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Test-1

SUBJECT: ANALOG ELECTRONICS AND DIGITAL ELECTRONICS AND
MICRO PROCESSORS
SOLUTIONS

01. Ans: (b)
Sol: The given circuit can be redrawn as below
A AOB =x
B :) Z xOy
A—) Z = (AOB)O(AOB)
B AOB =y

XNOR of equal inputs is ‘1’

=7=1
02. Ans: (b)
Sol:
C B
ABC
ABC
A

The common area occupied by the given
venn diagram is equivalent to its Boolean

expression = ABC+ABC

03. Ans: (¢)

Sol: Truth table of comparator:
A/B|/A=B|A<B|A>B
001 0 0
0|10 1 0
11010 0 1
1111 0 0

X=AB=A>B
Y=AB=A<B
Z=AOB = A=B
.. It is a comparator

04. Ans: (c)

Sol: Minimization of Boolean expression is
reducing complexity and cost of system.
It reduces number of gates required for
implementation and also number of inputs
(fan-in) of gates.

05. Ans: (d)
Sol: f(A,B,C,D)=AB+BC+BD
f(A,B,C,D) f(A,B,C,D)
CD CD
ABN\ 00 01 11 10 AB\ 00 01 11 10
00 o[l [1]1]1
01111 01 1
111]1]1]1 11
10 1001 (111

.. number of minters in f(A,B,C,D) is 9.

06. Ans: (a)

Sol: The range of decimal integers can be
represented using n bits is —2"* to +(2"*-1)
The range of decimal integers using 9 bits is
2110 (2°1-1) i.e., — 256 to +255.
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07. Ans: (a)
Sol: The F's complement of hexadecimal number
C091.20F30
FFFF . FFFFF
() C091.20F30
F’s complement = 3F6E . DFOCF
08. Ans: (a)
Sol: Itis mod 12 counter .
After 300 clock cycles
300% 12 =0
So, the state after 300 clock cycles is initial
state only.
So, Q3 Q2 Q1 Qo state after 300 clock cycles
is 0000.
09. Ans: (d)
Sol: A synchronous counter state changes in one

Flipflop delay, if it is changing from one
state to another state. The propagation delay
is independent of number of bits.

.. The maximum time required is 10ns.

10. Ans: (b)
Sol: Itisaring counter. So D3=Qq, D>, =Q3, D;

= Q2, Do= Q1

Qs Q2 Q1 Qo

1 0 10
CO 1 01
1 0 10

The modulus of counter is €2’

11. Ans: (c)

Sol: The size of the ROM = 128x8 = 2'x8
=The total number of bits need not to be
programmed = [2'x8] — [2°x6]

= 2°[(2x8) — 6]
=64x10
=640

12.  Ans: (d)

Sol: The capacity of PLA is specified by the
number of inputs, number of product terms
and number of outputs.

13. Ans: (¢)

Sol: MOS logic offers low power consumption.
Because of the low voltage requirement, it
is highly suitable for battery operated
systems.

MOS logic has highest packing density and
high fan-out

14. Ans: (b)

Sol:

Ve Vee

ALY, LY. g e %

™ YY)

output voltage range

15.
Sol:

input voltage range

From the signals for evaluating noise
margin shown above,

Vou > Vi{

ViL> VoL

Von > VoL

Vin>ViL

.. option (b) is incorrect

Ans: (c)

For hard real-time systems, no deadline
misses are tolerated. For soft real-time
systems, it is acceptable for tasks to miss
deadlines occasionally and tasks not
finished by their deadlines are still
completed, albeit with reduced values. Firm
real-time systems also allow occasional
deadline misses.
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16. Ans: (d)
Sol: Z=CDAB+CD(AB+AB)+CDAB

=ABCD+ABCD+ABCD + ABCD
=>'m(0,51315)

