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B. Sc,/4th Sem (H/?HyS/24(CB CS)

2024

4th Semester Examination

PHYSICS (Honours)

Paper : GE 4-T

lcBCsI

Full Marks:40 Tirne : Two Hours

The.fiS4ures in the margin indicate .fuil marks.
Candidates are required to give lheir answers

in their own words as Jizr as practicable.

. Illustrate the answers wherever necessary.

[Electricity and MagnetismJ

Group - A

Answer any live questions. 2x5:10

l. Prove electrostatic field is a conservative field.

2. In ceftain region of space the electric field is given by

E = iflacos(wl - b). Find the conesponding magnetic

fretd E

3. A thin metal sphere of radius 6 has a charge e. What
is its capacitance?

P.T:O.
v-4/67 - 1200



( 2)
4. What is Displacement current?

5. An electric dipole formed by two equal and opposite

charges each of magnitude lpC separated by a distance

of lm is placed in a uniform electric field of stength 105

V/m such that the axis of the dipole is parallel to the

field. Calculate the amount of work to be done to rotate

the dipole end to end i.e. by an'angle 180'.

6. A charge of Q sites at the centre of a cube. What is

flux of .d passes through each face of ;ube?

7. The magnetic flux linked with a coil changes from

12x10r3 Wb to 6x10-3 Wb in 0.01 second, Calculate

induced emf.

8. Starting from Biot-Savart's law, prove that E is

solenoidal vector.

Group - B

Answer any Jive questions. 5x4:20

9. What is electric dipole? Calculate electric field I' due

to a dipole at a distance r with an inclined zurgle 0.

l+4

10. tf E is unifo.m show that tr=l
2

(o. r) . Where / is

the position vector of the point. Find out

i.) and i "7.

v-4167 - l20tl
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(3 )

11. 0 Find out the expression of gradient of I where

r=xi+yj+zk.

(i) Prove that curl of the intensity of,an electrostatic
field is zero.

Cu) Write down the significance of the equation,

Y.B=O where E : Magnetic Induetion Vector.

2+2+l

12. The electric field at a distance r from a wire of radius
'a' is given by

E (r, t )= -t1' r;r, 
1 
* tW( 

rl) 
z

(a) Find the displacement current density,lr.

(b) Find the total displacement current lo. 2+3

13. A long solenoid of length L, cross section A, having il,
tums has another short coil of N, tums wound around
its centre. Find the expression for the mutuar inductance
of the system.

14. In a parallel plate air capacitor having plate separator
0-04 mm an electric fierd of 4xlaa v/m is established
between the plates. The battery is then removed and a
metal plare of thrckness 0.03 mm is inserted between the

v-4/67 - 1200
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(4)

plates of the capacitor. Determine the potential difference

across the capacitor,

() Before the introduction of metal plates'

(i) After the introduction of metal plates'

(o) If the dielectric slab with dielectric constant 2'5

and same thickness inserted instead of metal plates'

l+2+2

GrouP - C

Answer afiY one question' 10x l:10

15. (a) State Pointing theorem' Write down the Maxwell's

equations for electromagnetics'

(b) Show that the field comPonents

E(v,,)=cos(l-r)r and E(v't) = cot(v-r)?

rePresents one EM field'

(c) Calculate the average value of Pointing vector firr

a plane wave travelting in vacuum having electric

freld amplitude Eu = 50 micro vq-dtlm' (2+2)+3+3

16. (i) State and prove Gauss's flux theorsm in

electrostatics. Show that, V'E = *'

f,i) Using Maxvrell's equations derive the wave

equanon in an isotnopic elielectric mediurn' 5+5
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<{r{-{rq

frstat - r
CT-Csl-6{t "ftufi 

q6;m Us-{ qt\e t qxc:)o

1. ant6f qc<t s&qrw-q dt{qi qi<fi erfBr I

z. esfr mq-t{ fua erqrRs s&qU'q6[T s<rftr :rc{i

v$qrq-q FB< E = jEocos(wr-t ) r sr< ffiTrcso

csEr frfr or*tr

3. 6 <,pit6ii< eSfi "nEEf <tE?t CrflEIfiFT g qt{fd TCTfCql

qr {Tsq rs?

