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DETAILED EXPL ANATIONS

1. (d)
Applying KVL we get,

VCC – ICRC – VCE = 0

IC =
3 0.2

1k
CC CE

C

V V
R
− −=  = 2.8 mA

IB =
2.8mA

50
CI =
β  = 56 µA

2. (b)
VEC (sat) = 0.2 V

VEB = 0.7 V
Assume that BJT is in saturation region
KVL in outer most loop:

–10 + 1k (IE) + VEC(sat) + 1k IC = 0
1k (IB + IC) + 1k IC = 10 – 0.2 = 9.8

1k IB + 2k IC = 9.8 ...(i)
KVL in emitter base loop:

–10 + 1k (IE) + 0.7 + 270k (IB) = 0
(271k)IB + 1k IC = 9.3 ...(ii)

From (i) and (ii),
IB = 0.0162 mA;
IC = 4.892 mA

IB min =
(sat)CI
β  = 0.04892 mA

IB < IB min
∴ transistor is in linear or active region.

3. (c)
The small signal equivalent of the above circuit can be given as

+ +

– –

Vπ1 Vπ2

E1 E2

g Vm1 1π g Vm2 2π

B1 C1 B2 C2

RC
V0

–

+

rπ1 rπ2

Vin

–Vin – Vπ1 = 0
Vin = –Vπ1 ...(i)
V0 = –gm1 Vπ1 rπ2 ...(ii)

AV =
1 1 2

1

mg V r
V

π π

π
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AV = gm1 rπ2

As we know, rπ =
mg
β

AV = 1
2

2

m

m

g
g

 
β   

4. (c)
For common source amplifier the ac small signal circuit is,

+

–
S

gm Vgs

D

V0

–

+

Vgs

Vin

G

RS

RD

V0 = –gm Vgs RD
KVL in gate source loop,

–Vi + Vgs + gm Vgs Rs = 0
Vi = Vgs (1 + gmRs)

AV = 1
m D

m s

g R
g R

−
+

VA = 1
1

m D

m s

g R
g R

=
+

If  gm Rs >> 1

1 =
m D

m s

g R
g R

RD = Rs

5. (c)
Dynamic resistance of diode,

rd = /
0

T
T

v V
V

I e η
η

  Þ  
1

2
2

1

/

/

T

T

v Vd
v V

d

r e
r e

η

η=

∴ 1000 = 1 2 / Tv v Ve − η

∴ ln103 = 1 2 / Tv v V− η

⇒ for η = 1, 1 2v v− = VT (ln103)

6. (a)
∵ The feedback is voltage-series feedback, so the amplifier will be a voltage amplifier.
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7. (b)

–

+

5 kΩ

Vout

Va

–Va

10 kΩ

Vt5 kΩ

10 kΩ

Since, the amplifier is an non-inverting amplifier thus,

Vout = 2

1
1 t

R V
R

 
+ 

 

Now, Vt =
10 k 5 k
15 k 15 k

a
a

VV ×
× −

Vt = 3
aV

Vout =
10 k1
5 k tV

 
+ ⋅ 

 
 = 3

3
a

a
V V× =

8. (d)
For amplifier to have a valid

Vout = A(V1 – V2)

V1 – V2 = outV
A

now, for virtual ground A → ∞.
But if A ≠ ∞, then

Vt = out 10
10 mV

1000
V
A

± ±
= = ±

9. (d)
The value of input capacitance is equal to

Cin = C(1 – Av) (Miller’s theorem)
∵ The op-amp is ideal and inverting.

Cin ≈ ∞

10. (d)
The equation of output voltage for steady state can be given as

V0 = Vi – 7.5
∴ For Vi = 10, V0 = 2.5 V
and for Vi = –10 V, V0 = –17.5 V
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11. (a)
Assume both the diode to be ON.

