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QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the following instructions carefully before attempting questions:
There are EIGHT questions divided in TWO Sections.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted

choosing atleast ONE question from each Section.
The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which must be
stated clearly on the cover of this Question-Cum-Answer(QCA) Booklet in the space provided. No

marks will be given for answers written in medium other than the authorized one.
Assume suitable data, if considered necessary and indicate the same clearly.
Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a question
shall be counted even if attempted partly. Any page or portion of the page left blank in the

Question-Cum-Answer Booklet must be clearly struck off.

DONT'S:

1. Do not write your Name or Roll number or Sr. No. of Question-Cum-Answer-Booklet anywhere inside this Booklet.
Do not sign the “Letter Writing” questions, if set in any paper by name, nor append your roll number to it.

2. Do not write anything other than the actual answers to the questions anywhere inside your Question-Cum-Answer-Booklet.

3. Do not tear off any leaves from your Question-Cum-Answer-Booklet. If you find any page missing, do not fail to notify the
Supervisor/invigilator. -

4. Do not write anything on the Question Paper available in detachable form or admission certificate and write answers at the
specified space only.

5. Do not leave behind your Question-Cum-Answer-Booklet on your table unattended, it should be handed over to the
Invigilator after conclusion of the exam.

DO’S:

1. Read the instructions on the cover page and the instructions specific to this Question Paper mentioned on the next page of

this Booklet carefully and strictly follow them.

Write your Roll number and other particulars, in the space provided on the cover page of the Question-Cum-Answer-Booklet.

Werite legibly and neatly. Do not write in bad/illegible handwriting.

4. For rough notes or calculations the last two blank pages of this booklet should be used. The rough notes should be crossed
through afterwards.

5. If you wish to cancel any work, draw your pen through it or write “Cancelled” across it, otherwise it may be valued.

Hand over your Question-Cum-Answer-Booklet personally to the invigilator before leaving the examination hall.

7. Candidates shall be required to attempt answer to the part/sub-part of a question strictly within the pre-defined space. Any
attempt outside the pre-defined space shall not be evaluated.
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01.(a)

SECTION - I

Find the value of resistance R and current through it, in the circuit given below, when

the branch AD caries no current. 12

8 Leb cCurrent I,,72 and T3 flow in byancheg  AB: AC

bYancthes AD, CD
and B¢ *esPecl-iv:L?_ Hence Cuvvent thvough a

chvelyy,
and BB are T, -I3, TLtI3 and T+13 vespech ha?

. @
Wrike kvL &:l,uaHOns in the Loops

(1)
-3, -1lo (n-13) - la(n+0) =0 —

@)
E = ___-_———-——"“
~ aTy - R (Ta+rz) + W0 (0-72)=¢

Y13 =0 )
— R (Ip+Tg) -2 (Tit33) 1O

- + L
10v

Bot 4 s aivm Hhal Curent  Havough byanch AB=0
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I]-—TQ =0 , I|:Iﬂ ———‘——‘(LU

USinj f“UOh'on (4) in Equabon () we aet

-3L - 1R@+13) =0

= I3 = -5 7 +(’5)

Subskifute  Equations (4) and 6)  in Equation )

~@+ R) I, :—PTSt 1,
ok R= 8 2 —_— (©)

Subsli’:u’re Value of (®) [l‘,e Cctuql-io-q (G):ll-n equakion ()

and E'@uaHOr\ (2) dlona with eQ,UOHO') CLI') , we 32{'

§1|+Tg =0 > (7)
4

5 (8)
Joi + ayIz = 10

we E[‘
On Sol\lina ecbuqun (‘1) and (8). ?

' T ) I3 = |'QS‘T[ and .qu Iy =~
. | = = i

'+ Cuyrent #mwgk Resisker R we TIp= I34713

U | Tp= <14 1-35 = 0-25 Amp
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01.(b)

Sol:

The cylindrical surface p = 20 mm carries the current K = 100a,A/m, while the surface

p = 40mm has the solenoidal current K =80a,A/m.Calculate the magnitude of

magnetic field intensity, (ﬁ] at (i) p=10mm (ii) p = 30mm (iii) p = 50mm 12
1) “The Cl.a,linden P= lomm do not enclotes the CLdl'u'ncleh’

of  vadieus @omm

« . s t—
Hence K = loo ay wil not Conlvibube 0 H bv

= N will
dve o Solenoid ( P=YH4omm , K=80 aqs)n thexe

be Maane‘lic freld fn[—ensihd g0 We have .

- A
Ho- 8oaz Al

[R| = 80 A

da

1) The Cylinder @< 30 mm enclot the  cylinder of
Yadieus o mm
Hente K = 100 a'\z will  Confbvke w qumh'c fe\d
Jn%ens.'-lzw . Aply Ampue Civewtal low to the
Civcyloy  path = 20 mm . AS K 18 divected in

agnetic Hiel
GAZ divet hion , H? ComFor)enf of NI 9 e dield

d‘f)fens'.L' rs Froduced.
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_ QM
s ide = [ (ugap) (edgdy) = aneny

RHS =L = k X Cirwmfevence o-f» ci’vcle wﬂ"{ YqJ(US

[
: 20 mm

RHS = 100 x ;new = yuA

e . -?T[f”{ = Yy COY) Htf .2

(
Ht’n(e at € = 30 mm
A A
H = 2 Q;ﬂ . 66.C€1qp’

Joxio>

— A
Myp  doe do Soleroid R = 8¢ % Al

A A A/
Hence F’{'otql = 66.667 0’5 4+ S0 Q. m
Iﬁ ' = (@6. 661‘_)“—.’, (80)1' = ,0‘1«' Ia—‘f A/m

Lo ot Side o the

Solepatd ¢ The FWPM':'? ot the Sole nord 5S+0Pm:i.u‘cle
and not OUl”QI-OLL the ¢olenotrd-

.la‘i) The Odhnclﬂf a.! yad{us 50 mm

H inside fu Solenold

) . "'D ,_F
Hente the Gnbrd bukions  feom he Solenoid
will be Zow . Now We have
A
- A B -;z_‘ q’\ . 4o a A/m
H = %a¢ N ‘SOKED"?» ? 7
lﬁ l—’ yo "/m



01.(c)

Sol

Show that the minimum conductivity of a semiconductor sample occurs when n_;, =1,
Hy

(i)

(ii) what is the expression for the minimum conductivity 6,;,?

(iii) calculate o, for Si at 300K and compare with the intrinsic conductivity.

(pn:1350 == SH, =480 =l ,ni=1.5x10'°cm'3J 6+3+3
V —sec V —sec
) The ConJmHv.’%j of a Smiconductor 1S
(1)

6V = n‘i,]-‘ﬂ”' P9 HP

K

:f'vnm Mass Ackivn law, we Know Np= i
N

= DL

= p= N

o Y
NI ngHn + _'\r_t_ﬂ,Pp

"GY M;n"lmum Cur)dU(H\fl"ﬁ) at Qltd'nm (‘O”(C“l'mko”

Nein,

p -
nm\r\ = ' E_E_.
Hn
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Nmi'f\ = 1

(ﬂm'.n Hn + T:‘i_ p,)
roin

o
min = Ci ljnt %!’. “ﬂ‘f’.':’.'_. ’%H]
. Nemin

3 [ ni o + ot Nepe ]

2 |
3
=
Q]

Q‘}ﬂ”*‘nWJ

Si'll'(on Semi COr)J.u([‘OY

Jnbinsgic Conduch‘u;ka/, e = Nig ( Hot Hp)

Ml f\l‘mu.w)

lo -~ 19
5% lo x]-6x [0 63§a+ ugo)

o= =)
4-4 Xlo § (—fL— Cm)l_]

]

N

Ny
&
Conduchiviby Naia = RN YPakp

r'q o
Wm.’q = A Xpkexlp x 1SX0 lewo x 1350

. - k
Ny = 39 %10 (-cm)

N pin < (N.']

