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Diode Circuits-II

% Detailed Explanation

of

Try Yourself Questions

(a)

In this question we need to determine which diode
is on and which diode is OFF, clearly diode D; is
OFF because if it is on then current from current
source will flow from nto p terminal of the diode
D, and this is not possible, hence D, is OFF.
Applying the same concept, we can say diode
D, is also OFF.

Diode D, is on because it is forced by the
battery of 10 V.

T2. [@)]
Assume D,on, D,off, Don
10V
10 kQ
06V 06V
10KO D, off 10 kQ
10V =
-20V
10-0.6-(-20)
[, = ——— "7 =147mA
b 20k
0-0.6(-10)
I,=0 =—— 7 =094mA
D2 D3 10k
LEAN (c)

Since all the voltage are positive all the diodes
will try to be forward biased but only the diode
with highest voltage will be switched on rest
will be in off state.

T4. (9]

— —— — > —— — =

For negative cycle of input

thus the V; will appear across the series
combination of the two 1 kQ resistors and we
are taking output across 1 kQ resistance only
hence the output will be reduced by 50 % and
the above circuit will work as a full wave
rectifier with an attenuation of 1/2.

L8 (b)

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

LA (a)
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MRBDE ERSY Detailed Explanations of Try Yourself Questions : ESE + GATE 2024 3
LY2 (c) Assume D,, D, OFF.
If V< 1.7 V: D,-OFF, D,-OFF 5 = 10-06_594ma
, :
Vout = Vin 1OKQ
Minimum, V_,=-5V 1%V
If V, > 1.7 V: D,-ON, D,-OFF i
/ / 2 95kQ
\/OU,[= VmX1+1.7X1:V|n+1.7 0.5 kQ _O.6V+ s
T+ 2 0V o—MWW—+——
5+1.7
Maximum, V,,, = ———=335V b +——ov,
5Vo—AMW——o0 o—
05kq D 6
(35.16) : D,
If V. <45V : D,-ON, D,-OFF ]
i,=0 5V
If V.>4.5V:D,-OFF, D,-ON V, =10-9.5 x 0.94
i, = 100 MA V,=1.07V
0= sin! ‘11_-05 _ 06 7° Now, Vp, =1.07-5=-3.93V
Vb, =5-1.07=393V
i
100 mA 1 — Vp, > Vb, = Consider D,ON
10V Assume D, OFF.
45V |- Q ___________ Q ________ _ _
\ 1N V. =5-06=44V
[}
180 -6 L
“0V| ~— 2 95ka
180 — 20 = 126.6 o5k 96V, T
0V o—MWW—F—
D. L o
Average value of i, = .ALa. 2 ' Yo
Time period 5Vo—MW\N—o o— |
D
0.5 kQ 1 -
_ JO0mMAXT26.6 _ 55 15 ma D, 7K 06
360 +
T9. JLH9) 5V
Assume all diode OFF. Vo, =4.4-5=-06V
=10-5=5V
b, = D,is OFF.
Vo, =10-0=10V _
> I, = 24708 2 g5ma
Vp, =56-10=-5V ? 0.5
Vp, is greater = Consider D, ON. Ip, =0
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DC Analysis of BJT Circuits

"

) Detailed Explanation

Try Yourself Questions

(a)

Vcc_[c1R2_ VCE1 =0
6-15mAxR,-3=0

R, = 2 kQ
Iy = LG TSMA 601 ma
B4 150
I, will be equal to I, as there is no change in
R1
Ico = Bl
= 200 x 0.01 mA =2 mA
Veer = Vo= Ieofs

6-2mMAxX2kQ=2V
The new operating pointis Q(2 'V, 2 mA)

i A (0.5)
I 12V
s 3.5kQ
6 kQ I; :
< i
I, 0A
<>
Qs I
I 0A ;
=
2kQS Q 3kQ
<

of
I, = 12 mA
6+4+2
L =1mA

Applying KVL i1n loop L
I, x2KkQ - 1x3kQ = Vg
2-Ix3k=05
—Ix3k=-15

1.5

I= "—3><1o*3 =0.5mA

LB (4.67)

If BJT is in saturation

5-0.8 _3
= x 10
Iy ( 200 )

