ANALOG AND DiGITAL ELECTRONICS TEST |

Number of Questions: 25

Directions for questions 1 to 25: Select the correct alterna-
tive from the given choices.

1. In below circuit Op-Amp is ideal. If B = 50, the total
current supplied by the 12V.

o 12V
50k
6V
§ 5000
y
(A) 12.12mA (B) 11.88mA
(C) 12mA (D) 11.6mA

2. Match List-I with List-II where List-I contains oscilla-
tor and List-II has characteristic

List-I List-lI

(p) clapp (1) | RC oscillator for

oscillator audio frequency
applications

(9) colpittes (2) | RF oscillator: Two
oscillator inductances and one capacitance as
the reactance network.

(r) Hartley (3) | LC oscillator for RF frequency: Three
oscillator capacitances and one inductance in
the resistance network.

(s) wein bridge | (4) | RF oscillator: Two capacitance and
oscillator one inductance as the reactance
network.

(A) p-1,9-2,r-3,s—4
B) p—4,q9q-3,r-2,5—-1
©C) p-3,9-4,r-2,5—-1
D) p-3,9-2,r—1,5s—4

3. A power amplifier delivers 10W output at 50% of collec-
tor efficiency. If the maximum allowable junction tem-
perature is 125°C, then maximum thermal resistance q,
that can be tolerated [ .. ambient temperature = 25°C]
(A) 20°C/W (B) 5°C/W
(C) 10°C/W (D) 40°C/W

4. In class B push-pull operation the power delivered to
the load R, = 10 Q is P_=20W. Then peak load current
is

(A) 2A (B) 2A
©) 1A (D) 0.5A

Section Marks: 25

5. An amplifier of gain 4 is bridge by a capacitance C as

shown in below circuit, then the effective input capaci-
tance is

(A) C/A
(B) AC
(C) C(1+4)
(D) C(1-4)
. In below circuit, find /. if f = 50
12V
2k

(A) 45mA (B) 1.5mA
(C) 441 mA (D) 3mA

. Given circuit is to be used as a divided by 2 net-

work. The frequency of the input trigger signal is
4 kHz. If the value of capacitor isl nF then value
of R is

TVCC
_ R
nput .| Reset
555
0.1pF
(A) 39kQ (B) 120kQ
(C) 140kQ (D) 272kQ

. Hysteresis loop width of below Schmitt trigger is

[diodes and Op-Amps are ideal]
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+12V

-12Vv

4kQ I:
—w—k —
2kQ
2 4k

(A) 2V (B) 8v
(©) -6V (D) 14V
9. The output voltage V of the below given figure
2kQ
ANV
° = +10V
TpA
u . + v,
- -10v R,
AWV
80kQ —
20kQ
(A) 0.1 mV (B) 1mV
(C) 10mV (D) 10V
10. Find the voltage gain of below circuit?
+15V
250Q 2000
0.25uF
I N h_ = 9500
10mv,_ 5000
(A) 28.17 B) 2174
(C) 505 (D) 150.3

11.

An amplifier with open loop voltage gain A, = 800 + 50
is available. It is required to have an amplifier whose
gain varies by not more than +0.5%. Find reverse trans-
mission factor ( of the feedback network.

12.

13.

14.

15.

(A) 1.43% (B) 2.5%
(C) 4% (D) 3.7%
Below network represents a
C
[
i

R

(A) Low pass filter
(B) High pass filter
(C) Band pass filter
(D) Band stop filter

Match List-I with List-IT where List-1 contains type of
feedback and List-II have input impedance (Zi/p) and
output impedance (Zo/p)

List-I

(p) current series

List-ll

1) 2@ increases and Z o decreases

q) current shunt 2) Z, increases and Z , increases
ilp olp

( @

(r) voltage series | (3) Z, decreases and Z, A decreases
ilp olp.

( 4)

s) voltage shunt 4 Z,./p decreases and Zo/p increases

(A) p2,q94,r1,5-3

(B) p4,q-2,r-3,s-1

(C) p-3,q-1,r-2,54

(D) p2,q-3,r4,s-1

Below circuit configuration indicates which type of
feedback connection?