S0 the o fo less than the bty a Silicon

Semji Conduthor
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01.(d)

Sol

Using source transformation, deduce the circuit into its equivalent circuit with Ideal

voltage source in devices with a resistance.

20
‘ —+ o
O 10
8V 6v 3V
20 10

U Sinﬂ Source  {vang Foxmakion

Step+ 1

QAQ :{A% ca g L—sn |

Skep : 2

—
Rz n
r———'\“N‘v'—"‘
ol
6A
toA 2 3y A

12
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01.(e)

Sol

(i)

Skep ¢ 3

v 30
R oa
3
2v(®)
3
0
Step - y
4/3.0-
32y

Consider a symmetrical square wave of 20V peak-to-peak, zero average, and 2-ms

period applied to a Miller integrator. Find the value of the time constant (RC) such that

the triangular waveform at the output has a 20-V peak-to-peak amplitude?

C

)
LA

i)

R
V) oMM

-V, (})

—r
—_—
e

The Weave Povms i One Pefs{'od

t
_ =L fv- di
* ) ()

of the \'npuk and

the outpet Signals  ave Shown below:
Vi Vo(t)
0 $
fov . a y
EE " tns) ¢ 7 E(ms)
—lov|.--- '.
(nput - 20V
ovtput

210 &

6
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01.(e)

Sol

(ii)

We h ave
t(m¢)
SR, | R I f lo dt
[)
'_o?o = —.!- KtOX'ry,S
ce
CR = 19 x| msec
20

u—

[

A CG amplifier is required to match a signal source with Ry, = 100Q2. At what current
Ip should the MOSFET be biased if it is operated at an overdrive voltage of 0.20V? If
the total resistance in the drain current is 2kQ, what overall voltage gain is realized? 6

Voo
Rp
Vo
m'-———-‘
Rsi«a .
Slﬂ a.
—_— ~L
3 R‘,n
Ris « 1 _ Rs.%’ lop

g &

0.5 msec / Re  Civeiit  Time constant |
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02.(a) [i

Sol

Tw = D= b s Tp- Lma
Vci 0.V

Gy - % . i ® G Rp
Vg.'? Rs\'q + Rin

e (L) (romf ) (3x)

qun Gv -

t 1o V/v

A voltage V(t) = 10 sin ot is applied to a series RLC circuit. At the resonant frequency
of the circuit, the maximum voltage across the capacitor is 500 V. Bandwidth is 400

rad/sec and Impedance at resonance is 100Q2. Find the resonant frequency. Also find

values of L&C of circuit. 12

V.

max = lov

APP'RJ \/Olta?e lo 4he Civevit

\/’YMS = _I_Q_ = J.0FV
Va2
VUIEQ?{’ Actvoss quadhnr \/c = SooV
ma?niﬂﬁffatmr\ facfor q = Y\%
| b = 50 - F0.1
7.0

Band widls - boo  ¥ad /S‘ec

6 -
Bw
NI‘)EYC Wy = Resonant —ﬁre?uen‘j)
O Wve 28380 chl/Sfe;

232
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BRw
L= loo
Ltoo
L = O 25 H
£ - =L
MMy LC
C : 5 nF
(Qw‘fv)z- L

02.(a) |(ii)  For the network shown, determine Ry, which will receive maximum power.

o Mau'mum Foouenr will  Yeceived "'j Ry . when

Equivalent ResiStante of networK Acwss Re= R

— FOY this (e need {‘0 vﬁ"r\d Hhevinine Yesiskance

—» For this e Shall Short all independent Vohajc Souxces
Cuvrent  Souvces.,

and open ol fndepenclénf

we will  place aVoIh:Lﬂc
Taen  we will find T though

Sonste of Lv
— Next

in place of KL -

s = L
H,0¢ Sovyce R -
=13 ::




02.(b)

Sol

(i)

"'I:: 4

LSe kv

—61 4100 = ~)

lc
:tm Vlaximwn ower  Mandfex R = By = !54,2

Consider the following diode circuits. For the circuit shown below each diode has
V,=0.7V
+10V

Sketch the transfer characteristics for =10 £ Vg < 10V? 8

For  Vs>0 ,  Then Dy is OFF

Cuyvent ‘H'm:ual, Da (s | 5 =BT
lo 1o

Vo = 60 K_a)-i = 4:65V

Vo = loxlozxo.qs's = L £5Vv
Vo= Vs, Hr 0< Vs < 485

i F 3

Candidates
must not
write on
this margin




02.(b)

So|

For Ne«aaHve Valoes of vg,

The OutPut is Nevah‘ve of Posil'ive Pa'if.

Vo
4
e
b —
-t - H-?S 17%
-lo : +4.65 10 Vs
e
Vo = Vg

(ii) The diode in the circuit shown below has the non-linear terminal characteristics as
shown in figure. Let the voltage be V, = coswt V.

100Q .
WW O l
) 1000 "
§ Vb SZ
n©®
b
(a) The-value of current ip is?
(b) The voltage Vp is ? 4+3

% The thevenin's .Equf\m\e_nt Civeat For the Nehuovi

b the left of lerminal  ab s Shown below

w15
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02.(h)

Col

o

(iii) Identify the below circuit, give the frequency of oscillations and also mention the
5

v
- __IUO C§+ Coseot ) = C‘+0'5 CoSqu:) Candidates
200 must not

Viy
write on
RTH & too //100 = 50 this margin
The Diode Can be V]ode_llccl wih V,f = 0.5V
and Y} = 0.7-0-S - S0
0.00\4
L.D = Vm -V . 1405 coswl -0

Rrw + ¥y (So450)

Lp = 5 (14 Cosut) mA

Vp= T .0p +V¢
=
= 50 x s ()4 tosuwt ) x10 +0S

= 0.15 4+ 035 tiwk

= 0-2S C3+ CnSwl') Y4

///"

condition for sustained oscillation?

The ‘aivm Civeuib 18 L\],‘en !w,‘gfae_ o sallaboy Uy ik .

