20/4‘ ~ Subject Code : 33 (NS)

( English Version )

PHYSICS (A)-2014

Instructions : 1) Al parts are compulsory.

i) Answer without relevant diagram / figure / circuit wherever

necessary will not carry any marks.

ii) Numerical problems solved without writing the relevant

formulae carry no marks.

PART - A

I.  Answer all the following questions : 10x1 =10
1. = Write the SI unit of charge.
2. Define mobility of electron.

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

currents in same direction ?

4. Draw the pattern of magnetic field lines for a bar magnet.
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21. What are
| 1) magnetic declination

i) magnetic dip

i) horizontal component of earth'é magnetic field

at a place ?
22.: State and explain Lenz's law for induced e.m.f.
23. Expléin the construrction of transformer. Mention its principle.
24. Mention three applications of total intemal reﬁection of light.
25. Give three characteristics of photon.
26. How ié ’Zener diodg used as voltage regulator 2

PART - D
IV. Answer any th of the following questions : - - 2x5=10

27. State Gaus.s law in electrostétics. Using the law derive an expression

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

point outside the shell.
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28.

29.

Answer any two of the follow'mg questions : 2x5=10

30.

w
—

32.

Subject Code : 33 (NS)

With the help of a circuit diagram, obtain the expression for

equivalent resistance of two resistors connected in parallel.

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

circular current loop.

*

Obtain the expression for fringe width in the case of interference of

light waves.

Write three postulates of Bohr. Mention two limitations of Bohr

model.

Explain the formation of energy bands in solids. On the basis of
energy bands distinguish between a metal, a semiconductor and an

insulator.
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VI. Answer any three of the following questions : . Scg 15

33.

34.

35.

36.

In a paréllel plate capacitor with air between the plates, each plate
has an area of 6 x 10~ 3 m?2 and the distance between the plates is
3 mm. Calculate the capacitance of the capacitor. If this capacitor is
ponnected to a 100 V supply, what is the charge on each plate of the

capacitor ? -
[ Absolute perrﬁittivity of free space = 8-85 x 10~ 12 Fm~! ]

A battery of iriternal resistance 3 Q ‘is gonnected to 20 Q resistor and
potential difference across the resistor is 10 V. If another resistor of
30 Q is Connected in series with the first resistor and battery is again
connected to the combination, calculate the e.m.f. aﬁd terminal

potential difference across the combination.

Calculate resonant frequency and Q-factor of a series L-C-R circuit

. containing a pure inductor of inductance 3 H, capacitor of

capacitance 27 pF and resistor of resistance 7:4 Q .

Two lenses of focal lengths 0-20 m and 0-30 m are kept in contact.
Find the focal length of the combination. Calculate powers of two

lenses and combination.
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5 _ 33 (NS)
2015

(English Version)
Instructions : a) All Parts are compulsory.

b) Answer without relevant dia gram/figure / circuit wherever
necessary will not carry any marks.

¢) Numerical problems solved without writing the relevant
formulae carry no marks.

PART-A

l. Answer all the following : (10x1=10)

1.
2.

N o~ W

10.

Define S.1. unit of charge.

A resistor is marked with colours red, red, orange and gold. Write the value of
its resistance.

State Ampere’s circuital law.

What is magnetic declination ?

Mention the significance of Lenz's law.

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

What is the conclusion of Davison and Germar experiment on the nature of
electron ?

Name the spectral series of hydrogen which lies in the ultraviolet region of
electromagnetic spectrum.

Define specific binding energy.

What is attenuation in communication system ?

PART-B

Il. Answerany five of the following questions : (5%x2=10)

11
12,
13.

Write Coulomb’s law in vector form. Explain the terms.
Mention two limitations of Ohm’s law.

Write two properties of magnetic lines of force.
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14.

15.
16.

Current in a coil falls from 2.5 Ato 0.0 Ain 0.1 second inducing an emf of
200V. Calculate the value of self inductance.

Mention two applications of infrared radiation.

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

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

18.

ll. Answer any five of the following questions :
19.
20.
21.
22.

23.

24.

25.

26.

IV. Answer any two of the following questions :

27.

28.

Draw the block diagram of generalised communication system.

PART-C

Derive the expression for capacitance of parallel plate capacitor.
Explain with circuit diagram how to convert galvanometer into an ammeter.
Write three difference between diamagnetic and paramagnetic substances.

Derive the expression for motional EMF induced in a conductor moving in a
uniform magnetic field.

Show that voltage leads current by %, when A.C. voltage applied to pure
inductance.

What is interference ? Write the condition for path difference in case of
constructive and destructive interference.

