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Text Book: Theory with worked out Examples and Practice Questions



Analog Electronics

(Solutions for Text Book Practice Questions)

01.

Sol:

5V
NP ;K
3 -~ IR *Vo=1V
Mo PP o (1-2) ’
Vo 2V._/_
3V, N Ds 3ye—r/ — |
L1 (1-3)
| l %Skg = D, & Dj are reverse biased and ‘D;’ is
° forward biased.
= i.e., Dy only conduct
5-1
(1-3) S lp = —— =0.8mA
1V
2Ve Vo=3V
(2-3) ’ 03.
Sol: Let diodes D; & D, are forward biased.
3V
= Vo =0 volt
5KQ _
1= o l0=0
SK
¥ L=22C0 0
= D, D, are reverse biased and D; is 10K
Apply KVL at nodes “Vy’:
forward biased. L+L-L=0
i.e., D; only conducts. =1 == 1) =-ImA
7+10V
- To=3/5K = 0.6mA v
= 5kQ
v,
02. . l1
Sol: b, 1
o+5V ;—0—
101 = s5k0 L] S0k
1V i<I|D1 oy S 10V
v LD, So, D; is reverse biased & D, is forward
° N biased
D . . .
3V i<ll - = ‘Dy’ act as an open circuit & D, is act as
short circuit.
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Then circuit becomes Transfer characteristics:

+10V AV,
5K
I=%A Vo
| >
10K —ISV {/in
-10V
05.
:>VO:10kx(£ ~10 Sol:
15k IV\I}A
. Vp=333V b " | +
ORI
04. £ 2V _
Sol: I o
2V =
Y ™~ o For V;<—2Volt, Diode ON
N + = Vo= 2Volt
Vin ) Vi R, For V;> - 2Volt, Diode OFF

- = _;_ o fm— VO = Vi
Apply KVL to the loop: ) t Vo
Vin -2 Vx = 0
= Vy= Vig2 (1) i

Given, Vj, range = -5V to 5V

= Vi range =-7V to 3V
Diode ON for V4 > 0V
= Vo = VX

Diode OFF for V, <0V
= V= ov

. Vorange =0 to 3V

[ from eq (1)]

Output wave form:

IV mpeeees -

-2V
-5V

06. Ans: (a&c)
Sol: In positive half, of input —

Capacitor C; is charging so, C’-}{;r =R;C, =0
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For 6 — Range from 0 — %’

D, — Short Ci
| }9 | S
+

D, — Open

Now at 9=E, Ve =V
2 1
D; & D, both are OFF

O

So, C; has no discharging path = steady
state,
So, at steady state V., =+V, =+5V.

Since in ANALOG circuit, for either
clampers (or) for Ripple removal shunt
capacitor filter,

Taischarge >>> T, where T — Time period.

Now for e>g,vcl =V_>V,

= Due to VC] , D1 1s OFF

Dz is ON
Now circuit is —

Vm

Now, V, :Vcl —VC2 = VC2 :VCl -V,
Now, at 6:%,Vi=vm

= V. =2V, =10V

Analog Electronics
3n

Now, at 0 =7, V¢, =5V from the circuit

such that, V. =10V

Due to VCz , Dy act as open circuit

So, at 6 = 37“ , the circuit looks like —

2 +

07.

Sol:

08.

Now, as no discharge path for C; & C;
= Steady state
So, at steady state, Ve, =10V, but form

circuit V. polarity is opposite
= Vg, =-10V

So, options (a) & (c) are correct.

For positive half cycle diode Forward
biased and Capacitor start charging towards
peak value.

= Vc=Vnu=5V

=>Vo=Vin—Vec=Viph -5
Vinrange =— 5V to +5V

.. Vorange =— 10V to OV

vo !

0/ "t
-5V --4---%r--A---F-A--4---

e R

Sol: For +ve cycle, diode ‘ON’, then capacitor

starts charging
=>Ve=Vn-7=10-7=3V
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Now diode OFF for rest of cycle
= Vy=—-Vc+Vin
= Vin -3
Vin range : —10V to +10V
. Vorange: —13V to 7V
AV,

7Volts

3Voltsfp----1----------1----4------3 .

—13Volts

Postal Coaching Solutions
10.

Sol: During positive cycle,
D; forward biased & D, Reverse biased.
Ve

+ =
Il

+
Vin_GD

V., = Vip = 6volt
1

During negative cycle,
D; reverse biased & D, forward biased.