17. Ans: (b)
Sol: (A) Y=ABC+ABC =(A®B)C

C > o
For Y operation 6 NAND gates are required
(B) Y=AB+AB+C=1+C=1

No need of NAND gate

(C) Y =AB[L+C]+AB
Y=A®B

a5l

4 NAND gates are required.

w >

}A#‘B

w >

AB+AB

A+B

18. Ans: (a)

Sol: AB + BC + AC is a self dual function
AB + BC + AC is carry output of full adder
AB + BC + AC is resulting output 1 when
number of 1°s are more
Full subtractor borrow expression is =

AB+BC +AC

19. Ans: (¢)
Sol: f(A,B,C,D)=Xm(1,5, 7,12, 13, 14)
+d(3, 11, 15)

cD
AB 00 01 11 10 _
00 1| x| JAD
01 1|1
AB
1|1 [x [T
X

10

f(A,B,C,D)=AB + AD
For the input 0011, f=(0.0) + (1.1) =1
For the input 1011, f = (1.0) + (0.1) =0

20. Ans: (a)
Sol:

+47=00101111

— magnitude
sign

N DN N
Y
T
RN

21. Ans: (c)
Sol: The circuit is SR flip flop with S=Q and R

= Q
So the output Q is complementing at every
clock cycle

clock [ | [ L[ L[ [T
I I e e
Q

TQ:2T

1 f
f = = —
2T 2

_1GHz _ i 56hz

22. Ans: (¢)

Sol: BCD to 7 segment ---combinational circuit
4 to 1 multiplexer ---- combinational circuit
4 bit shift register --- sequential circuit
BCD counter  ---- sequential circuit
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23. Ans: (¢) The number of steps required for 50 speed
Sol: Synchronous counter will provide clock at a 50
time to all flip flops. Hence it provides least is = 007~ 32,,= 100000,
delay compared to other counters. £3
24. Ans: (b)
Sol: (a) Correct statement 26. Ans: (b)
R: = Resolution of 10 bit digital ramp | ;. Resolution = 0.01% = 20t
ADC 100
— Vref — 1 — i
2 -1 10,000 2"
R, = Resolution of 8 bit digital ramp Minimum number of bits = 14
ADC
_ Ve 27.  Ans: (b)
2° -1 Sol: A dual slope ADC integrates an unknown
Ri<R, input voltage (Vi,) for a fixed amount of
R has better resolution than R, time (Tin), then de-integrates (Tge-int) USING
(b) Conversion time of SAR = nT a known reference voltage (Vger) for a
That means independent of input variable amount of time.
voltage, SAR conversion time is always Tint IS fixed
depends on number of bits only T "
(c) A flash ADC not contains a DAC is also de-int O Ve
right statement. An .
. : y error introduced by a component value
(d) VCi? 1S tth?‘ main C?Amg’gn?;. Ofl a during the integrate cycle will be cancelled
voltage 1o Irequency - 1his also out during the de-integrate phase.
right statement. i . : : A :
. De-integration time period is variable
i and depends on number of pulses counted
25, Ans: (c) during 1% integration.
) . 100-0 100
Sol: Resolution = ———==——rpm
2°-1 63
28. Ans: (a)
Sol: MVI B, O00H; [B] = O0OH
MVIC, O00H; [C] =00H
LOOP: DCRC ; [C] = FFH
JNZ LOOP ; Z-flag = 1 so again loop executes
till [C] = 00H, i.e 256 times
DCR B ; [B] = FFH
JNZ LOOP ; zero flag = 1 so again loop executes
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29.
Sol:

30.
Sol:

31.
Sol:
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For [B] = FFH — 256 times
For [B] = FEH — 256 times
For [B] = FDH — 256 times

For [B] = 00H — 256 times
.. loop executes for 256 x 256 times

Ans: (b)
XRA A ; [A] =00H, CY =0
ACIO05H ;[A]=[A] +CY + 05H
= 05H = 00000101
RLC ; [A] =00001010 = 0AH, CY =0

MOV B, A; [B] = 0AH

RLC - [A] = 00010100, CY =0
RLC - [A] = 00101000, CY =0
ADDB  :[A] < [A] +[B]

0010 1000

0000 1010

+

0011 0010=32H

MOV C, A ; [C] = 32H

Ans: (c)
The interrupt vector table consists of 256
number of 4-byte pointers, and resides in
the first 1kB of addressable memory. Each
interrupt number is reserved for a specific
purpose.

