Page 1
MADE EASY ONLINE TEST SERIES
https:/ /onlinetestseriesmadeeasy.in/madeeasy/index.php?pageName=timeManagementReport&testid=3219&t—a&tes...

ANALOG CIRCUITS-2 (GATE - 2021) - REPORTS

OWERALL ANALYSIS COMPARISON REPORT SOLUTION REPORT

ALL(TT) CORRECT(7) INCORRECT(4) SKIPPED(&)

Q.1 2 FAQ P Solution Video [RERGCCE LT NE ]

Consider the circuit shown in the figure below:

Suppose the bipolar transistor exhibits the following characters I-=1I exp Ve _ Assuming the
5 VT
B of the transistor to be very high on no early effect the value of small signal gain of the amplifier is equal to (Assume Vy=25mV)

ezu
eam

0 =20 Correct Option
Solution :
(c)

o I 1x100 1
8m = Vg 2Vp 2x25x10™ 50
A =-g R.=-20mA/Vx1kQ=-20V/V

= 20mA/V

o -40 Your answer is Wrong

/|| QUESTION ANALYTICS +

Q.2 ? FAQ  pp Solution Video R EVEED RV & |:|

In a differential amplifier if the emitter resistance is replaced by an ideal current source then

e the differential gain of the amplifier is increased

o the common mode gain of the amplifier decreased Your answer is Correct
Solution :
(b)

e the CMRR of the amplifier is reduced

o the CMRR of the amplifier remains unaffected

/]| (QUESTION ANALYTICS -+

Q.3 P Solution Video GG EVEELA LT i D

Consider the circuit shown in the figure below:
10V

w

The value of % =1mA/V, VT = 2V and A = 0. Then, the value of small signal voltage gain ﬂa is equal to

e -12.65V/V

o =894 W/ Your answer is Correct
Solution :
(b)
Now, g, = Jlu,, CM%IDS —J2x1x103x0.4x107
=0.894mA/V
Thus, A =-g R,=-08%4x10=-8.94V/V

e -16.31 V/V
o -21.22 ViV

/||| QUESTION ANALYTICS +

Q.4 P Solution Video GG EVEETALIT Y i D

Consider a two stage amplifier circuit shown in the figure below:

. _ I
The transconductance of the transistor 7 and T5 are Emy aﬂdgm respectively, then the overall transconductance g, :F" is equal to
i

(Assumea,=a;=1)

o &m = Em, Your answer is Correct
Solution :
(a)

MNow,

O :-=:.+3.
e &= &m,
©Q :.-3.2.

||| QUESTION ANALYTICS +

Q.5 ? FAQ P Solution Video R EVCEL LT & D

Consider an ideal voltage amplifier shown in the figure below:

1nF
11
1]
10 kL) 1 k02
+o—AW Wh—o +
Vin An=_103 Va
-8 o -

The value of input pole frequency is equal to

e 23.16 Hz

o 15.91 Hz Your answer is Correct
Solution :
(b)
The capacitance at the input
Cm = C.L{l + A) =1x10"° (1+ 1(]3}
C =1x ]_D_b F

’i::J‘EtC].I'L:ll‘.]?='<1l}7’?='<Ili'ﬁllZ]"f':II]‘2

1 =100 rad/sec

=
I

m T
£ = 10 _ 159112
Sm 2m
e 50.99 Hz
o 88.69 Hz
/]| QUESTION ANALYTICS +
Q.6 ? FAQ P Solution Video EERGEVCEL TR LT |:|

Consider the circuit shown in the figure below:
Vi

The circuit is biased by an ideal current source with current |. The value of B for the transistor is very large and n = 1. If the small signal voltage gain
for the transistor is equal to |AI, = 50 and the output impedance is equal to 10 kQ, then the value of DC biasing current J is equal to ____ pA.
(Assume V=26 mV)

. 130 Your answer is Correct130
Solution :
130
Given: r, = 10 kQ |A_ | = Emle = 7 “Ta
T
I-
50 = —=——x10kQ
0= 26mv
Ipc =130 pA
/]| (QUESTION ANALYTICS -+
Q.7 P Solution Video GG EVEELA LT i D

An amplifier has open loop gain of Ag =5x1 0% The amplifier is connected by the negative feedback with feedback factor B = 0.01. If the open loop
gain of op-amp decreases by 10%, then the closed loop gain decreased by %.

