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DETAILED EXPLANATIONS

1.

(d)
Maximum current is drawn in saturation while minimum current is drawn in cut-off.
(d)
The circuit can be redrawn as,
D‘l
+ +
Vm(t) Vm(t) Vm = Cl
N o -
+
Vm = CZ VU
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,

V, = -V

m

(a)
Drawing the Thevenin equivalent circuit, we get
10/3kQ

SV% %5\/

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

; 5kQ

+ VB

(b)
VO
E Vin
Saturation = Active ICutoff
(a)
(d)
(d)
- It is a voltage doubler circuit.
(d)

BJTs can supply more current than MOSFETSs because the channel formed in the MOS is smaller
than the channel in BJTs.
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9. (b)
The diode will work as a half wave rectifier b
L, N
thus, I, = T I,
R = 1000 + 40 = 1040 Q 110V+ ) L
~ =1kQ
_V, 110x+2 (rms) § =
Now, L, = R 1040 =149.58 mA
149.58
l,, = ——— =47.61mA
T
10. (d)
j "’
V] increases if N, or N}, increases.
11. (d)
Given,
Base current, I, = 25 uA
Iego = 200 nA
o = 0.98
o 0.98
= ——= =49
where, B =1 e 12098
Collector current, Ie = Bl + (1 +B)po
I = 49 x 25 % 10- + (50) x 200 x 10~
I = 1235 103 A
Emitter current, Iy = 1.+ 1
= 1.235 mA + 0.025 mA
I, = 1.26 mA
12. (¢)

The small signal equivalent model can be drawn as

. The output can be expressed as,

Vo

Wor
—WW——0
>
Vin EER VO
L
o
R R ()
= in .1
R+ry " Rarp "

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

Slope

Thus, "

R 12 12
R+7; T 2-07 13

83.33 Q

...from equation (i)

o Copyright: MADE EASY

www.madeeasy.in



10 | Electrical Engineering

E MADE ERASY

Leading Instituta for [ES, GATE & PSUs

13.

14.

15.

(0)
Vo=V, +Vpy (" Vb1=Vpo)
and I =1 +1I,
VD1 . Vb1
- -3
thus 2 x 103 = 10712|¢26X107 _ 114 10710] o 26x107 _
VD1
2x10° = 10710(q 7). 20X10”
V1 > = In(1.9801 x 107) = 16.801
26 x10~
- Vpy, = 0437V
Now, V., =2x103x1x103=2V
V.=V +V, =2+0437
= 2437V
(d)

By applying superposition theorem, we get,
When V, at non-inverting terminal is shorted

40 .
VO] = —2—0V1=—2V1 (1)

When V, at inverting terminal is shorted, then

40 30 3
Vo, = | 1T+— X V. =3x=V; =15V, . (ii
02 { 20} [30+30} E 6! 1 (1)
Combining equation (i) and (ii), we get,
Vo = Vg + V=2V, +15V,
_ .4
2
(b)
Vp_p =8V
Thus, v(t) = 4sin(wt)
V- =2V o(t)
T, 0 4)--
Duty cycle = —%-=—"- Py
Ttotal etotal | N\ TT 21 -
(2 0f 18 8 \/
’ 6, = sin °| — i P |
now X (4) | 5 I
n sa - | i i
%% t | |
! 1 w
d 6 = n_E—@ 0 el ez
an , = 6= 6

www.madeeasy.in

o Copyright: MADE EASY



[AMADE EASY E « Analog Electronics | 11

Leading Instituta for [ES, GATE & PSUs

5n m

thus, 0., = % 5 and 0, =21
B
- 6 6,100=33.33%
Duty cycle = x1WU=55.55"7
2n
16. (¢
Applying KVL in base-emitter loop, we get,
10V
o
J W
372 kQ E: I(—o v,
V.0 It m B=100
e d\h
I, = 10-0.7 =25uA
372 kQ
To draw the small signal we need to calculate r,
oV,
L +
. I'n EE Vi.n gmvin RC =4kQ
372 kQ -
-3
r= Vr _ 25><10_6 —10° 0
Ig . 25x10
B 100
= —=—2=01A/V
now, gm r 103 /
- W 3
now, A, = —=-¢,Rc=-01x4x10" =-400
Vin
17.  (a)
The current of both the transistors are equal since they are perfectly matched.
I 1 2%
Thus, 5 = EMnCox [T)(ch ~V,)?
1 -6 2
10 x 10"3 = EX 500%x10 XlOO(VG51 - 05)
Visr = Vg = 1132V
Thus, Vo=V, -Ve =3-1132=1.868V
18. (d)
[Av] = |swRol

Since the configuration is CG configuration,
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19.

20.

21.