The condition For -f-rquqnu# of osGlakions I3

A
Wo =

B L
anfe R :
The  Gndition £5r  suskained oscillakions !
16




02.(c)

Col

The \(\l&n BY;AC‘Q OSCf“d"OY Cl‘YC.U'l‘f

Conducting spheres at r = 2 and 6 cm are at potentials of 100 V and 0, respectively. The
region between the spheres is filled with an inhomogeneous perfect dielectric for which
g = 0.3 . Find:

r+0.04

(a) electric flux density, B(r)

(b) electric field intensity, E(r)
(c) Potential, V(r)

(d) capacitance, C. 20

Al’, X: 2 Cm = 0.01 " ’ v—':. \OO Vv

Al’ ¥ e QCm:O'OGm ! ¥ =y

gr = 0.3

Y—{-0.0L’

As the ('-Lf.la}ng 1< P(’H'FCO’ one So thak

PV':..O

2A7 5
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Pohﬂhal Vamey wilh Y Copvdinale ay  seen fom

given data . Hence Change of  polemliat wilh to -ordinakes

., . . = ’ av._av _
6 and 75 ic Zevp . HE€ 5 =5 0’

Now G - e,

@

Cince TV = vV, 4+ Lo a Lo v o

=18
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+hi¢  equahion Lusice ,

ﬂnl*ejmh‘ng
this margin
V= A [ |, v—09r°4) +8B
0.3 ( Y)
— ., ave Constanke of
wheve A, B 2 rm BP0
gUbSH*‘UHr\j He BDUnam—a’ COncL'\-t'oq in P
&qvméuq of polential W€ hane
oo = A by 0.0 ~ 904 )-—1—8 (1)
o 0.02
a = __i\_ Iy, 0-06 — O- oY )-'—B ().)
0:+0¢

0-3
"ﬁ'bnq €quation () and @) , we hone

A = L~ 12.326

R - —IH3-09¢

V= —1§:33¢ (1., f-?_-ﬁ)—lqg-oge
) ¥

0.3
VE) = —grta dnv 4 16w _m3=o9i,
Y

] s Solukvg  fov (©)

wil9:



03.(a)

so)

o — & \
E - —yv =-9 ar = -[M -
oY 0-37%

. — 12 336 (Y+D~OL{) A
F(ﬂ R oo wen (o o Vin
0-21"

L s  Soluhug v (b)

0:3& 1-236(vtoou) 0 ). 66 S

D(Y) = Eofy E(Y) = =
Y+ 0.0y 0.2y *+ e

_
L+ Solubon  dov ()
=|b@) | = 1R3¢
Y= -
Avea of a Spheve = ynvy™ e < 1ias)
Chavge on the Spheve = fex Avea.= .37 ne '
= 13.mys PFJ

Pobenpal ditlevence behuoeen Spheves =400-0clon [y o\okon fortoy
0n D

(i)  With proper explanation show the electron drift velocity at 300k in pure silicon for

v . : : . .
100 — 1is less than thermal velocity and comment on the electron drift velocity for
cm

10°V/em. (pn =1350 ,m, =9.1x10""kg, k =1.38x10'~31/k]

—Sec

(ii) Calculate the intrinsic concentration of Germinium at 500K.

(m, =0.55m, m, = 0.37m) 12+8
) awfn Dnl"a
E =l ¥
cm
Hn = 1350 Cm”™
‘ V- fec

As. we know Vd = pnE

Vy = loo X 13So

V4 = 1-35 X% Tl v g

-Sec
3203
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Acaa[m, As ke Know

2
T Ve = KT

Where Vg, = Thevmal Ve'udlmf

me = mass of Elechon.
\/ RKT
Th = Mo
[Tax 138 x 1523 x 300
V“‘ } Jif 9.1 x 153
3 lo
Vih = 95ux 18 Cm ()

Sec

From A bove Fwo E%uakons @ and @), 3t is Clear
that  the Vi Cbﬁ.fl— Ve|odlrj ) 1S Less Han the Ymal
Ve locflf ab  loo M.

Cm

anl.

Now Let s Caleulale the drift Vdodl"j)

L 4
theYmal \96|0Ct'.'77 401 the €leurie $iedd of o “/mn
"‘f .V ] nE
Dvi fi thoﬂ""f or 10! Vem a= M
V4 = 1350 x10"
Vd = l‘ 25 x |01 Cm /gC¢
COMmel— On Elecb‘\'(_ Dvi Vdoui}v’) fov lol' V/Cnn.
The Efe_ct'mn Dyifk Vclod}'}) 'fw IO'.' "“/cm is ?‘reakﬂ than

thevma)  velo CA‘L&D ,

1 &
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Candidates

i) As  We Knou.)) ?ﬁiiﬁt

this margin
Ec“ = EGO —'PT
o o =4
‘r';h GC ) F = K- 2A3Xl|o

FGo = 0-785 eV

At sook, Eg = 0-7F85 — (a-aa XIG ! X S00)

n

EG - 0.-6735 eV
KT « T_ _ S0 _ 43.1 x 152 ev
3600 1l 600

3 —E
L 2 | mp 3 3
Ne Know Nt = .33 xlo' X (m"x : )'2 1-3. e KT

™m

0.673s

3 = —

2
L 31 - : Y =
it - 233 Xlp ¥ (o S5 xozvm)(%o)_e 131
ML

n 3
no - R'33 xlo x (O-SST Xo-x#) x@oo)xl-esrxw?

3)

-

; IS
m = G-GIXID sz

e

s



03.(b)

Sol

(i)

At teo, Civenik is in

For the circuit shown, the switch K is moved from position 1 to position 2 at t = (. At

t <0 (steady state). K is at position 1.

Show that i,0")=i,(0") =W i.(0)

.

Sw]{ch ‘K' 1S in Fosil'l‘m) 1 ( Canc\‘lov ——» Open

SLC«:\AT gl’Ql‘E, and

9ndutey — Shox

£

\/Cl (5) =V

Vea(6) = Vez (&);o :

23

10

)
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03.(b)

Sol

(ii)

|.|CO+) = l.a(0+) 1 fa(d*) =0
US‘t'na KVL

— R (i) =Y-Rala (¢) = Ra (i (") =0

o () = (¢') = ==

R +Ra+ R3

Find current ‘I’ using Mesh Analysis

30 ja0
—— AW

jBCk, I

50,45° v ‘—’) 50

—~—j8Q

[~
So| Us

Mech - 1 Efiuah‘of) :

W"\MM

- [50 L"’SOJ + C3 +J4) I, ..,_J.S [I-, —Ia] -rj&[?.-— T{]

+J3[I|] =0

(3+i15 )1 - j8Ta = 50 [4 —— ()

w24

10
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03.(c)

Sol

)

Mesh- 2 Eq,\’““"“

,\/Www

JE [LQ' I'] .—j8 [I!'] "J'a[II] =0

— J81 -j3Tz =0

D

€T 4+ 3I3=0
SO‘v?na (i) and (i)
T = Iy= 3-66/ 1397 Amp.

Determine the energy density stored in free space by the fields:
(a) 10°a, +10°4,A/m

(b) 1074, A/m+1074, T

) Enevqy Densi-[wd = :!L-PoH"“

2
= & xum 45 i[\]—QD?‘)’W(m’){I

1

. 356 J/rng

b) Energvj Dens\‘l—ud = :?%

H_w‘) + (%) ]

&xtmxlo

=25 i
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A surface current density, K=20a, A/m, flows in the y=0 plane throughout the | Candidates
must not

region —5<z < 5m ,— < x <, Find the magnetic field intensity, H at P(0, 10, 0)m in | . 0.
15 | this margin

03.(c) |ii)

free space.

