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DETAILED EXPLANATIONS

1. (d)
(i) For V,, >0V, diode D, and D, will conductand V_ . =V, .

(i) For Vi,<QV, diode D, will be in OFF state. Hence no signal will pass further and V; =0 V.

2. (a)
Since B is very large, base current /5 can be neglected.
Thus

4.3Vl

Applying KVL in base loop, we get,

Veg+43=5V
Veg = 0.7V
Thus Vg =07
Now V=2V
Hence Veg=2-07=13V

Hence, emitter base junction = forward biased and collector base junction = reverse biased.
Thus the transistor is working in forward active region or active region.

3. (c)
The reverse saturation doubles for every 10° rise in temperature, thus disturbing the Q-point.
5. (d)

Option (a) and (c) are wrong and option (b) does not include the resistance r,,.

6. (c)
Since the diode will only allow the positive half cycle of the input signal to flow, the output current will be
the D.C. value of the half wave rectified output.

1

Thus, I, = %
n
I LA 1 mA
max = 1ox103 T '™
1
= —mA
[O =
I, = 0.318mA
7 (d)
In a BJT, Io+1g = I
: Ic = IE—IB

= 10.1-0.1 =10 mA
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10.

Given that, Ve = 0V
By applying KVL, we get,
“Vo+Iox1x103+ V. = 0

Vee = -10x 108 x 1 x 10

= -10V
(a)
The transfer function can be obtained by taking the circuit in it's Laplace transform domain as follows:
R
l Av‘v‘v‘v
sC
Vi(s) o— F—
——0 Vy(s)
Vo(s) R
Thus, = - = -sCR
ue Vi(s) 1/sC
Now, RC = 10
10 5
= =10x107"°F = 10 uF
> 10° :
(d)

Case I: when V| () >0
The diode will conduct, thus the equivalent circuit can be given as,

Vin v,

out

V.=V

o out in
Case Il: when the input voltage V, <0, The diode will not conduct, thus the equivalent circuit can be given

as,
O_
Vin0_|:4\oiw\,7 vout
R
R
R v
Vou = Vg g = =05
(d)

Since the configuration represents an invertor MOSFET with an active load, the output will be high for low
values of input signal and low for high values of input signal.
Now, since the load transistor 7, has shorted drain and gate,

Vps > Vgs— V7

www.madeeasy.in o Copyright: MADE EASY



14 | Electronics Engineering mFIDE EASYH

India’s Best Institute for [ES, GATE & PSUs

0> -V,
Which is always true hence the transistor T, will always work in saturation region.
When V, =0V, 1,=0.

Hence, I = K, (Vgg—V5)
0 = (Vgsi1=V7)
V1=V =Vr =0
For transistor T, Vgg = Vgand Vg = V=5V
Thus, V- Vo= Ve =0
5-V,-1=0
-V, = -4V
Vy = 4V
Hence maximum value of output = 4 V.
11.  (b)
w,C, W
On = 2{ HZZX :I(VGS_VTN)
— 5 MG
or g, =2 x I
'm oL DQ
= 2V1x10°x0.5x107° = 1.414 mA/V
Thus, considering small signal model, we get,
: ¢ b
° oV,
Vin R1DIR2 Vgs gm Vgs RD
= = o S =
RS
Thus, Vo = -9, VQSRD
Vin = Vgs+ (gm Vgs) RS
Vin = Vgs(1 + gm RS)
Y V| 1+ Im RS
A = M=_5,8o
v 1+(1.414)(0.5)
12. (b)
By drawing the small signal equivalent circuit by deactivating all the D.C. supplies, we get,
Ri—
: gITIVS
Rs[ i S g D
Vi
Vi : R
_IO_G
Now, from the figure, )
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-V
gs
Rin - Ii
and I = =9,Vgs
-V 9
Rin = = =
—9m Vgs 9m
13. (c)
The minimum value of load resistance can be calculated when maximum current flows through the load.
Thus, I max) = Tin= 1 z(min)
Now, IZ(mIn) =0 ".© knee current nearly equal to zero
[L(max) = [in
50-10
I, = 1o =40 mA
10 3 1 3
Ry (min) = E><1O —Zx10 =250 Q
Now, for maximum value of load resistance, there should be minimum value of current through the load
]L(min) =1 _[Z(max)
I iy = (40 - 20) x 1073 = 20 mA
10 3
Rl mag = 5x10 =500 Q
14. (a)
For the positive values of V, , the transfer characteristic curve can be given as,
Vout
10V
VTH \/in
-10V+ ——
V, 10
Where, Vi = 52"’“ =5 = 5V
For negative values of input, the transfer characteristic curve can be given as,
Vout
—— 10Vt
V.
VTL "
-10V
Where, V., = E=ﬂ=_5v

TL 2 2
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15.

