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DETAILED EXPLANATIONS

1. (a)
" The feedback is voltage-series feedback, so the amplifier will be a voltage amplifier.

2. (b)

The diode conducts when V_ exceeds 12 V, as shown above,
The conduction angle is 2 6, where 0 is given by
24 cos 0 = 12
0 = 60°
and the conduction angle is 120°

1
That is 3 of a cycle.

3. (b)
Transconductance (g,,) of a JFET is

V
gmo|: _VLPS:|

8m =
2Ipss
where, S = |Vp|
4. (b)
Applying KVL, we get RCEE
“Vee + (g +IJRc+ Ry + Vi = 0 3
I = VCC _ICRC _VBE T Ve
B~ Re +Rp
dl Ry
B -Re
N 7 _— = —_—
o dlc  Re+Rg =
S = 1+ B _ 1+ B
- Al BRc
1-p| =L 14—
dlc (Rc +Rg)
5 (c)
[ = Vi _VZ=4O_1O=3OmA
m 11( 1 k
Iin = IZ + IL
L (min) = Iin - IZ (max) =30-24 =6 mA
L (max) L, -1, (min) 30 -5=25mA
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6. (a)
As we know,
Gain x Bandwidth = Constant (1)
Closed loop gain with -ve feedback is
A
Aq = —OL (Ao, = Open loop gain; B = Feedback factor)
1+ ApB
Given : Ay, = 100, (BW),, = 100 kHZ
From eqn. (1), Aot(BW)op = A (BW)¢p
100 6
P = x10
100410" = 008
1+ 1008 = 10
B = 0.09
7. (d)
Let V() =V, sinw,t
4v, (1
SR. = d—tmax =V, o coso t=V o
5=V (2n %107
v, = 2=t Volt
m T 20m 4m O

So, the largest since wave output possible at a frequency of 10 MHz is % volts.

T
8. (d)
As we know,
V, = Ay (VT - V)
Since, Ay, = o (for ideal Op-Amp)
So, Vi= V=V,
On applying KCL at inverting terminal
V_ + V - VO = O
3 2
2V-+3V--3V =0
5V, = 3V,
5
Vo = gvm =AV‘Vin
v, 5
= A = —
V, V.3
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9. (c)
It is non-inverting amplifier.
R
The gain, K= 1+-F
Ry
where, R, = R,
R, = Ry
R
So, gainK = 1+ =
Ry
10. (d)
The coupling capacitors in an amplifier prevents dc mixing with input and output. These capacitors
block unwanted dc components and decouple or isolate dc from input and output.
11. (o)
On neglecting the drop V/, then the voltage across R, is V..
Equivalent circuit diagram :
VS — IOR3 XRl — IoRlRS
Ri+Ry + Ry Ry +Ry + Ry
L _ Ri+R+Ry 1 R, +i
Vs RyRg Ry RyRy Ry
12. (o)
Ve=+5V
Vi=-Vg

I, =I.+1,=202mA

-15V
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13.

14.

Given, Vo = +5V
The CBJ will be reverse biased and the BJT will be operating in the active mode,
To obtain voltage, Vo = +5V
The voltage drop across R- must be 15-5=10V
10
R. = A 5kQ
Since, Vpp = 0.7V at iC =1 mA

The value of Vppati.=2mAis

2
Vi = O.7+VT1n(T) =0717 V

Since the base is at 0 V, the emitter voltage should be

V. = 0717V
For B = 100,
100
= —=0.99
“ =10
1. = Ie —i—z.ozmA
E~ o 099
Ve —(-15) 15-0.717 _
Now, R, = Iy =T om =7.07 kQ

(c)

In the transistor Vo = V|,

Since, the gate and drain terminals are shorted,
the transistor will always be in saturation mode.