+
=V

o))
<
|

Veo=-6-6=-12V

(S)9.I' Al . b st ¢ o . Capacitor C, will charge to negative voltage
ol: ways s art the analysis of ¢ amping of magnitude 12V
circuit with that part of the cycle that will
forward bias the diodes this diode is | 11.
forward bias during negative cycle. Sol: +10V
For negative cycle diode ON, then capacitor 47K
starts charging
= Vc=Vp+9 4V B 100
=12+9=21V
Now diode OFF for rest of cycle. ‘ 33K
Vo= VeV, Given,
=21+ Vi, Ve =4V <
Vin range: —12 to +12V Vie = 0.7
Vo range: 9V to 33V V= Ve =07
Vg =Vp-7=3.3V
Vo 33
A E I
3.3K
Let transisotr in active region
= Ic=B/(B+1).Ig=0.99mA
IB = Ic/B = 99MA
Ve =10 - 4.7x10°x0.99x107 = 5.347V
= Vc>V;3
.. Transistor in the active region.
w ace Regular Live Doubt clearing Sessions | Free Online Test Series | ASK an expert
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12.
Sol:

+10V

6-0.7=5.3V

VE:VB—VBE:6—O.7:5.3V

Ig= 53 1.6mA
3.3K

Let transistor is active region

(1+p)
Ic =1.59mA
Ve =2.55V
= V< V3

.. Transistor in saturation region
= Vcg(sat) = 0.2V

=lc= Ig

Vc— VE =0.2
Ve=53+02
= Vc=5.5V
V=55V
+
Vp= 6V 0.2V=Ve
V=53V
=Ic= 10755 _ ) 957ma

Ig=1.6-0.957=0.643mA

13.

Sol:

14.

Sol:

+10V

4.7K

-

Vig=-0.7V

3.3K
Vg=-0.7V

Transistor in cut off region
IC = IB = IE =0A =

Vee= 10V
VEZOV
Ve=10V
VB:()V

+10V

-10V
VE=0.7V[. Vg =0V]

10-0.7
:>IE:

= 1.86mA
Let transistor in active region.

I __B 84
= Ic ( ])IE 1.84mA

= Vc=-10+ 1K x 1.84m

Ve=-8.16V
= tc _0957TmMA_, a3 Vic = Vi— Ve = 8.86V
I, 0.643mA Vie> Vin
Brorced < Pactive .. Transistor in active region
v ace
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15. 16.
Sol: Sol:
+10V
VE = (VB+07)
V.= (Vpt+0.5)
Ig=Ic+1p
h 5— (VlBk+ 0.7) _ (Vs —:(())1.(5) +5 N 1\8;(
Let transistor in active region
Ve=0.7V [ Vs=0V] 10(5-Vp—0.7)=Vp+0.5+ 5+ Vg
10-0.7 43 - 10V =2Vg+5.5
[, =——-=93mA 43-55
1k Vi = — =3.125V
p
le=g e =92mA Ip= 222 =0.3125mA
p+l T
= Ve=-10+5K x9.2m Ve=Vp+0.5=3.625V
Ve =36V Ve =3.825V
Vec< Vi s Ig=1.175mA
- Ic=0.862mA
Transistor in saturation region
= VEC =0.2 17.
Vi—Ve=02= Ve=05V Sol: Here the lower transistor (PNP) is in cut off
region. +5V
o= 29710 5 ima
IB = IE— IC = 7211’1A
I 2.1
= Zelsa) _ 41
orced — - — - 029
Proea =3 7= 25
Brorced < Pactive 1.€., saturation region
¥ ace Regular Live Doubt clearing Sessions | Free Online Test Series | ASK an expert

online Affordable Fee | Available 1M |3M |6M [12M |18M and 24 Months Subscription Packages




z

i
t@
v
i)

3

ACE

Engineering Publications

Analog Electronics

18.
Sol:

Apply KVL to the base emitter loop:
5-10K. Ig - 0.7 - 1K. (1+B)Ig =0

43
Slp=—
(101K +10K
=38.73pA
Ic = 3.87mA
It =3.91mA

= VE: V() = IE(H{) =391V

Ve=5V
VBZS—IOk(IB):4.61V

9K

3V

3K

I,
Ve, =12V —4x10° x1x107 =8V

V., =8+0.7V =87V

_12V-V,, 12V-87
= 33k 3.3k

Ve =4kx1mA =4V

=ImAmp

V,,=4V-0.7=33V
V, =33-07=2.6V

V(): 26V

19.

