BACK = JUMP TO Back if CY =0
NOP

ADDB=>A=A+8B
= (40)u+ (10)n
0100 0 00,0

ADD 0001 00 0.0

A=0101 00000
= (60) 4

[o]1]o]1]0]0]0]0] €¥Y=0

Al1{o]1]o]oololo] CY=0

A = (A0)y
JNC BACK
NOP
ADDB= A=A+B
1010 0000
ADD 0001 0000
A=1011 0000

[1fofr]t]ofoJofo] €Y=0

RLC

Afofififofofofofo] €¥=!
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CY =1 So it goes to HLT.
therefore NOP will be executed 3 times.

Option (D) is correct.
Leakage current is given by
705X X @ 0 5 X x CV
-[Lcakag(‘, - QT - 1290 1%0
O5><10 X 0.1x107"x5
1x10°°
_ 25 x10°"

oo — 25X 107° = 2.5pA

Option (A) is correct.

Slew rate is defined as the maximum rate of change in output voltage per

unit time.
duy
1 te = —7%
Slew rate i
For voltage follower, W = Ui
So, Slew rate = dg;f” , Uy = 10sinwt
_d

=l (10sinwt) = 10w coswt

= 10w.= 62.8 volt/usec (given)
10 X 27f = 62.8%10°

_62.8x10° _
f =68 — Mz

Option (C) is correct.

Trans conductance of an n-channel JFET, is given by.
On = _ 9lps _ =2Ipss(y _ Ves
" Vs Vp Ve

Trans conductance (g,) is maximum when gate - to - source voltage

Vas =0
_ —2Ipss
(gm) max Vo
Ves
S m — (Ym) max 11—
o, G = (gm) ( v,
Here 1= )max [1 %] (gm) maxX%

(
_ 5 _
(gm)max - 2 =2.5
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SOL 8.126 Option () is correct.
The circuit is a synchronous counter.
Where input to the flip flops are

Dy = s+ Qo+ @

Dy = @3, D1 = @2, Dy= ()
Truth table of the circuit can be drawn as

CLK Q, Q, Q, Q,

Initial state 1 1 1 0
1 0 1 1 1
2 0 0 1 1
3 0 0 0 1
4 1 0 0 0
5 0 1 0 0
6 0 0 1 0
7 0 0 0 1
8 1 0 0 0

From the truth table we can'seethat counter states at N =4 and N= 8 are
same. So mod number is 4.

SOL 8.127 Option (B) is correct.
In the circuit

1k, 2 kO v 4 kQ v 8 k)
1 Vo—"VW— A'A'A% —A\N AN
—o v,
+ —1 Vo—t
Op-amp-1 Op-amp-2
v A4

3 kQ
%1 k2

Writing node equation in the circuit at the negative terminal of op amp-1
u—1 u—wn _
it =0
Similarly, at the positive terminal of op amp-1

u—1 , un—0 _
5 t—1 U
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ANALOG & DIGITAL ELECTRONICS

dv,— v, =0
At the negative terminals of op-amp-2
A
—2—-2w—1—1v,=0
v+ 2 =—3
From equation (1) and (2)

3%—2@2:1

From equation (3)

§v0—2(—3—v0) =1

4
%vo—kvo =—95
%vo =—9
Uy :—% volt

Option (C) is correct.
Small signal circuit is (mid-band frequency range)

Cr — 0, for mid-band frequencies

Vo =— GnUr RC
In the input loop
v = Vi Tr
T Rp+ 1,
_ —gnRenv
So, v, = Rt
. _ U _ = Im T RC
Gain A, = 0= Rptr
Trans-conductance
I (I mA) 1
9 =y = @6 mvy 26 Y

Im T :60 =" :@ =200%X26 =5.2 kQ

m
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—200 % (1 k)
(25 kQ + 5.2 kQ)

So gain A, = =—6.62

SOL 8.129 Option (B) is correct.

Cut off frequency due to Cp is obtained as

_ 1
fO N 27TReq CE

Req — Equivalent resistance seen through capacitor Cg

_ L[ Bo(Bp+ 1)
Req = Rp | Rp+ tw = 7ot Ryt
. 1(RE—|—RB—|-T7T) . .
So fo= 2Ry (B + 1) Cp 10 Hz (given)
3
So, (0.1+25+45.2)x10 — 159 mF

P 2r%0.1(25 4 5.2) x 10°

SOL 8.130 Option (D) is correct.
We can approximately analyze the circuit at low and high frequencies as
following.

For low frequencies w — 0 = 1 . (i.e. capacitor is open)
C

Equivalent circuit is

v, —A\WN\—o0 OEN; v,=0
Lo
+
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So, it does not pass the low frequencies.

For high frequencies w — oo = Ly (i.e. capacitor is short)

. . - w
Equivalent circuit is ‘
R,
R,
v, =
—ouv,
+
Ry

= Vo :—E'UZ'

So it does pass the high frequencies. This is a high pass filter.

At high frequency w — oo = 1 0, capacitor behaves as short circuit
w,

and gain of the filter is given as
Ry

| A, | :‘_E‘: 10
Ry =101,
Input resistance of the circuit” R;, = R; = 100 k)
So, Ry, =10x100 k2 =1 MQ
Transfer function of the circuit
Vo(j) L <wR, C
Vi(jw) b+ jwdy C
High frequency gain ‘AUOO =10
At cutoff frequency gain is
‘A, _ 10 _ —ju_)cRgC
v J2 1+ R C
10 w. Ry C

V2 1+ BRI
100 + 100w R7 C* = 2w R3 C*
100+ 100 X w X 10" x * =2 x w2 X 10" x C*
100 = W’ C* x 10*

_ 100

W x 10"
_ 1 _ 1

2nf x 10" 2 x 3.14 x 10° x 10"
= 15.92 nF

Skoskoskoskeoskeoskoskoskoskoskosk
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[0 Electric Circuit and Fields (For EE) -- Available in two volumes

[ Electromagnetic (For EC)

< Upcoming titles in this series>

Digital Electronics (Nov2012)
Control Systems (Dec 2012)

Communication Systems (Jan 2012)

For Sample chapter please mail to enquiry@nodia.co.in or visit www.nodia.co.in



Exclusive Series By Jhunjhunuwala

GATE GUIDE

Theory, Example and Practice
By R. K. Kanodia & Ashish Murolia

GATE GUIDE is an exclusive series of books which provides theory, solved examples &

practice exercises for preparing for GATE. A book of this series includes :

Brief and explicit theory
Problem solving methodology

Detailed explanations of examples
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Practice Exercises

Available Title In this series >

B

Signals and Systems (For EC and EE)

B

Network Analysis (For EC)

B

Electric Circuit and Fields (For EE)

< Upcoming titles in this series>

Digital Electronics(For EC and EE)
Control Systems (For EC and EE)

Communication Systems (For EC and EE)

For Sample chapter please mail to enquiry@nodia.co.in or visit www.nodia.co.in