16.

17.

18.

(b)

By applying KVL in loop (1), we get,
5-33x103x1,—0.7 -Igx56x 108-1.2=0
Now, I. = B+1)Ig
Thus substituting it in equation (1), we get,

I 5-0.7-1.2 m
B~ 56+(101)3.3
Ig = 7.963 pA
I, = BIg=100x 7.963 pA = 0.796 mA
and Ip = Ig+1,=0.804 mA
Now, Vo = 5+ 1:R,
= 5+51x108x0.796 x 108
= -0.940V
and Ve = 5-Rgl,
= 5-33x10°x0.804 x 1078
Ve = 2.347V
Thus Ve = Vo= Ve

= -0.940-2.347 = -3.287
(c)

The amplifier can be modeled as shown in the figure:

R AAAA
Now, V.. = AnVnx———= R

ou R, +R, |
Vsig C~> Rini

AAAA
AAAA

Where, A, = voltage gain when R, was not connected

90 =

Thus, Ay = 5 =10VIV X
\(;“t = AVOXRHL
i L+ R
70 3
— = 10)(%
8 10%x10° + R,
= R, = 1.43kQ
(a)

The IC-555 is connected as a pulse-strecher/mono-stable configuration. Thus for a mono stable configuration,
the pulse width T, can be given as,

T, = 1.1RC
Given that, T, = 0825x103sec
and R = 7.5kQ
-3
Thus, C = 0.825x10 :
1.1x7.5x10
- 0.10pF

(b)
Given k= 20 mA/V2, R, = 5 kQ
Vos = 1.1-1,R,
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19.

Ip = K(Vye— V)2
= kn(Vgs—1)2
For saturation region of operation,
VDS 2 Vgs_ VT
Vps 2 (Vg=1V)
(1.1-1pRp) = (V= 1)
1.1—3RDkn(VgS—61)2 > (Vgs—1)
1.1-(6x 10%) (20 x 10°6) (V= 1)2> (Vo= 1)
1.1—(0.1)(Vgs—1)2 2 (Vg— 1)
11 —(O.1)(V928—2Vgs+ 1) 2 (Vg—1)
Va2V
11-24+-%*_01 > (V-1
10 10 (Vs =)
V2 2V
gs gs
-———+—=-V+2 >0
10 10 &
—VQQS—SVQ?+20 >0
at the edge of saturation, VgS = Vgs max
80, ~VZmax = 8Vys max +20 = 0
Vg?smax-"8vgsmax_20 =0
-8+464+80 vV
Vgsmax = 2
-8+
= 8512V=—1OV,2V
valid Vosmax = 2V
Vomax = 2V V=0
(c)
v,
]1 ﬁZA Ve -:uRi;
VVVV_ I b oAl
Vro 2 Ry I3
Ry
R, =
/ AAAA
Vire 2 WW—

Now, from the circuit,

I, =
thus, Vo, =
now, Vo= —(5—
now, I, =

R

Vin
R,
:
ViR
”;? 2 =V, (.- node Ais virtually grounded)
:
Vx _O — _ \/IHRZ
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o= Vi, Vofe
R RR,
V., VR
Voo = LR, = | 0402 R
R3 33 [/?1 R1R4J 3

Vo = =(Vgo + Vi)

V. o= — VinRZ +VinRS _l_VinRZRS

ﬁ - —i{1+&+&}
v. — R R, R,

Putting all the known values, we get

8——2X103{1+{ 1,1 }R}
T 1x10° 2x10%  2x10% | ®

Rs
1x10°
= 3x10%=3kQ

4 = 1+

20. (b)

"‘O_L —o V,
22003 ; ;
<

50 kQ

N
(<)
=
Q

AAAA

AAA;

Now, the voltage of terminalat V. =V, + Vg =83+0.7=9V

30kQ
Now, Ve = 20kQ+30kQ °
2
VO — (1"1‘5)9
5
Vv, = 5><9V
V o= 15V

21. (c)
9n = 2JKiIp
= 2J10x10°2 x10%x1073

g, = 20mAN
now, drawing the T equivalent model, we have
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and Vot
Vout
out
out
22. (c)

