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DETAILED EXPLANATIONS

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

2. (a)
The PIV rating of full-wave rectifier with centre tapis 2 V, =2 x 100 = 200 V
3. (d)
For amplifier to have a valid
out A(Vl B VZ)
Vout
Vi-Vy = =

now, for virtual ground A — oo.
But if A # =, then

+V +10
v, = —2-——=410mV
d A 1000
4. (d)
Maximum current is drawn in saturation while minimum current is drawn in cut-off.
5. (d)
The circuit can be redrawn as,
D‘l
D
+ +
Vm(t) Vm(t) Vm = Cl
N o -
+
vV, =GV,
o+
D 2

The circuit represents a voltage doubler circuit, if the voltage was taken by adding voltages of
both the capacitors, but to calculate V|, we have to find the voltage stored on a single capacitor.
Thus, comparing from the above figure,

VO = —Vm
6. (a)
Drawing the Thevenin equivalent circuit, we get
10/3kQ , 5kQ

+ VB"'

SV% é5v

Applying KVL we get V, = 0 V, thus no current will flow through the diode D, .
Hence, I =0A
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7. (b)

Saturation  Active Cutoff

8. (d)
" It is a voltage doubler circuit.

9. (d)
BJTs can supply more current than MOSFETs because the channel formed in the MOS is smaller
than the channel in BJTs.

10. (b)
The diode will work as a half wave rectifier b
h I, = L ™
thus, - I
R = 1000 + 40 = 1040 Q 110V+ ) L
~ = 1kQ
Vv, _110X\/§ a (rms) p-
Now, L, = R - 1040 =149.58 mA
149.58
l,, = ——— =476l mA
T
11. (o)
From the circuit, we can conclude that diode D, will conduct and diode D, will be switched off.
o5V
5§ 10 kQ
ON o
1Ve - o0V,=1V
OFF
4Vo

5V-V, 5V-1V

I. = = =0.4mA
0 10kQ 10 kQ
Thus, Vy; =1V and I; = 0.4 mA.
12. (d)
R
1 MW
sC
It N
‘zn " X AO —©° Vout

Applying KCL at node “X’, we get,
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Vin _Vx

V.-V,

_ X out
1/sC — Ry
now, h = Vx
Ag
~Vout _ —RCs
Vin 141 4 5RC
0o Ao
s,RC 1
+—+1 =0
Ap
spRC 1
= -1-—
Ay Ay
_ —(1+Ap)
Pole, s, = RC
Hence option (d) is correct.
13. (b)
Ag
AOL (1 + ](,0 / (Do) AO
Act = Tyagp ~ A m
oLP 1+ 0 B 1+j—+A
,
1+]wJ 0
o
Ay
1+AB A/CL
- . ® - )
+ 7 1+ —
wp(1+ Agh) S
(,Oé = (,00(1 + AOB)
14.  (¢)
Vo=V, 4V (" Vb1=Vp)
and I =1 +1I,
VD1 5 VD1
- )
thus 2% 103 = 10712|¢26X107 _q|110710| (26%x107 _4
VD1
2x10° = 10710(1,01).¢ 20510
Lg = In(1.9801 x 107) = 16.801
26 x10™
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Vp, = 0437V
Now, V., =2x10°x1x103=2V
V.=V +Vy, =2+0437
= 2437V
15. (b)
The above circuit can be represented as,
07 2kQ
——MWW—
1
10V -[ ——WW— 2kQ
l 07 2kQ
Applying KCL at node 1,
Vo Vo—-10+0.7  V,-10+0.7
—+ + =0
2k 2k 2k
3 9.3
Yo {E} - 1k
9.3
Vow = ?XZ =62V
16. (b)
Vin
—O Vout
10kQ
5kQ
v _3x10+Vy x5 _6+V,
1 - 15 -3
6+15
Vir =—3 = 7V
6-15
V., =—5— =-3V
17.  (b)
This is a Wein bridge oscillator, C R
g - U e—A—WW———
Vo(s) J_
Loop gain, AB = L(s)= 1+i Vi(s) V() R EE C Vi(s)
o o
o)
p
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R 1
3-SRC+ -5
" SCR
L(jow) = (1 +%J ! 3
1) 3+ joRC
+ jo +ij?C
to produce oscillations at o = w,
L(jo,) =1
1
RC - =
@he=ome =0
w0, =
°  RC
So, 1= (1+ij(l)
R, )\ 3
Ry _
= R 2

R
So, to sustain oscillations, we must have FZ >2

1

18.  (¢)
Io = Bly+ (1 +PB)ly
o
but B = 1—a
1. = Blg +(1+ ¢ )Ico = Blg+——
¢ 1-a o
I. = Blp+ 1306 Ico
19. (d)
Given,
Base current, I, = 25 uA
Icgo = 200 nA
o = 098
o 0.98
where, B = 1 e 1008 "
Collector current, Ie = Bl + 1+ B)po
I = 49 x 25 x107° + (50) x 200 x 10~
I~ = 1.235x 102 A
Emitter current, I = 1.+ 1
= 1.235 mA + 0.025 mA
I, = 1.26 mA
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20. (c)
The small signal equivalent model can be drawn as

<
AMAA
Wy

=

=

. The output can be expressed as,
R v R
in
R+ Tf R+ Tf

Vv, = v, ()

Thus, the slope of line in the graph of the input output curve can be written

S1 -2 12 12 f tion (i
ope = R+r; = 5_07 13 ..from equation (i)
Thus, e = 83.33 Q
21. (d)