By assuming Bohr’s postulates derive an expression for radius of nt orbit of
electron, revolving round the nucleus of hydrogen atom.

Distinguish between conductor and semiconductor on the basis of band theory
of solids.
PART-D

Derive an expression for electric field due electric dipole at a poiht on an
equatorial line.

What 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.

(5)(3:1 5)

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

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.

31. Write Einstein’s equation of photoelectric effect. Give Einsteins explanation
of photoelectric effect.

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

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

33. Two point charges +1 nC and — 4 nC are 1m apart 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 1Q and 2Q respectively
are connected in parallel so as to send the current in the same direction
through an external resistance of 10Q. Find the potential difference across
10Q resistor.

35. A sinusoidal voltage of peak value 283 V and frequency 50Hz is applied to a
series LCR circuit in which R=3Q, L =25.48 mH and C =786 uF.
Find:
a) Impedance of the circuit
b) The phase difference between the voltage across the source and the current
c) The power factor.
36. In 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 Na? which has an activity of 5 mCi. Half life of Na22 is
2.6 years. Avagadro number = 6.023 x 10%® atoms.
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Instructions :

BRSNS :

i) All parts are compulsory.

DO FNAD FBOHTINIES,

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

will not carry any marks.

OTZAHT R YOITNTRY FowoHI 38, / Seard U, / oBwBRODA
wé’oﬁa@%@ O3DYTE WOBNTRY BRTHZHBY.

(iii)  Numerical Problems solved without writing the relevant formulae ‘carry

no marks.

MoF SFHivay TowoRAT RATW FHHIYDE DBAGY oIl
BOBNYRY IABAMHZOY.

PART - A
Peon - A
I.  Answer all the following questions : 10x1=10

8 39B0R Dep BINIR LVIOR 10 x 1 =10

1. State Faraday’s law of electromagnetic induction.

FOBOD QT80 BeoBoDH DoHHIy 392,

2. Write an expression for the displacement current.

FTI0IT DTS NeaBeoDnY 30,

AM-133
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3. What is an electric dipole ?

SDCSDOSG Q503 wowdesy ?
4. Draw the circuit symbol of p-n-p transistor.

p-np t@)g}v:;ﬁcﬁ (transistor) ROTOT 23%0536397{ AR

5. How can the resolving power of a telescope be increased ?
BRICBETT JPTTE T E S Ao R et ?
6. In the following nuélear reaction, identify the particle X.
n—>pt+te +X
35 INS BOSRe® ([BF0NTY) 3,000HYTT X Ty THTA.
n>pt+e +X
7. Define magnetisation ,Of a sample.

20T PR FT0BCTTET m-éai’é AR~}
8. How does the power of a lens vary with its focal length ?

THRRT MIE,ET FONDBRTBR0OR Bert WHSLTT ?

AM-133 : [ Turn over
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What is a cyclotron ?

9.
RBRERTT domdesd ?
10. Give the wavelength range of X-rays.
3 —306 (X-ray) n¥ $80m03s DYGODY, Vel
PART - B
on - B
II.  Answer any five of the following questions : 5x2=10
84 FINIYNYY IPFTTTe o BIRVR Lo, : . 5x2=10
11. The current in a coil of self inductance 5 mH changes from 25 A to 2:0 A in
0-01 second. Calculate the value of self induced emf.
5 mH Fobo FeoFohy Beodn HHYELOTIYS AT 001 22odTO
2:5 A 20T 20 A R 2ERNd BrodES, Fowo JEOTE AT WO
VOTIY, ForREAND.
12. What is a toroid ? Mention an expression for magnetic field at a point inside

AM-133

a toroid.

BRTI0HE Q0BT 7 BTIIEE WINHS 2ol DOTHARE LoD

an:%%egw rﬁtéé’meéodaa&gl B0,
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13. What are isotopes and isobars ?

T (DAedRe®) ish HF F=0e0 Jead (2806250 ) rieh Dordesd ?

14. Draw the variation of magnetic field ( B ) with magnetic intensity ( H) when
a ferromagnetic material is subjected to a cycle of magnetisation.
20T PBReF0BCOD [T, TH0SETTED SFER LYTRATIN  F02CBTD

&ezZB3030  (H) 5o03e0d %eg (B) Bpodn 3eR 2Eoon3rdonssy, B2

15. Mention two applications of polaroids.

BPEOTIOITER QT LOBSRLANTTy S92,
16. Write the logic symbol and truth table of NAND gate.

méocse 33C w%dcj T3eT DI QW3 %@G%ﬁd@ 2030000,

17. Write two properties of electric field lines.

ébcjaéﬁ 'oie%cs 203eBNRY DT msae)gzamfaﬁg{ 23000,

18. What is myopia ? How to correct it ?
ZEBDGSCSO%) (mﬁme&ojm) QOTTER ? VT3 TR FoTRRVTOTH ?

AM-133 _ [ Turn over



33 (N/S) 6

Code No.
PART - C
won - C
[lI.  Answer any five of the following questions : _ 5x3=15"
3 IINTYNYS 0IDYTE3e o BINIR L0302 ¢ 5x3=15

19.

