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4. (d) 10. (b) 16. (b) 22.  (c) 28. (d)
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Detailed Explanations

1. (b)
Since there is a D.C level shift in the output waveform, the circuit must be a clamper circuit and when the
diode is conducting, the voltage at the output must be 5V as seen from the output waveform hence option
(b) is correct.

2. (a)
V. 10
s = -
(R, +R,) (100 +1000)
10/mn 10
= 7100 mxi1q MA=29mA
3. (a)

In voltage - voltage feedback, the input impedance increases by a factor (1 + Ap) and output impedance
decreases by a factor (1 + AB).
1T+AB = 1+ Ak
1+103x108=2
thus z,. = 2kQ
Zyr = 50 Q

out

the value of V_ . = (1+_JVZ
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1+ =2 _

R =3

RZ

R, = °?

i

R, = 05

5. (d)
When the cathode voltage of two parallel diodes is same, the diode with more forward biasing anode
voltage will be in ON state and the other diode will be in OFF state.
Hence D, will be in OFF state and D, will be in ON state.

Thus V, = 3-07=23V
23-0
I, = ko - 2.3 mA
6. (a)
The feedback element (R;) is directly connected to both input and output. So, voltage-shunt type of

feedback.
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7. (b)
Vo = —(6 mA)(6 kQ) =-36V
VO
]O +06mA = ?
-36
- ———==-18mA
[O + 6 MA 2)(103
I, = =24 mA
8. (a)
At =0, inductor is short circuited and capacitor is open circuited.
R2
AVAVAVAV
R1
Vi o—WW—

R Re
Vi O_‘\NCN—O o—
oV
L o VO
Voltage follower, Vv =20
Thus circuit acts as a low pass filter.
9. (b)

Current gain for darlington pair
= (1+B)2=(1+20)7?

= 21x21=441
10. (b)
I, = Blg+(1+B) I,
o
I. = BIg+|1+— |1
c = Blg ( 1_a) co
Ico
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11.  (d)
Given g, = 40uA/V
AC equivalent circuit to determine A,
100 kQ
AAAA 9 D lx-____
_VVVV + :
v, * !
Vi ImVn Eé'le @VX
_S |
L v
= Ro= 7,
V. V.
I = gpVp+——+=
« = I 00ka T ke
v, =V,
o7 1 1 -6 -6 -3
x g+ + (40x107°)+(10x107™°)+10
m
100kQ  1kQ
1000
= —Q=95238Q
o 1.05
12. (b)
Vo = 16Kk + 2k +4k)=I(12k)
V=Y,
1= ——=
2k
v, -V,
vy = (12K
S A, = 0 g
oF vd — \/1_\/2
13. (c)

For both M, and M, , V=V
So, both are in saturation mode
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3 = Vgs1 + VgsE
= V, = Vyp=15V
1 w 2
I = EMHCOX(TJ(VQ _VTh)
+3V
(]
.
Vas, = 11
oV,
A
L
= %x20x3(1.5—1)2=7.5uA
14. (c¢)
The midband ac equivalent circuit of the given amplifier
Rs B i c
AV‘V‘V‘V L 2
* < < hieE: ¢hfeib < <
RS R3S s E SR SR V%
- - En '
| | L °
Rin Ri =
Vo = ~heip(Re|RL) = ~heishL
R = RC||HL=4KQ||2KQ=%kQ
LV
>~ R
R, = he+(+h)Re
= 1.9kQ + 10.1 kQ = 12 kQ " h,=100, R =100 Q
RIR = sokefiska =212 12ko
R, = Ri|R|R. =12kQ|[12kQ = 6 kQ
V. = A =V.. 6 _%
B~ "SR +Rs ° 6+2 4
ib = V—B——BVS =V—3m
R 4(12kQ) 16
, Vo \( 4
V. = —h_ iR =—-(100) == || =
0 fe Lo/ ( )(16](3J
_ 100
o128
V
Lo _10_ gg33
Vs 12
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15. (a)
I
1
(eV/T'IVT 1)
_3-24
~ 100
%
]S
]S
]S
16. (b)
% regulation
17.  (d)

Since Vg=0and V=0,

— IS(eV/TIVT _1)

0.6
100 =6 mA

2;4—08V|t
5 =08 Volts

6x107°
08
(e 0.025 _ 1)

6x 1073

C)

759 x 10" A=76x 10717
0.076 x 1075 A

0.076 fA

x100 = x100

FL

i><1OO =20%
25

No current flows in base, Hence transistor is in cut off.