V0

5 kΩ

500 Ω

+

–

Vs

0.6 V5 kΩ

V0

0.6 V

500 Ω
+–

Applying the KCL at node V0, we get,

0 0 0 00.6 0.6
5 k 5 k 500 500

s sV V V V V V+ − − −
+ + +  = 0

∴ V0 =
2 5.4

22 22sV +

V0 =
1 54
11 220sV +

For diode D1 to be ON.
Vs 

_ V0 > 0.6

2 5.4
22

s
s

VV +
− > 0.6

Vs > 0.93 V
For diode D2 to be ON.

V0 > 0.6 V
2 5.4

22
sV +

> 0.6

Vs > 3.9 V

12. (d)
To find maximum power dissipated across the resistance, we have to find the maximum current
flowing in the load resistance RL

iLoad (max) = iin – iz(min)

= 36.3 4.8 5 10
12

−− − ×  = (125 – 5) × 10–3 = 120 mA

∴ P(max) = (120 × 10–3) × 4.8
= 0.576 W

For maximum value of resistance RL, we have to find iL(min)
iLoad (min) = iin – iz(max)

= 3 3 30.48125 10 125 10 100 10
4.8

− − −× − = × − ×  = 25 mA

∴ RL(max) = 34.8 10 192
25

× = Ω
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13. (c)

Sv =
CO, are constant

C

IBE

I
V β

∂
∂

= ( )
–

1B ER R
β

+ + β
 = 

–

1
E

B

E

R
R
R

β

+ β +

Sv ≈
1–
ER

1 and 1B

E

R
R

<< + β + β ≅ β∵

14. (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 RE .

15. (c)
From the circuit, we can conclude that diode D1 will conduct and diode D2 will be switched off.

10 kΩ

4 V

1 V

5 V

V0 = 1 V

I0

OFF

ON

I0 =
05V 5V 1V 0.4 mA

10 k 10 k
V− −= =
Ω Ω

Thus, V0 = 1 V and I0 = 0.4 mA.

16. (c)
For astable multivibrator

f = 1.44 Hz
( 2 )A BR R C+

therefore, 2 × 103 =
1.44

( 2 )A BR R C+

(RA + 2RB)C = 7.2 × 10–4

RA + 2RB = 7.2 × 103 (∵ C = 0.1 µF) ...(i)
now, Duty cycle D

D = 0.75
2

A B

A B

R R
R R

+=
+

RB = 0.5RA ...(ii)
From equation (i) and (ii), we get,

RB = 1.8 kΩ
RA = 3.6 kΩ
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17. (d)

–

+

R

Vout

1
sC

Vin A0
X

Applying KCL at node ‘X’, we get,

in
1/

xV V
sC
−

=
out

1

xV V
R
−

now, out

0

V
A

− = Vx

∴ out

in

V
V

− =

0 0

11

RCs
sRC

A A

−

+ +

0 0

1 1ps RC
A A

+ + = 0

0

ps RC
A =

0

11
A

− −

Pole, sp = 0(1 )A
RC

− +

Hence option (d) is correct.

18. (b)

AC L = 1
OL

OL

A
A+ β  = 

0

0
0

0

(1 / )

1
1

A
j
A

j

+ ω ω

+ ⋅β
 ω+ ω 

 = 0

0
0

1

A

j Aω+ + β
ω

=

0

0

0 0

1

1
(1 )

A
A

j
A

+ β
ω+

ω + β

  = 

0
1

CLA

j

′

′
ω+

ω

∴ 0
′ω = ω0(1 + A0β)

19. (d)
Applying KVL we get,

VCC – ICRC – VCE = 0

IC =
3 0.2

1k
CC CE

C

V V
R
− −=  = 2.8 mA

IB =
2.8mA

50
CI =
β  = 56 µA
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20. (d)
If transistor is in normal active region, base current can be calculated as
At input loop,

10 – IE (1 × 103) – 0.7 – 270 × 103 IB = 0
9.3 = 103 (1 + β)IB + 270 × 103 IB

IB =
9.3 mA

270 101+  = 25 µA

In saturation, base current is
10 – IC(1 k) – VCE sat – IE(1 k) = 0

IC sat =
10
2k  = 5 mA ( )E CI I∴ ≈

IB sat =
sat 5 mA

100
CI =
β  = 50 µA

IB < (IB)sat
So transistor is in forward active region.