20.

21.

22,

23

AM-133

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

TOTBeT QoTTeH ? TOSIEFEE) YLOERHT DT 338 SHT PRONTT

392,

Write three characteristics of nuclear forces.

mééojacﬁ DONY 0D msae)a;saﬁ&;ag 392,

Derive the expression for energy stored in a charged capacitor.

23638 903 (charged capacitbr) G 38 RonEs, ﬁﬁé@@éoﬁ)&g{ VB2,

-0

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

CE mode.

SIFEE Qomerd ? CE InTOH ERJFOT IIFEIT [0¥ Somosy

&

1}
2.

Mention the types of transmission media.

TATR SRGFNT ARG, 892,
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24. Derive an expression for drift velocity of free electrons in a conductor.

TOTINGOT S0F @@%&9 (free electrons) Ny Howden (drift Velocity) %

Re3dmesony L.

25. Explain briefly the coil and magnet experiment to demonstrate

electromagnetic induction.

&

W E0odeon  Feodohdy ICRLHE BHY Y 03 Fodeersmy

L

2

G083, ZTN DSOR.

26. Write three properties of ferromagnetic materials.

$30eT080 TENG [ ©F LINYIY, 393

Y

PART - D
W@on -D
IV. Answer any two of the following questions : ' 2x5=10
3 ISNIYNES 03NZYTIT3R DT> TIZRIR YOI ¢ 2x5=10

27. Deduce the condition for balance of a Wheatstone’s bridge using Kirchhoff’s

rules.

%mgws-aosamw@ guBodReN AN S AT F3eedI 28000y

32,3
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28. Derive an expression for the force between two parallel conductors carrying
currents. Hence define ampere.
améw TNHDIT ~ DT FIPWOIT  ITIRG IS AT 0OT
riedegonm AR, B8 w03 wokeTay TR

29. Derive an expression for Electric field due to an Electric dipole at a point on
the axial line.
vgdeadod et [NT womH DOTHATY DT ATTDOT  PVOERNE
&C:’DB‘G 36‘9‘(3 mé&aesosam 35’5

V. Answer any two of the following questions : 2x5=10

=) g%’ﬁﬁ@ﬁ?@ O3RYTITTR 0D @%ﬁ@?ﬁ YOZ0A ! 2x5=10

30. Write the experimental observations of Photoelectric effect.
6532335353639 atelisninela @oimemw%eﬁﬁﬁeé@{ 392,

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

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

ADTOT0T f:)oﬁa QOT3eR ? APT OBV 86&%2&@ EANICY clefelateVoTsifal=¥rlelatal
P-N Zo® Bo3pem® s 3ITon o0zsdedN 30X SHES SAIAPI S

QTDA.
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32. Derive an expression for equivalent focal length of two thin lenses kept in
contact.
ZREDINT  ATF 30 DEATRY  AXPS ZoneHEATE,  ricddeedonsy,
NF 2.
VI. Answer any three of the following questions : 3x5=15
33 FINSINYY SRR &odd IZNOT LZOR 3x5=15
33. In Young’s double slit experiment, fringes of certain width are produced on

AM-133

the screen kept at a certain distance from the slits. When the screen is
moved away from the slits by 0-1 m, fringe width increases by 6 X 10~ Sm.
The separation between the slits is 1 mm. Calculate the wavelength of the

light used.

| ohontR BAeto ToB TANEY B TATHYDE ok e Aoy,
| UROT H3e3Ter TeJodRY YVOLD IREERAT. IBaHy, LeRORNOT 0-1 m

B0, HORTIR [3eE0n Tejod wreR 6 x 107 °m I=p SRHIE.

2eHNOBNY AT BT 1 mm SNE. WHIeNAT BYT ITONTLSTTY

S8

[ Turn over



Code No. 33 (N/S) 10

34.

35.

36.

When two capacitors are connected in series and connected across 4 kV line,
the energy stored in the system is 8 J. The same capacitors, if connected in
parallel across the same line, the energy stored is 36 J. Find the individual

capacitances.