4. Displacement current fr <IFSI s[il t

s. 5F qrn q<( RqAr= urs{ aro etfts erF s&q ftc{-r
14ffi \fi${' I pc (<( vt{rl qtr< vc<i f<y lm)
105 v/m xtfuT qsB 1nT vSs cwro Et"t{ ffil q{ {oe
sB.q ftGq-s$ \xsB csrcrn q:rr$ilE E{tffi-+ arc
cel[T arg qqfiq t80' 6s'lcot cqRIlIp Es q{6-g6s q5a2

6. A rR frFfE r;rror crrq g qfut.t Et{t{ qtcqr sn<s<

EB.o-E fr6{ q&@'|.g flux +g?

z. esB coil-q< ffi{ pls[ l2xl0-3 wb cel6s 6xl0-3

Wb {fr 0.01 second *9 q-{,$lqc4 induced emf $st

8. <ffi-qffi< {-q cafs sF sf,-<, eEt"t+rst m, ,D esB
c{ffiq cs*-<r 

P.T.o.
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(6)
frq{-q

c{-rsr6qt ur+E arm E-g.< qllg I cx8:qo

q. s&e. frc{s ftr o&q frffis< qri P(r,0) fra-rc

s&qeff{Ei fr'fr T[<I I 1+4

ro. <fr , qG{ uniform e<( ,l =i|rr) w< V, q<(

V *A K{ oGII ffi{l[-q r @ s<qT r.vEKr

Z%+2%

G) ) -,e< cet&rqr't< <tft c<< or<I, c{cltm11.

V =xi+!i+zk I

G) emt t fi-<l c{ esB @q cscElst q-{sm Tr{

wr
(x) q"'ftffi5"f{ o'tq"f{ 6orelt, V.E = 0, c{?ttm

; : ffiq$ qt6.t reB-< r 2+2+l

12.'a'{fmf[{< coil {c]5 r $cg ufr<r+a ?$f{Ei

E(r,t)= f si"(wr)ln (;)'

(a) Displacement current !;lq 6fi $fil Jd.

(b) c{F displacement current /r.

v4167 - 1200
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(7)
13. ?q{' L, er@q A, Nr "|r$RfiE .{sE ft{qGncnrs.<

coru lr, Fs RftE qsB 6e|U Tsfr qgtrl etrsc"i

'lls*{Rs qET6,Rr rtFffi ffir scrt t

t+. ,q$F q{fsRq ,fls <q {Rr$-{ "ils fuqs 0.04 mm I

cgct-< {G{r 4x104 v/m qsB s&'q 6s-q EGfts e3r
ERr"t{ ilErRE q3rI[Tt q-{ q<( {l3l-[-srtl[qr nr{i
0.03 mm epcx< ,4$E <rc< caD cD'rsrfl Es I <l:rs
<tFlr ro&q, frs< fr.fu scrt I

(ii) {lv<r caF er+6rc< +< r

GD {fr qfro< c$ct-{ qfu q-siFo srFF 2.5 e<( q$?

'tsN< qg:Fo HiFt CDlsI[-{I aI l l+2+2

futot _ ot

cT-c$r{t ,aFF S6S{ Bs< qts 
r >ox):)o

15. (a) qrxftr cs?s frr o&qp-t-fir s6q{ rrt${\er{6r

W'efr fr.p +ml

(b) cr<ll\o a E(y,t)=cos(/-r)[ e

E(s,,t)= cos(/ - r)? e+F o&q UqAr 6*rs
EFFTSI s,GT I

Y4167 - 120t)
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(8)
(c) 13i rt{nn 'l(r&. NEr-<-{ dv rr{ <tfu 3m '4ffi

q{wT s&quqfix \tflq-< q-{I 6{?lt6{ Eo: 50

micro volt/m. Q+2)+3+3

(D R{ s&q-q rfiErq< prs Bq"flwB <'f+t +c-<t'q<(

eFlt"t Tt-<t 1 6q'<fl\e C{, V.f'= fr t

(iD ry1rq*mcq< ri'fr-s<qefr <lrqr{ sm .4Tfr

qffif;ro qs-sF Tt<ic{{ rs-<q q'frs-{"r dBSt

s'[3t I 5+5

v-4167 - 1200
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OR

[Digital, Analog Circuits and Instrumentation]