Ans: (a)
There are total 9 flags in 8086
(a) conditional or status flags : 6 flags
1. Sign flag (S)
2. Zero flag (2)
3. Auxiliary carry flag (AC)
4. Parity flag (P)
5. Carry flag (CY)
6 Over flow flag (O)
(b) Control flags : 3 flags
1. Directional flag (D)
2. Interrupt flag (1)
3. Trap flag (T)

32.

Ans: (a)

Sol: The flag register (program status word) of

33

Sol:

8051 microcontroller is:

Cy |AC |[FO RS1 |RSO |OV - P

Carry flag (CY), auxiliary carry (AC),

parity (P) and overflow (OV) are
conditional flags.

.. There is no zero flag in 8051.

Ans: (c)

XRL operand 1, operand2: a bitwise
"EXCLUSIVE OR" operation between
operandl and operand 2, leaving the

resulting value in operand 1.

Here, operand 1 is [A] = FFH

[A] < FF © R6

So, it finds the 1's complement of R6
register.
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34. Ans: (b)

Sol: The time delay for JNZ is 10T if it satisfies
the condition otherwise it is 7T.
LOOP executes till the content of C register
becomes 0, i.e., for 5 times.
For the first four times JNZ condition will
not satisfies, so this instruction will take
10T states.
But during 5th time, JNZ satisfies, which
takes 7T states.
Delay=To + T - 3T

= 14T + (5%x26T) 3T =141T

35. Ans: (c¢)

Sol: 1. READY is active high signal. When it is
high, it indicates that the device is ready
to transfer data. When it is low, it
indicates wait state.

2. ALE is high only during T1. when ALE
goes low, the address is saved and
AD7-ADO lines can be wused for
their purpose as the bi-directional data
lines.

.. Statements (1) & (2) are false

36. Ans: (d)

Sol: 1) In Common emitter configuration the
input characteristics are plotted between
Vgeand g at constant Vce.

|
51 Constant Ve

»Vge

2) Common base configuration is acts as a
current buffer whose input resistance is
very low(zero ideally). So CB
configuration has lower resistance
compared to CE.

3) CB configuration has high voltage gain
and its current gain is approximately 1.
..Given three statements are incorrect.

37. Ans: (c)
Sol:
Type of power | Conduction
amplifier angle
Class-A 360°
Class-B 180°
Class-AB >180°
Class-C <180
38. Ans: (a)
Sol: ry fy

AW m Ve
fq
Vin

Iy
AW

v, 10k
V, r,+10k
V, 2V,
rd=_=
/2
125 A =1, =222V 1500

Moo 20k 10 _goyyy
V. 10k+10k 20

n
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39. Ans: (b) lo 1mA
_ >/ =—==——=0.04A/V

Sol: For V; = -5V In =\, T 25mv

(Q2) gets ON, (Q1) gets OFF

fo 0.04 3 4
T 21{10;”5“) 100 x 2 x15p
10kQ T
-5V o «
YW— -4 _13%H
B 3x10
41. Ans: (c)

Q, is in active region Sol: Maximum voltage on secondary side

Vg =V, -0.7 V. = 50012 x = = 250142 Volts

Apply KVL 2

le +0.7 +I1O|B_5:O (V) A _2><250n\/§

|E+ 1o(ﬁj=5_07 dC /noload e P

I = 43 _ 3.9mA —500+/2 Volts

11 42. Ans: (c)
Vo=-le(1k) =-3.9V Sol: Negative feedback in OP-amp reduces the
voltage gain and makes the linear
40. Ans: (b) operations possible.
Sol: f. = I Oscillations  possible  with  positive
" 2n(C,+C,) feedback.