4 kV s300R00NR QTR 0Enesy 30 BeeEnodd Beclren 8 J S,
TFOIN & FHPI0NQ JeVIVTIR. Bhe ATW ATBRTYRY Wil $ITBRBR
ATPT0IT  HeeBEBoNG  WeeRAwENR 36 J IF, BIodw Ze00IQ@IT.

TIMGET 3 ATW P0INS fboj;aga‘ TOCBEORTY, F0@BRAND.

Calculate the shortest and longest wavelengths of Balmer series of hydrogen

atom. Given R = 1:097 X 1O7m‘1.

%c&@;%s@ BTBERNT 0O’ FTEAOH ©303 BRIy ©3,03 @23%

STORBATHERY, 30m%AN. R= 1097 x 10’ m™ 1.

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 Q.

. 4H aifd%‘é‘ojaa% Pﬁacg ®e0T, 27 pF md%é’oﬁo% TIT% H) 84 Q &@GCS@%

AM-133

SnepErvay 36 woRRY LYRARORME L-CR $0BOE 6HonIod $Fh

T TOEITITT ( Q-factor ) NETY 63%&2).
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37. a) Three resistors of resistances 2 Q, 3 Q and 4 Q are combined in series.

What is the total resistance of the combination ?

20,3034 Q 8@@@3@% TR BeerEnYsy 330000 AedaTn

PV Fo03ReZI0D 2t Beesedd ?

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

internal resistance, obtain the potential drop across each resistor.

8 Koo3pezRony 10 V 8 QAmE® wwE WO (emf) 3 VIO |
BTIET TREFINTOS mééaaﬁ BoeRrmn, B2 BRFITQ  YLOLPMS

Rozos; §,cc3RIDBODRY F0BLAAND.

AM-133
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201F

33 (NS)
(English Version)
Instructions : 1. All Parts are compulsory.

2.  Answer without relevant diagram/figure/circuit wherever
necessary will not carry any marks.

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

PART-A
Answer ail the following questions : - (10 x1=10)
1) State Coulomb’s law.

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 lens is related to its focal length?

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

8) 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
Answer any five of the following questions : ' - (5 x 2= 10)
11') Write any two. properties of elécfric field lines.

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

20)

- 13)

-

15)

16)

17)

18)

5- | ~ ETAR

State and explain Ohm’s law.

Define the terms :
i)  Declination
i)  Inclination or Dip.

State and explain ’Fakaday’s law of electromagnetic induction.

Name the type of lens which is used to correct

i)  Myopia

i) Hypermetropia.

‘What is NAND géte? Give its logic symbol. -

Draw the block diagram of a AM receiver.

PART -C

Answer any five of the following questions : - (5x3=15)

19)

7

21)

22)

23)

24)

25)

26)

Derive the relatlon between electric field and electric potential due a point
charge.

Derive the expression for energy stored in a charged capacitor.

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

Derive the expression for motional emf induced'in a conductor movmg in

a uniform magnetlc field.

What is transformer’P Mention two sources of energy loss in a
transformer. ~ :

Mention any three applications of polaroids.

Write any three experimental observations of photoelectric effect.

Give any three differences between n-type and p-type semiconductors.
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PART-D

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

VL.

27) Deduce the condition for balance of a Wheatstone's bridge using
Kirchhoff’s 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.

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

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

~ 31) State radioactive decay law. Derive N = Nye™* for a radioactive element.

32) What is rectification? With relevant circuit diagram and waveforms explain 7
the working of p-n junction diode as a full wave rectifier.

Answer any three of the following questions : ' (3x5=15)

33) Two point charges q, =3u ¢ and gg =—3u C are located 20 cm apart in
vacuum. ‘ '

a) Whatis the electric field at the mid point O of the Ime AB Jomlng the
two charges?

b) If a negative test charge of magnitude 1.5x10™°C is placed at this
point. What is the force experienced by the test charge?
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34)

35

“36)

34}

-8- v g ' {
. ‘ VRN R

When two resistors are connected in series with a cell of emf 2 V and

negligible internal resistance, a current of % A flows in the circuit. When

the resistors are connected in parallel the main c_urrent is g A. Calculate

the resistances.

"A source of alternating emf of 220 V — 50 Hz is connected in series with a

resistance of 200 Q an inductance of 100 mH and a capacitance of

- 30 F . Does the current lead or lag the voltage and by what angle?

Light of wave length 6000 A°is used to obtain interference fringes of width

6 mm in a Young’s double slit experiment. Calculate the wave length of
light required to obtain fringe of width 4 mm when the distance between

the screen and slits is reduced to half of its initial value.

The first member of the Balmer series of hydrogen’-atom has wavelength

of 6563A°. Calculate the wavelength and frequency of the second

member of the same series. Given: C=3 x108ms™".
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Instructions : 1. All Parts are compulsory.

