ANALOG CircuITSs TEST 2

Number of Questions: 35

Directions for questions I to 35: Select the correct alterna-
tive from the given choices.

1.

The purpose of resistance in the emitter circuit of a
transistor amplifier is to

(A) provide base — emitter bias

(B) limit the maximum emitter current

(C) is sensitive to changes in 3

(D) limit the change in /.

The purpose of emitter capacitor across R, is to
(A) reduce noise in the amplifier

(B) protect the transistor

(C) avoid voltage gain drop

(D) provide biasing

What is the effect of cascading the amplifier stages?
(1) Increases voltage gain

(2) Increases current gain

(3) Decreases the bandwidth

(4) Increases the bandwidth

(A) (1), (2)and (3) (B) (1), (2) and (4)
(C) (2)and (3) only (D) (1) and (3) only
What are the effects of cascode amplifier stages?
(1) Low input impedance

(2) High input impedance

(3) Wideband amplifier

(4) Narrow band amplifier

(A) (1) and (3) only (B) (2) and (3) only
(C) (1) and (4) only (D) (2) and (4) only
When a transistor is used in switching mode then what
is the turn — on time?

(A) Sum of delay time and rise time

(B) Sum of rise time and fall time

(C) Sum of delay time and storage time

(D) Sum of rise time and storage time

A Bipolar junction transistor works in three regions.
(1) Cut-off (2) Active

(3) Saturation

If BJT is to be used in amplifier circuit, the region it
works in is/are

(A) (2) only

(C) (1) and (3) only

(B) (1), (2) and (3)
(D) (2) and (3) only

+5V

4.5V

2V

15 kQ
500Q

10.

11.

12.

Time: 90 min.

The value of B is
(A) 24 (B) 25
(C) 26 (D) 27

For the circuit shown in figure, the voltage gain

y
2 1is
(Vi]

-1
W 5 B) 1
(©) -2 (D) 4

Calculate the CMRR (In dB) for the circuit measure-
ments of V, = 1mV, ¥, = 100mV, and V, = 0.5mV,

V,=20uv
(A) -6 (B) 68
©) 74 (D) 80

Which one of the following oscillators is well suited for
the generation of wide range audio — frequency waves?
(A) Hartley oscillator

(B) Wein — bridge oscillator

(C) Colpitt’s oscillator

(D) Crystal oscillator

An amplifier has a d. ¢ power supply of 15 V and
draws a current of 12 mA. It produces an output of
8 V peak across load resistance of 500 Q for a signal
frequency of 2 KHz. What will be the it’s a. ¢ power
output?

(A) 64 mW

(B) 0.256 W

(©) 32mW

(D) 72 mW

An amplifier using BJT has two identical stages each
having a lower cut — off frequency of 60 Hz due to cou-
pling capacitor. Then the lower cut — off frequency of
the overall amplifier is nearly.

(A) 482 Hz

(B) 38Hz

(C) 100 Hz

(D) 93 Hz
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13.

If R = 4.5kQ, R, = 1.5kQ and C = 1uF, then the output
frequency of the 555timer would be

(A) 193.33 KHz

(B) 193.33 Hz

(C) 200 Hz
(D) 2KHz
18. The op — amp circuit shown in the given figure is
C
The resulting output V is 1' IL
(A) zero (B) 40V R b
(©) ~10V (D) -8V I Yo
14. The tuned collector oscillator circuit used in the local Vm'—v?/v t
oscillator of a radio receiver makes use of an LC tuned i
circuit with L, = 50uH, and C, = 250pF. Then the fre- T°
quency of oscillators is =
(A) 1423 KHz (B) 1.423 MHz (A) a high pass circuit
(C) 284 MHz (D) 1.5MHz (B) aband — pass circuit
15. The output voltage V is (C) alow pass circuit
05V 4 KO 60 kO (D) an - all pass circuit
’ 19. Determine ¥ for the network of figure shown below,
6 kQ
08V v Yo
2V :: : :j 10 a
C
12 kQ 10V %D T
Z V
- 0 t =4V gR ’
(A) 9.5V (B) -823V B * l_
©) 12V (D) 95V -

R
16. If ¥,,= 0.7 V, and B = 100. Then the ratio of —-
R

would be
+15V
R1 RZ
|
V1=80pA
I, = 50uA
(A) 1.6 (B) 1.2
(©) 05 (D) 0.625

1

(A) (B) ov

—

4V

-t
-16V

20. Determine V.

cro for the network of figure.

(A) 7.425V
(C) 4425V

(B) 3.75V
(D) 525V



21.