Soj: = -
] dH — k Jg qu\l'.l

gad*

K lies. an dhe ‘7=0 Plane

— A
Hence d¢ = dx dz ay

(@)

ds = dxdz

Point 9 s that roinl' at whidy, R s desived =
CO: 0, o) Pol‘ﬂf I I the auwmf Point on He

Surface  Coment Jens‘if'?? = (wok)

Ra = (0-%) dy + f10-0) ay + (0-7) o

A A A
= —Xax + O ﬂy — T Rz

-—

——

~Jfo+(wf+bz;

I

d = |Ra|

\J Z"-)- Zz + |00

]

26



|

N

]

A
-— A A
Ria

| Ria \r.,"'.g. z*4 100

(20 dn dudz )x(—x i+ 10y ~2.92)

U (x4 2+ o) -

5 (10ay + zoy) I o

1 (X% 2"+ 100)

|

s

5 A - 2oy dxd

5 mf iy S e Sry—‘;
= — A4 2+100)5
T ol-e™s  (x42™ |oo)3/> by =

5 <
A LY
s j 6. dz j’ 27 42
i1 e -5 'IL'f' oo

-
z + o

§]

"

"

.

'5- [ 0 & [ TG;‘C%HG i q3 [l.n (‘ﬂ'ﬂoﬂj‘j
T =

l
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04.(a)

Sol

(i)

Find X, and X in terms of R, and R, to give maximum power dissipation in R;

R, ol
AN :W |
:sz :
v<¢) jx.% ! §§R!i
-
jx' 44— Zt
Z}— = R (JX') _ R X|1+JR|L X}
Ry 4 J X Tl & T
*_
Ly = 7
8 g
Ry +iXy = RX __j RV %,
R+ X R+ K-
go ; RQ 2 Rl XiL
R+ X1
‘l'hcn X1 = TR —-R-L .

1228
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04.(a)

Sol

(ii)

M Xa= -Rox  _—O
R+ %~
Subshitute @) in
Then  Xa = \]—;‘:(""RU
Final  Antwer
% = R re.RfrzL
Xa = \rkl (n._R;)

In the circuit shown below, determine the value of V.

8Q
—WWy

30 sinst v (&)

+
0.2F TV, %IH 2cosl0t A

B'-d APpLd‘.nj gUPer{ Fosw‘\*t‘m ’H)aowm

-
CO-QCU).' k\ken 'V’ o‘une ad«hi, Yo = Vo
g0

3ol§

U&‘r\ﬂ Nodal  Analysis |

u 29
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CGSC (li) s Wl\en 'V‘ Q'one Gcl—fnj Vo = Vo

= l.os) /=86 w

|

Vo = vO"'\/O

Vo - Y-63] Sin Csf -gl.m")

4+ 105 Gy (mt- 8¢ :v«') v

Nole - '
_ﬁé (jh];u{” Jour(q ae Ql‘#e"’@"} "ﬁc?/ucndq

/
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04.(b)| (i)

i
| Sol:

Consider the transistor amplifier circuit shown in figure below. Given that § = 100,
Vinermal = 25mV and voltage gain |A,| = 20. If the transistor is biased with collector
current Ic = ImA, then the value of R¢ is ? 10

v CcC

Fov  he -3iven omrlf&‘m Civank | Vo|tage 7a\‘n Con

“a val walent Civeil
b( CQ'(.UJ\QM as BJ Small S’,an‘ E.fp Q

From The Civeult

y—ﬁ- = T"- * (‘TF) RE
\/.‘r, —t

¥ "l"(l"f'll)ﬂg + Rp
Omd Ve = —'3 'Rc \
Va T (5 tm) Re

i i I
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Tn —+ (l"’F ) Re +Rg YTT <+ (l“l’F)pE this margin

I

P-Pc

Y+ (HF)RE +Rr

(‘1‘ Jon - ¥y = F,)

oy AV ~ — Re
Yy I+B A
ik 2 + Re_
P (T) "
FZ’N F>>l
AV = i PC
(\:7'—'"+Re+5§)
F
Re - ,A,]. [-._L + Rg + 28]
3"» ?
HWC FZ Joo , RG = |k ’ QE = lﬁSJL
? = I_C_ I 1n—m = .‘_. 'A/\I
Vi 45 wmv s

L. Re= 20 ] +las+ .“:;_2%]: 32 kA

Re = 32 kov |
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04.(b)

sol

(i) (a) A 0.18 — pm fabrication process is specified to have to, = 4nm ,u, = 450 cm*/V-s, and
Vi = 0.5V. Find the value of the process transconductance parameterK’. For a

MOSFET with minimum length fabricated in this process, find the required value of W
so that the device exhibits a channel resistance rps of 1 kQ at Vgs = 1V. (Provided that
£ =3.9) 5

(b) For a 0.8 — pm process technology for which t,x = 15nm and p, = 550 cm?/V-s,
find Cox , K! and the overdrive voltage V,, required to operate a transistor having

—‘EN =20 in saturation with Ip = 0.2mA. What is the minimum value of Vps needed?

5

a
)
Co-x = Eﬂ* = 345 PF/m — R.GQSFF/Q-M)“'

Lox u

Y rm

“r, = Y so Cm’l/,(ec

N
knl = r—ln- Com = (L,—SO le/J-Sec)(g-G“ e @m:)./

|
S. Kn o= 38% pA[vr

Vou = (\/6‘5 'Vt) < (\—0-5).: 0:s V

A\l

| ' w.Vv
< Kh‘-—- ¢ Tov
aDS 1K -

= W _ 6%
L
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04. (¢)

Sol

(i1) Draw Norton equivalent ata - a'

5 / Candidates
b) Cox = Eox 3.5 PF [m . 2.3 ff /H\")L m“_:t“m
{0* s o this margin
L
Ha = 550 O™ /4 cec
|
Kn = Pn: Cox = 137 lL‘“‘q/\ﬂ'
| o
)
ID = "&“ kn ( %). \/;).J .
- framikin)
= QO
\/OV - O, L}O V
\/Dslf‘rﬁn = O« LlD 'ﬂ"{ S‘al:m’qhor) .
For the circuit given
(i) Draw thevenin equivalent at a - a’
1248

In

Vi - TR =K v

Vollge  aemes V3

fov thevenin Vollage

Q,QOP T , Uf;na KviL

is

234
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VARV

L\ F‘Vo-rh

—

Ki R2

Subs b ':Ul'e

Vi + Rl(

Thevenin

Q= —kafn Ra

Equalioq @) n eq.Uah“Oq ()

Vi
K2 Ry Ki h

= k:g Ra W

Ki K2Ry - Ry

A CrocC a-ao

Fyom  the

Q;a
T
+
Kty _Yi v
d
i,
fam  the  CGranl V-V
Loop 1y . use KVL,
s ~Ki V2
KiVy =0 = L~= =

()
—Rylt —
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= V24 Kali — (W)
Ra

Subshule equabion (3) in equakion (4)

L =WVa +‘<a(‘*lf'_\'.")
R

R |
V- V iy Ry Ro
S = ;ZTH =

1 Ri =K ky Ry

Thevenin Eq,un‘mlen} Civcoib IS

.ZT}) c RI R1

Ry - KyKaR, Th

=
~—

Fov ]\lmhm ethiVQfenlt, $nd 1;( h-m:uak a-o
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05.(a)

Sol

()

Ri

—— M
v, Ctrj : Lo
b= W |
Ri
. T ISC - "'k; V'
Lsc = Ky iy = 3
Nodon Equivalent : P
RI Ry
kv %R o
Kav = I“\ Th Th R~ K\ K2 Ro
Ry v
Q'
SECTION —I1

In the following circuit, voltage drop across Rc an Rg are equal to 20Vt and 4V
respectively. What is the gain of the circuit. (Vy is thermal voltage, assume  is high) ?

