
20/4 Subject Code : 38 (NS)

( trrglish Verslon )

/nstnrctions : r) aU parts urre compulsory.

ii) Ansu'er $irhour relevant diagram / figure / circuit wherever

necessa-n's.ill not carry/ any marks,

iii) Numerical problems solved without *riting the relevant

formulae car.rr- no marks.

PART - A

i. Answer all the fotlowing questions :

1. Write the SI unit of charge.

2. Define mobility o[ electron.

3. What is the nature of force between two parallel conductors carryring

currents in same direction ?

4. Draw the pattern of magnetic field lines for a bar magnet.

lOxl=10
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5' Give the expression for energy storecl in an inductancc coil carrying

current.

6' I-Iow is r.m.s. vortage o[a.c. related to peark value of a.c. voltage ?

7. What is wavefront of light rvaves ?

B. State the raclioactive clccav law.

9. Write the truth tabie of logic OIt gate.

lO. Give the bandwidth of T\,'signal for transmission.

5x2=lO

l
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Subject Cocle : 83 (NS)

14. Mention any'two advantages of eddy currents in practical

applications.

15. wtro predicted the existence of electromagnetic waves ? Give the

wavelength range of electromagnetic spectrum.

16. Bxplain 'Malus law'for polaroids.

L7. Write any two types of electron emission.

18. Why thcre is need for modulation ?

PART - C

III. Answer any rtue of the following questions : - 5x3=15

19' I)erive the expression for potential ener[J of a system of two charges

in the absence of the external electric field.

20. Write three uses o[ cyclotron.
'l
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SubJect Code : 33 (NS)

21. What are

l) magnetic declination

ii) magnetic dip

iit) horizontal component of earth's magnetic field

at a place ?

22. State and cxpletin Lenz's larv for induced e.m.f.

23. Explain the construction of transforrner. Mention its principle,

24. Mention three applicauons of total internal reflection of light.

25. Give three characteristics of photon

26. I'Iow is Zener diode used as voltage regulator ?

PART . D

lV. Answer any truo of the following questions :

27. State Gauss law in elcctrostatics. tJsin$ the law derive an expression

for electric field clue to a uniformly charged thin spherical shell at a

point outside the shell.

2x5=10
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Subject Code : BB (NS)
28' with the help of a circuit cliagram, obtain the expression for

equivalent reqistaince of two resistors connectecr in parailer.

29. Derive the expression for magnetic field at a point on the axis of a

circular current loop.

V. Answer any ttuo of the following questions : 2x5=lO

:"n" 
13 oJ 15

30' obtain the expression for fringe width in the case of interference of

light waves.

3l ' Write three postulates of Bohr. Mention two limitations of }Sohr

model.

32.. Ilxplain the formation of energy bancls in solicls. on the basis of

energy bands distinguish between a metal, a semiconductor and an

insulator.
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SubJect Code : 33 (NS)

VI. Answer any three of the following questions : 3x5=15

33. In a parallel plate capacitor with air between the plates, each plate

has an afea of 6 x l0-3 m2 ancr the distance between the plares is

3 mm. Calculate the capacitance of the capacitor. If this capacitor is

connected to a lo0 v supply, what is the charge on earch piate of the

capacitor ?

IAbsolute permittivity of free space = 8.85 x iO- 12 Fm- I ]

34. A battery of intcrnal resistance 3 Q is connectecl to 2O Q re-"isLor and

potential differerrce across the resistor is lO V. If another resistor oI

30 O is connected in series with the first resistor ancl battery is again

connected to the combination, calculate the e.rn.f. and !.errninal

potential difference across the combination.

35. Calculate resonant frequency and @-factor of a series L-C-R circuit

. contalning a pure inductor of inductance 3 Il, capacitor of

capacitance 27 pF and resistor of resistance 7.4 {l .

36, TWo lenses of focal lengths O'20 m ancl O.3O m are kept in contact.