Vi
VO
now, Vg
Vi
VO
VO

1+ AOL R1 a

Ry +R,

Y

V

—+ Ry

m

(Ro| RL)-Ve

ig

ig
1
— Rsig
m
gnFolR) |,
1+9, Hsig °19

20x103(2x10° ”2><103)><1><1o-3

1+20x 103 x50
10 mV
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1+i
A i
cL
1+ - 1+ Ry
Aot R,
B (1+100) B
An = ] 1000~ 91.734
T+ —— x| 1+——
1000 1
23. (d)
For i(f) = 0 Amp, the diode D, will be reverse biased and V(0) = 4 V as shown in the figure below.
O
J_ "
4V
OACD zL_AL> V,(0)
2 R=050
T 5
Now, as the current will increase, it will start flowing till the voltage at node A will be equal to 0.7 V.
Thus, iR =07V
t(0.5) = 0.7
t = 1.4sec
Thus at 1.4 sec and the output will be
V() = 4+07=47V
24. (b)
Case -1:When V, <30V
Then D, = OFF
D, = ON
vV - 40x30 —30V
° 40
+0O0—o O +
. 10 kQ 30K v,
40V
o I o
Case -1l : When V, > 30V
Then D, and D, will be ON.
Thus, the circuit will look like
+0—e 0 +
v 10 m% 30K v,
40V
o I o
V, =V
www.madeeasy.in © Copyright: MADE ERSY
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25. (c)

0.25 mA

Using current mirror concept,

I=0.25mA

For large ‘@,
I = ]ref
SO,
Iy = (0.25+0.25 + 0.25) mA
I = (0.25 +0.25) mA
1 +Iy = (0.25)5mA
= 1.25mA
26. (a)
V- =5V
V(1 +2(1)
V+ =
2
V- V.+2V
B 2
LED is ‘ON’ for
Vf-V- >0 VO:+VSat
V.+2V 5y
—2 >
\/i +2V > 10V
\/i > 8V
LED is ‘ON’ For \/l >8V.
27. (c)
R
AAAA
D,] yvvy
>
R
J?_ MW " > D, v
V. e
! R
5R
20V
(3o
6 6

=V, is positive when V.2 -4V, V_is negative when V, <-4 V.
When V. is positive then D, is off and D, is on

So,
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.|||—
<
>
2
<>
Y
<

Yo

R
5R
20V
5 20
Vy =2V = (5\/1. +?)
When V, is negative then D, is on and D, is off
So,
R
AVAVAVAV
R
T MM >
= —o0 o——V
= .
' R
5R
20V
Since no current will flow in output branch and opamp is in negative feedback
So, V., = V.
lope = 5/3
5V, 20 °
= = —+—
and Ve =V, s 76
-4V
So,when V. is positive V, = 2V, / ‘
V, is negative V, = V, Slope = 5/6
28. (c)

Since the output is reproduced in the negative cycle, i.e., the clamper used is to add a negative D.C. level
to the circuit, hence itis a negative clamper. Thus diode must be S.C. for a positive voltage applied at the

input.

Now, after deciding the polarity of the diode we have to make sure that the diode is forward biased if the

input is lower than 25 V.
Thus, the circuit will look like the one shown in the figure below.

C
+o—|( o +

__AAAA
<

www.madeeasy.in

o Copyright: MADE EASY



mnDE ERASY CT-2019 | EC - AnalogElectronics | 23

mmmmmm India’s Best Institute for IES, GATE & PSUs

29. (c)
2kQ gy 3kQ
WW MW "
S+ *
Vd <
Dy, I Eskay,
® .
o
V, = 0.8V,-2
for vV, <0, diode acts open circuit
08V, < 2
2
— =2.5Volts
- i< o8
for V. > 0, diode acts shorts circuit
08V, > 2
= V.> 25V
Case-I (when V;<25V):
2kQ 3kQ
WW $ MW ?

{1+)
%
<
&)
=
Q
AAA
Wy
X

2V
°
Vi
Vo = >
Case-ll (when V,>25V):
2kQ 3kQ
AAA AAAA o
\AAAS yyvy +
Ci)V, (i)zv Eést v,
°
2x5
o~ g
V, = 1.25V

1.25V
3T

ZTJ t
1.3V f-mmomoe-
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30. (b)
V= V=0
v, = -V,
[ = I,e™ In(ab)
I
= E = e—OWO

S0, Vo e In L
IO
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