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DETAILED EXPLANATIONS

1. (d)
Applying KVL we get,
Vee = IcRe = Ve = 0
Vee =Veg  3-02

I = Re 1k =28 mA
I_C_ 2.8mA
I, = B =750 =56 nA
2. (b)
VEC(sat) =02V
Ve, =07V

EB
Assume that BJT is in saturation region

KVL in outer most loop:

~10 + Tk (I;p) + Vg * 1k I = 0
Tk (I;+ 1) + 1k I. = 10-02=9.38
Tk, +2kI. = 9.8 (i)

KVL in emitter base loop:
-10 + 1k (I) + 0.7 + 270k (I;) = O
71k, + 1k I. = 9.3 ...(id)
From (i) and (ii),

I; = 0.0162 mA;

= 4892 mA
It (sat)

Iymn =~ =0.04892mA
IB < IB min

.. transistor is in linear or active region.

3. (c)
The small signal equivalent of the above circuit can be given as
Bl CZ
rnl E ganVnZ
<
b
4: RC
V.
—Vm an =0
Vio = -V (1)
Vo = <8m Vi 2 -+ (i)
A = gmlvnerZ
v an
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AV = Em Tm2
As we know, .= o
Em
8m1
Ay, = Bz[
8m2
4. (c)
For common source amplifier the ac small signal circuit is,
G D
e+ —e +
Vs 8 Vs
— 4 <
Vin <~> S Rp E: Vo
<
<E Ry
VO = “8m Vgs RD

KVL in gate source loop,
_Vi + Vgs +gm Vgs Rs =0

V, =V, (1+g,R)
A = _ngD
Vo 1+ g,R

Ay| = 1= 8uRp

1+ gmR;
If g R, >>1
1 = ngD
ngS
R, = R,
5. (c)
Dynamic resistance of diode,
nVr ry,  eU1/MVr
Ta N} e?/MVr P vy /MVT
0 le e
1000 = e‘ Ul_Uz‘/nVT
In10% = |v1 — 0| /MVr
= form =1, |o; —v5| = Vi (In10%)
6. (a)

".* The feedback is voltage-series feedback, so the amplifier will be a voltage amplifier.
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7. (b)
10 kQ

AAAA
\AAA

5
AA
\AAAJ -
Evgm
+
VQ

10 kQ

-V

a

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

R,
Vout (1 + R—1] Vt

10k V,x5k

Now, V.= VX——-
15k 15k
Va
V, = 3
10k \%
‘/out = (].+”i§i;-]“ﬁ = 3><—Jl'—'V}

8. (d)
For amplifier to have a valid
Vo = AV, - V)

out

Vout
Vi-V, = A
now, for virtual ground A — eo.
But if A # o, then
1V, +10
v, = —M = =+10mV
t A 1000
9. (d)
The value of input capacitance is equal to
C,=C1l-A) (Miller’s theorem)
" The op-amp is ideal and inverting.
Cin = e
10. (d)
The equation of output voltage for steady state can be given as
V, =V, -75

. For V.=10, V,=25V
and for V,=-10V, V,=-175V
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11. (a)
Assume both the diode to be ON.
5kQ 0.6V
MW '_‘ Vo °
5kQ +
< %500 Q
v, Ci) 500 2
T 06V )
O
Applying the KCL at node V,,, we get,
Vo+0.6-V, +V0 V, LV Vo Vy-0.6
5k 5k 500 500 9
2 5.4
= —Vi+—
Vo= 0%
1 4
Vy, = =V, +5—
11 220
For diode D, to be ON.
V.-V, > 06
B 2V, +54 > 0.6
s 22 ’
V. > 093V
For diode D, to be ON.
Vy, > 06V
2V, +54 0.6
_— >
22 ’
V. >39V
12. (d)

To find maximum power dissipated across the resistance, we have to find the maximum current

flowing in the load resistance R;

iLoad (max) iin - iz(min)
6.3-4.8 _
= -5x107 = (125 - 5) x 10 = 120 mA
P(max) = (120 x 107%) x 4.8
= 0576 W
For maximum value of resistance R;, we have to find iL(min)
lLoad (min) lin - iz(max)
_ 3048 -3 3 _
= 125x10 =125x107" -100x 107> =25 mA
48 3
RL(maX) = > x10° =192 Q
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13. ()
o = e
! aVBE B, Ico are constant
_B
Rp + R (1+P) 1+B+&
RE
S = 1 ','&<<1+Band1+65[3
¢ Rg Rg
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 R,.

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

TSV
§§10k£2
I
1Ve ON : oV,=1V
OFF

4Vo ° .