Find the focal length of the combination. Calculate powers of two

lenses and combination.
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(English Version)

lnstructions : a) Alt parts are computsory.

b) Answer without relevant diagram / figure / circuitwherever
necessary will not carry any marks.

c) Numericat problems solved without writing the relevant
formulae carry no marks.

PART-A
l. Answer allthe following , (10x1=10)

1. Define S.l. unit of charge

2' A resistor is marked with colours red, red, orange and gold. write the value ofits resistance.

3. State Ampere,s circuital law.

4. What is magnetic declination ?

5. Mention the significance of Lenz,s law.

6. How does the power of a rens vary with its focar rength ?

7' what is the conclusion of Davison and Germar experiment on the nature ofelectron ?

8' Name the spectrat series of hydrogen which lies in the ultraviolet region ofelectromagnetic spectrum -r rv sra' qY

9. Define specific binding energy.

10.Whatisattenuationincommunicationsystem?

PART- B

ll. Answerany five of the following questions : (5x2=10)
11. write couromb's raw in vectorform. Exprain the terms.
12. Mention two limitations of Ohm,s law.

13. Write two properties of magnetic lines of force.
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'14. Current in a coii falls from 2.5 Ato 0,0 A in 0'1 second inducing an emf of

200V. Calculate the value of self inductance'

15, Mentiotr two applications of infrared radiation'

16. Draw the ray diagram of image formation in case of compound microscope'

"17. What is photo diode ? Mention its one use'

18. Draw the block diagram of generalised communication system'

PART - C

!lt. Answer any f ive of the following questions :

1,3" Derive the expression for capacitance of parallel plate capacitor'

20. Explain with circuit diagram how to cci"verl galvanometer into an amrneter'

31. Write three difference between diamagnetic and paramagnetic substances'

22^ Derive the expression for motional Ei,'lF induced in a conductor moving in a

uniforrn magnetic f ield.

23. showthatvoltage leads current by -2, when A,C. voltage applied to pure

induetance.

24. What is interference ? Write the condition for path difterence in case of

constructive and destructive intederence"

25. Byassuming Bohr's poStulates derir"e an expression for radius of nth orbit of

electron, terbluing round the nucleus of hydrogen atom'

26. Distinguistr between conductor and semiconductor on the basis of band theory

of solids.
PART - D

lV. Answer any two of the following questions :
(2x5=10)

p7. Derive an expression for electric field due electric dipole at a point on an

equatorial line.

?8. Wh;at is equivalent resistance ? Derive the expression for effective resistance

of two resistors connected in parallel'

29. Derive an expression for magnetic field strength at any point on the axis of a

circular current loop using Biot-savart's law'

(5x3=15)
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(2x5=10)V. Answerany two of the following questions :

30. Derive the expression for refractive index of the material of the prism in

terms of angle of the prism and angle of minimum deviation.

Write Einstein's equation of photoelectric effect, Give Einsteins explanation
of photoelectric etf ect,

With a neat circuit diagram, explain the working of an nPn transistor in CE
mode as an amplifier with input and output waveform,

Vl. Answer any three of the follorving questions : (3x5=15)

33. Two point charges +1 nC and - 4 nC are 1m aparl in air, Find the positions
along the line joining the two charges at which resultant potential is zero.

34. Two cells of emf 2V and 4V and internal resistance 1 Q and2f) respectively
are connected in parallen so as to send the current in the same direction
through an external resistance of 10 f, . Find the potential difference across
10 f) resistor.

35. A sinusoidal voltage of peak value 283 V and f requency 50Hz is applied to a
series LCR circuit in which R = 3f), L =25.48 mH and C = 786 pF.

Find:

a) lmpedance of the circuit

b) The phase difference beh,veen the voltage across the source and the current

c) The powerfactor.