BLJ Smatl gﬂna\ AMITES of the given Civenit
VUHCCUje Caain (ﬂv) 1s g‘wen Qs .
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05.(a)

Sol -

= — + Re Re- Te
pE *‘(YI REIC + Vr
Te

Re-Te tVr
= = &OVT - 20 :_q
UVt vy

(ii) A bipolar amplifier circuit shown below, exhibits the following characteristics.
VCC
1kQ ZRe
Vo
Qi

V,
[.=1.ex BE | V. =25mV.
c=1s p[ZV J T

T

If there is no early effect, then voltage gain of the amplifier for a bias current Ic = 1mA
is? 5

o= I exp [ 3]

_ dT. _ Ic
TYanstondudance am s v
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05.(b)

Lol

Ovt \wk jmpedenCe

= R ( Since qu;vg 1< No ecwhj
o ) effet )

Eqw valenk CFVCU"} 1<

Vif\ 1 .- A
M R
&
Yl —V'i - Vq(
—

—

\/Ollaﬁe ac\in s

Te.Re (1eon) (2 x2)

VU \ =3 camf k( C M
I Vin ava &(o.ol‘l V)
Vo l _

K0
/

A series circuit consisting of two pure elements has the following current and voltage
v =100 sin(2000t + 50°)V
i =20 cos(2000t + 20°)A

Find the elements and their values in the circuit? 12

f/\!e Can Wrile 1= 20 Sin ( Qut +20+95 )
(o sin@+95) = Gt8)

2% j= K0 f\'n(&oool- -[—Ihg) A
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Cuyyent Qequ '\/blhxae blj 16 - So = és

And Hhe Corent  Must Gonsist of "R and C

'{CmB £ ._|._

= R langs = |92 ®

Wc
Ve T
— B
i - R iy (—\L—Q )
i
RN 14013y = 100
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05.(c)

Sol:

For the diode - resistance circuit in the figure, the diode cut-in voltage is 0.6 and

voltage drop across a conducting diode is 0.7 V.
Calculate V, and indicate the state of each diode for
A Vi=10V,V,=0V

(i) Vi=10V, V=5V

(iii) Vi = Vo = 5V

R N VA
Vo
V, o ——
D, | 218k
Ig 1
‘l) Vl = oV VQ-—"—OV
Dy wold Condutt
To = 19-07F 0. yes mA
(a+18) k=
Vo - ©0-yes xig = 331V

Se , p 1S ON
Py s OFF

i) Vi <lov  Va:= SV

Avume  thal Di Or\"‘a conducke  then

rm} (a)
b= 833V

ndql::

4+4+4

Qs FU(
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Vg Vo = §_§37 = "3-3HV
So' Dy does not Conduct ag assumed

VO = 8»2? V

So b 1s ON

Dy 1S OFF
“i) V| = V3 = 8y

C'Onsfclem'na Hhet Dy, Dy bolh Gadutt and

OO[PUE \/bl*l'aﬁe (s Ne , then Tp, +3p, = 1o

_ 5-07-Vo _ 2oV
]_—D| = _*__1__0‘ = ( Y3 o) sen T
QK 2 v,

\IJ\,._M»-»—[)F—.

~0sF =V, -
Tpy = 5-97-% _ h3-% wap, 0,

Dy

-—

kA Q

- IDi = ID2 ’ Io.: IDD+IDQ =L|-3°VO

g\)t’ -IO = _\_/_I'.l__ 3 VO - uio-;}a'\’/
TR

v P 0.6V
Vl - VO = \IQ.-VQ = S’_ q.g = 0926

ovt d‘SSUmPh'on' ‘H«o& bott; CI('oJeg conduch 18 Govvect

Hente Vo = Y043V

So, boty, D and Dy Qve oN
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05.(d)

Sol

aka L0 D
W oD
Vo
Io
vy &__M,__,-’D}-——J 18 ka

"W

Find Y and Z parameters for the following circuit.

I 2Q 1,
i +
| s, |
Vi \i'z

12

For  fuwo LooPs wrile KvL

’\/|.-5I;1=0
\/a— 2l =0
V‘:(O)Il‘f'sc[l

V& :(O)I| —+ I

On COMPcm"nj wilh v vy

=43 ::
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VI = Zn I| + 2]2 IQ

Vg = %o 4 -+ Taa Iz

7 [° %]
'}/, Fonrqmelmg [Y’] = ['T('H]'

(V1 =[S ‘;‘;]

Y = Panamd-m: ave Un::lef-'nc:cl

51
T, : -

. F?—@‘—M ¥
vy Vg

ol . | -
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05.(e)

Sol|

Consider the common-source amplifier shown below. The transistor parameter are
Vin =15V, k,=0.5 mA/V? and 1. =0.01 V"' The resistance of source is Rs = 4 kQ.

10V

(i) The small-signal voltage gain (%J ?

S
(i) Amplifier output resistance (R,)?

(iii) Amplifier input resistance (R;)? 10+1+1

) Dc Amﬁ? SIS

<

Ra

GsG ) ¥ 10
Ry +Ra

\/Gge] - ( 29+ <10
To+9 + 29-I

Vé,sq o 9.9 V

The = Kn * CVGSQ—' VTN)L

- (osm)(29-1s)”

Lmwa

iy

45 ::
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gl‘ﬂfe \/DSQ > VGS\Q *VTN

The  Frangic by ¢ biased in the Salwakion ¥egion

(am = R Ky (Vasq & me)

= Q(o&) (Q'él “Lk) = by mn/.v

o] -1
Yoo (1) < [feroi) (1m0 ]
Yo = [oo ko
The Small - Signql &Jv.ﬁvq‘enl,— Cyvenl i thown below
B ‘ p e
I ' I~ Vo
Vg n./ ve o 3R
/E'L 3’5 A M'Vq's
Vs = B l/h . Vg Q|”g1 = (509 t)ﬁ(&e-ikﬂ)
('p, f #2)+ s = Q0.6 ka
( Rs = yka , Vgs=08Vs
= ~ Jm. V‘ TO L=
Vo In. V9 /Iﬂo) - (1 m) (o534 vs) (,ooklfsk)
i) \i’_ = AV = —5'6\!/\/[
Vg

i) ‘E - Roffve = W6 :ﬂ i) |Ri=Biffen = 20:¢ k“_[

46




06.(a)

Sol:

Explain clearly the construction of a p-n junction diode and its use to convert sunlight
directly into electricity. What distinguishes a solar cell from a conventional p-n
junction diode? 20

Con S'l'yuc l—ioq of P-ﬂ 'JUDCkI\Uﬂ : A P‘n junc HO')

Diode 1¢ drimed bj dopinj one Gde of o Pece

of Gilicon  with p—ﬁ're Aopant (BD‘Yoq) and  the

Othen Side with a w- lype dopant ( Photphomug 3o Ge
@t Can be Uted (nStead of g'"l'lc"")- the P-»
this IS the

Junction s a fwo {exrminal denice .