2. Answer without relevant diagram/figure/circuit wherever
necessary will not carry any marks.

3. Numerical problems solved without writing the relévant
formulae carry no marks.

PART - A

Answer all the following questions : (10 x 1 =10)
1) What is an equipotential surface?

2) Define 'drift yelocity' of free electrons.

3) Give an application of cyclotron.

4) State Faraday's law of electro magnetic induction.

5) If the peak value of a.c. current is 4.24 A, what is its root mean square
value?

6) Mention one power loss in transformer.

7) Two lenses of power +1.5D and -0.5D are kept in contact on their
principal axis. What is the effective power of the combination?

8) The decay of proton to neutron is possible only inside the nucleus. Why?
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9) Whatis 'depletion region' in a semi conductor diode?

10)

1 e—
(w1

=

What'is the output of this combination?

PART -B
Il.  Answer any five of the following questions : (5x2=10)

11) Mention any two factors on which the capacitance of a parallel plate
capacitor depends.

12) State Kirchhoff's laws of electrical network.
13) Define magnetic 'declination' and 'dip' at a place.

14) Write the expression for -magnetic potential energy of a magnetic dipole
kept in a uniform magnetic field and explain the terms.

18) Give any two applications of X-rays.
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16) What is 'myopia'? How to rectify it?

17) Draw the diagram representing the schematic arrangement of
Geiger-Marsden experimental set up for the alpha particle scattering.

18) Write any two characteristics of nuclear forces.
PART-C

Ill.  Answer any five of the following questions : . (5x3=15)
19) Give three properties of electric charge.

20) State Ampere's circuital law and arrive at the expression for the magnetic
field near a straight infinite current carrying wire.

21) What is hysterisis? Define the terms coercwlty and 'retentivity' of a
ferromagnetic material.

22) Arrive at Snell's law of refraction, using Huygen's principle for refraction of
a plane wave.

23) Write Bohr's postulates for the hydrogen atom model.
24) Derive the expression for the half-life of a radio active nuclide.
25) Write any three distinctions between p-type and n-type semi conductor.

26) Draw the block diagram of generalised communication system.
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PART -D

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

27) Define electric potential due to a point charge and arrive at the expression
for the electric potential at a point due to a point charge.

28) Obtain the -expression for the effective emf and the effective internal
resistance of two cells connected in parallel such that the currents are
flowing in the same direction. ‘

29) Derive the expression for the magnetic field on the axis of a circular
current loop, using Biot-Savart's law.

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

30) Arrive at the expression for the impedance of a series LCR circui't.using
phasor diagram method and hence write the expression for the current
through the circuit.

31) Deduce the relation between n, u, v, Q, R for refraction at a spherical
surface, where the symbols have their usual meaning. ’

32) What is a rectifier? With suitable circuit describe the action of a full wave
rectifier by drawing input and output waveforms.
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VI. Answer any three of the following questions : _ (3x 5 =15)

33)

34)

35)’

36)

Three charges each equal to +4nC are placed at the three corners of a

square of side 2cm. Find the electric field at the fourth corner.

100 mg mass of nichrome metal is drawn into a wire of area of
cross-section 0.05 mrhz. Calculate the resistance of this wire. Given

density of nichrome 8.4 x 10° kgm™ and resistivity of the material as

1.2x10%.om.

A circular coil of radius 10 cm and 25 turns is rotated about its vertical
diameter with an angular speed of 40 rad S™', in a uniform horizontal /

magnetic field of magnitude 5 x 107°T. Calculate the emf induced in the

coil. Also find the current in the coil if the resistance of the coil is 15 Q.

In Young's double slit experiment the slits are separated by 0.28 mm and
the screen is placed at a distance of 1.4 m away from the slits. The
distance between the central bright fringe and the fifth dark fringe is
measured to be 1.35 cm. Calculate the wavelength of the light used. Also
find the fringe width if the screen is moved 0.4 m towards the silts, for the

same experimental set up.
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37) Light of frequency 8.41 x 10™ Hz is |nC|dent on a metal surface. Electrons
with their maximum speed of 7.5 x 10° ms™" are ejected from the surface._

Calculate the threshold frequency for photo emission of electrons. Also
find the ‘work function of the metal in electron volt (eV). Given Planck's

constant h = 6.625 x 10°# JS and mass of the electron 9.1 x 107" Kg.
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PHYSICS(A)-2019 S

(English Version)

Instructions : 1. . All Parts are compulsory. -

2. Answer ‘without relevant d:agram/ﬁgure/c;rcwt wherever
- hecessary will not carry any: marks.

3. '_Numer/cal problems solved without wntmg the relevant
formulae carry rio marks :

PART - A

. Answer all the following questions :. _ (10 x1= 10)

1)
2)

3)

6)

State Coulomb’s Law.
Define electrical resistivity of material of a conductor.