43. Ans: (d)
Sol: (A) Hartley oscillator : Inductive feedback is used

(B) RC phase shift oscillator  : Pure sine wave output is possible

(C) Wein bridge oscillator : Both positive and negative feedback

(D) Colpitt’s oscillator : Capacitive feedback is used
44. Ans: (a)
Sol: Given that, 9A _10 _ 0.1

A 100
Variation in closed loop gain A, _01_ 0.001
A, 100
Sensitivity factor = 1
1+ AB
Desensitivity factor = ; = 1+Ap
Sensitivity
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0.001=—(0.1)
1+ AB

1+Ap=-OL
0.001
Ans: (b)
Case: |
Consider D; - OFF, D, - ON

2V
+
D2 S% yoc
V, AN/ Vo

=100

:VI

By KVL
2—VOC—V|:O:>VOC:2—V|
For D, ON = V> 0.7
=2-V,>0.7

=V,<13

Vo = 1.3 Volts

Case: 11
Consider D; - ON, D, - OFF

2.7 }----

46.

Sol:

By KVL
2+Vee—Vi=0=>Voe=V,-2
For D; ON = V. > 0.7
=V,-2>07

=V,>27

Vo = 2.7 Volts

Case: 11
Consider D1 - OFF & D, — OFF
Both diodes are OFF if 1.3 <V,<2.7

Here, V|, =Vy
Vo
p 2 ) S
/<\Slope =1
1.3f----- <
L Ly
1.3 2.7

Hence by combining above three cases, the
input-output characteristics is

27V F-----= .
T VA B

1.3v 2.7V "V,

Ans: (c)

lor = loz = lret

los = 3lyer

lo2 = 21t

Given that lp; = 200 pA
= et =% =100 LA

|04 = 3'ref= 300 MA
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47. Ans: (d)
Sol:
Method-1
4 Rout
VR
M
Finding Ry:

‘li
v
=
(
(e}
<
1
<
<
2
2
>
MW
|+

OV

‘||k

Replace M, by ro;
—E_ + -
lRout ~
V951
M, T
' % r.02

o
o

O, Ves, <4 §r01 v,

Ix
r.02
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&

KCL at output node:

V, - L
—Ix +gmlvgsl +X—x2 =0
01
V r
—Ix +gml(0_ |XI'02)+—X— |Xﬁ:O
01 For
X I’-02
= Ix|:1+gmlr02 +_}
Fo1 lo1
V,
I_ =To1 T Omloifor + T = Ry
Method-2
Calculation of output Resistance (Rout) ; (Vin = 0)
G D I
+ ’ <«
= V., Vi
= gm1 98 o1 @
_ S -
*—4
It
Iy
+= Yo +
§ lo2 lozolt
= Vgsz l
gmzvgsz -
Here, V,, =0=9,, V,, =0
= V 02IT—O:>V =Tl

By KVL
Vi - ( —On, gsl) Mool =0
= Vi =Tult + 95, Vg, Tu + Tl
= Vi =lolr + 95 Toloo 7 + 1o 11

Vi
= I_ =T Tl T Omloalo2
.

Vi
=Ry = |_ =Top + T + 0y, Torloo
T
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48.
Sol:

49.
Sol:

50.
Sol:
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Ans: (a) 51. Ans: (d)
A (O)— A, Sol: Ripple factor of power supply is a measure
T4 BA, of purity of power output.
10°
100 = 52. Ans: (d)
1+p ;A‘V Sol: _
10 £111%
1+BA, =——=100 L +
PAV =100 T
oy = oy (1+BAV) =50 x 100 roez;?f?érﬂom =G C. == Ré Ré Output
= 5000 rad/sec -
Ans: (c) . . .
Vico Voltage across Base-collector (i) When actga_l load is connected, there is a
junction when emitter open sr_nall additional voltage drop. Thus the
Vico = 70 V difference between no load and full load
V. _V _ 70V voltage is reduced. Thus, voltage
B "Clvg=open regulation is improved.
10-V,=70 (ii) Bleeder resistor improves the filtering
Vo=-60V action by maintaining a minimum
current through the choke
Ans: (d) (ili)When a bleeder is not used and power
supply is switched off, the capacitor
retains its charge for some time which
is dangerous for people working
with equipment. This high voltage
Vout discharges through bleeder.
l 53. Ans: (b)
Sol: Inclass B
Ve =Vy - Vee =7.7-07 =7V — For low signal voltage, Ic =0
Veg = Vin— Vou = 15— 7 = 8V — Cross- over distortion problem is there
Vin _VZ
IR:T In class AB
_ 15-7.7 —1mA =1000pA — Even for no signal, small current flows
7.3k Hence power drawn is not zero
VOU'( 7
I = =——=2mA
R, 3.5k
| om 54. Ans: (b)
5 =1 - =100 20pA [ 1le=1] Sol: Monolithic ICs offer low power rating. So,
+B statement(iii) is wrong statement.
Iz =1g—1g = 1000 — 20 = 980 pA
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55. Ans: (a) Vg1 =-0.7V
Sol: (A) Thin and thick layer IC s are also Given that Vg = 2.7V
known as printed film circuits because Ve1—Ve =27V
in their manufacturing silk-screen Vc1=2.7+ Vg
printing techniques are used. =27-0.7
(B) Hybrid IC is combination of number =2V
of monolithic IC’s. These are widely Ve, -3
- - e =—=-15
used for high power audio amplifier V., 2
applications.