' g A b
batic  Conthruction of the P-n Junchion diode. !
1€ one 0f the Simpleck Cemi conductor devicey at

ac it albwe  cwrent  to vfi(ow 1N Oﬂtj ont 4‘““‘“"1

7}‘6 P" n jun(ébﬂ T.C an ,.()tex _Face be'—weeh a
1 ! to

P’ l"dPE Otnc" N~ l’ype 'chwr, anc’ 1Y USed
the

ko Conchruct diodes and Nancistorg - At
Jun ckon Maj'ovil»j Caxvievs diffuge acfss  the
JU“HU‘\ ' and ‘Hu‘S Cr{eqlq a A—Lp'eh'or) Qm.au

and a baryi ey Fokm"lkck( (quniw ) atwy
Hu jUn(,Hor) .
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The Vollfa?e Vbam" Cavtel Qan Opposing  Cuwent Frowd

and  the two  Flows frvm an Equ”.‘ bei'um .

Dcp,e":‘cq ﬂa.ge/( : o
-
Anode o F[H , [ Cabiode DC
T Ps
o S DP

AFPIiCﬂH"” of Ppn Junction diode ¢

— P.n junch‘oq diode in  Yevence biased Cﬂﬂhj‘““"""" is
Sentihve +o hght ’P’nm Q 'angg bebween Yo nm — 1000 nm
which Jncludes Visible .0,(351—. ‘H\mefme b can be Used &
a  phote diode .

— b Can ale be Ued a1 a .§0|m 'Celi '

> P jundion fvesard  bias Condibion is vied n all LED
ujhh‘ncj AppliCation s.
Conversion "0f Sun light ok erﬁd‘ﬂ'dl‘f I
PSS ANANS NAUAALA AN~

The Ryl phote voltaic  device way built Using’

a S p-n J‘Uﬂd’fon bj Ructtel] oht in 1939. A

ilicon  golaw phokovolkaiz  (es Coaver|  Light

(:’ne/fgy in bo EM—n'(ql Enefrgj . He phohn; ~+rom

GIedmn- ho'e Conten ‘faﬁo -

Candidates
must not
write on
this margin

-

e ‘ixpuftd L}g"* promoted 2le oy —’f?t»winf

148




Fomm  n-junchion te P-jun(hbr\ e elethc Coment fous

e s
fow of € —> Cwrent U
fctons —\-ui

E[Qi'n'c I.MU‘GH‘( ) P-si ade n-Si Sde
Siliton wa fer

WovKing principle
NN NAT  ANSIAINS

=-> The Fene{-rqh‘oq JCPCnc‘S on +the wowe L’“ﬂ‘f’

= D b bilk In  polenka and elewic Feld , eledvons
MoveS fo the hoveqion,  holec b dhe  Pp- Vegion,

= bu b Exkernal load Eledont  Ye combine Witk

€xtess hole
—  The chovlwr wmﬂenﬂfk; ( l-u‘alw( absosblion Co--f'“l(im})

Qiye QbSt)‘{lowecl l'n -H\e n- 'Tejfor) qml -qu 10”327 kalmaﬁ(

1o the P- ¥egion .
Diffven te - belween pP-n jU”CHOn Diode & Solar Celi

P o NN~
VAN AN AN AN NN
— The Solax cell {s a p-n JUnthon diode oph mired to

Converl-  Hhe incident Solay vadiakon b duﬁw’ca'ineﬂgy.
—  The Ma:,ov th"Menence is the Melalizakon of the

two cleckodes  the  back side of the Solow cell 15

Com pletely melalized while the ot side i porbaly
metalized. , but novimal diode s Fvll_me’qll'zed .
7 Solaw cell allows Qight bk pay bot  novmal diode
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06.(b)

Sol;

(i)  Consider the circuit shown in figure below, given that I =21 = 4x10°A, B =P =
100, and I; = ImA. What is the value of Vg voltage? 12
5KQ h "
T T,
Ve
I, . I Vee,
5 €
Veg
b b3 |
. I, e Y
VRe, A
t /N
T = I§| . P aLl
I3 Tsq evﬂfi /v !

D lalla (0 Tyein)

IQ I-Si

I/J(? l(novo 'Hmf fjc - F Ta

SO L = F' ‘Igl
Tq

1

FQ I@Q

Ag P[:Fa@ _:E_',.:..:[B_’::Q

=50::
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06.(b)

(i)

APP‘H‘mg KVL in  Bage- émiltey !Znop, Ide get

Y% - (Igl“"TBz)’?G -~ Vg =0

Vae = Veg, = Vp L-;(L)

T,

|

-3
% x12} ln (_'mﬂé )

4 xio
= 143.5¢ xio® v
— -8
IB] = Il_ — leog - 1o X lo A
R 60
IBI - 02 _=> IB] = QKFIBL
Ig,

Tpy = 5x1p° A
Ve - (Ien + Tg, YRe + Vae

- -6 3
Vg = (lo ch. + 55X )xsxto 4043 v = O 21855 _!_

All transistors in the ‘N’ output mirror shown below are matched with a finite gain p
and early voltage V4 = . The expression for each load current is?

-
‘
K
-—

|(]N
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Iw = Tee + Tgs = Jce + gf-:d]?) :‘:‘:'i:%;r‘;n
Tee = Toe + Toy+Ten t - F Tan
Tee = Ty - I = Lo = L
T = (+n) I~ (140) Ta
R

Thts . Bep-=, T o Z&S_
R)

Tep + (1+N )-Ic-z

R(itp)

i

= Te; ’:l+ <I+N) ]
PfH—F)

Io; - ' IYef
[I+ (++n) ]
FlLitp)

NLW‘(E ([ = 1. 2,
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06.(c)

Reduced incidence matrix of an oriental graph is given as

(a) Draw its graph
(b) How many trees are possible for this graph?

(c) Write the tie-set Matrix? 15

a) Reduced dnidence  Makax

| o - | o ©
[A] - o o -~ - I
- O © (@) |

; ' ci denc
A alaeb'n‘( Sum 0£ Co'umn entries of— qQn lntdcnce

ma’n'i is zw. So inctdenc I‘/IQHI

o T ‘
S
BYan(hC%ﬂ des \ A 2 L \ .
(L‘) o - | \ o 9
(2) o 0 o I o &
(3) __., 0 o) o ||
() \ | | ol 1| o
Qi =1t it bvancl, J s oOvienkd afwwj from
. h,ode ¢ i, QEJ': -] bi’cmchj s On‘enkd 'EUWCW(.L( L

e
P, ¥ : . o e node L
aly = o] lt bY‘anCh I i nok maJernf 09
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" 0 -1l 0 0 0 o-| -1 0
[Aj [A7 = [0.0 _,——,_,] -1 00 a

5% § 6 | {~10 -] 3 -1
O =l o 0 -1 a
[ I |

Det MI[A] - & ¢4-1) 4 1(-2)40= %
No.of powsible dree =8

¢) Considex a ‘teeenidom the ﬁaph
Y o ' ' ® 2 ® s @
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07. (a)

Sol -

(i) Three identical impedances of 10 £30° Q each are connected star and another set of
three identical impedances of 18260°Q are connected in delta. If both the sets of
impedances are connected across a balanced, three-phase 400 V supply,

Find

(a) Line current

(b) Total volt-amperes
(c) Active power

(d) Reactive power. 15

wan data
Xy = lof3 =
Zs = 1268
VL = YooV

Three idenkical  delta Impedencey (an be

Convex led into tftu?vc;(enf S by ﬂmreJehCC.

