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Detailed Explanations

1. (c)

% Regulation for a half wave rectifier can be given as

2. (o)
3. (b)
Given that,

We know that,

=
4. (c)
Feedback
topology
Voltage series
Voltage shunt
Current series
Current shunt
5. (a)

R
) f 12
% = ——x100=——x100
% regulation R, 750
= § = 1.6%
5
-3
P2 le 21076 0gma
B B 50
Ve=Rpl, +0.7V [ Vep=Ve-Ve=V]
< - Ve =07 _ 25-0.7 %103
B Ip 0.08
_ 180 108 = 180 10 - m5k0
0.08 8
Iy=I,=1+B)y=1-+1,=4+0.08 =408 mA
R Ll.l
B Ip
Ay =400
A =200
_ Ao g
L1+ BAg;L
400 — 200
1+pBx400
1+400p =2
B = —=00025
400
Input Output
impedance impedance
increases decreases
decreases  decreases
increases increases
decreases increases

A 25-V peak signal across a 16-Q load provides a peak load current of

B 2y 565
P) = “16

I,(P)= R,
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The dc value of the current drawn from the power supply is then
_2
L
=0.9947 A
The input power delivered by the supply voltage is
P.(dc) = VI, =40 x 0.9947
=39.788 W
The output power delivered to the load is

VZ(P) 25x25

I (I, (P) = 2 x 15625
T

Py(ac) = 2R, - 2x16 =19.53125 W
Efficiency of amplifier,
%M = M><100 = %xloo
P.(dc) 39.788
= 49.0883%
= 49.09%

6. (a)
By observation, we can say when
V., 2 2 V; Diode is OFF.
V., <2V; Diode is ON.
Circuit when Diode is OFF:

Circuit when Diode is ON;

Now,
- 2+(u).1{ = 2+VinT_2

V.
V, = %+1;Vin<2v
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10.

11.

(d)
We have; o =0.98
oo = current gain in CB mode.

Current gain in the CC mode (y)

y=1+p
o 098
where; B= 1" 002
y=1+49=50

(c)

For MOS to conduct, V¢ > V.
Here, Vo ¢=1Vand V, =2V
Hence, MOS is in CUT-OFF region.
Now, modified circuit will be;

10V—

3
V= 10x
X 3+4+3
=3 Volt
(d)
For saturation region;
Vsp 2 Veg = 1 Vrl
5-12)=5-1
5-21>4
1=21

I <05 mA = maximum value of ‘I’ will be 0.5 mA

(d)
Assume Diode is ON;
Gate voltage (V) =2-0.7
=1.3 Volt
We know, current into gate terminals of MOS is not possible.
Ve <V,
= Flow of current into the gate terminals of MOS through the 10 Q. resistor which is not possible.
Hence, diode will be OFF.
: V. =V,=15Volt = MOS is in saturation.

13% 1
Now, Ip = 54, Cox T(VGS ~Vp)? = EX0‘4X(1~5—0'3)2

(a)
Transistor Q, is in saturation region (as Vs = Vs> Vo = Vo),
2%

ox T(VGS ~Vr)?

1
ID = EMHC
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0.8 = %x 0.2x10x (Vs — 0.6)2
0.8 = (Vg - 0.6)2

0.89 =V -06
Vg = 1.5 Volt
Vpop =V,
Now; I, = YDD ~ VGS
Rx
10-1.5
0.8 =
Rx
Ry =10.62 kQ
12.  (c)
For non-interacting stages, fh = fu (21/ n _1)
= 30x10°v2'/% -1
=30 x 10% x 0.5098 = 15.2947 x 103
= 15.2947 kHz

-
N S TR RN TE
= 25 x 1.9614 = 49,036 Hz

13. (d)
Given data, V, =80uv; V,=-40 uv
CMRR = 50
Ay =40 x10°

Aam
AcM

_ 40000 _ 800
50

CMMR = 50 =

cM
Vo=V, - V,=1[80 - (-40)] x 10°°
=120 x10°V
Vi+V, 80-40
Veu = 2 2
Vo= VA + Ay Ve
=120 x 107° x 4 x 10* + 800 x 20 x 10-°
=480 x 102+ 1.6 x 102 = 481.6 x 102
=4816 V