. 0.19 (0.18-0.25) Correct Option

Solution :
0.19 (0.18-0.25)

10% 10
, Chanee = =—%=019%
3“‘ 8% T 1+5x10°x107 51
. Your Answer is 0.48
/|| QUESTION ANALYTICS +
Q.8 ? FAQ  pp Solution Video EERGEVEEL RN g D

In a BJT common emitter amplifier,

’ o the blocking capacitance at the input is called as input coupling capacitor. Your option is Correct
’ o the blocking capacitance at the output is called as output coupling capacitor. Your option is Correct
' e the blocking capacitance at the emitter is called as bypass capacitor, Your answer is Wrong
’ o the capacitor that produces on A.C ground is called as bypass capacitor. Your option is Correct
‘ YOUR ANSWER - d,ab,c ‘ ‘ CORRECT ANSWER - ab,d ‘ ‘ STATUS- )
Solution :
/]| (QUESTION ANALYTICS -+

Q.9 P Solution Video (% Have any Doubt ? D

The desirable characteristics of a transconductance amplifier are

o high input resistance Your option is Correct

o high output resistance Your option is Correct

e low input resistance

o low output resistance

‘ YOUR ANSWER -a,b ‘ ‘ CORRECT ANSWER - ab ‘ ‘ sm'rus-a
Solution :
/]| QUESTION ANALYTICS +
Q.10 P Solution Video [REEREVCELALT &4 |:|

Consider the circuit shown in the figure below:

The amplitier has common emitter input resistance equal to r_and current gain ‘', then the value
of the output resistance R__, is equal to

A

o Your answer is Correct
ril'[
(55
Solution :
(b)
vV R IR, % 7s Py R
- - —ov, =
-
IEI
-
o mh RI_
_ w
IIJ
RLJ;_ Vﬂ
V. ¥V
] = 2+ _BI
T LR L,
Vv
and I, =—+
r]'[
V. V v
I = —=+—= +B z
. R 1
Vv T
R =-=%2= z
A FeT
O =
0 ..
1(1
RL rﬁ
|| QUESTION ANALYTICS +
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ANALOG CIRCUITS-2 (GATE - 2021) - REPORTS

OVERALL ANALYSIS COMPARISON REPORT SOLUTION REPORT

ALL(T1T) CORRECT(7) INCORRECT(4) SKIPPED(6)

Q.11 p Solution Video [N EVEELTRLIT L i D

Consider the source-follower circuit shown below:
3V

C

C
2
v | } eV,
410
T
-5V =

The circuit is biased so that g, =2 mS and the value of output resistance for MOS transistor r, = 100 k0, then the value of small signal voltage gain

v, .
—£ s equal to

em

e -0.8 Your answer is Wrong
G 0.8 Correct Option
Solution :

(c)

The value of small signal equivalent is shown in the figure below:

o
: <
Vi 500 kL2 Vgs GD Em Vgs Ta
°
'—“VD
fm
-
Now, V,=g,V,.@kalr) (1)
MNow, V.=V _+V,
V‘. = V#s + gm Vgs '[:4 kQ ” Tﬂ}
V.
V= - .(2)

£ 1+g, (4kQI1)

Vs _ 2. (2KkQ|7) _
. 1+guakQlln)

-, Substituting (2) in (1) we get,

o -0.9

/||| QUESTION ANALYTICS +

Q.12 ? FAQ  pp Solution Video EeRGEVEET RN D

Consider the circuit shown in the figure below:
VI: -

L

the value of r,, = 100 kQ and the circuit is biased such that g, =5 mS, then the value of % is equal to

5

e -1.15
e -15.24

o -6.79 Correct Option
Solution :
(c)
Drawing the small signal equivalent, we get,
100
1 k02
ﬁ—m—'—ﬂ avﬂ
+ -+
1
v; Vi &m Vn# 100k 2 10k0
o @ -
-
Ve=V,-V;
s _ TkeV,-Y)_v-v,
1T 1kQ+10kQ 11
1 10V.+V
— V-(V-V)x—=—ti®%
Vo= Vim -V ="
Applying KCL, we get,
v v Vv, -V
[ o ) no V. =0
10kQ  100kQ  10kQ  &m'
iV W, vV, .5,
10k€  10kQ 100kQ 10° ©
10(V, - V) =10V, + V, + 500V,
21V =490 V_
21 10V, +V,
490 ° 11
—zlv Vv, 10V,
490 ° 11 11
-103,, _ 10V,
770 11
Vo - 10 679
V. 103
o ~29.15
/||| (QUESTION ANALYTICS +
Q.13 p Solution Video [REERGEVEED VRV 4 |:|
Consider the circuit shown in the figure below:
VIJ
IIJ
4 kL)
-

I
The transistor has B = 65 and ry = 95.2 kQ then the value of transconductance G= F“ is equal to