Sol:

R

I——éﬂ
[% 57

r
=—1/sC
— sL

S
sC +

r+sL
r+sL

srC+s’LC+1

_ r+joL

~ (1-0’LC) + jorC

_(r+ jcoL)[l ~o’LC— j(orC]

- (1 - oazLC)2 +(@rCY

_ o’ tLC+r-’rLC+ joL[l - o’LC] - jor’C
| (1 —~ mzLC)2 +(wrC)

V4

eq

Equate Imaginary terms:
oL — ®’L’C — or’C =0
L-o’L’C- r'C=0

o’L’C=L-1C
1 r’C

W=, —=
LC LC

1 r2
0o=,—-|—
LC \L

race
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20. Ans:(a&b)

Sol: Step-1: KCL at collector node of Q
1.e., at C

10V

K3 |1,
Ve,
Q2
IBI IBz
I=Ic +1,=Ic, +2I5 ....... (1)
I
= 1. +2 E ....... )
2
=l [1+—]........
cz{ 100} A3)
100
= I, =1—|=0098I......... 4
o1 @

Step-2: KVL foe C-E loop of Q;

[= 10V=-07V _ 2mA ......... (3)
4.65KQ
= I, =1.96mA ......... (6)

Step-3: KVL for loop of Q;
Ve, =10V = 3KQ(1.96mA )= 4.12V ....(7)

Step-4: KVL for C-loop of Q;
Ve, =10V — I, x4.65K ........ )

21.
Sol: 10V
7kQ
Vo
4V.
Vin 3.3kQ I
in . C
gl I
For D.C Analysis:
VB =4V
VB—VE:0.7:>VE:4—O.7 =33V
IE = ﬁ =1mA
3.3k
f= Y1 _25MV 50
I ImA

To apply small signal analysis set D.C
source equal to zero.

§RC =4.7kQ
Vo
+
7 %: 250
=V = —iCRC

Vin = Iply = 1pPre = icle

-1, R, —-R, —-4.7k
=10V - 2mA x 4.65KQ......... 9) =t e=_—c=
1.1, I, 25
©oVe =07V ..., (10)
=—188
w ace Regular Live Doubt clearing Sessions | Free Online Test Series | ASK an expert
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22. Now apply small signal analysis:
Sol: D.C calculation is same as previous

question

IE =1 mA

r.=25Q

Apply small signal analysis:

R;=Rg || Pre
Ri=1.116kQ

V, -R —4700 ‘

—0 = £ = A — 1_0 = & X & = A X &

V, r+R, 25+3300 "i R, V. VR,

3
-'-Av:&=_1-413 :—39.5><1.116><10
V., 2x10’°
=-22.322
23 RO = RC =2kQ)
Sol: To calculate r. value apply D.C analysis
24,
[ = Vi = Ve Sol: LoV
. Rth
B+l
S 20kQ
— 3—0;1( =0.991mA
2.3k +
101
Ce
|F—m
p=Yio 2 5000 0K Vo
I 0.991 =
¥ ace India’s Best Online Coaching Platform for GATE, ESE, PSUs, SSC, RRB, Banks, Groups & PSC Exams
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Apply KVL at input Loop:

6 — 10k (Ig) — 0.7 — 8 k(1+B)I5 = 0

6-0.7

=— 271 _647pA
10k +8k x101

B

IE =0.65 mA

=——=385Q
0.65

Te

V25
IE

10k //10k _ 5000

=200
v 25

. 200x25

0.5
.10

26.
. . Sol: For the given differential amplifier
Appl 11 1 anal ’
pply Small signal analysiS Ip = 1mA
Av:&: Rg rc=&=25Q
V., 1, +R; I
V, —-R_ -3000
— A :—0= C — or) — ch
0.995 VL 25 (or) —g
Ri=Rs | BR;, Ag=-120
27.
Eotal - (RE + re) SO]: IO
Ri =10k || 803.85k < KO
=9.87 kQ Vs
Ro=Rg H r. =383 Q 9kQ2 8.3k
25. s —12V
Sol: Vo =-1Rc
. _—V 11=w=1mA
le® 1= r_ 12k
¢ 0-V,
L=
v, <[ Yk, 3K
I, Vg =-3V
VO_ c VB—VE:0.7
V. o1 VE=Vg—0.7
Vg =-3.7 Volt
Given Ig = ImA ; .
-3.7+
_25mV e |37+
* Im 8.3k
R @ Vi [, =lmA
Ay=—C L
v re = [, =0.5mA
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r = gssm\/; =500 32. .
.Sm . B Ry
"R, 2000 Sol: VO—(1+R )Vi
Ad = = 1
T, 50
A, =-40 V, = 1+%2
3k
28. 10
Sol: Voltage shunt feedback amplifier and V, = ?VOI'[ =333V
Vi Rs lk 3kQ Wi
_ L
29. = Lo Vo
Sol: Current - series feedback amplifier and + L YL
R, 47k 1 o
Ay~ —=——=1.4242 T2v
R, 33k = 1
30. VvV, 10
SOl: AAAA 1 - E L. A &
- 0_,
5 = VO _2 = 3 = —mA
F{eq 2k 2k 3
~ I, =1 +1, =4mA
Using millers effect,
1k
Ry = =9. 33.
1+100 ‘R
wmn Sol: V,=—2V,
I ImH R,
34.
’_Izeq Sol: 1kvg‘v2
- 1
Le _ 1mH ~ IHH L + -, .
1 14+1000 " n 0.5kQ 0
=L fIEZkQ
31. L
LyF LXK T,
— - 2k 2
"éeq o+ Int 1L =0
Iin _
C,, =IuF(1+10°)~1F o+l +5-=0
India’s Best Online Coaching Platform for GATE, ESE, PSUs, SSC, RRB, Banks, Groups & PSC Exams

¥ ace

Enjoy a smooth online learning experience in various languages at your convenience

online




=2 Engineering Publications

ACE

T

13 Postal Coaching Solutions

21, +2L, +1, =0 Apply KCL at Vy:
2Ip =3I, Im = Va — Vb + Va _Vb
I -3 2k 3K
0 -"2=_15 3V, =3V, +2V, -2V,
L 2 Im=
in 6k
6=5V,—5V,
6
Va—Vp=—
*s
V, -V, =1.2Volt
I = Vor ¥ 12 6ma
2k 2k
1.2
V()] _ —Il IZ = E =0.4mA
Apply KCL: V,=0.4m x 1k = 0.4 Volt
O—VO2 G Vi = Vo
Ix +IZ :T 1 ng4 V
V, 0.6m=———-"
%""Iz =_V02 0.5k
0.3=04-V,
Vo +L, ==V, .. Vo=0.1 Volt
-1, +1, ==V,
1 2 02 37.
T v Sol: v, ==L¢ = Z10X107 5 107
I +1,=1, Ny b
Ve =-5Volt
I01 + I1 - VOI |: Ix %} c g
38.
Iy =Vo -1, Sol: Given open loop gain = 10
Lo =21, [ Vo = _Il] (1 +Rtj
I, = _(Iz + Ix) Yo _ R,
V. R 1
= 1 1 1 - f
o =-(1, 4V, o
I02:(11_12)A &_(14_3)
Vi 1+i
10
Vo=V, x 4
4
I+—
10
v, =24 _ 5 715Volt
4
1+—
10