20 uv

14. (d)
The common mode gain of BJT differential amplifier is given as
—Rc
Acm = 2RE
Since, the resistance of ideal current source is very high, hence A decreases and the CMRR of the
amplifier is increased.
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15. (a)
We have, V,=16sinwtV
(Vin)peak =16V
When input voltage is at peak value, diode D will be ON and peak current will flow through the
diode.
Now, simplified circuit with peak input voltage is drawn below:
AVAVAVAV
2kQ «<—— Diode ON
(> vy=16v 3 2210
L.y
I
[ - 16_4=£=3mA
2+2 4

R, and R, have equal resistance value.

I 3
Current through R, = 2757 1.5mA
16. (d)
" B is very large, base current can be assume to be zero.
Voltage at base of BJTis V, =V, + V.
V,=73+0.7=28volt

2
; V,=Vyx
Now BT 075
2
8= Vyx=
°75
V, =20 volt
(Vm )peak -
Ipeak = fmA
_30-20 =E=5mA
2
17. (a)
For maximum symmetrical swing, operating point should be at middle of load line.
: Vee _10 _
ie., VCE=T_?_5V
Vee =V -
o Yec Ve 1025 LomA
c Re 0.5
I = Ic = 10 =0.1mA
B~ B 100
Now; Ry = Iy “0imA - 93 kQ
18.  (¢)
We know; Ie=ol, +1,

=098 x1+10 x 1073
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=0.99 mA
But; I, =1-+1,
1=099 + I,
Iz = 0.01 mA =10 pA
19. (a)
From given circuit:
Ve=V,=5V
_ Vpp-Vp _15-5
Now; I, = 10 10
=1mA
Now; Ve=1I,-(1)-2
=-1V
. Vhg=6Vand V=6V
Hence, MOS is in saturation region.
We know;
1 w 2
ID = Euncox T(VGS - VT)
1
I, = EKn(VGS ~Vr)?
dlp 2Ip
Transconductance (g,,) = Wes ~ Ves - Vg
_ 2x1_2 G
6-1 5

8, =04mU=04mS

20. (a)
With DC source; capacitor act as open circuit.
Now, given circuit can be modified as:
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Stability factor because of I, is defined as:

S = aIC _ 1+B
) dlco 1-B dlp
Al

Applying KVL in the base-emitter loop,
Vin = 1Ig Ry, + Rp) = (I + 1) =0
Vin = I Ry * Rg+1) - [c =0
Differentiating w.r.t I, we get
ol -1
e Rp—Rg+1

The stability factor, is thus given as

1+
S= Bl
1+B| -
Ry, +Rp +1
51
20 = 1
1+50f ————
5+Rp+1
1420 _ 51
6+ Rp 20
50 31
6+Rg ~ 20
1000 = 186 + 31R,
R, = 26.25 kQ
21.  (b)
I 1.1\/i2+i2+....i2
fu i i
t, = 11t3 + 15
f = 1.1y(0.35) +(0.43)2
t, = 0.61 msec
22.  (b)

Applying superposition theorem to determine the output, we have

v - ﬁ_V[RR_MlR_
1 3+ Ry Ry

=-10V, +10.0833 V,
Now, the differential input voltage is given as
Va=Va-V
and common mode input voltage,
Vi+V,
T 2
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V,
Thus, V, = V, —7‘1
Va
v, = V. +7
Va Va
Vo = (100833)|:VC +7j|—10|: ¢ —7j|
vV, =10.042 vV, + 0.0833V,
Comparing the equation from the standard result,
ie. vV =A,V,+AV,
We get, A, =10.042
A_=0.0833
10.042
CMRR),; = 201 ——— =41.63dB
(CMRR)qp = 2010810 [0.0833}
23.  (¢)
For FET Colpitt’s oscillator, the frequency of oscillation is given by,
S B U
fo= 20T C, G
ST e
Jo= 27\92x10° [ 10x10° * 132x10°0
fo = 48.59 kHz
24. (c)
The output of op-amp is connected to RC circuit which acts as differentiator. The output of
differentiator is connected to diode. So, the circuit generates positive pulses and acts as a zero
crossing detector.
25.  (c)

The given circuit is a Wien Bridge oscillator.