36. ln a Young's double slit experiment distance between the slits is 1mm. The
fringe width is found to be 0.6 mm. When the screen is moved through a
distance of 0.25 m away from the plane of the slit, the fringe width becomes
0.75 mm. Find the wavelength of light used.

37. Determine the mass of Naz which has an activity of 5 mCi. Half life of Na22 is

2.6 years. Avagadro number = 6.023 x 1023 atoms.

-7-
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Code No. 33 (N/S)

Instntctions i

ineiddgc :

PART. A

sPrl - A

I. Answer rLllthe following questions :

€r dg8oA rql 4d"r19rl erD6o:J :

1. State Faraday's law of electromagnetic induction.

pdddob Sd:^oc*o3eoi {,eddo$ to$$dd} eA,X.

2. Write an expression for the displacement current.

rBo"ogd Ad>dqd rlcSd.oeEoJ:d1 ?Jdcbo.

AM- 133

2

i) All parts are compulsory.

aeip ep)rirl$: #crco$ErondJdd.

ii) Answer without relevant diagram / figure / circuit wherever necessary

will not carry any marks.

ud5^$6d dd en:3drtgd1 iouoeg e3g 7 dea;e *g / d>ododooBri

Ddobadq olnd;de uodr19d1 f,oCerd;d6o"

iii) Numerical Problems solved without writing the relevant formulae carry

no marks.

moa)"d d3*r1#ca} ioz":oe&d tugc iaaoj:De-rd SA,q,€Q otn{de
eodr1vc5* E.o deDtuQ) ao.

10 x 1:10

10x1:10
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3. What is an electric dipole ?

o +- ---.C c J-+ -^*J^+- O
cJL,.\r.9" LJ(JJ.cJ ,9LJUieJ- i

Ufu'*

4. Draw the circuit symbol of p-n-p transistor.

p-n-p tgqio"d (transistor) ;:cCod t,34,{ob&4 C5:,.

5. How can the resolving power of a telescope be increased ?

dndd5Eid i$ddca rDd:6.s dCi;; a-:d deri ?

6. In the following nuclear reaction, identify the particle X.

n-+p* e- *x.

7. Define magnetisation of a sample.

sr Ssnd idCrca: (d"dg"bC) g"}"tQo:l x dcad;5;o r$uJ3&.

n-p*e-*Xa

Lod) dd)"a5o$ a)oge3ds?d m"^sJ. l3e.

8. How does the power of a lens vary with its focal length ?

dli*.od xad>fi^,s{ Iorldcd'ndC,ooDrl deri z^:derorbdd> ?
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9. What is a cyclotron ?

{,fqeuE$ aodde$ ?

10, Give the wavelength range of X-rays.

5x2:19

5x2=10sr dsjnddrlge) o$DdeDddra arc$ {d*rfgrl e,rudo& :

1 1. The current in a coil of self inductance 5 mH changes from 2.5 A to 2.0 A in

O.O1 second. Calculate the value of self induced emf

5 mH io$o {,edddobdl d.ooad iD6aohoddQd $cjJdo6 o.o1 {toade)

2'5 A Dod 2'o A rl e^:dsodi dnoDdd, ioJro {,eooasaa er3rrd esDed

ue.tddl doc>bGcD:o.

12' What is a toroid ? Mention an expression for magnetic field at a point inside

a toroid.

t3noaolf aodded: ? uloooofs e"gh6d e-od> goe$&do erDoe,rJrbdce G'- -

d"\-Sdca (x-ray) r19 ddonoodd rcr&o$e lea.

PART - B

sIorl - B

II. Answer any fiue of the following questions :

AM-133
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13. What are isotopes and isobars ?

id:rat (ei'nedoe"s0) d#) c:E id:a.ro de,f (mioea;oce) rlV: ooCde& ?

14. Draw the variation of magnetic field ( B ) with magnetic intensity ( H ) when

a ferromagnetic material is subjected to a cycle of magnetisation.

z,od: SdoeatoBeob d4dq acSeddca u;Jgri L#dA,9r6Dn aaoBeddco

3e{,dob (H)6ro,ge"r trg (B)d-eoad derl z^:Coarb3Cou6d} Cg&.