Ig=21x107°
Iz =21pA
10-0.2
IC sat = F')C
for saturation, iz > I,
Icsat
Iz 4
9.8
21x106x 100 = _c
9.8
¢~ 21x10™
98
R,z —kQ
c= 21
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MRDE ERSY
T4. (B T5. §(4]
_ %
ref = 390 ?.73 = 0277 mA 0.25 mA .
x ' I=0.25mA
atnode‘a I = 1I,+ 3l
(155 is assumed negligible)
3
= 10(14'6] il L
[, B Using current mirror concept,
C™ el 348 For large ‘B,
L = Iref
= O.277x10‘3(%) S0,
I, = (0.25 + 0.25 + 0.25) mA
IC1 = 0.27mA I =(0.25+0.25) mA
I,+1,=(0.25)5mA
= 1.25mA
T 111
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Small Signal Analysis of BJT

"

) Detailed Explanation

Try Yourself Questions

. [C) oy
3.9 kQ
220 kQ
W I
C, l) G,
o II
Vl- |
DC circuit S )
3.9 le(1 +B)lg
220 kQ
/s + Ve~
;- 12-0.7
® (1+B)39k+220k
= 0.0163 MA
L= (1+P)z=1.97mA
=Y - 28MV 43450
I 197mA

B
220 kA

220k =P J

1A, = 1578kQ DBs A1 Z39k
=220k

V., = —(220k |13.9Kk) BI,
-R-||R,  -3.83k
AV= =
I, 13.15
= —291.41
z- v _ 220k||[3re
I 1-A,

0.752k ||1.578k
= 0.509 kQ = 509.4 Q

T2, JOXok))

From figure, the equivalent current sources can
be written as,

~
Il

0.01v,,=ai,

%
= i, = L2 r,=98Q
re

1%
So, oc( be] = 0.01v,,

o= (0.01)-r,=0.98
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LEM (c)

We know g, =P
r= B 2190408 —10ke
g, 10
Drawing the small signal equivalent, we get

9.V, %RL”RC l_
R

E

+
>
bV%
>

V.
0 = R, =Rg+ (R IR IR,
n

Now, to calculate Req, we can use another model

V=1Ir +(+g, V)R

T

now, V.o=1Ir,
= V=1Ir+Rl+g,rR:1
Oz =B
V=(r.+B+1)R)I
%
Req = 7=r,T +(B+1NR:

~ R, =Rs+ R IR I (r,+ (B +1)R]
putting the values

R., = 10kQ + 101 x 500
60.5 kQ
R =1kQ + 4.62 kQ

n

= 5.62 kQ

T4. (]
Drawing the small signal model of the above
circuit, we get

o—
2

Im VTQ

AAAA

Detailed Explanations of Try Yourself Questions : ESE + GATE 2024 7

Let R’ be the input resistance as seen in from
point A.
Thus, to calculate R we can draw the diagram

separately
I

N OLC

% 1
R/ _— = — rnz
[ | G,

Thus, the value of the output voltage
Vo = _gm1 Vin (R1 +A')

\
R
AAAA

.|||_

Vv 1
Sy O, H1+(_

in ma

r J
T2
LEMN (b)

Drawing the small signal equivalent model of
the circuit, we get

Thus, the equivalent circuit can be drawn as

~

v
V., 2V, _
now, 1= /2 = o (1)
and =V +(I+29,V )R,
= VE+M+29mREVn

1
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8 Electronics Engineering

e Analog Circuits

Vir

_ 2R _ _  'nm .
= (1+ 3 +2ngE)vn V.= . +2(1+ B)Ry) -..(ii)
v now, substituting equation (ii) in (i), we get
Vin= (rn+2RE+2gmrnRE)r_ 2Vin
= —F———
L (re +2(1+ P)Re)
Vip = ( +201+ ) Re) o Vot 204B)Re
(. Gl =B) ; 2
EEEN
[www.madeeasypublications.org MRDE ERSH ©Copyrigh9




DC Analysis of MOSFET
and JFET Circuits

Detailed Explanation
of

Try Yourself Questions

LA (a) MOSFET M,
o 10v D_k (Vgsg \/7—)2
0.5mA = 36 1 (Wj (2-1)?
S5mA =36ux 5| -
4”: M, 2\L)3
w
O vy (T) =278
3
4”: M,
ov, T2. [@)]
If V. =04v
M. Th
|: ’ PMOS in depletion mode
= =15V V,=0
Ad Vp =V, .. we conclude that each MOSFET M
is in saturation. 05V L
In= Ky (Vgs— Vo 05V )
MOSFET M,
Ip = Koy (Vggy = VP = =
Vast = 10 5=95v Vgp > Vg + Vpy, — current saturation
1 (W Vgp < Vgg + Vo, — Triode region
0.5mA=36ux§-(TjX(5—1)2 Vop=Vg-V5=15-05=1v
W Vep=Vg-Vp=15-0=15v
(Tj =173 1.5>1V + 0.4 current saturation region
1 V=09V »=09V