1
The input resistance, R, = ——
8m
! 50
= - =
8m
1
AV = 5XRD
1
= —XR
10 50 D
R, = 500 Q
(b)
1. = 807 5212ma
E 3.3kQ
110
Io = al, = E><2212 mA =2192 mA
Now, Vy = -12+1.%3.9 x 103=-345V
T15v
(@
Vo =5V
I I.= S 50 mA
£~ %100 "™
15-5

I; = 591q =02mA  [Since, b is very large] v =5v

I, = 50+0.2=502mA
(b)

The above circuit can be represented as,

0.7 2kQ
——WW—

10v-[ ——\WW— 2kQ
l 07 2kQ

Applying KCL at node 1,
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Vo Vy-10407 V,-10+0.7
—+ + =0
2k 2k 2k
3 9.3
Yo {ﬁ} - 1k
ot = R X2=62V
22.  (b)
Vin
_ovout
10kQ
5kQ
oo 3x10+Vyx5_6+Vy
1o 15 3
6+15
Vyp = =3 =7V
6—-15
Vip=—3 =-3V
23.  (b)
This is a Wein bridge oscillator,
Vi(s) < R
= o—|— WA—F—o
P V() ¥ .
. _ 3 R, | Vi(s) Je
Loop gain, AR = L(s)= (1 +?1 V,(s) Vo(s) REE L C Vis)
( R 1] s s
sC
" [ (A]
sC sC
L(s) = (1+’Z§] ! 3
1 3-SRC+ <~
"scR
L(jw)=[1+iJ L
R ) 3+ joRC+-
joRC
to produce oscillations at ® = m,
L(jog) =1
1
RC - =
o 0,RC 0
W, =
°  RC
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24.

25.

So, 1= 1+i (1)

B,
= R,
So, to sustain oscillations, we must have ?2 >2
1
(d)
Initially assume each diode is in its conducting state
Vy = -07V
and vV, =07-07=0V
+5V
5kQ
Va Ip, ID3
D, l D, ‘./B #Da =
5kQ 5kQ
-10V -5V

Applying KCL at node A,

5-V, (V4 —0.7) - (<10)
2TYA | I+
5k b2 5k
Since, vV, =0
5-93
In, = T5g

Ip, = -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+ (Ip, x 5k) - 10
= 0.7 + (143 x 5) - 10
V, = 215V

(a)
For input voltage to be positive (V, > 0)
D, is OFF and D, is ON
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Vab
b ‘—/‘v‘v‘v‘v\ﬁ'& a Vin C~ 12 sin(wf) Volts
5kQ
10kQ Eé E§ 5kQ
1
V= T545 =77 "n
For V, <0, D, is ON and D, is OFF.
Vab
b ——AWW-—a
5kQ
> < ~ Vin
10keS S5k <>
5 Vi
- > y =Jin
Va= 5510 "3
_h Vin >0
2
So, V= v
Vah
b4 2n
ot
V1l . SR A —
-6mp--
Average value = V,, =— om_dm__ 10 Volts
T
[2 Marks, MCQ]
26. (b)
By Concept of virtual short
I, = L?) =10V,
100x 10~

By Y-parameter equation, I =Y, V,+Y,V,
L =YV + Y5V,

Here, V1 = 0/
=10V,
So, I, =10V, = (0) + Y,,V,
-1
==V
10V, = 3V,

V, =-10 x 12 V, = -120V,
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ButV =1V,
So, vV, =-120V,
Yo = 120
i
27.  (d)
The AC equivalent circuit of MOS
G I,
Vgs &m Vgs EE T
S IS (Is + ngGS)
VS
IS
=
Ve =-V, (1)

Vs = (Is = 8m Vs) Tas
Vs + gm rds Vs = Is rds
Vs(1 + gm rds) = rds I

s

R. = Voo ms
Th Is (1 +8m rds)
28. (a)
M, to be current sat
1 w 5
IDl = Euncox(fjl (Vy =3-1)

% x 100 x 4(V, — 4)>

=200 (V- 4)?
M, is in current sat
1 w >
1os = G 1) 31
D2 2 n>-ox L )
1 2
= ExlOOxlx(2) =200
Iny =1Ip,
200 =200 (Vy - 4)?
(V,-4) =+1
Vy=5,3
Vy=5V
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29. (a)

The AC equivalent of the BJT

The output voltage,

KVL in loop (1)

So, the gain,

30. (b)

So,

=
AAAA
VVVY
3
/\‘
=
S
1

AAAA
\AAAJ
=
o]
<

Vo =(1+B)i R,

Vi=i, Ro+r i, + (1+ PRy g,

V.= (R, +7r, +(1+B)Rpi,

Vo _ (1+B)Rg 3 (1+49)x1 3
Vi Ry+7,+(1+B)Ry 100+ 1.5+(1+49)x1

=
N
AAAA
\AAAS

I = Io +21y =Yec ~ Ve
R,
Ic
15 = Too
2 9-0.7
Ie|1+—| =
C( 100) Ry
L9707 8137

CT (1.02)R, Ry
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and V-V, =V +I-R ...(ii)
From equations (i) and (ii),
V,-V,= 3=O.7+8'137><R1
Ry

Ry 3707 58065

R, 8.137

Ry

R, 3.54

EEEE
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