V

o

C

+Vge
I:{C
VC
RE

voltage series feedback
voltage shunt feedback
(C) current series feedback
(D) current shunt feedback

For FET shown in below figure has V,, = 1.5V, k =2
mA/V?. The FET is in saturation and /, = ImA then
small signal voltage gain 4, is

(A)
(B)



10V

8kQ
V=25V L

(A) —64 (B) -32
(©) 16 (D) 48

16. Find out output voltage (¥)), assume that the op-Amps
in below circuit are ideal

o 20kQ 80k
Vg=01V_ |~ VWV
80k
VO
20k L
(A) 2V B) 05V
(C) -05V (D) 2V
17. Output voltage of below circuit is
2kQ 5kQ 8kQ
-5V
(A) 405V (B) 125V
(C) 425V D) 35V
18. A dc analysis of the source follower network has
Viso = 2.5V and I,,=2.36 mA. Then find voltage

gain 4,? [I = 12mA,V,=-5V, Y =74 pus]

] +10V

% 500 kQ 0.1 uF \+/
2.2 kQ Z

SS

[ ”

1o

(A) 0.48
(C) 0.24
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19. Find total current gain for the system

5kQ
+ Z =40 kQ Z =10 kQ
V. Z, =10kQ Z, =50kQ 10K
- A, =250 A, =09
(A) —497.5 B) 277.7
(C) 208 (D) 187

20. In below circuit the transistor parameters are
V,,=-12Vand K = 0.8 mA/V* then find drain current

+5V
10 kQ TkQ
]
Sk % 0.8 kQ
Loy
(A) 1.27 mA (B) 1.75 mA
(C) 1.55mA (D) 1.97 mA

21. In below shown circuit zener voltage V, = 4V and
V, =4V, Vy = 0.7V, then output voltage V is

g4V
0 t
VAR
VO
3
AV j
-4V T
VO
4.7V 1+

(B)

0 \_/ t
-4.7V A
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22.

V

o

33V T

© —>

3.3V +

8V |

D)

A

Find the range of R, in below circuit

24.

(A) 3.75 mA (B) 62mA
(C) 58.25mA (D) 25mA

Calculate the value of R for V to become 3V.
[V,.=V,=0.7 and B is large]
15V

1ov

2kQ
. (A) 2.25kQ (B) 4.5kQ
oy Vo1V s (C) 6kQ (D) None of the above
L 25. For the circuit below shown, o, = 0.96,0, = 0.98,
- = TomA V..=15V,R, =250 Q and I, = —120mA, calculate ,?
VCC
(A) 533Q<R, <1kQ
(B) 2kQ <R, <4kQ
(C) 800Q <R <2KkQ Ro
(D) 500 Q <R, <2kQ
23. Determine collector current for the below shown shunt reg-
ulator? Consider [ is very high. g
—— W\ Q
vV, 2000 vyl , Q
(20v) + le 2
6'8_\/ 5009%
A
. (A) —86 pA (B) 2.4mA
= (C) 2.4mA (D) 96 pA
ANSWER KEYs
1. B 2. C 3.C 4. B 5.D 6. C 7. D 8. D 9. C 10. B
11. A 12. C 13. A 14. C 15. B 16. D 17. C 18. B 19. A 20. B
21. B 22. D 23. C 24. B 25. D
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HINTS AND EXPLANATIONS

B 50
= = ] — —x45=441mA ;
I.=al, 1+ﬁlE =3 m Choice (C)

7. t =1.2T
1.2
=, X107 =11RC
1.2x107°
———=R=272kQ hoice (D
Ax1.1x10”7 Choice (D)
8.
+12V
V\
V=12V
-12V
ll=ﬂmA=£mA=0.l2mA —\W———e o—|
50 50 4kQ
I=1.+1'=11.88 mA 2’\{\(/\(/;
Choice (B)
. Choice (C) Z4k0
. P=10W,mn =50%, T =25°C, T,= 125°C
0 P =T-T 1
jeo D J a —
100 .
Ojc ~ 0 10° C/W Choice (C) If V =+12V then
2 _laxa o
. P =1L.R =20="P, (10) n=—"6 7
= I,=2 If ¥ =12V then
= [ = V2 1, =2 Choice (B) v, = _12X4:—6V
. Assuming voltage amplifier with zero input current 8
0=C(V—AV) V,=V -V,=14V Choice (D)
) 9.
= Q. C,=C-4) Choice (D) 2kQ
4 AW
1 LA o~ V=2x10°x10%] v,
=2mV +
j— RL
° AW
2mV 80kQ —
Vv 20k
V,x20