Z)( = Zﬁ, = IQLGS :QLG,B_IL
3 e

Now '{wo. SParrv Cnvmecf—cd j‘mpen’en fe(

10[_38-(1. ) Q"Jdi 6[_6:5-0, ave 1n  Pavaller
atwy o  thee — phase g”PPﬂ'jy.
— (1o |20 )(f (€ ) 553 fugbia

Zeq, =
lo (36" 4 €]é0
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"% Vph =M . u€o _ 93094V
V3 2
a 30+9 ‘
) IP\" = Y_r)_l? a YLL‘_ = __.3 :1 = Sa‘e_{‘ A
?ph Leg, a
Léne cuowent ps Tv = Tph = $9.67 Amp
b) (E)t'c(’ Vo‘ml amFeTe~
8= \3 v T, = V3 x uoo x S9- 64
= Y3y kva:
¢)  Adhve Power r(P)
NN ~—

P = ﬁ VLIL CO(?

= VR x U0 X 69.67 X (ot (uB.83)

.

= A7 2 lcw

d) QQQCHVC Poq)e;r () :
TANAAA AANAANAN

8 = \fg Vi I an;ﬁ
g = V3 x oo xS3-6%F Ui (ug.e3)
= 3le)a kvar ,
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07.(a)

Col:

(ii)

In the circuit shown below, the switch S is in position ‘1* long enough to establish
steady-state conditions and at t = 0 is switched to position ‘2’. Draw ‘s - domain’

network :

S0V /=— T | 5

NLen .§wil(h 1< In PosiHOr) @ fov Qcmj kime

It wil g b _gkaiy Shale  Condibion Fnducky will

acts ay a Short Uy Cuit -

Sov

Curvent ”llmequ Indochy T, - ¥ =S -2 A

fu(o’) = lDL(o*),: 2A

’fOlfle'n Cwikel, mMoved o Posih‘m @
e N N N NP SN . W

daduthey  Acke ac a cwyren)  Sousce of 2n

IOD/: . 34

fu(&] 26
By Cenvwln‘n?/ Iodvdor  Gonent and  dnducky  panallet
W owill Lok Wre

nc}wo rk l‘ﬂiv Lemes -
Asn

a5
258
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07.(b)[(i)  Explain varactor diode. Give its equivalent circuit and mention its applications. 10 | candidates
must not

write on

SO‘ DiOdef MQJG ef”fﬂﬂ""’ LGJCJ on HK Wll-nﬂc*uaquue this margin
Capacileys ave called Vavackvs , Vayi caps €1) \lkacaps.

b is o fype of divde detigned b exploil the

: ~
V"“”af]é -c:'CFChJcnt GQpacitante of a Teverte

iy the Vavathv diod e
’fc\cr\ cl—ﬁ?‘fh'of\

biaced P-n Junchon .

Tevey ce Volkage is o Oveate(

Yegion Sine  V0OveateS ° Hence ‘Dj Varyiag Hhe

biac of the Vavaclor A.t'ocle; the quadl'nn(c-

Tevevie
Ry
Can be qu{fed‘ ':"—WL'—T Re
. ‘ > 1
Cr

Civeiit modet

= The Resictance 'Rg', Rerments the 5047 (ohmic )
Seviey Yelictante of the diode . Typical valves of
CT Ohc' R_g Qure @PF an’ §o5-0L Ydrc‘h‘vwfﬁ

@ Yewerte biac woltege of uv. The Reverce diode

Besitkance Ry “'luanj Cy i Qanrge C)IMJL). and

hence s USually negleded

gplications.
1) W‘hjc {’uninj of the Lc YeGnant civwil in Yadaxs,

televisons etc-

V) They owre Commuondy vsed 1n Volkage tonholled otcilakorg

Pazrameln'c MPL'A"QI{S~1 #re,qucn(j nw'ﬁ’;{r'crrs A
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07.(b)

Sl

V
(i)  Calculate the voltage gain [7"} of the circuit shown in the below figure.

Ac

S

£,=4000pn O

+20V
12kQ
Vo
48k

400Q
IvVen 3'“ = Qoo pur
Equivalent  Civ wil .
1 M . D
V¢ o——WM—, .

‘% 1
log M- Vag
4

—
-

e

VO -
- ?m VG.S (RD /PL)
= —-@KI/HSKJ(HMH) Vee
= 384 Vg
Vin = Vs =+ g Vas x (o)

= Vi [ | + (‘-(DOO}J. ) x(uoo)j

26 Vg

h

1260 :

10
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07. (¢)

@

Yo _ -3y
Vin 2-6
= —1Y-~7Té69

| m+ looM
)
Coo Ay = Mo = —14-T63 \ 75
V.4
— - U6

The z-parameters of a two-port network ‘N’ are given by,

Z =|:2s Jrl],zkz =Z, =2s,Z,, =(2s+4)
S

Find the T-equivalent of Network N, If network N is connected to a source and aload

as shown in figure by its T-equivalent, then find I,,1,,V; & V,. 10
30 1, L1Q
¥ +
12 cost Vi N Va2 1H
T - Network
Zn Za
e
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By

= Zl - 7 = .‘_
| 12 3
Zg = Zan-7y = W
Ze = Zyn =7Zun =S
S = Jw :jl—‘\w
w =1 - ‘#rom Souxce
7g = q-ﬂ,
Zc = tJR
Tokal  Nebwoyk - lome
+ I| T’l
-
Vi JQ.&
Jia-

Appﬂy,‘nj mesh ﬂnaijsr: in the above

Corcuil
Vi = R.88 @v-so
Vi = 1.6 [ 93.5°
G T, - 3.99 [-w.g

Ia= 1413 (<129
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07.(¢c)

Sol

(ii)

Two loads connected in parallel are respectively 2kW at a power factor of (.75 leading
and 4 kW at power factor of 0.95 lagging. Calculate the combined power factor of the

two loads. Find the complex power supplied by the source.

I¢ —
VS e wEw
0. TS {ead 0:9¢ [aﬂ
P aee | Reuks, Fre Gk
P ] 000
P= Swi¢g = SH=1 -
C03¢' ©.78
= 2A666.-67 VA

SQ = _P_L Usoo

Cos,ﬁl B 6.9$

U3lo- <2 Va.

]

| S1 - \[—P:I;
5" = &IL’PIP

&1 = \)—(M“ '67)1 - (2000)7'

[‘9” = 1763 lead
]

w63
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08.(a)

Sol

Qazm

G2 = J @2;0.52)L— (uooo)L

lQlﬁ § 1319.7 ﬂw{]

St = 200 _jl763

Sy = Uooe o 13147

&1 = Covo - [uus:3

Goo0
Cos = & _ - = 0.9973 lead.