MOSFET M,
Ip= kKo (Vgso = VT)2
1 (W 5
O.5mA=36u><§ T ],@8-1)

L
PMQOS in depletion mode.

w
T] =694
2 Vep= Vg—Vp=0.9-09=0

C@ Copyright mMRDE ERSYH www.madeeasypuincations.orgD




10 Electronics Engineering e Analog Circuits MRDE ERSY

Veg=Vg-V; =09-0 =09 T4. §C)]

0<0.9+0.4 ; triode region 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,

Vos > Vas= Vr

LM (a)

To calculate the value of V4, we require the
voltage of both drain and source terminal.
Now, assuming the transistor to be in saturation
region, the value of V34 can be calculated as

I = M'7C¢W(\/GS ~V;)? 0>-V;
2L Which is always true hence the transistor T, will
1x10°8 = 05x 1073 x (Vg — V)2 always work in saturation region.
V2 +1.2 = Vg When V, =0V, 1,=0.
Vg = 1414+ 1.2 Hence, In=K,(Vgg1 = V7)
Vgs = 2614V 0=(Vggi—V7)
Now, Vs = Vo= Vs Vai= Vo= V4 =0
. V=0 For transistor T,
Thus Vg=-2614V Vg = Voand Vg = V=5V
And Vp=5V Thus,
Thus, Vog = Vp— Vg=5-(-2.614) V= V-V, =0
Vog = 7.614V 5-V,-1=0
Vos > Vigs — V4 SO our assumption is correct. -Vy=-4YV

Vo =4V
Hence maximum value of output = 4 V.

[www.madeeasypuincations.org MRDE ERSH © Copyrigha




Small Signal Analysis of
MOSFET and JFET

) Detailed Explanation
of

Try Yourself Questions

"

(b) and Vo = (F’)D || RL) : Vsig
It is common drain ampilifier. I B
9mAs Gm 4 kQ G "
AT g R Trg, dke 0%
+0mAs 1+0n _ 9nFolR)
g, = 475m0 M 149, Ry °

g =2k (Vaae V)
mom R ies on 20x10-3(2x 10°

\2><1o3)><1><10*3

Ip oo Vo=
=2k, (1/k_+VT_VTJ o 1+20x1073x 50
" v, = 1omv
g, = 2Ipk
m °4 3. [0
w
g 2\/ID>< unCox( j C. W
m L g = 2|:M/72 :l(VGS_VTN)
w
= 47
T2. §(9]
g, = 2k, 1o - 2\/1><1O"3 x0.5x1073
= 210x10° x10x 10 = 141amAl
g, = 20 MAN Thus, considering small signal model, we get,
m

now, drawing the T equivalent model, we have

D
Rsig /g, ! +
Vs
| = Vin R ”RZ Vgs 9m V. gs
Vsig _

C@ Copyright mMRDE ERSYH www.madeeasypuincations.orgD




12 Electronics Engineering e Analog Circuits
Thus, Vo =-9,, Vgs Ry
Vin = Vgs+ (gm Vgs) RS
Vin = Vgs(1 + gm RS)
Y V| 1+gm RS
A = @ _ -5.80

V7 14(1.414)(0.5)

LS (b)

By drawing the small signal equivalent circuit
by deactivating all the D.C. supplies, we get,
Rin_>:
i nggs
Si : S D

-V
Rin - TQS
and I ==9,Vys
_Vgs 1
Rin = V. -
Om gs 9m

LEM (a)

By drawing the small signal equivalent circuit,
we get

the above circuit can be redrawn as

Substituting V= —Vgs2

now, Vi,= VgS1 +V (1)

and Im, Vgs1 e gmz-v

(. from KCL at node S,) (i

thus Vo = = m, Vs R ] ()
Vout = _gm1R(Vi - V) (from (i)

_gm1'L?Vin + gm1 VR

gV
now, V= % (from equation (ii))
my
gm. RV,
Vout = _grmHV/’n +u‘gm1
mp
now from (3), we get
g
out = _grmRV/n _Avout
mp
Imy
[l =
-9
Vour = ,;1 Vin
14 2
ng
Vour B -R
R
_+_
Im  9m,