21. (b)

–

+

R1 L R2

C

Vi
V0

1

0iV
R sL

−
+ =

0 2

2

(0 )(1 )V R Cs
R

− +

0

i

V
V = 2

1 2( )(1 )
R

R sL R Cs+ +
This is a low pass filter.

22. (a)
Output voltage, V0 = VZ – VBE

= 8.3 – 0.7 = 7.6 V

Current through, R = i zV V
R
−

  = 
15 8.3 mA

1.8
−

 = 3.72 mA

IL =
0 7.6

2L

V
R

=  = 3.8 mA

IB =
C LI I=
β β   = 

3.8 mA
100  = 0.038 mA

IZ = IR – IB
= 3.72 – 0.038 = 3.684 mA
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23. (a)
The PIV rating of full-wave rectifier with centre tap is 2 Vm = 2 × 100 = 200 V

24. (d)
Miller effect increase input capacitance and there by decreases the higher cut-off frequency.

25. (d)

VG =
47 k (16 V)

47k 91k
Ω

Ω + Ω  = 5.44 V

ID =
16 12
1.8k

DD D

D

V V
R

− −=
Ω  = 2.22 mA

VGS = VG – IDRS
–2 = 5.44 – (2.22 m) Rs

Rs =
7.44

2.22m  = 3.35 kΩ

26. (b)

I =
2 BE

E

V V
R
−

 = 
6.2 0.7
1.8k

−
Ω

= 3.06 mA ≈ 3 mA

27. (b)

Feedback factor, β =
0

fV
V  = 

E

C

R
R

−

28. (b)
Transistor will enter to saturation region for VCE (sat) = 0 V
Applying KVL in collector emitter loop,

–20 + (IC × 10 k) + VCE sat = 0

IC =
(sat)20

2 mA
10k

CEV−
=

IB =
32 10

50
CI

−×=
β  = 40 µA

Applying KVL in base emitter loop
–10 + IBRB + 0.7 = 0

RB = 6
10 0.7

40 10−
−

×
 = 232.5 kΩ

∴ For all values of RB > 232.5 kΩ the transistor will not operate in saturation region.
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29. (a)
The output voltage of differential amplifier is given as,

V0 = AdVd + AcVc
Where, Ad = Differential gain

Ac = Common mode gain
Vd = Differential input voltage = V1 – V2

Vc = Common mode input voltage = 1 2
2

V V+

V0 = 1 c c
d d

d d

A VA V
A V

 
+ 

 
 = 

11 c
d d

d

VA V
V

 
+ ⋅ ρ 

Where, ρ =
d

c

A
A  = common mode rejection ratio

Set of signal 1,
Vd = 50 µV – (–50 µV) = 100 µV

Vc =
50 V 50µV

2
µ −

 = 0

V01 = 100 V [1 0]dAµ +  = 100 Ad µV

Vc =
1050 V 950 V

2
µ + µ

 = 1000 µV

Vd = 1050 µV – 950 µV = 100 µV

∴ V02 =
1000 V1100 V 1

100 100 VdA
 µ

µ + × µ 
 = 110 Ad µV

% difference =
02 01

01
100V V

V
−

×  = 
110 100 100

100
− ×  = 10%

30. (c)
The given circuit is voltage series feedback,
∴ Zif = Zi (1 + βA)

= 10 kΩ (1 + 10) = 110 kΩ

Z0f =
3

0 20 10
1 11

Z
A

×=
+ β

 = 1.82 kΩ