Group - A

Answer any five questions. 2x5:10

1. Veri$ the following Boolean identity :

AB+AC+Be=AC+Be

2. Suppose, an unknown sinusoiilal voltage is displayed on

the CRO screen. If the peak-to-peak distance of the

displayed waveform is 8 divisions of the vertical scale

and the volt/div control is set at 5V/div, find the

maximum amplitude of the sinusoidal wave.

3. What is DC load line?

4. In a non-inverting amplifier circuit with R/ :7K{l and

RI=2KCI, what is the voltage gain and output voltage

if the input voltage is lV?

5. Convert the binary number l0ll01 into irc decimal form.

6. Calculate the frequency of an astable multivibrator using

IC 555 timer with resistance values of

Ro = Rb = 33 Kf) and capacitor C = 0.001 p,F' .

7. What are the ideal OPAMP characteristics?

v-4167 - 1200
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(10)
8. A transistor has cr = 0.99. If it is connected in CE

mode, what would be the collector current for a base

current of l0p,a?

' GrouP - B

Answer anY four questions. 5x4:20

g. G) WhV NAND and NOR are called universal gates?

(i) Simpli& the Boolean firnction

r (,e,n,c) =lm(t,2,5,6) by using Karnaugh

m4p. 2+3

10. Write the ideal current voltage equation of a p-n diode-

Draw the current-voltage curve of a p-n diode with

ditrerent load resistance. The intrinsic carrier concentration

of a semicortductor is 5xl0l9 m-3. When the acceptor

atoms are introduced, the majority carrier concentration

becomes 1.5*1021 m-3. Calculate the minority carrier

concentration l+2+2

11. Find the relation between open loop gain and closed

loop gain of a positive feedback amplifier. Hence

describe the Barkhausen's Criterion for Oscillation 3+2

12. What are h parameters? Draw the equivalent circuit of
a basic linear circui 2+3

13. Describe how a Z.ener diode acts as a voltage regulator

and find the expressions of the h parameters. The

reverse saturation current at 300 K of a p-n junction Ge

diode is 5 FA. Find the voltage to be applied across

the junction to obtain a forward current of 50 mA.
3+2

Y4t67 - 1200
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14. Following is the voltage divider bias circuit. Assuming

9=260,, Vrr: l2V, Ra: 560C), Rr: 680 f) ,

Rr:22k{) and R2=l2k{2,find the Q-point and the

stability factor S. 5

R,

R.

Group - C

Ansrver any one question. l0x1:10

15. @ Subtract l0ll from 11001 and convert the result

into the corresponding decimal numtrer.

(i) Using only NAND gates generate the function :

AB+ AB .

tvo

8r

v4t67 - 1200

8c

Gi) What are half subtractor and full subtractor? How
can the. y be implemented by loglc gates?

2+2+2+4

16. $ Describe the working principle of LED. The band
gap of a specimen of GaAsP is 1.98eV. Determine
the wave length of the elecfiomagnetic radiation that

P.T.O.



(12)
is emitted upon direct recombination of electrons

;ilil holes in this sample' What.is the colour

of the emitted radiation?

(ii) Find the output voltage at A for the following- 2+3+5
clrcult.

20C)

15f)

A

IDEAL

'*I2sv

<{lT(th

Fretit - s

F-54p54t ,ftnfr aem Bs Aq I

r. GrqfrRs fisl{ <tFmffi qtER srKI :

AB+AC+Be=AC+Be

3fl

Q.xG=>o

2. $t CRO &rl qsfr wqHt sinusoidal 6qt6si Aqffu

q{ r <ft aq6 g<q-fiCe6 ft"K 6el[s 6q Bat 6scffi

8 divisions q-{ q<( FI6 / &s fixq"f 5 v/div d oA

q6p, i5K sinusoidal 83ffi< q{ks amplitude {$fa $ffi 1

3. &fr m'tg qEt frt
v-4167 - 1200
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( 13 )
4. Rf :LK{I q<( & =2K{l mq$G non-inverting

amplifier {tffictEa$ c\atfiq lV Effi relrfiq gain s
\flEt"F cgtrfq +o?