(Assume Vy= 26 mV)

e ~5.96 mA/V
e ~20.15 mA/V

o =11.6 mASY Correct Option
Solution :
(c)
. a Vg
tlJ'
V; 245k0 ; 214k0 <> Zm Vyp 2@ 952 K0 254 k0 1k0Q
+
_ {' _
g = =" _O78 sy amasv
" Ve Vro 0.026
oV,
+ '
V; 248k V, & 214k0 Zm Vi B 247KQ 1k0Q
o = - = o .
R
Ig = - g?ﬂ: "
R;+4
At input terminal, we have,
V. =-V
So, we obtain, i = 247 303x10° Vv,
? 247 +4
G =Jdoo 24 a3 _11.6mA/V
S 6.47
o ~15.5 mA/V
||| QUESTION ANALYTICS +
Q.14 P Solution Video {% Have any Doubt ? |:|

Consider the BJT amplifier circuit as shown in the figure below:
15V

The hybrid parameter of the transistor is given as irﬁ =75 h,=25kQ, h_=22x10* and

h =20 pS. The small signal current gain % for the circuit in the midband region is

1

. 48.27 (45 - 50) Correct Option

Solution :
48.27 (45 - 50)

Drawing hybrid equivalent circuit
1 k0 25k5

o—AW—

I
; (321172

o
I 1
— =175
I‘- 39( l + i + i
.50 3.9 82
L _ 48.27
I T
||| QUESTION ANALYTICS 4+
Q.15 P Solution Video [RECREVCEL VAT &4 D

Consider the common emitter circuit shown in the figure below:

Voo
2 kL2
20 kL3 v
1L
| ]
10 uF
Ven 20k0
1mA ICC
) - v -
If the value of B = 99, then the value of the lower 3-dB frequency is Hz.
(Assume Vy=25mV)
. 7.95(7-9) Correct Option
Solution :
7.95 (7-9)
The input resistance,
Vr _Bvr _(B+1) Vg
r. = = =
Iz I It
-3
_ IDDXZBX_;I] _25%0
110
R_= (20kQ||20k2|125kQ2)=2kQ
f= L = 1_6 +=7.95Hz
: 2AR G 2mx10x107" x2x10
/||| (QUESTION ANALYTICS 4+
Q.16 ? FAQ P Solution Video [N EVEELH LT s D

A transistor amplifier circuit parameter at I =2 mA has inner capacitance (emitter-base capacitance)
f:u =1pF, C_=10pF, =150 and V,.=25mV. Then,

e the value of unity current gain cut-off frequency fris equal to 1.56 GHz

e the value of f3 > f7.

G the value of f;is equal to 1.165 GHz. Correct Option
o the value of f; = fr. Correct Option
‘ YOUR ANSWER - NA | ‘ CORRECT AMNSWER - cd ‘ ‘ STATUS - SKIPPED
Solution :
(c. d)

I- 2mA

26 _ SR _50x10° A/V

Sn = V. T 2Bmv
So, we obtain the unity gain frequency

4
o8 S0 _q457GHs
T 2n(C,+C;) 2m(11)x10~
fﬁ - % =7.713MH=z
fq =f7 ¥ 2 =1165 GH=z
/||| (QUESTION ANALYTICS +
Q.17 ? FAQ p Solution Video {% Have any Doubt ? |:|
Consider the circuit shown in the figure below:
V,‘
v

The transistor is biased such that g, = 1 mA/V. Then,

‘ o the 3-dB cut-off frequency due to capacitor Cy is equal to 1 Krad/sec. Correct Option
e the 3-dB cut-off frequency due to capacitor C; is equal to 40 Krad/sec.

e the 3-dB cut-off frequency due to capacitor C is equal to 0.923 rad/sec.

‘ 0 the 3-dB cut-off frequency of the amplifier due to capacitor Cq is 923 rad/sec. Correct Option
‘ YOUR ANSWER - NA | ‘ CORRECT ANSWER - a,d ‘ ‘ STATUS - SKIPPED ‘
Solution :

(a.d)
For the C,
01uF 530
—Ww o
10kQ 10kQ
-1 whenR =5kQ +10kQ || 10 kO
w = R C winen agq = 4
=q
®, =1 Krad/sec
For capacitor C,
01uF
51:9% % 20kQ
® 1 L =400 rad/sec

27 R,C 25x10°x0.1x107

For capacitor C-, we have,

01 uF
[

1
D= (1kQ|5kQ+10kQ)x0.1x10™°

®, = 923 rad/ sec

/||| QUESTION ANALYTICS +
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