race
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39. 42.
ol v, %1 Sol: (1)
"V, U+R./R))
AOL v Ii 'Vi
_ i O—p— -
Vo _ % 11*%’201@
Vl 1+— —» \'A
10 L 10kQ
LZs5k0
Vo_-9 RF
V. 2
Vo=-4.5V Apply KCL at Vy:
4. o,
Sol: SR = 27nfax Vomax
6
v, =S—R=L3=7.95Volt sz\/i_vx+vi_vx
e 2nf 2nx20x10 5k 10k 20k
V _
V,=AxV, =V, =2 =79 5mV R
A 5 20
3
41. V= 7\4
Sol:
V-V,
R 10k
V-2,
Vin Il — 7
T 10k
i R, = =17.5k0
2 =Ry| 1__R i
sC  sCR,+1
z1=R;+sL (ii)
RZ
& _ SCR2 +1 Vp
V. R, +sL v,
Vol _ R,
V.| (CR,+I)R,+sL)
It represent low pass filter with Rs v
D.C gain = & = =
Rl
yace India’s Best Online Coaching Platform for GATE, ESE, PSUs, SSC, RRB, Banks, Groups & PSC Exams
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Ro— 1 44.
1 Sol: Single stage:
v,= R Gain = 40dB = 100, fr = IMHz = Gain BW
R, +R £, 10°
BW > f,,=——= =10kHz
-V, 1-V Gain 100
Ix — p + p
R, K 100
1 1 d
L= (1-V,) (— ¥ ] 100
R, R, V2
R R, +R,
ILi=1|1- s
R,+R, | RR, —f
99k
_ R, (Rl +R, ] MWW
R,+R,{ RR, $a N
l 1k .
1 R, +R +
Ry=—= : 1 =
I R, +R,
43. =
Sol: Vg=Vj, Two stages:
Vee=Ve— Ve Gain=10 | Gain=10
= | f=1MH
Vep =15 Vi, f=1MHz ¢ z
. IM
given Vi, 0to 5 Volt £ =—0 =100kHz, figg = 100kHz(for
=Transistor is in active region single stage)
Two stages (Overall):
IE:IOZ—\G“;(;IS:%:l]A [ Vin=2V] 4 ) 9k
ok MW
_L 17 W 1k
B = =" >
1+p 100 A L L.V,
Vg=Vin+0.7=2.7V 1k +
Vo _VB = 2
Ig= = __- .
100
V,, —2.7 17
100 100 N
B Overall BW = fi;g v/2"2 =1 =100k (0.65)
Vop =4.4 Volt =65 kHz
w ace Regular Live Doubt clearing Sessions | Free Online Test Series | ASK an expert
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45. R
Sol: (a) =1IM(I,)+ (1 + R_zjvos
R2:1M Q 1
AWV = IM (100nA) +100(1mV)
R, =0.2V
AW -
< - () W
+ Vo
+ R,
Vin AW -
_? J_— 1
Gain = &:ljth:lOO:R =10.1kQ2 Reomp = Ri//R5
v R 1 p
in 1
MW
IMQ Vin
10.1kQ —
—p Ny =
1=0 ov :_00 Vo - Rcomp = R1//R2, then Vo = (IBI — IB2) R,
= = Ios R2
Vo= (g1 —Ig2) Rz
= = Ios R2
Vo= 1g(1M) =1/10 (IzR»)
= 100nA(IM) _ L
o1V - B 100nA(IM)
=0.01V=10mV
(b)
— op-amp draws current (d)
— op-amp CKT the curve doesn’t pass R,
through ‘0’ (transfer characteristics) —WW—
R
IMQ -
'VVV\/ —e V()
_|._
10.1k =
100nA | - Ro//R
= p +
+ _VOS
? VO = VOOff'tV Itag + VOB t‘
v, =V, [‘+ . =0.1+0.01
’ =0.11=110mV
v ace India’s Best Online Coaching Platform for GATE, ESE, PSUs, SSC, RRB, Banks, Groups & PSC Exams
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46. 47. Ans: (b & d)
Sol:  Given Sol: Step-1: Differential input resistance,
R1:R3: 10k V'd
R . =—"<%...... 1
R2 — R4 — IMQ id Il ( )
Rz R2
I\M/\/ WV
Vini Ry R,
> . .’V\ﬂ | V2 ~
Vinz AW } 0 v. Il i v
id 0
R, I
Ry L
! R, Virtual short
= Rig
R =
Vo __2(ng _Vinl) . . . .
R, Consider virtual short circuit between V| &
_1IM ( ) V, and writing a loop equation,
_ﬁ in2 "~ Vinl Vid = R1 11 +0+ R]I] ........ (2)
= 2R111 ........ (3)
Given Vo; = 4mVy . ViR, =2R,.....(4)
Ig=0.3 pA L
L.=50nA But Rjg=20K =2 R;........ (5) [Given]
* — R, =10K.......(6)
R,
WW Step-2: " The given circuit is a differential
R, amplifier,
AW - R,
— V,=—2(V, - V,)....... (7)
' + A=Y R g0 (8)
Vos VA - VB Rl
- [Given]
=R,=100R;........ 9)
R; Ry =100x10K....... (10)
R, =1000K = 1MQ....... (11)
48.
R Sol:
V,=[1+—= |V +1 R, W Vi ROV
1 11 ’ MW ‘ °
i N 1/sC l +
14+ M v+ 50nA[IM] Vo) R 1/5C Ve
| 10k _
= 454mV ' .
w ace Regular Live Doubt clearing Sessions | Free Online Test Series | ASK an expert
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KCL » 1
RZ 2
V.-V, V. V -V, ¢
s S =0 (1) 1
(1/SC) R R f= frequency of oscillation
2nRC
Vf _Vx + Vf — (2)
R (1/SC) Equate o A=3
1+ Ra g
From (1) and (2) eliminate V R
Vi SCR B=1/3 ¢
b V, [S’C’R*+3SCR +1] Ry =2R
1
b= 1