15. Mention two applications of polaroids.

iBee-roro]} 5 ide$ erD6o1.€:ilrtvl; 3E:,.
c

16. Write the logic symbol and truth table of NAND gate.

urdod 6ds crodd {,3ed d:1 l&sl doeqddd} ?JdcDDo.

17. Write two prqperties of electric field lines.

Dd).o6 d eg.a aJode&3rig rdd rts:\.; mrli'il) Ddcbo.
do\J*c{

18. What is myopia ? How to correct it ?

itueddr* (*oi"e&o3rd) aodde$ ? erddl deri loaaia;d>d: ?

AM-133 r^
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PART - C

qrod - c

IIIJ. Answer any fiue of the following questions :

€{ f$nddrlgO oJ:o{e'Jdd6 ara$ d,ddrlgd $Jqo:j :

5x3=15

5x3=15

19' What is a transformer ? Mention two sources of enerry loss in a transformer.

doddsd aocded: ? iodgsdco e,ror,sJrbd adc$ dE d*d ahoodgdl

9Vn.

20. Write three characteristics of nuclear forces.

tuog"Sr"t ?rer19 "ilodJ rbrae{mr1gd} gA&.

21. Derive the expression for energy stored in a charged capacitor.

,,debd qrrd3 (charged capacitor) d dE io[dd* rtcBdoeaonq ]q,g&.

22' What is an amplifier ? Draw the simple circuit of transistor amplifier in

CE mode.

{,d{s; occdr$ ? cB Esrrdoo$ osgq{o" {,derdd ids a$ode-rddg

dg&.

23. Mention the types of transmission media.

AM-133
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24' Derive an expression for drift velocity of free electrons in a conductor.

"rcdddsqd drrg cdgo' (free etect.ons) r1c; d)odderl (drift velocity) **

rldd-oe*obq tig&.

25. Explain briefly the coil and magnet experiment to demonstrate

electroma gnetic indu ction.

i;dt,e?il33:oJ:. 1,:uio::c lltit; i:*s *>5: d)og {o3,oedosdi
:ial- --:c. 6 +q c
dv 9. cJC^Jt t I CJC,JU;J.

c.\ J

26. Write three properties of ferromagnelic materials.

Sdoeaao9eo$ diDrlg drlad: e;#"rcarl$dl Bg,*.

PART - D
eFrl - D

IV. Answer any two of the following questions :

7

* Sgndddgidl ottderrdd,.o add) {,5.{dad erugo& :

27 ' Deduce the condition for balance of a Wheatstone's bridge using Kirchhoff,s

rules.

3'a:sqfd to$&r19d} errJdo3.oen& c€u56dd ied:.)il nd:d.oeo3 ag"lrq

2x5=16

2x5=10

AM-133
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28. Derive an expression for the force between two parallel conductors carrying

currents. Hence deline ampere.

Dd:dso €,d&xbgdJd od6$ idsooBd ,:adddg dCrd .a6d ?Jed

rtc68negobq 04,9$. dr droe-:d uodedd,l ilr6arr6p.,.

29. Derive an expression for Electric field due to an Electric dipole at a point on

the axial line,

ud.rdecol: $eeJ ."ad:d a^,od) SodsdQ aA:ds6 eedaod eruo€rJrbd

ad:dst d"rga nc6d,oe*o$q S4g&.

V. Answer any twoof the following questions : 2 x 5 = 10

* S$nddrl#e2 olDdoadd.o add) {,ddrlQri errJgopJ : 2x5-10

30. write the experimental observations of photoelectric effect.

c$69 S c$dso d o rao d> d {o3.o e rn d elo e d d rl I d} g g &.