5V-V, 5V-1V
_ - —04mA
Iy = Foka ~ 10kQ m

Thus, V, =1V and I, = 0.4 mA.

16. (¢)
For astable multivibrator
_ 1.44
f (R4 +2Rp)C
1.44
therefore, 2x10% = m
(R, +2Rp)C = 7.2 x 10+
R,+2R; = 7.2 x10° (- C=0.1uF (1)
now, Duty cycle D
D = 075=—atRe
R4 +2Rg
Rz = 0.5R, ...(ii)
From equation (i) and (ii), we get,
R, = 1.8 kQ
R, = 3.6 kQ
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17.  (d)

R
1 MWW
sC
It N
‘?i.n A X AO —O Vout
[~
Applying KCL at node ‘X’, we get,
Vin _Vx _ Vx _Vout
1/sC Ry
now, ~Vout =V,
Ay
~Vout -RCs
Vin 141 SRC
0o Ao
s,RC
S R
Ay Ay
s,RC
Ag Ag
B -1+ 4Ap)
Pole, s, = RC
Hence option (d) is correct.
18. (b)
Ag
_ _Aor (1+jw /o) Ao
Acp = A
I+AoB 0 B 1+ 2+A8
1+ ]mj %o
g
Ao
1+ AP ALy
- j ® - 1L
wo(1+ Agh) Lo
wé = (1)0(1 + AOB)
19. (d)
Applying KVL we get,
Vee =IRe = Vg = 0
Vee =Veg  3-02
I = Re Tk —28mA
Iy = E— 50— O6HA
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20. (d)
If transistor is in normal active region, base current can be calculated as
At input loop,
10 -1, (1 % 10%) - 0.7 - 270 x 103IB =0

9.3 = 10° (1 + B)I, + 270 x 10° I,
B 9.3 mA DTN
Iy = S707101 =22H

In saturation, base current is
10 -1 (1K) - Vg~ 1e(1k) =0

10
= 5 =5 mA (~Ip=1I¢)

C sat
ICsat _ 5mA
I = B~ 100

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

=50 pA

21.  (b)

V-0  (0-V)(1+RyCs)

Rl + SL - R2
Vol _ R,
Vi (Ry +sL)(1+ R,Cs)

This is a low pass filter.

22.  (a)
Output voltage, V, = V, - V.
=83-07=76V
V-V, 15-8.3
Current through, R = — R £ o= 13 mA =372 mA
Vo _76
I, = R, 2 ~ 3.8 mA
Ic I 3.8
= =7 = — A =
I = Ig-1I

= 3.72 -0.038 = 3.684 mA
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23. (a)
The PIV rating of full-wave rectifier with centre tapis2 V, =2 x 100 = 200 V
24.  (d)
Miller effect increase input capacitance and there by decreases the higher cut-off frequency.
25.  (d)
_ 47kQ(16V) "
¢ T gkaroke T MY
Vop -Vp _16-12
I, = = =222 mA
D Rp 1.8kQ m
Ves = Vo= IpRs
-2 = 544 - (222 m) R,
7.44
R, = 555y =335kQ
26. (b)
Vo=V 62-07
I'="7%® =~ 18k
= 3.06 mA =3 mA
27.  (b)
Vi -Rg
Feedback factor, B = 70 = K
28. (b)
Transistor will enter to saturation region for Vi =0V
Applying KVL in collector emitter loop,
20+ (I x10K) + Vg g = 0
20—V,
[ = CE(sat) —2mA
¢ 10k
Iy = fe 2x107 =40 pA
B~ B 50 UK
Applying KVL in base emitter loop
-10+I;R, +0.7 = 0
10-0.7 o
Re = Jox10 TPk

.. For all values of R > 232.5 kQ the transistor will not operate in saturation region.
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29. (a)
The output voltage of differential amplifier is given as,
VO = AdVd + ACVC

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+ | = AVl 1+——5
V, d d[ AdVJ d d[ o VJ
A
Where, p = 4 = common mode rejection ratio
C
Set of signal 1,
V, = 50 uV - (-50 pV) =100 pVv
50 uV -50uV
V.= — 5 - 0
Vo = 100uV A,[1+0] =100 A, uV
1050wV + 950 uvV
V.= > =1000 pV
V, = 1050 pV - 950 uV =100 pV
1 _1000uV
= A ;100uV| 1+ —x =
Voo 41001 { 100 100uV } 110 A, uV
Voo = Vo 110 -100
% di = 205100 = == %100 =10%
% difference Vor 100 10%

30. (o)
The given circuit is voltage series feedback,
Z, = Z. (1+BA)
= 10 kQ (1 + 10) = 110 kQ
Zy _ 20x10°

Z. = = =1.82 kQ
% 1+BA 11
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