[3+SCR +——] 49,
SCR 1
Sol: ®wg= —
p= - 5=j) JLe

3+j| oORC———
J( mRCj Ve =B= _ 0.5k
v, R _+0.5
R, 9k
A=1+—=10
R Wik 1k
— ) L v AB =1 for sustained oscillations

+
/ & X 10 = 1
R _+0.5k

Vi

S Ry=4.5kQ
A= & =1+ R, 50
V; R : q
Sol: Given = —
Loop gain=1 > A=1/p 6
R
A=1+—2
AB=1 R,
R 1 AB =1 for sustained oscillations
R oRC o A
R 6
Equate imaginary parts R,
R,
0=wRC— 1
CORC R2 — 5 Rl
yace India’s Best Online Coaching Platform for GATE, ESE, PSUs, SSC, RRB, Banks, Groups & PSC Exams
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51. G, 1
. ?+9V = =0.995........ 6
Sol: ’ C.+C, 1.005 (©)
R,=3kQ v\ = Cy+C, = Co _ SPF _ 5.025pF ....(7)
cc 0.995 0.995
R, —2kO) Threshold
, Output - Cg=5.025pF — 5pF = 0.25pF.....(8)
| trigger
Discharge 1
Case-(ii): Consider f =———....... 9)
3kQ 2n,/LCq
v 1 1
= = /LCq = ————— . 10
\ | 2nf,  2nx1MHz (10)
2
VthszCC=—><9=6V 2
3 3 1
=0 SN ey =
3 9-6 2t x IMHz

Vth*VCZZXIO x1 [=——

_ = =>Li=—Xx———....... (12)
Vin—Ve =2V > Gy (2nxIMHz)
Ve=Vpn—-2=4V

1 1 1
V ricger — _V = 3 V = X . ieeenen 13
trigger = 3 T CC 0.25pF 41’ x 1x102Hz (13)
Vec=3Vto4V
- : (14)
52. Ans:(a&d) 02510 2Fx 4 <107 "
Sol: Case-(i): Consider
fS = Series resonant frequency LS = 0 10142399H ........ (15)
1
= ———.....% (D)
2n,JLCq
fp = Parallel resonant frequency Case-(iii): Quality factor,
1
= ... (2) L
2 JLC., Qg =2=8 ... (16)
1 Rs
_ Eq(2)_f, 10025 _2m/LC, G) z’isLS ........ (17)
—Eq(l £ " ] s
2n,/LCq _ 2nxIMHzx0.10142399H (18)
L YT
= (1.0025) = Cs (4)
sCeq =0.111464965x10°........ (19)
= S (5) o Qs =111464.965=1,11,465....... (20)
C+C,
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53. I, = 1ImA to 60mA
ok Y- V.-V,
k\l =
. |+ 300
Vi_<~> RLV, = Vsmin -10 (I)
B mn 300 -
. -1
Vi=8sint V max = VS‘“;"OO 0 (ID)
During —Ve cycle, Zener is Forward
biased and act as short circuit. Lo =L +1 [ I+ V, — 10m A}
=Vo=YV; 1k
During + Ve cycle,
A Imin= ImA + 10mA = 11mA
For 0 <V; <4, Zener OFF Since
Zener is not in break down Inax = 60mA + 10mA = 70mA
=Vo=0 From equation (1) and (2) required range of
For V;> 4, Zener is in break down. Vs is 13.3 to 31 volt.
=Vy=V;- 4
Vi 55.
gt Sol:

I = (0-100mA)

Rg
A
+ >
Vi=20t030volt (f o 2R,
<

The current in the diode is minimum when

the load current is maximum and v, is
minimum.