1
Frequency of sinusoidal oscillation f= —F/————
2n JR,C,R,C,,
1
" 2my11x22x0.01x 0.047 x 10
= 4719 Hz
Gain of non inverting amplifier
C
Al > 1+ R, 2
R, G
|A| 2 1+2+—0'01
22 0.047
|A] =21.713
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26. (¢)
The small signal equivalent of the given circuit can be drawn as
Rsig B1 C1
* %1 1:
v;i > N
¢ Tl EE <¢ B1 I
_ <
= E,
1+ By
2 Cé

- -
Tm2 EE <> By Iy

(1+ B,
4
Vo

Ly

VVVY

RS
In l=
) £ iE <¢ B1 L
(1+Bply
Loop (1)
Tn2 EE B Iy
L+ B+ By
A
IX
Applying KVL in loop (1), we get, -
(R, + )y + 1rp(1+ Bl + V=0
I, = mE 1
b Rs+r1tl+rn2(1+61) ( )
Applying Nodal analysis at node A we get,
Vy
R_E =L+ 1+ BT+ By
1 (1+B1)(A+Bo)
V.| —+ =
! RE Rs T T2 (1 + Bl) Ix [from (1)]
R = &= H|: (RS+7111) + "n2 :|
out I (1+B1)A+B2) (1+B2)
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27.  (c)
The equivalent resistance seen from C, is given as
RS
VO
+
Vgs <> gm Vgs RD
Ry =
R, = Rs=13kQ
1
The pole frequency f = 27k, Cyy
1
= amx13%10° x9x 10”7
28. (d)
The gain with feedback amplifier at high frequency is given as,
A
A= 15pA
A
where, A= 9 ...(given)

jo

1+-—
©2
Ao

1+j—
A i

" 14 Ao
1+j—
] 0,
A A
Af: 1+jw(:-BA i 1 1 0 jo
— 0 + +—
o P T+ 1+ pag)
Ao
Lo (BA) A
£ jo
W, (1+PA)
where

1+ o
(sz
Wy = (1 + BAy)
Substituting o,, = 10° rad/sec, o, = 10° rad/sec and A, = 10000 in equation (1), we get

106 = 10°[1 + B x 10000]
10 - 1 = B x 10000

9
B = 10000 = 0.0009

(1)

o Copyright: MADE EASY
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29. (d)

The given circuit diagram is Wilson current mirror:

MW *Vc
RC
I
llcg— E32
1 +F
Q
From the figure,
Iy =ley + gy + Iy
Since, Q, and Q, are perfectly matched.
Iy =1y and Iy = I,
IE3 = (14‘—} Ic1 —(14‘—) Icz
I3
Iy ) ..(1)
1+-
§
ref = Igs ¥ o
and Iref = IB3 + IE32 [from (1)]
1+—
p
Ics 1 (1 + 3) |
= — |1c3
ref B 1+ g B
p
1 1+B
L= Ic3|=+—— (2
ref C3 |:B 24+ Bj| ( )
We have, Ty =14 [from the figure]
2+B+p+p>
ref IOUt
B(2+B)
Lef
Iout - 14 rez
B(2+B)
Iout — 1
Iref 1+ 2
B(2+B)
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30.

(b)

The given op-amp based circuit is

A, is practical differentiator and A, is inverting amplifier

and

RiC = RiCp

For A, op-amp, the transfer function is given as

Voo

where, Z

Vi

1

For A, op-amp, the transfer function (—] is given as

W
Voo

(1)
_ZF
_ RF _ SR1C1 +1
B 1+ SRFCF and Zl - SC1
_ —SRFC1
(1 + SRFCF )(1 + SClRl)
—SRFC1
= m ...[from (1)] ..(2)
Yo
01
_R3
R_z ..(3)

The overall transfer function is given as

Vo
V.

1

Vo

V.

1

Vo Vo

Vin Vo

& (JJRFC1
T Ry | 1+(0RCy)?

Substituting the given values in equation (4) we get,

100 x2x10% x2x 107°

Vo

in
Vo
V.

m

SRFC1 —R3
(1+sR;C;)? || Ry

from (2) and (3)

(4

2
B (3){1+(100x3><103><2><10_6)2:|
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