V. =

0
Thus, Vo
18.  (d)

foy

I,

exp [ vi-V, ]

Vr
V.-V,

HL
Rc +A;
10(5) =E= 333

15 3
3.33V

xVee

ﬁ
Vi
Vo

V.
1. .exp

I exp

=10

= V;In(10) =60 mV
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19. (d)

10k
AVAVAVAV
10k -
4V v
) V::m:li\/f — VY%
10k OA
10k
+4V
vVt = V- =4V
By applying KCL at V-,
% —4+V —(—2)+V - _0
10k 10k 10k
Vo =3V -4+2
V, = 3(4)-4+2
Vo =12-4+2
vy, = 10V
20. (c)
Small signal h-parameter model of the given amplifier circuit is,
47 kQ
MWW < o o Vg
ip
* <> <>
Vs §~) h,»esz 2kQ <> hygip EE 4.7 kQ
E
e 2KQ
By writing KCL at node ‘C’,
L
47kQ 4.7kQ
(100) v, N A
T 2kQ  4.7kQ
Vo=V, = (60 x47)V, + 10V, = 2350V, + 10V,
11V, = —2349 V,
V,
o _ 238 5435
Vs 11
21. (a)
WG (W 2
o= ) o
ol WiCor (W . _
# =g, = T(TJ 2 (Vs = Vin)

gs
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ID
O
21,
gm

1x 104

~| <

22. (c)

-1
500x 10°

= I
Ve+ 3

VBE

1.7

e
Ig

13x1000
48x2

K w2}
2 L1 g,

L

2
50x107° (W) [ 2x1x107° x10™"
2 1x107°

1074 x 108 x 2
50% 4

=100

2 uA
I (4.8kQ)
0.7=Vg—-Ve=-1-V_
A
-1.7V
Ve +3
4.8

E mA
48

1743
48

mA mA

B+ 1

B+ 1

134.42
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23. (d)
R = =£
Im
Ic
EZW - V&
Also, I. = B-1g
= B = Ie
Ig
f?A = /% = Ic ‘V% = Eﬁ;
l Ig-Ic Ig
25mv
= —/——— =1kQ
25 uAmp
24. (b)
By drawing the small signal equivalent, we get
Ipy
oO—
+ >
EE It Bipg Re
y =

ip2

AAAA

Thus, the above figure can be redrawn as

Ip

O
O

T Bips Re

Y Ci) (B+ )iy N

>
:RE”rﬂZ
>

AAAA
vyvy

AAAA

Applying KVL in loop-1
Vo= Fayipy + B+ iy (Rellry,)

%

— =, +B+1) (RNl

Ip1

By substituting the respective values,

R, = L =515k

Ip1
25. (c)
I = Ei

R

v = -Vp
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- ls(eVD/VT —1) =1 (e“/o/vf - 1)

T|<

L1 = g VoIV

Vi 0.1
V. = V- In| 1+ ! V= _ - | ==V-In2V
0 T [ R‘ISJ VT'H(1+1O5-10‘6) rin

V, = -17.33mV

26. (a)
Atthe positive terminal V, = -5 V. For Vo >-5V, D, is “ON" and D, is “OFF", due to virtual short V = -5 Volt
and no current will flow in feedback resistor R.

So, Vo = -5V
For Vg <=5 Volt, D, is*OFF” and D, is “ON”,
So, Vy = (=Vg—-10)
Vo(V)
-5
: V(v
BTN ) (V)
-5
27. (c)

Reverse saturation current doubles for every 10°C rise in temperature.
The collector region is lightly doped than the emitter

28.  (d)
By KCL O_V"+O_V1—o
y R R -
V=
Vi V-V Vo
= rt"Rr *R =0

OVO

3,
V2
R R R
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3V,-V, =V,
8V, =\ V=3V,
8(-V) = % V==V
Yo
v T -8
29. (b)
D
N
ALl ?
Y
Req 2Q
\4=10V<¢> A
Veq %J
o
10 10 3
- 10X
V= 83 - 18 _10x3 10 e
L 9 9 3
6 3 18
6x3
Roa= —g =2Q V, = 10;

as V>V, Dis ON and the voltage across the diode will be Vi
Vo = -V, +V, =-07V+10V=93V

30. (c)

= IC+I‘,3
= I.—1, =050-0.49
= 0.01 mA

Ie

Ig

Ig

Ve = IgRg+ Vg =0.7 + (0.01 x 50)

Ve = 1.2V

Vo = I,R. -9V =(0.49)(4.7) -9 =-6.697 V
Vee = 1.2V - (-6.697 V) =7.897 V

Py = 15 Vg =(0.49)(7.897) mW = 3.87 mW
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