Hence, option (a) is correct.
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Multistage Amplifiers

Detailed Explanation

Try Yourself Questions

(b)

The input resistance will be

VC C

B, =100

’—» ——© Vout
R’

1kQ

\}

R =r +(B,+ 1)AR:

=1k + (101)(1k) = 102 kQ
R,=r+@ +1)A
1k + (51) (102k) = 5.203 MQ

IV (34.72)
Roz
+to—
Y o
v s < s
in - Rint E; > Rin2 AVy, Vs RLE; Vo
o o

of
o ___A (i)
AV02 X ‘/2 RL + ROZ
A\/o X Vin Rin
where, V,= ——= i
2 Ry, + Ao, (i)

From equations (i) and (ii), we get

R
E:AV XA, X AT 2
Vin o2 ° RL + Ro2 Ring + Ro1
- Lo
n
5x10x Tk X Sk
1kQ+0.2kQ  5kQ+1kQ
= ﬁ =34.72
Vin
LA (b)
f,=20Hz

f,= 1 kHz for single stage.

For cascaded stage
f; 20

*_ L _
G T RN T

fi = fyN2"" —1=05kQ

=39.2Hz

C@ Copyright
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Negative Feedback Amplifiers

) Detailed Explanation
of

Try Yourself Questions

(a) vl (b)

"

The overall forward gain is 1000 and close loop The feedback element is R, it samples voltage
gainis 100. Thus, p = 0.009. and mix current so shunt-shunt feedback.
Now, when gain of each stage increase by 10%

then overall forward gain will be 1331 and using EEEE
the previous value of B the close loop will be

102.55.

= Close loop Voltage gain increase by 2.55%.

[www.madeeasypuincations.org MRDE ERSH © Copyrighg




Op-Amp Circuits

) Detailed Explanation
of

Try Yourself Questions

"

Output of op-amp 1

(b)

R

V,— N R
Vin R —o
Vv, * + Vo1 =Va— Vs
=—y.
R 1

It is connected to schmitt trigger (inverting B = Yi =1
mode) — clockwise. Yo
But inverting amplifier + inverting schmitt trigger I 1
anticlockwise. B= = "T0Kk
- v, v, 10k
12 ;
|[3| =
6 v, 10k
-6
R 10k
R, = ! = —
- 12 if
AB 400 xﬁ
T2. ()]
R R ~10x10x10°
R/f_ 1+/AB= A_B AB >>1 - 105
+ Vi - R.=1kQ
MWW o
— =10k
kO I LA (c)
oy Redrawing the circuit by replacing amplifier with
Vin 2,0 kOQ its block diagram from the given properties
= = ji R =eo;R,=0;voltage gain= A,

voltage shunt

C@ Copyright mMRDE ERSYH www.madeeasypuincations.orgD




16 Electronics Engineering e Analog Circuits MBDE ERSYH

From the circuit,
Ve=1i, R,
Ve = V, (Virtual short concept)
iy =iy =iy

If we apply KVL between node Band C,

g Vg =V, (Virtual short concept)

. v
TR 20k
VC—VD:i3><1OkQ:%
%
and VA—VB=z1x1OkQ:?'”
V= Vs
= Vp=Ve= v,
5 —Vin
1 =
o Rf
LN (a)

The duty cycle of the above astable

multivibrator (designed using 555 timer) is
. h B R, +Rg

= thus Duty cycle > 50%
T ~ R, +2R; yevele >

[www.madeeasypublications.org MRDE ERSH © Copyrigha




Oscillators

) Detailed Explanation
of

Try Yourself Questions

"

(a) vl (a)

The output can be 12V only, Since their are 3 capacitors the maximum
when output is 12 V then phase shift that can be provided will be 270°
R, but due to the presence of the RC circuit the
VRVW ° o phase shift is equal to 60° for the individual
CJ_ MW —o—o RC circuit, making the phase shift of the
I feedback network equal to 180°. Thus the
= - v amplifier should be an inverting amplifier so
4 ¢ that it can be a positive feedback circuit and
2kQ o i i
— AWW—o o because the ampllflerlls g practical amplifier
P 10 kel thus |AB|> 1 for the circuit to work.
—WW—o0—0—
So, V,=6V
when output is —12 V then
R1
—WW—o—o—
I L o
c I o
+
2kQ
—WW—o—o—
P 10 kQ
—WW—o o
10 kQ
So V. =-10V
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