W, Cox (W 2
thus, I = %(T)(VGS -V
Vo _3. 103 _
now, I, = ?—gxlO =1mA
50x107° (W
thus, 1x10% = ———| = [x(2-1)?
2 L
144 1
— | = —=0.04
( L ] 25
(b)
Voltage of non-inverting terminal,
6
= 2V
(i
= 1.5 Volt

V, = Aq[Vp - Vil

Vy = Vp=15Volt
On applying KCL at inverting terminal,

W-2 W% _,
2 6
3[Vy-2]+Vy-V, =0
4V -6 =V, (v Vy=15V)
V =4x15-6=0V

0
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15. (b)
For V, due to AC source only, set V- to 0 volt/ground and from virtual grounding V* = V- =0
So,
30 pF
1
50 kQ
50 Hz
Vin -
o (: ) ﬂ}ib oV,
+
30 pF
1.3 pF || 30 pF = 31.3 pF
KCL at V-
0_.Vin + O_V03 =0
1/joC 50x10
V, = =50 x joC x V, x10°
= -50 x j2; x 50 x 31.3 x 10712 x 230 x 10°
Vo| = 113.08 mV
16. (d)
Given, R, = 14 kQ,
R, = 6 kQ,
Rg = 0.5 kQ,
R, = 1.2 kQ
V. = Ko vi04-ta (-10)
G Ri+R, Ry +Ry
_ A0 14 0o 4y
20 20

As transistor operating in saturation
_ Vs-(=10) _ Vg -Vgs+10 _

2

I = Rs Rq Ky (Vs = Vi)
, -6

K, = K2” V;’ - (60)(60; 107) 1 8ma/v2

(1.8 x 10%) (Vg - 22 x 0.5 x 10> = 4 - Vo +10
0.9(Vel2 +4-4Vs) = 6- Ve

0.9V3s+3.6-3.6Vgs = 6 - Vg
0.9V3s —2.6Vos —24 = 0

= Veg = 362V,-073V
As Vg is +ve so correct value Vo = 3.62 V
Vg —Vgs +10
I, = Rs
-4 -3.62+10
= T 500 - 4.76 mA
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17.

18.

19.

(b)

Assuming initially all diodes are ON and can be replaced by short circuit,

+10V

4 kQ

-10V

10-(-10) 20

Current, I = I,= SkO = 8kQ =25mA
as no current is drawn from ground
I, =0
- D, is in off state.
(c)
It is CB amplifier,
Av = ngC
= g X75kQ
I
e T
I = I, =05 mA
0.5mA
= =20mA/V
8n = Jamy _20mA/
A, = 20mA/V x 7.5 kQ
= 150
(d)
Given circuit can be redrawn
v, = v B 2 e h
\AAA VVVY
L Vexsk_V. Y %41@
Vi= 8+8k 2 0V L 4ke |y,
J_ VVVy \ =
V, = V* (by virtual short) = °
1 AAAA / I \%
1% 12 in YWy— 1 0
V. = 2£="Z"=¢V = 8 kQ 2
1 2 2
I —L—L—15 A V.=12V
37 4kQ 4k 0™ sS12V 8ke
V,-V, = L R=15mA x4kQ=6V
V,=6V+6V=12V
P S - I
27 4kQ 4kQ  °™M

www.madeeasy.in

o Copyright: MADE EASY



« Analog Electronics | 15

] MADE EASY 3

Leading Instituta for [ES, GATE & PSUs

I, = L+I;=15mA + 3 mA = 45 mA
Vo-V, = I, (4 k@)
= 45mA x (4kQ) =18V
V, = 18+V,=18+12=30V

20. (c)
For given figure, when V,  is negative
12V
il I
i ? +
12V 2R D-ON Vy(f)=0
<
Output is zero
When V/(t) is positive
12V
il
i ? +
C <
12V SR D-OFF V,()=24V
] 4

At t =15 msec
The capacitor voltage and source voltage together will appear at the output :

12V +12V =24V

21. (a)
As given bridge is balanced, the diode will not conduct

I, 4kQ 8kQ
2

AAAA AAAA
\AAAJ yyvy

I, 3kQ 6kQ
AAAA AAAA
vvvy yvvy
‘<—k
_/
2 mA
By current division rule, current in 6 kQ resistor
12
;= x2mA =1.14 mA
12+9