22.

23.

24.

The collector to Emitter voltage is
(A) 6.623V (B) 537V
(C) 723V (D) 48V

For the emitter bias circuit shown in the figure, find the
operating point of the circuit?

-20V

(A) 12.5V, 1.5 mA (B) 6.335V, 1.77 mA
(C) 7.35V,1.77mA (D) 6.5V, 1.5mA

In a current amplifier, with 4 = 1000 and 3 = 0.25, the
input resistance is 100Q before negative feedback is
applied. After negative feedback is applied it’s input
resistance will be

(A) 0.4Q (B) 251Q

(C) 1500 (D) 100

The Schmitt trigger circuit is shown in the below fig-
ure. If V_ =+12V, the upper threshold voltage would be

\2

in

4kQ

5kQ

+
0.2V

(A) 138V
(C) 13.8V

(B) 1.02V
D) -15V

25.

26.

27.

28.

29.
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In the rectifier circuit shown in figure. The minimum
peak — inverse — voltage (PIV) rating of the diode is

D
+ ——O0 +
! c
220V —
50Hz ‘ ‘ ov Voo
Y
L -

Consider diode D is ideal.

(A) 10V (B) 2042V

(©) 102V (D) 20V

A circuit using the BIT is shown in the below figure,

the value of P is, if the transistor is operating in the
active region.

-10V
(A) 150 (B) 170
(©) 169 (D) 165

Calculate the ripple of a capacitor filter for a peak recti-
fied voltage of 25V, with C' = 30pF, and a load current
of 40pA.

(A) 16.46% (B) 5.24%

(C) 11.63% (D) 32.92%

The type of feedback network and feedback factor for
the amplifier shown below is

(A) Voltage series, p=1/3
(B) Voltage shunt, =3
(C) Current shunt, = 1/3
(D) Current series, =3

For the circuit shown below the value of R, such that
the quiescent voltage is 2.5 V, assume [ = 75 and
V=07V
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(A) 125kQ
(C) 155k

30.

(B) 225kQ
(D) 93 kQ

The common — gate configuration has V=3 V and
V,=-5 V. Then the gate — to — source voltage V is
(A) 6.5V B) 35V
(C) 425V D) 25V

31. The voltage — divider bias configuration shown in the
below figure.

+16V

90 kQ 1.5 kQ

V

0

If V, =8V and VGSQ =4V, then the value of R is

32. Determine the value of R,.if |4}, |= 500.

(A) 150kQ (B) 125kQ
(C) 200k (D) 160 kQ
33. The common mode — rejection ratio (CMRR) of the
differential amplifier is
(A) 32.25 (B) 32.25dB
(C) 40dB (D) 50
Statement for linked answer questions 34 and 35:
For the circuit shown in figure, consider V,, = 0.7V; V,
=26 mV and 3 = 125.

+12V

34. Determine the currents / o and / -
(A) 1.,=0.511mA;7,=0.73 mA

(B) I,=1,=0511mA
(C) I,=0.753mA, I, =0.511 mA

(A) 1.25kQ (B) 1.75kQ e
(C) 1.5kQ (D) 2kQ (D) I.,=1,=0.753 mA
Common data for questions 32 and 33: 35. If ¥, = 8V, then the value of collector resistance R
Differential amplifier shown in figure, uses a transistor with would be
=125 and is biased at /., = 80 pA. (A) 7.827kQ (B) 5.31kQ
¢ (C) 7kQ (D) 4.32kQ
ANSWER KEYs
1. D 2. C 3.D 4. B 5 A 6. A 7. A 8. C 9. B 10. B
11. A 12. D 13. A 14. B 15. D 16. D 17. B 18. C 19. C 20. C
21. A 22. B 23. A 24. A 25. B 26. C 27. A 28. A 29. C 30. D
31. B 32. D 33. A 34. B 35. A



. For D. C analysis R, advantage it improves the stability.
But 4. C analysis R, decrease the gain.
Capacitor across R, it eliminates the R, effect

Short circuit parallel to R, Choice (C)
. Effects of cascading amplifier is
(1) Voltage gaind =4, .4,
. Itis increases
(2) Current gain equal to unity
(3) BW decreases
o f, andf,d Choice (D)
. (1) Cascode amplifier (CE — CB) gives the high input
impedance

(2) Ttis providing high frequency performance of CB
(3) Itis also used as wide band amplifier Choice (B)

T =ttt Choice (A)
6. Choice (A)
. From the given circuit
I.= % =4 mA
1= 2272 A= 0.1666 mA
5= s MA=0. m
I.=B1,
1. .
B= A =24 Choice (A)

B

. Applying virtual GND concept and redrawing the given
circuit.