31. What is rectilication ? With relevant circuit diagram and waveforms explain

the working of P-Njunction diode as a full-wave rectifier.

ubrcatdd !,ob aoddeO ? iod a$oder dearoe3$ d:Q ddorldodrl$ooari

P-N ioQ dolned {Bcor ddort a$ziraaddasafl de,ri dDc$d S6adddl
qJao
c^JsJU n.

AM- 133
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g2. Derive an expression for equivalent focal length of two thin lenses kept in

contact.

-xbrio$6d odd: ds: "$i-6dr1# rdDd iorl$dodd* rtr6d,ne*otsi

\:qoNd*gn.

\4. Answer any three of the following questions : 3x5:15

€3 d#ndCrl$q ofrddrdd/o &ra* idcrl*rl erugop.} : 3x5=15

33. In Young's double slit experiment,. fringes of certain width are produced on

the screen kept at a certain d.istance from the slits. When the screen is

moved away from the slits by 0.1 m, fringe width increases by 6 x 10-5m.

The separation between the slits is 1 mm. Calculate the wavelength of the

light used.

o$or{d qP,e9r rto& €o3.,oeddq sar{ d.6ddod)d ddoi d:eeJ DBrd

erlod dr3eddca dqoJrq eruot:) dnCerond. ddolrd* &egrrlo&cbod 0.1 m

d/odfd z3e)&rorl dr9eddca dqoJ. urle-r{ 6 x 10-5m dd\t dro-rt$d.

Pre9)doBd9 dd>$d clodC 1

eJa**.

mm erhd. erudo3JoeR&d dvsd Sdorldodddl

AM-133 I Turn over
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34. When t\ "o capacitors are connected in series and connected across 4 kV line,

the energr stored in the system is 8 J. The same capacitors, if connected in

parallel across the same line, the energf stored is 36 J. Find the individual

capacitances.

4 kV er*dd-6ohri add> qroddrl$d1 {,ec6 CoeCdone) d,oea&erorl 8 J ddB

gE"Sr, u ddddoie dearoie.rdgd. t.rde cdC) 6-rdSrl#d1 ude erddCJaoDri

idn;nc3d &oedio1>e) Coe&*cnrl 36 J dE 6E"1" dea:oie.:rd>dd.

mn:dd u DdCr qrrddrlg d,ro3::$d 6td#o$d1 dodrbBcbo.

35. Calculate the shortest and longest waveiengths of Balmer series of hydrogen

atom. Given R: 1.O97 x 107m-1.

drdq,er.t' dd"3Dru&d zscd>d ndc6ob etSrod de$ dre udrod dE

3oor1d.odrl$c$d dodb&cD:O. R = 1 .O97 x 107 m- 1.

36. Calculate the resonant frequency and Q-factor ( Quality factor ) of a series

L-C-R circuit containing a pure inductor of inductance 4 H, capacitor of

capacitance 27 pF and resistor of resistance 8.4 O.

+ u €edddobfe drq {,edd, 27 ytF Q-odddob$, eadd d>$ 8.4 o d.nefid;9,

d.,oe6dr19Q $ed a:o{dQ lgrtoo&drd l,-C-R d:oe3e-:d cr$dcodo$ erd,q

AM-[33
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37. a) Three resistors of resistances 2 f), 3 Q and 4 f) are combined in series.

What is the total resistance of the combination ?

2 a, 3 o d.* 4 Q d-oedd)Va d>rad> doeddrlgdl {,ec6uoQo$Q deoacmrl

eruoLrrrbd looJ.oeerdob c-Lj?, d.oe6dedJ ?

b) If this combination is connected to a battery of emf 10 V and negligible

internal resistance, obtain the potential drop across each resistor.

dr iooiorzido$dl 10 v d ed";d atred z^;O ( emf I a3:d: De-tr{nr"Q

erddrd dne6SAO* err^.*ori C-oe &&emrl, 1!g doefrddQ eruoosrrbd

i o qrcd, E"\e cA nr$dob d:* d o d; & e cD: o.