(C) Linear IC’s input and output )
relationship is linear. So used in 57'_ Ans: (b)
amplifiers, oscillators etc Sol: =V +1gRg + Ve + 1R =0
(D) Digital IC’s find wide applications in B
computers and logic circuits. Vee ~1sRe = Vee = (lg +1c)Re =0

Voo —le(Rg +Re) = Vge —1cRg =0

56. Ans: (a)
Sol: B = oo, i.e. base currents are zero for both |- Ve — Vg —IcRe
Q1 & Q2. So, the circuit can be redrawn as B R, +R;
below,
dly,  -Rg
dl. Rg+Rg
S— Lc[lil
1-p=—*&
dl.
s:%
1+ BiE
A R +R;g
M % 1499
v | = "%
> 1+ 99(1j
10
_ 100
10.9
=9.17
Ve, = -5+ (2m X lk) =-3V
VBEZ =0.7V
Vi, — Vi, = 0.7 58. Ans: (d)
=V =07+Vg=07-3 Sol: The node at which input is given is same as
Vg, = 2.3V the feedback taken node. So shunt at input.
Ve = 0.7V If the feedback node is at one node and
Va1 — Ve = 0.7 output taken from another node, then it is
0—Vg =0.7 said to be Series at output.
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Ans: (c
© Vo =100V;=100| — —10 Vs
1, W 2
D:_K;_(VGS_VT) 89
At 2 1m,l& Vo _ 1000
L= Yo TV
m=1k W(i-v ¥ R
m==—K —(-1-V;)........ 1
= 2 " ( T M 61. Ans: (d)
AtIDZQTA W Sol: B = SL, _ i
= Im ="K, 0V, f ) sL, L,
-R 1 : I
A= E . A = = for sustained oscillations)
@:9 Q=vy ) R,
@© 1 vy R, L,
1=Vs =43 R, L,
o Ly R, _5mH
T - T 2k 2mH
1+ VT 1+ VT RF = 5kQ
1-V1=3+3Vt 1-V+=-3-3Vt
4Vt =-2 2Vt=4 62. Ans: (b)
V1 =-0.5V Vr=-2V ] 2
Vas = -1V < Vr | Sol: 1. In 555 timers, threshold level is 3 Vee
So V1 =-0.5 not possible 2. —ve trigger pulse is required to change
o Vr==2V the output state in  monostable
multivibrator
Ans: (d) 3. One of the application of 555 in Astable
modes FSK generation
1,\?\/\%9 4. In Schmitt trigger using 555 timer, Vyrp
= h and ViTp :_h
1KQ 6
+o—MWW—=—0 + %0+
v 63. Ans: (b)
1 . .
2 Vi 100V Vo | Sol: Step (1): . o
Effective voltage applied at the inverting
-0——————o- o- input terminal of op-amp
_ 10k x12V _6V (1)
10k +10k
KCL Step (2):
V-V, V,-100V, For the output of op-amp to be positive, the
1K 10K input at non-inverting terminal of op-amp
10Vs — 10V, = - 99V, should of more than 6 V, i.e V; > 6 V---- (2)
10Vs = -89V, Step (3): o
10 In the op-amp circuit shown, for the LED to
- V= 89 'S turn ON, the output of op-amp should be
positive. To get this +ve output, V; > 6 V
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64. Ans: (c) 66. Ans: (b)
Sol: In the circuit a half wave rectifier and a | Sol: — JFET has low resistance (Rgs) compared
differentiator is cascaded when we give a to MOSFET.
square-wave input to the half-wave rectifier, So, the statement (a) is wrong.
the output voltage Vo is shown below. — gm Oof JFET is maximum when Vgs= 0
2
Vi I — I VGS
D DSS Vp
> t
Va -~
0 X o - Ol _ 2o (1_sz]
t Nes |Vl V,
Vo g =g |1-Yes
‘ m mo Vp
0 't
V The above g, is maximum when Vgs= 0
— Elbers-Moll model can be used for both
The differentiator, the voltage V, is to be npn and pnp tran3|stor_s . )
differentiate and results a output voltage, Vo — Usually FET has infinite resistance
which is impulse (spikes) wave as shown between gate and source
above.
67. Ans: (b)
Sol: The Gate can be self aligned to source and
drain in a MOSFET with polysilicon gate.
65. Ans: o :
ns: (€) So it is preferred than a MOSFET with
Sol:

Voltage at non-inverting terminal

_V,+V,+V,+V,

Vp 2
VETES 7

R R; R,
111 1 1
—_)—t— = —
4R R, | R;

1 1 4
=5 —4+—=—

R R, R;
= R:&

3

Aluminium gate. Overload and peak
current handling capability is high

68.
Sol:

Ans: (d)
Positive cycle the first capacitor charges to
peak of 5v, During negative cycle D; is RB,

D, is FB capacitor charges to 10V in the
polarity shown

+

10V Vy

+

Therefore V,=-10V
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69. Ans: (c) 71.  Ans: (b)
Sol: Reverse recovery time (t;): Sol: Demultiplexer using AND gates
1o Change of state (ON—OFF) A B F(input)
e ___/ applied at t =t . % EIZ
: °_ (desired state) o
| ) o
. "t
tr=t+ 1
I, F———— 0,
le— ts —— tt —>|
« tr i
D—o.
Where t,: reverse recovery time D O;
ts: Storage time

ti; transition time
Diffusion capacitance exist in forward bias-
region and transition capacitance exist in

reverse-bias region.

70.
Sol:

Ans: ()
(1) The cross over distortion is eliminated in

a push-pull amplifier by providing a

small forward  bias to the transistor.

(2) The harmonic distortion refers to the
non-sinusoidal nature of a periodic wave
form and it defined at periodic frequency
and multiple of that frequency.

. The statement(1) and (2) are correct

statements.

Where A, B are control inputs
Oo, 01,0, O3 are outputs

A demultiplexer can be used as decoder and
demultiplexer can be built by AND gates.

Statement (1) is true. Statement (I1) is also
true, but not giving correct explanation for |

72. Ans: (b)
Sol: In I°L logic all individual transistors of RTL
are replaced by multi collector transistors.

.. Both statements are true but statement(l1)
is not giving correct explanation for
statement(l) .

73. Ans: (d)
Sol: DMA is a process where the data is
transferred  between two  peripherals

directly without the involvement of the
microprocessor.

. statement (I) is false & statement (1) is
true
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74.  Ans: (d)

Sol: Blocking oscillator is a relaxation oscillator
which generates short time duration pulse
using a transistor as an active device.

.. Statement (1) is false.

Blocking oscillators are used to generate
pulses of large peak power.

.. Statement (11) is true.

75. Ans: (d)

Sol: Zener regulator has low efficiency for
heavy load currents as there is a
considerable power loss in R.

Vou=Vz+ 1z Z
The regulator is used only when there are
small variations in load current and input
voltage.
.. Statement (1) is wrong and statement (I1)
is true.
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