5. <EIIR qitllt 101101 q{fr-$ qFpll-{ s"llg;r sc-<f I

6. Ro = Rb= 33 KC) €{( C = 0.001 FF' rF qE IC 555

Efu{ <IEqRr s6< '4s& aqtable multivibrator <-'fi(s
rt6t{t strtl

7. qff opAMp_..{< ffi19s6 ft ftr

8. q$E ffi-Sc<K cr = 0.99 qs I {fr qF CE 6ft€ q(To

{trs, ur< 101 base current-€{ Q-{i collector

current-K qf{ fr {[<r

fur{-q
cq-CsIcdt ufrE ar:f< Us< qts I cx8:lo

g. (i) NAND .q<( NOR co {lffi{ (6fB rqt q-{ rs{?

Gi) K-{Jt"t <rRK $r-< 1frTr{ TIrr{F {iffi $.ffif ;

F (.A, B ,c) =\m{1,2,5,6) 2+3

10. qsB flt-qa qm.frs< q.tq-'f current voltage :Tftsrct

ffie{i i ft&a mtu 'A&ffiGK rlcet p-n ul6$rs-{ current-

veitage re4 s{lot 4<5E q{"{ffi-{ intrinsic carrier

coneensation 5xi1l9 *-31q<[i acceplor atoms ret"tffit
qp, utFi naajoqtl carier.{3t {ffi 1 'Jx ! 921 m-3 ECg ql* 

I

gtld h{inority carrier concentration atcl{l SCfrt I I+2+2

P.T.O"
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14. frrfl 6Wfiq ffiot< <t-rM qtffi cqffi qcffiqt {r<
fr-4N g =260,vcc =12v, Rc = 560c), RE -- 680e,

&=22frQ e<( Rz=l2k{r, Q-point €(i stability
factor S 633T S6<l I 5

R, R€

RG

v4t67 - ll2at

I-

(t4)
11. Positive feedback amplifier-€K open loop gain €3(

closed loop gain-{ q6$ {-?f6 C<-?t <trGII I sf<t"l{
Barkhausen's Criterion for Oscillation <{At q<tt 3+2

12. H 'milFd<sfr ftr e< rraw <-6ft .irs .{sE ffis
<64 (inear circuit) 6sc[ '|il:rtffiErcfr{ ilFITm 6ffi
sGrl I 2+3

13. 6wrBr st[{ls ft-slt-{ FtI+q fiTq:F Rq[< <K-qs E{
st <d{t sGrl I esB p-n qrE Ge s'IcTt[v;r fr{A\o
{if[-r{fi et<llE 5 pA at 300 K I 50 mA-€T qT<Kq
efil-q 646s q\.r{ E[g drntd s-{t 6v=Rsq cffi s'cII I

3+2

R,



( ls )

frstet - et

m-mm q+'F aCf< Ee< qls | )ox)_)o

15. G) l0ll ccl[T ll00t Rcrtetsrilq(wffiFq$E
r{fr-s qrx'r{ fiefis-{ s'r<t t

(iD rs{flq NAND ceB <r-er{ sr< arc Tti.I{ Ee,"H

<FGtrT : AS + AE I

6i1 v{+StE< q<\ q-tf qr$Br ftr ek ceB qrst

eefr Aqr< ffi s-nt R6o "fl-c{? 2+2+2+4

16. O LED-,qT slrq<r ftB <.f{f s'r{I I GaAsp-Br band
gap l.98eV I Rfrr{661{ v<q-ffi. fr{--<q s-f, {t
t[Esfir €<t\ hole q-flqR til:q"*6t fr0fu qs 

r

frefu Rfr-<rq-s <s fir
6iy frafrRs r-rffirt< q-{r A m wtEE"$ csndq <Er

$'Grl I 2+3+5

15C}

A

IDEAL

20()

30v
3C)TI?

TI:
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