- Vs min _ Vz
i Iz min + IL max
_20-10
* (10+100)mA
Rs =90.9Q
54. 30-10
Sol: zmax 90.9 = 022A[" ILmin = OA]
. I .
_1,300Q .
+ + PZ = VZ Izmax
\%
vs 1ov 2K Vo P, =10 x 0.22
T ° P,=22W
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56.
Sol: pr18v
Vo
RLZ1k
Vg = 10volt
Vi =10—-0.7=9.3volt
It =9.3mA
ot _9SmA ) h70a
1+ 101
I = 1810 _ »667ma
300

I =1-1, =26.57mA

B

1+
— Ic = 0.120Amp
= Pr=1Ic x Vcg
S Pr=2.17TW

=1 I,

58.
Sol:

20-5 15

=—mA
10k 10

57. VP = 10kx I = 15volt
Sol: [ _20-V, 20-15_,
30Volt e, y <~ oM
\ I 2
300Q L B large = Iz =~ 0A
b Se Sio oyl 2
+ =
lOVf )
= Ve 59. Ans: (a,b & d)
Ill 510 Sol: Step-1: KCL at node (A)
Is=Iz+ T, (1)
Vp = 10volt N STy =T Ip ....(2)
10
l =g =2mA =1, =L-I_ ... 3)
=Vo=(6k) i=12V = Vg " Zener diode is ideal, I, =0........
Ve = 30volt S lg=1, =200mA........(5)
= Vg = Ve — Vg =18 volt. max
=1L+ Step-2: KVL for input loop
12 16V —-12V
[g=2 —=122mA =—=20Q....... 6
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60.

Sol:

Step-3: From equation (2),
[, =IL-1_ =200mA ....... (7)

=P, =V, I, =12x200mA

= 2.4 Watts

.. For satisfactory voltage regulation in the
circuit, the power rating of zener diode
should be more than 2.4 Watts.

Ans: (¢)

The circuit given is the MOS cascode
amplifier, Transistor M; is connected in
common source configuration and provides
its output to the input terminals (i.e., source)
of transistor M,. Transistor M, has a
constant dc voltage , Vs applied at its gate.

AC model of MOSFET

© © ‘

+

+
Vgs 8m To Vgs ngger
_ . Vs . . .

Let us find the output resistance R, =

v

@ @ for @ va<—‘

@ Thevenin equivalent

Thus the signal voltage at the gate of M, is N it b AW
zero anfi M, is operating as a CG amplifier. VmQD e ¢ Zmi Vst To1 Ry
Which is current Buffer. _ < + =0V
Vp 1d
e By KVL Vo + Iro =0
Vi _{ Vo =—Ixror -—-—--- @))
M, By KVL
vig —1+1xr02 — gmro2 Vgs2 + Ixtor = 0
I M, —1 +Iiros + gmoror Ixror + Ik 191 =0
e 1 N 1
Vin = Vg = T Ty Ty + Tty m2ToiTo2
= R, = I_ = ZmaToilo2

Overall transconductance !

_ , . 61. 3.3V

" Vi OV Vi,
Vgs2 _ v

The overall (approximate) transconductance
of the cascode amplifier is equal to 4’ M, |1
the transconductance of common source +
amplifier g, Vasi —
¥ ace India’s Best Online Coaching Platform for GATE, ESE, PSUs, SSC, RRB, Banks, Groups & PSC Exams

.
Onllne Enjoy a smooth online learning experience in various languages at your convenience




<2%

23 Postal Coaching Solutions

[El - 2@)1 V- VE=(-V,)

<

L L
Vir= 1V for both M; and M, 3V: -6V, +2=0
For M, to be in saturation: V=042V, —1.58V
Vp>Vg— V1 V cannot be more than 1V, since M, will
33>2-1 become off
33>1 So, V=042V
So M, will be in saturation if it is ON.
For M, to be in saturation: 62. Ans: (a,b,d)
Vp>Vg— V1 Sol: The given device is
Vx >2-1 - N-channel MOSFET with Vi =2.5V
Vx >1V but if Vx is more than 1V, Vs, - Current due to only es and E-MOSFET
becomes less than 1V, Which means M, does not have physical channel.

will be off so M; can not be in saturation.
Now, We can conclude that M, is in triode | 63. Ans: (a & ¢)
and M; is in saturation
VGS 1:2V

Vps1= Vx

Vas2 =2 - Vx

NOW, 1 1= 12

\Y 1
1, Co (fj |:(VGSI — Vg )VDSI - EVDS12:|
1

1 W
= 5 1, Co (Tl (VGSZ — Vi )2
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