5kQ
1kQ
Vo 9kQ
V\ﬂ
V01
1kQ
-R
_
V01 - R Vo
V01 _15;(/0
= XV
Vo= Tox ™"
-1
Vu=7"0
Vs .
I =-2 Choice (C)

. From the given data
V=1mV,V =100 mV
V=05mV,V =20uV

10.
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HINTS AND EXPLANATIONS

1. Choice (D)

4
But CMRR = 20log,, A—d

We know V =4V,

Y 100mp
A ImyV

V. 20x107°
A :__—_4
< V. 5x10

A =4x102=0.04

1
CMRR in dB = 2010g{%} ~=68dB  Choice (B)

Audio frequency oscillators (<20 KHz)
(1) RC — phase shift

(2) Wein bridge

RF oscillators (> 20 KHz)

(1) Colpitt’s oscillator

(2) Crystal oscillator

(3) Hartly oscillator

(4) Clapp oscillator

................. etc Choice (B)
v, /N2)
1. P = G /32)
a.c RL
V—Oz——(g)z =64 mW Choice (A
2R, 2x500 % oice (A)
12. We know f; /-
[Zl/n _ 1
Where n =2 and f = 60Hz
60
[l =——— =93.226Hz
2
f! ~93Hz
1
Andf, = f,;N2" -1 Hz Choice (D)
13.
100 kQ
v, 2 kQ
VD
—o
Y 0—1\/\k/8—15
The o/p voltage of 1% stage is V,
-8
V, = TX 2 = _8volts
Redrawing the given circuit
V,==5x(-8)— 10 x 4 =40 — 40 = OV
Choice (A)
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14. Frequency of oscillation , = ﬁ
1
= 274/50% 10 x250x 10>
1x10°
= onfas 426 Mz

15. Applying virtual GND concept
V+=V-=0V
Redrawing given circuit

4kQ

0.5V

-0.8V
2V

Applying KCL at node Va

V,-05 V. +08 V. -2 V -V,

+ + +
4K 6K 12K 60K

But V =0V
—05x15+08x10-2x5-V, =0
~V,=+15+10-8=0

,=—95V

16. Redrawing the given circuit
T+15 \

IE1l R1

|= 80pA

I,=50pA

We knowIEzlc
15-0.7
I,=1= R

143
- = x10°Q
R= 30

R,=178.75 KQ

Applying KVL to the input loop
IEI = ]C + IB

[R ~ IEl

15-0.7

6 —
50x 10 R

R, =286 KQ
R2
—2 = 0.625
Rl

Choice (B)

=0

Choice (D)

Choice (D)

17. Given circuit indicates an Astable multi vibrator
We know T'= Lign T biow
Both R and R, are in charging path, but only R, is In
the discharge path.
T=0.69 (R, +2R)C
1 1.45
/=7 (R,+2R,)C

1.45

I= Gs+3xixio® 19333 Hz

Choice (B)

18.

1/sc
R
-t_ V, - Vo
R % |,

R
T

/sc

1 :

= —x—"m"
V. sC R+1/sC
V= in
* 1+sRC
Apply virtcual GND concept
Ve=V-=V1
Ve . Vi-N
—~+
R 1/sC

1
VX[E+ SCi| =sCVO

V,[1+RCs] = sRCV,
V =sRCV,

Vo(s) _ 1
V.(s) sRC

The transfer function indicates LPF

Choice (C)

19. For a +Ve cycle

Diode D - ON

V,=—4 Volts

Voltage across capacitor

10-V,.+4=0

V.=14V

fora—V cycle

D — OFF
V,=-10-14=-24V

Choice (C)
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Current amplifier