Initially assume each diode is in its conducting state

Vy =-07V
and vV, =07-07=0V

5V
5kQ
VA ‘l IDZ ID317
D, l D, 3 D, =
5kQ %% 5kQ
-10V -5V
Applying KCL at node A,
5-V Vi —-0.7)-(-10
s, 4 Vam07)-(10)
5k 5k
Since, V, = 0
5-93
Iy = 75k
I, = -0.86 mA

Which is in consistant with the assumption that all diodes are ON.
Now assume that D, and D, are ON and D, is OFF

Applying KVL in the loop,

-5+ (I, X 5k) + 0.7 + (I, x 5k) -10 =0

15-0.7
Iy = ~qop = 143mA
V, = 07+ (I, x 5k) - 10
= 0.7 + (143 x 5) - 10
V, = 215V

o Copyright: MADE EASY www.madeeasy.in



14 | Electrical Engineering

India's Best Instituts for IES, GATE & PSUs

22, (¢)
_10-6 _ ooma
50 oo
I = IZ + IL = IZmin + ILmax
IZ min 5mA
80 =5+1I
I} 1oy = 75mA
Vi
IL max Rmin
V
R. = —L = =80 Q
min o 75x107
23. (a)
With respect to AC
— Vo
C
Vi, o—MWW———]

5kQ

Taking Miller’s equivalent and assume r,, =
5kQ

R + L
- VSS T gmvgs E

= > 1kQ = c(1__]
>

in

i C(1-Ay)

A, = -g R, =-001x 10°

= -10
Small signal input pole frequency,
1
/= 2zre
: 1
21 x 5% 10° x50 x 107'2(1 + 10)
= 57.87 kHz
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24.  (d)
By applying KCL at node 1 we get, .vgs\v
VsV Vo VaVe )
R 2R 3R V, oMWY 1 -
Vi
6V, — 6V, +3V, +2V, -2V, %
6R =0 L o—+ ::R
2R EE v, b=
11 V2—6V1—2VO =0 h =
2V, = -6V, +11V, =
11
VO = _3V1 +?V2

25. (d)
By taking the Thevenin’s equivalent between base and ground nodes, the given circuit can be
reduced as follows:

Vo = —0 %18V =48V,
16+ 44
Ry, = 44kl 16 k) @

+18 V

Applying KVL in loop 1 we get,
IgRy = Vi, = Vg = IRy,

I, =0A
Given, o =1
So, IR, = 48-0.8
=4V
4
e = o T2MA

=18-(2x4)-(2x2=6V

26. (b)

Transistor will enter to saturation region for Vi (. =0V

sat)

Applying KVL in collector emitter loop,

220+ (Iox10K) + Vg = 0
20-V,
[ = CE(sat) —2mA
¢ 10k
-3
_Ie_2x107
=g 59 =40uA

Applying KVL in base emitter loop
-10+ ;R +0.7 = 0

10-0.7

= ——¢ =2325kQ
Ry = Jox10® = D25k

- For all values of Ry > 232.5 kQ the transistor will not operate in saturation region.
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27. (a)
The output voltage of differential amplifier is given as,
(N Advd + Ach

<
I

Where, A, = Differential gain

A, = Common mode gain

V, = Differential input voltage = V, - V,

. Vi+V,
V. = Common mode input voltage = >
AV, 1V
= AV, |1+ | = AV, 1+—-—5
Vo = A1 Ae) a1l
A

Where, p = I = common mode rejection ratio

C
Set of signal 1,
V, = 50 uV - (-50 uV) =100 pv

50 uV - 50uV
N
Vo, = 1000V Ag[1+0] =100 A, pV

1050uV + 950 uv
V.= > =1000 uV

V, = 1050 pV - 950 uV =100 uV

1 1000uV
= A;100uV|1+—x———| =
Voo 100U { 100 100“\]} 110 A, uV
Voo = Vi 110-100
% di = 205900 = =2 %100 =10%
% difference Vor 100 10%
28. (d)
I ﬁ
+ %/'C —
L AAAA
\AAAJ
R, R,
I O L— o +
0. (f) Uout (t)
From KCL,
I =1 +1I,
Vi()-0  Cdv.(t) , 0-Vy(t
R, =~ dt R,
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Taking in S-domain,

5 L clsvi-vio)-
Vi(s) 1
L cvc@){%z—c} [ Vo) = ~V.(9)]
v - — b0
R1C|:S+Rci|
2
V(s) :
(s) = 3 6 1
(20x10° x10x 10 )(s+40x103><10><10_6)(s+2)
2
{ Vz(5)=(s+2)}
. 10 20 | 20
V) = 325642 T v T 6r2)
20 20

Vos) = 5+25) (s+2)
By taking inverse Laplace,

Vo(t) = 20 e u(t) - 20 e u(t)
29. (b)
|l
[] CF
AAAA
) yvvy
R
Vin 0—MWW——
I @ —o V,
ov
By KCL at node-1
I =1+1,
Vi =GV Wy
R, = dt Rg
Taking Laplace transform,
17
Ry Ry
_Re
Vout (S) Rl

Vin (5) 1+ sRpCr
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w
[ Vas)| _ Ry
| in(5)| 1+ joRpCp
If f=0
. Al - Rp _12x10°
then A= R, " 120x10°
dc gain = 20logyo|A| =20 dB

30.  (d)

Vi = V2x220 =31112V
Since output is a rectified wave we have,

1%
, VT
ripple = Vi = Vi erg_C
Peak to peak ripple voltage,
=001xV__
= 0.01 x 311.12
ripple = 3.11
311 = 311.12 :
2x50x10x10° xC
C = 100 pF
EEEN
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