Write the expressmn for force acting on a moving charge in a magnetic
field.

- What is magnetic susceptibility?

How the self inductance of a coil depends on number of turns in the coil?

For which posmon of the object magnlflcatlon of convex lens . |s —1
(mmus one)’? :

\



33 (NS)

TR AT ltlllllllllllllllltlll
7).  For WhICh angle of mcndence reflected ray is completely po|ar|sed’?
8)  Mention any one type of electron emission.
9) Write the expression for energy of an electron in eIectron orbit of
; hydrogen atom.
okt '
10) erte the relation between Ha|f-L|fe and Mean-Life of radio active
| element.
PART =B
Answer any five of the following questions : ' (5 x 2 =10)
- 11) Write any two basic properties of charge.
12)  Write the expression for drift velocity interms of current, explain the terms
used
13)  Define magnetic 'dip’ and ‘declination’ at a place.
14) Write the expression for speed of light intétms of “u,” and “e,”;

explain the térms used.
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15) Write the ray diagram for formation of‘image in the simple microscope.

16) . What is diffraction of light?

- 17)  Write the expression for de-Broine wave length of electrons interms of
electric potential and explain the terms used.

18)  Distinguish between n-type and p-type semi cohductors.

PART-C
Answer any five of the following questions : (5 x 3=15)

19)  Derive an expression for potential energy of electric-di-pole placed in an
uniform electric field.

20)  Write the eXpression for force per unit length between two straight parallel
current carrying conductors of infinite length. Hence define SlI unit of
current ‘ampere’.

21)  Distinguish between ‘dia’ and ‘ferro’ magnetic materials.

22) Mention the three types energy loss in a transformer.
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_ 23) Write three experimental observations of photoelectric effect.
24)  Write the three postulates of Bohr's atomic model.
25) Explain ‘Conduction band’ ‘Valance band’ and ‘Energy gap’, in semi
conductors.
26) What is modulation? Write the block diagram of the receiver.
PART - D
IV. Answer any two of the following questions : (2x5=10)
27) State Gauss’s law. Derive an expression for electric intensity at a point
outside the uniformly charged shell. '
28) Two cells of emf E, and E, and internal r'esistahce r, and r, are
' connected. in parallel such that they send current in same direction.
Derive an expression for equivalent resistance and equivalent emf of the
combination.
29)

Derive an expression for the intensity of magnet|c field at any point on the
axis of a circular current loop. .
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V. Answer any two of the following questions : . (2x 5=10)

30) Derive an expression for the impedance of a series LCR circuit, when an
AC voltage is applied to it.

31) Derive"‘ Lensmaker’s ” formula:

32) Explain the working of a n-p-n transistor in CE mode as an amplifier.

VL. Answer any three of the following questions : (3x 5=15)

33) In a circular parallel plate capacitor radius of each plate is 56 cm and they
are separated by a distance.of 2 mm. Calculate the capaciténce and the
energy stored, when it is charged by connecting the battery of 200 V

given e, = 8.854x107 "> Fm™).
0 E

34) Two resistors are connected in series with 5V battery of negligible internal

resistance. ‘A current of 2A flows through each resistor. If they are

connected in parallel with the samé battery a current of %QA flows

through combination. Calculate the value of each resistance.
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1 35).
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'A conductor of Iength 3m movmg ima umform magnet|c fleld of strength

'-100 T It covers a dlstance of 70 m |n 5 sec.. Its plane of motlon makes an

angle of 30° W|th dlrectlon of magnetlc fleld Calculate the emf |nduced

it

' 36)

-37)

In a Young's-double slit experiment wave length of light uséd is 5000 A

and distance between the siits is 2 mm, distance of screen from the slits
is 1 m. Find fringe width and also calculate the distance of 7" dark fringe

from central bright fringe.

Half life of U-238 undergomg o - decay is 4 5 x 10g years What is the

actlwty of.one gram of U- 238 sample’? -
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(English Version)

Instructions : 1. All Parts are compulsory.

2. ' Answer without relevant diagram/figure/circuit wherever
necessary will not ce'_.r_ry any marks.