i/p = current source

o/p = current source

i.e, it is a current shunt amplifier
R, = decreases
R, = increases

20. Redrawing the given circuit
for D. C analysis C — Open circuit

R R 100 0.4Q Choice (A)
= =— ~0. oice
T o1+4p 251
24. Max. output ¥V, = £V =+12V
IfV, =V, redrawing the given circuit.
12-07_ v 2y 5
I5= 250+ 101x5 "7 ~ 1O T y
0
Applying KVL to O/P loop.
Vo1, R, F12=0 45K0)
Vigp= 12101 x 15 x 10 x 5 x 10°
— 4.425 Volts Choice (C) Vor
21. Redrawing given circuit 5KQ
VCC +
I+ 0-2v
C B -
Re 3 4.5kQ
Applyi 1 analysis at v
500K pplying nodal analysis at node V',
" Vi =Vo  Vr =02 _
c 45K 5K
V=V, +9V,,—1.8=0
+VBE 10v,=V,+18
e But V,=+V_=+12V
L V,,=1.38 Volts Choice (A)
B 25. During +Ve half cycle
_ Vee =V D — ON
5 R, +(+ PR Voltage across capacitor
1207 V.=10Vrms.
~ 500+454.5 MA " ¥
1o0v V
=11.83pA - ¢
I.=B.1,=1.183 mA —
Vee™ Ve ™ I+ [C)' R, Ve=10V .
=12-5378 During —Ve half cycle
=6.623 Volts Choice (A) D — OFF
22. Weknow [~ 1, l—: Voo
;o Vig =Vge 20-0.7 - +
T R,+R, /B 10+09 Jov _]’Vc=1°"
[.=1.77mA
Applying KVL to the output loop PIV=7,=(10+10)V,
12-45x1.77-V,,-10x1.77+20=0 = 20/2 volts. Choice (B)
V.= 6.335 Volts V.. —V
-’ . _ cC E
O — Point (V,,, I.) = (6.335V, 1.77 mA) 26. I, = TR
Choice (B) ‘
. 10-1.5
23. From the given data = mA = 1.7mA
A=1000; p=0.25 5
R, =80Q vV, 1
1+ AB=1+1000 x 0.25 =251 ;= R, 100 MAT00ImA
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27.

28.

29.

30.

But we know [, =1, + 1.
IL=(1+p).1,

]E
(4= 1J1,=170

B=169 Choice (C)
Vimsy 241
We know r = — = =& % 100%
e know r v v, (
41714
But/, =7, - 417°%
40%x10°°
=25-417X——— =
30%10° 19.44volts
2.4%x40x107°
po 2AXA0A0 o0,
30107 x19.44
r=16.46% Choice (A)

Consider the given CB —amplifier with A. C equivalent

From the given circuit
i/p source voltage (Sereis) variable
o/p source voltage
Voltage series feedback (or) voltage amplifier
Vf Rl 2

p=-L=—ro>—=—"_-1p3

= = Choice (A
V, R+R 2+4 oice (A)

Given
VECQ =25V
8-2.5
1= T mA = 2.2 mA
IE = IB + IC
IE= [B[l + B]
1,=28.94p4
Given V=25V
Applying KVL to the input loop

Ve _YEB_ B

V,~V,~I,R,+27=0
25-0.7+27=1,R,

45
Ry < o = 1554545 KO

B
R,= 155 KQ

Applying KVL to the output loop
12-22KQ .1 -V, —22KQ.I +4=0

Choice (C)

16-3=44x10°x 1
13
1 = E mA = 2.9545mA

D

Applying KVL to the input loop
—V,—22K. I, +4=0

Vi=4-22%x29545=-25V Choice (D)
= xX16 =
31. V, 90+45 5.333V

32.

33.

34.

R, = (45K ||90K) = 30KQ
Redrawing the given circuit

L, _lo-s
p= 15 M

I,=5333mA

From the input loop

Ve=V.—1,. R
Vo=V 9333

I, 5333

D

R,=1.75kQ
Given I.,=80uA

Iop _ BOXI10
En” Ty T 25.6%107
But4,, =-g .R.
o [Aou| _ 500
¢ g, 3125
R.= 160 KQ

From the given data
I, =80 pA
V,=26mV

R, =

Choice (B)

=30125 mU

Choice (D)

I,
g = —2 =3125mU
m V

T

ADM

CMRR = =1+2g,.R,

M

=1+2x3.125x 103 x5 x 10°
=1+3125=3225

From the given data
B=125and V, ,=0.7V
Applying KVL to the input loop
Vee=R L=V, =0

C1 “ref

Choice (A)
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Vee =V, 12-0.7 -3
[mf: _CC " BE _ mA = 0.753 mA M :ICI
R, 15 1.016
Butl =1, +2I,+1, I =0.511 mA
Vv 0.7 But /., = I, (Due to mirror effect)
J=—2=—"— LA I,=1,=0511mA Choice (B)
R
3KQ 3 35. Applying KVL to the output loop
1,=0.233 mA Voo I, R.~V,=0
2 Ve =V, 4
[ —1,=1.|1+— —_cc o = ;
o~ Ar c1 { ﬁ} R, I, 0511 kQ=7.827kQ2  Choice (A)
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