St \1L6c>o<a)"'.Jr (Qug.2)" o

(i) Consider a series-parallel circuit as shown calculate current through each resistor, the
voltage across each resistor and voltage at each node of circuit. 8
Rij v R o R
. 25kQ 10kQ 15kQ2
< a ds
Ry
A i
@v=toov " A
- YL 25k02
~100kQ i Rs
. b Rz
i ~ S00kQ ¢
15 g
125kQ

Figure: - Series parallel circuit

The EqUi\)c\ len} ‘Yc’f(ﬂan(e O]E

RiRa, k1 15 ((asthtis)= soka

Ry, Ra. B3, Ry 1S (50/]50) - s len

Re, Ry, Rs is (\oo[[ soo |/ hs): Sokn

T
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e =
Since Ri +R2 4R3 = Ry We hawe (1= 12

Reqﬁ (:?s+ 25 +50) ko = loo k2

'. —_ l/-—— = iMA
re&t

Hfhfe l: = 05 mpy = L‘\—
To Cvm’)ule \/qb,“ Oﬁ VO"’O-jeS ol R4 Yyesiskances

R, R, PR3, By ,Rs and Re.

\/2; - Byxlh= RSV

VR, = TSV
Ney = 3BV
VQS- = ngla:: S‘SV

~ (100 —25-35)V

loo K5

= 0«5 MA

ll.' - SOV _- Or' mA
500 K

(5 = _Sv_
|as ko

04 mA

-|2.5 = 75V
Now \/, - Va- Vg, = too —l2s = &7

' - Ve = 50V,
S\fnllmlj \/( = 825 v Vd_-fSV/ €

nohs
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08.(a)

Sol

(i1) Derive the transfer function H(s) =

Ve(s)

of series RLC circuit find the quality factor

when the transfer function is H(s)=2—1—06——? ? 8
s +20s+10
éiwn Sﬁrfie,s RLC Civaunlt
R
+—\l\/*——4’W\__‘[ s
Vis) 2 J Va(s)
Vo (s) - "c'? £ |
Vi(9) R+1S+ 4 Les™ 4+ Res
Vo(¥) _ /e
V() o
: R )
S + _CS f—‘[,_(,
Co lo®
mpare HEG) = Loith  above €quakion .
SL+ :zos+lo‘
1 = 106
Lc
(/L)o = '—l— = log YGJ /S(C
Al Le
R/ = R0
<
g L . s
R «0

=
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08.(a) | (iii) Using star-delta transformation, determine resistance between a and d in given figure. | candidates
must not

write on
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this margin
30 \

6Q

5 8Q 4
Sal .od
Convey} A kb Y
A= 6 X6 _ \2 a
5 5
Yy . 6x3 = 18 - 6 o
= 5
6+6+2 o
2 = ___c; L
5
a
Vi N > q
K \2 o~ s ¢°
S
6 v
c 2 e
b A d
Dr?y A

d

08.(b) [(i) The common-base amplifier is drawn as a two-port in figure Shown below. The
parameters are 3 = 100, g, = 3mS, and r, = 800 kQ.

S T e—
+ : a L_A i E ¥
Vi1 239%Q 18kQ = ! Vv,
_ : : N

o— :

B e e B e 2 ] '

Two-port
The h - parameter hy; and h,5 is 9

=87 i



Sol

The Eq{uimlent Small - S(gnql Civ anit 18 Shown

below
lVaro
Yoo Pl a3 k.
3.“ 3 ms
hay - ¢ .
SO — JUPIE L R A
Li Vy=0 ¥
\V4
‘T Can be nejfcdul
Yo
h:u = }i
L
L\a[ - —_— Srn
L+ 1L +4.
39K YT

1168
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ha = — dmvy (39Kn)

i + 39k 49, vy (39k)

Em hu = 0.9

Vi Yo
vy -
39k 233k Gook
[— gngxlgk‘

=69
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08.(b)

Sol

(i1) Consider an amplifier circuit shown in figure below. If the transistors Q; and Q; has
parameters g, Ix; and gno, Iy respectively, then voltage gain |A,] is ? 6
Vee
Q,
Vo
Vi Q

90 the Cvait i

Y1,
ca’“l Vin = *Em; -Jf__L Vo
Y"h,
Vou'n.g( ﬂalm
‘\Av\:yi 3 T - Yo
fo) ("'— 3'“1,
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08.(b) | (iii) The phase-shift oscillator shown below operate at f = 80 kHz the value of resistance Ry | candidates

must not
Re
100pF  100pF 100pF
R —oV,
R R -

The OSdllation 'fwc?pencj 1S

s ?

this margin

!
M6 Re

¥o kHz =
MY 6- R(IuoxlB‘Z)
R . |
(g0 x10*) (A (@ xio°)
Ro= _10f = Q. ko
€ ¥ anxJc
R

n

= .
LRP 236 kn

i) Select the value of K so that each of the following pairs of fields satisfies Maxwell's
equations in a region where ¢ = 0 and p, =0:

P

08.(c)

(a) D=5x4, — 2ya, +Kza,pnC/m?, B= 2a,mT, u=p,, e=¢,

(b) E=60sin10°tsin 0.01zd, V/m, H=0.6cos10°tcos0.01zd, A/m,p=K,e =C,
Lo O\) V., D = ev =0

=> d Dx —{-‘)_Dé " dD= -0.

—-—

Jdx dy dt

il
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. A . . A
£ (60 Sino'} Sinp.0IZ ) @
& (6o sin 1 ) ay

Y YE =]
> 6y G gl )
p——. (go Galo} Sin o.ol?)ﬂz
2y
= I , C A
VXE = 6.6 Sinlo Hns.o-olzc23

bé‘f _ Hf;it_ - K %o (—10") Sin o b cos@.o@g

A
—K x X0 Sin \061: Coi(o'o‘})mj

Ug,‘nj He EanHon

2725



08.(c)

Sol

(ii) The core of toro, then find the number of turn required to obtain an inductance of 2.5H.
id is 12cm” and is made up of material with p= 200. If the mean radius of a toroid is

50cm 6

In dvctance L= a5 H

Hy = 200

Meqn Radivs H
Mfan Lenj#) d=2MR

A

o (m

Iductane of towdd o given o

TN AN
A

L. Mo My NTA

MK
N“ = &Tx soxin?x 45
YTt xio? % 200 % 12 x10 "
e g
N o= 0.2¢0u(46 Xlo

Ft = o $end

w3
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08.(c)

Sl

(iii) A current sheet with KzSﬁymA/nl lies on the interface between two media, with
=1 for region-I (x<0) and p, = 2 for region-II (x>0). If the magnetic field intensity in
region-I is H, =64, +30d4,mA/m, then what is the magnitude of magnetic field

intensity at x > 0. 8

Gliven K - 50&3 w A [

R = 6 an -+ 30 Q'::l LY
1., = 6 ax
Ft-h = 20 0‘3
Bay = Bay
M Hn = HaHg,,

H:m, ¥ (’l{) (602)

Hﬂz & C.}Ql}n) mA[,

e = Vaib Vedey novoal 4o e inkevace
:fwm Y(.j;b T to Yej"")- I

A
Aniyx = Ay

A - A
30 03 - Hl’-\ = Qy \((SO\I‘\H)

A
Hi, = 30ay =543 mA [m

H s (q% X>0) = <340 - ?05‘3-—‘5& "’A/m

W\agn[l'ud!e od  He o JoFtGor_tor = 2056 mAlm
74
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