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

PART —A
I.  Answer all the following questions : . (10 x 1 =10)
- 1) Write the Sl unit of electri¢ flux.
2) Graphically represent the variation of reS|stIV|ty of a semiconductor with
absolute temperature
3)  Give any one use of electromagnet.
4) What is the significance of Lenz’s law?
5) How does capacitive reactance vary with frequency?
6) Arrange the followmg electromagnetic waves in ascendmg order of their
wavelength :
Radio waves, Gamma rays, Infrared waves, X-rays.
~7)  Why does sky appear blue?
| 8) Mention a method to increase the resolving power of a microscope.
9)  Write the nuclear reaction equation for alpha decay of 33°U.

Draw the logic symbol of NOR gate.
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PART - B

Answer any five of the following questions : (Bbx2= 10)

11)

12)

13)

14)

15)

16)

17)

18)

State and explain Coulomb’s law in electrostatics.

A parallel plate capacitor with air between the plates has a capamtance @&
What will be the capacnance if ;

a) the dlstan.ce between the plates is doubled?

b) the space between the plates is f|lled with a substance of dielectric
constant 5? :

Write two limitations.of Ohm's law.

In a region, an electric field £=5x10°jNC™" and a magnetic field of

B=0.1kT are applled A beam of charged partlcles are prOJected along
X- dlrectlon :

Find the velocity of charged partlcles which move undeflected in thls
crossed fields. . »

Define “retentivity” and “coercivity”.
Mention two sources of energy loss in transformer.
What is displacement current? Give the"expre'ssion for it.

An alpha particle, a proton and an electron are movmg with equal kinetic
energy. Which one of these particles has the longest de Broghe.

jwavelength’? Give reason.
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PART - C

[1l.  Answer any five of the following questions : (5 x 3=15)
19)  Establish the relation between eiectric field and electric potential.
20) Derive the expression for the energy stored in a charged capacitor.

21) Give the principle of cyclotron and draw the neat labelled schematic
~ diagram of cyclotron.

22) Mention three properties of diamagnetic materials.

23) Arrive at the relation between focal length” and radius of curvature of a
spherical concave mirror.

24)  Using Huygen'’s principle, show that the angle of incidence is equal to the
angle of reflection when a plane wave front is reflected by a plane
surface.

25)  Define work function. Write Einstein's p'hotoelectric equation and explain
the terms. :

26) Give three differences between intrinsic and extrinsic semiconductors.

PART -D

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

LN 3 TR
27)  Derive the expression for conductivity of a material : ¢ = 4 4 ; Where the
; m

terms have their usual meaning.

28)  Obtain the expression for the force between two straight long parallel
conductors carrying current. Hence define “ampere".

29) With the help of a labelled diagram, derive the expression for
instantaneous emf induced in an AC generator.
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V. Answer any two of the following questions : (2 x 5=10)

30)

31)

32)

Obtain the expression for the fringe width of interference fringes in
Young's Double slit experiment.

Using Bohr's postulates, derive the expression for the. radius of n'"
stationary orbit of electron in hydrogen atom. Hence write the expression
for Bohr radius. :

\What is rectification? Explain the working of a p-n junction diode asa half

wave rectifier. Draw the input and output wave forms.

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

33)

34)

35)

Two point charges q,=5u4C and q,=-5uC are located at A and B
separated by 0.2 m in vacuum. ' ' ’

a) What is the electric field at the midpoint O of the line joining the
charges? :

b) If a negative test charge of magnitude 2nC is placed at O, what is

the force experienced by the test charge?

a) Three resistors 30, 4Q and 12Q are connected in parallel. What is
the effective resistaere of the combination?

~ b) If the combination is connected to a battery of emf 6 V and internal

resistance 0.5Q, find the current drawn from the battery and

terminal potential difference across the battery.

A series LCR circuit contains a pure inductor of inductance 5.0 H,
a capacitor of capacitance 204 F and a resistor of resistance 40Q2.

a) Find the resonant frequency of the circuit.

b) Calculate the Quality factor (Q-factor) of the circuit.

' ¢) Whatis the impedance at resonant condition?
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36)

'37)'
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At what angle- should a ray of light be incident on the face of an
equilateral prism, so that it just suffers total internal reflection at the other
face? The refractive index of the material of the prism is 1.5.

A copper coin has a mass of 63.0 g. Calculate the nuclear energy that

~would be required to separate all the neutrons and protons from each

other. The'coin is entirely made of 53Cu atoms.

Mass of 53 Cu atom = 62.92960 u
Mass of proton = 1,00727 u
Mass of neutron = .1 .00866 u

Avogadro’s number = 6.022 x10% .
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Instructions : 1. All Parts are compulsory.

1)
2)

3

5)

6)

7)

2. Answers without relevant diagram/figure/circuit wherever
necessary will not carry any marks.

3. Direct answers to the numericél problems without writing
the relevant formula and detailed solutions will not carry
any marks. ‘

PART - A

Answer any ten of the following questions : (10 x 1 =10)

Name the apparatus used to detect electric charge on a body.
Define ‘electric dipole moment'.
State ohm’s law.