11
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lnstructions : 1. All Parts are compulsory.

2. Answer without relevant diagram/figure/circuit wherever
necessary witt not carry anY mirks. -

3. Numerical probtems solved without writing the relevant
formulae carry no marks

PART _ A

l. Answer all the following questions : (10 x 1 = 10)

1) State Coulomb's larv.

2) Define mobility of electron.

3) What is the significance of Lenz's law?

4) Define displacement current.

5) Write one application of microwave.

6) How the power of a Iens is related to iis focal length?

7) Write the expression for de-Broglie wavelength of a pafticle.

B) What is the conclusion of Davisson - Germer experiment on'the nature of
electron?

9) Write the Sl unit of activity.

10) What is transducer in communication system?

PART _ B

li. Answer any five of the following questions : (5 x 2 = 10)

11) Write any two properties of electric field lines.

12) On what factors does the capacitance of a parallel plate capacitors
depends?

I
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13) State and explain Ohm's law.

14) Define the terms :

i) Declination

ii) lnclination or Dip.

15) State and explain Faraday's law of electromagnetic inductlon.

16) Name the type of lens which is used to correct

i) Myopia

ii) Hypermetropia.

17) What is NAND gate? Give its logic symbol. -

1B) Draw the block diagram of a AM recer\.i er.

PART _ C

lll. Answer any five of the following questions : (5 x 3 = 15)

19) Derive the relation between electric fleld and electric potential due a point
charge.

29) Derive the expression for energy stored in a charged capacitor.

21) Explain with circuit diagram how to convert galvanometer into an
voltmeter. -

22) Derive the expression for motional emf induced in a conductor moving in
a uniform magnetic field.

23) What is transformer? Mention two sources of energy loss -in a
transformer.

24) Mention any three applications of polaroids

25) Write any three experimental observations of photoelectric effect.

26) Give any three diiferences between n-type and ptype semiconductors.
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PART _ D

33 (NS)

lV. Answer any two of the following questions : (2 x 5 = 10)

27) Deduce the condition for balance of a Wheatstone's bridge using
Kirchhoffls rules.

28) Derive the expression for magnetic field at a point on the axis of a circular
current loop.

29) Write any five properties of ferromagnetic materials.

V. Answer any two of the following questions :

30) Derive Lens Maker's formula for a convex lens.

(2xS = 10)

31) State radioactive decay law. Derive N = Noe-)t for a radioactive element.

32) What is rectification? With relevant circuit diagram and waveforms explain
the working of p-n junction diode as a full wave rectifier.

Vl. Answer any three of the following questions : (3 x 5 - 15)

33) Two point charges Qa:3lt c and Qe=-3lt c are located 20 cm apart in
VACUUM.

a) What is the electric field at the mid point O of the line AB joining the
two charges?

b) lf a negative test charge of magnitude 1.5x10-eC is placed at this
point. What is the force experienced by the test charge?
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34) When two resistors are connected in

negligible internal resistance, a current

series
.2.oT-

5

with a cell

A flows in

tiliitilH !tt: I iil fil

of emf 2V and

the circuit. When

A. Calcuiatethe resistors are connected in parailel the main current

the resistances.

.5
IS-

3

35) A source of alternating emf of 220 V - 50 Hz is connected in series with a
resistance of 200 f) an inductance of 100 mH and a capacitance of
3A p F. Does the current lead or lag the voltage and by what angle?

36) Light of wave length 6000 A'is used to obtain interference fringes of wiCth

6 mm in a Young's double slit experiment. Calculate the wave length of
Iight required to obtain fringe of width 4 mm when the distance between
the screen and slits is reduced to half of its initial value.

37) The first member of the Balmer serres of hydrogen atom has wavelength
of 6563A'. Calculate the wavelength and frequency of the second

member of the same series. Given . C : 3 x 108ms-1 .
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