22.  (a)
For given circuit DC analysis:
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Vee xRy 15x10kQ
(Vg = R, +R, (10+5kQ ~ 10V
(Vp), = Vy-07=10-07=93V
= (V)o- (V)p=15-93=57V

—~
<
@)
o™
~—
K
|

. Let maximum undistorted peak to peak output voltage, Vow-p)

l T AV =V,

=2x57=114V

0 -p)
23. (b)

By DC analysis
Vee = Vg 10-0.7

Iy = 7R, a2k ~2PKA
I. = Bl =100 x 25 pA = 25 mA
ro= Y BmV g0

I.  25mA

By equivalent 7, - model of the amplifier

o

+ i Ib
> >
Vi Sk 2
z

in

Input impedance, Z. = Ry || Br,
= (372 k) | (100 x 10)
= 99732 Q
V, = -4k xBI,, V, = I, x r,
_ -4k-pr, -4k
Voltage gain, A = = =-400

° T B, 10Q
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24. (c)
Given, V. =18V, vV, =10V
Assuming BJT in forward active mode and zener diode is in breakdown mode
So, V,=10-07V=93V p=100
18Veo
I = 3 0.465 mA >
20kQ <200 Q
- - ) I
IB IE(l (X) Gl BT lIZ
Where o = B 100 _ 0.990 10V =T
’ B+1 100+1 L
I, = 0.465 x 1073 (1 - 0.990) = 4.65 pA )
L= 20 4s0ma
1700 TS

Since I, > I so, I, will be positive
Zener breakdown occurs and our assumption forward active mode is correct.

25. (a)
1 1

We know, o = =

VLC  1x103 x01x107
= ! = 10° rad/sec
1x107°
R
VO
Apply nodal analysis
VeV V Vv
f— 70 f f ;
+ + +VijoC =
R 10k joL S =0

1.1 . 1 v,
Vil 24— |4V S |
f{R+10k}+ f[](mc mLH R

1
For oscillation, oC-— =90
oL
1 1 Yo
Vel=+—| = &
f[R 10k} R
1
p =LK
Vo 1.1
R 1k
A = 1+-L -1 %221
R, 5k
1
g1 _1__ R
A 21 1+L
R 10k
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[.- AB =1 for sustained oscillations, .. f=1/A]

1
1 _ R _ lx 10k R
21 10k+R R 10k+R
10k R
10k+R = 210k
R = 200 kQ
26. (c)
ol
S, = ==
aVBE B, Ico are constant
_B
_ B __ Re
Rp+Rg (1+B) 1+B+&
Rg
S = 1 '.'&<<1+Band1+[3§[3
" Rg Rg
27.  (d)

If the bypass capacitor is removed, then the mid band voltage gain will decrease and the input
resistance will increase. This happens because of the negative feedback introduced by R,.

28.  (¢)
For common source amplifier the ac small signal circuit is,
G D
—+ —e +
Vs 8 Vs
-— 4 <
Vm <~> S RD :’ VO
<

AAAA
VVVYV
=
w

=
Il

_8ﬁ1‘/g512B
KVL in gate source loop,

Vit Vo +g, Vo R =0

Vi = Vgs (1 + ngs)
A = _ébnlzD
v 1+ g,R,
Ay| = 1= 8mRp
v 1+g,R,
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If ¢, R.>>1

_ ngD

8mRs
R, = R,
29. (o)

Dynamic resistance of diode,
. NVt T4, el1/mvr
d I ev/nVT E = 62,2/an

1000 — e‘ Ul_UZ‘/nVT

In10% = [0 — 0| /MVy
= forn =1, |o; —v5| =V (In10%)
30. (b)
The nominal value of the current in the diode,
10-2.1

=79 mA

Thus each diode will have an incremental resistance,
_ nVp 2x25

= =63Q
Ipc 79

T4

The three diode in series will have a total incremental resistance,

r = 3r,=189Q

r 0.0189
AV. = 2x X

0 r+R . 00189+1

=37.1mV

(. It is multiplied by two because the change will be both side)
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