=2x107; 7 = 10mV Choice (C)
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10. 4 =

15-0.7%100

[ =— 2817
£ 250+101x500 mv

Choice (B)

11. 4

05_s0( 1
100 800\ 1+ A(800)
= p=143%. Choice (A)

12. If f— 0, capacitor is open circuited then n/w looks like
R

V, SoV =0

If f — o, capacitors will short circuited then n/w looks
like

So it represents a band pass filter
13. Choice (A)
14. The current through R, results in a feedback voltage

that opposes the source signal applied, so that V is
reduced. It has current series feedback connection.

Choice (C)

Choice (C)
15. 4,=-¢g R,
= 8.~ 2k(VGs_ VTh)
= V=25V
= g =2x2x107[2.5-1.5]=4ms
A,=—4x107x8x10°=-32 Choice (B)

80kQ

Choice (D)

ANNN——29
%1 0kQ

17.

. 0-(=5) 0-V
KCL at Node 0V is +T=O
2
— KCLatNode ¥ is 204/ imho
AR 0 s
1 1 17 7
e —t—|=—
1[5 10 8} 8
= V=425V Choice (C)
18 _ZIDSS |:1 VGSQ:|
A1z
2x12f, (-2.5)
=3 (_5) =2.4ms
g, R 24x107x22x10°
" l4g, R 142.4x107x2.2x10°
=228 g4 Choice (B)
6.28
o 4 v,z _10><103><250_125
Y Tz w2, ™M (10+10)x10°
R, 10*
=L 4 ——x0.9=0.99
a RL N Zoz VNL2 = 0 +50



5kQ
N Lm0k L, | 2 =50k,
Vs Vi1 AVNL - 250 Vtﬂ V|2 AVNL - 09 Voz
I
Z|1 Zm Zi2 ZoZ
AVT 4y A, =124.37
_ Z
ir Vr RL
40 )
=124.37 x7y =—497.5 Choice (A)
5x5 5
2. 7,= 75 73
5
S+V.= 5
-10
_—V
VG -3
VGS = VG - Vs
5V
1kQ
VG
VS
(10//5)kQ2 0.8kQ
—V
-5V -5V
Vs+5
ZD 0 8 k [CGS(on) _VT] ?
5 2
( ) =0. S[E—V +1 2}
0.8 3
= V,=-36
_ (—3.6+5)10mA
b 8
=1.75mA Choice (B)
21. For [V| <47V, V. =V, Choice (B)
22. To determine the value of R, that will turn on zener
diode
2kQ | v,
_/\/\/\/‘ L 2
+ +40V-
sy Vo=10V S/ R
l,,= 15mA

10kQ
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~ S0xR,
V2= R 12K

=500 Q

me

40

2kQ

[Lmin =1- [ZM: 5 mA
V. 10x10°

5

=10

I= =20mA

Lmax [

2kQ

L min

= R, rangeis 500 Q<R <2 kQ Choice (D)
23.
2000 i
Eov ’ L, _
+ oY 5000
6.8V
+ \ —
0.7v
= V=68+0.7=75V
i = 73 =3.75mA
500
20-7.5 12.
i =205 125 A
200 200
as /_is very small (B is very high)
i=i i
=58.25 mA Choice (C)

24. Write KVL loop equation

+10V +

-10v

0.7+0.7-0.7~ 1,,500=0
I, =1.4mA

I, =1, =1 [Bislarge]

A

write KVL equation
10=07+1, R+3
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10-3.7
R= kQ
- 1.4
=4.5kQ Choice (B)
25.
VCC
R

=5 4
-
T2 _ 49
fm e
I, 120mA
B(1+8) 50
=24mA=1,
I, 2.4mA
=—A 2R _g6pA
= U TIhp T 25 H

Choice (D)
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