The resistance of a carbon resistor with four coloured rings is
(500 + 50)Q . Identify the colour of fourth ring. ‘

What is the magnitude of the magnetic force on a charged particle moving
anti-parallel to a uniform magnetic field?

Define the magnetic declination at a place on the Earth.
Mention the significance of Lenz’s law.

Write the expression for the natural frequency of oscillations in an
LC circuit.
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9) Write the relation between the magnitude of the electric and the magnetlc
flelds in an electromagnetic wave.

10) Name the type of electromagnetic rays lying between ultraviolet and.
gamma rays.

i
u

11) What are coherent sources of light?

12) How does the resolving power of a telescope change on increasing the
diameter of the objective lens?

13) What is meant by the ionisation energy of an atom?
14) Give an example for elemental semiconductor.

15) Draw the logic symbol of NOT-gate.

PART -B

Answer any five of the following questions : . (5x2=10)
16) 'What are polar and non-polar molecules?

17) Show with schematic graphs variation of resistivity with absolute
- temperature for

i

a) Nichrome and

b) Silicon
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18)

19)

20)

21)

22)

23)

10- IR T

The current in a coil falls from 25 mA to 0 mA in 1 ms and induces an emf
of 10 V. in it. Find the self-inductance of the coil.

Give the working principle of AC generator Why the current generated by
it'is called alternating current?

What is displacement current? Write its expression.
Give the reasons for the following statements :

a) The sun is visible a little before the actual sunrise and until a little
after the actual sunset.

b) The sky appears blue.
Write any two uses of polaroids.

What are de Broglie waves? Name an experiment which verified the wave
nature of electrons.

24) Draw the labeled diagram representing the schematic arrangement of
Geiger-Marsden experiment for alpha-particle scattering.

25) Give any two advantages of LEDs over conventional incandescent low
power lamps.

PART-C

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

26) Mention the three factors on which the capacitance of a dielectric parallel

' plate capacnor depends.

27) Derive the expression for the drift velocity of electrons in a conductor in

terms of their relaxation time.
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28) Write the two reasons to show that, ‘the galvanometer as such can not be
used as an ammeter’. Give the method of converting the galvanometer
into an ammeter.

29) List any three properties of ferromagnetic substances.

30) Write any three applications in which advantage of eddy currents are
used.

31) Mention any three sources of energy loss in an actual transformer.

32) Using Huygen's principle, show that the angle of incidence is equal to the
angle of reflection, when a plane wavefront is reflected by a plane
surface.

33) Write the three postulates of Bohr model of the hydrogen atom.

34)\ Define ‘mass defect’ and ‘binding energy’ of a nucleus. Write the relation
between them.

35) Give any three differences between intrinsic and extrinsic
semiconductors.

PART -D

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

36) What is an electric field line? Write the four general properties of electric
field lines.

37) Using Kirchhoff’s rules, obtain the expression for the balancing condltlon

of Wheatstone bridge.
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VI.

38) With the help of a diagram, derive the expression for the torque on a
rectangular loop placed in a uniform magnetic field.

39) Derive the expression for the magnitude of the magnetic field at a point
on the axis of a current carrying solenoid. Hence show that it is equivalent

to a bar magnet.

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

40) Show that the current lags the voltage by % in an AC circuit containing a

pure inductor. Draw the phasor diagram for it.
41) Derive lens maker’s formula for a convex lens.

42) Define photoelectric work function. Write the four experimental
observations of photoelectric effect.

43) What is rectifier? With the suitable circuit diagram, explain the working of

p-n junction diode as a fuII-wave rectifier. Draw the input and the output
waveforms.

Answer any three of the following questions : _ (3x5=15)

44) Two-small charged spheres having charges of 2x107C and 3x107'C
are placed 3 cm apart in vacuum. Find the electrostatic force between
them. Find the new force, when the distance between them is doubled.

— 9%10° Nm2C>

Given :
7TE,
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45) A charge of 8 mC is located at the origin. Calculate the work done in

taking a small charge of —2x1078C from a point A(3cm, 0, 0) to a point
B(0, 4cm, 0) via a point C(3cm, 4cm, 0).

Given :

1 9x10°Nm?C>.
TE, .

- 46) In the following circuit, find the current I.

4y oVl %79

T

47) A circular copper coil of mean radius 6.284 cm has 20 turns. If a current

48)

of 2A is passed through this coil, find the magnitude of the magnetic field
at its centre. Also find the magnetic dipole moment of this current -coil.

Given : uy=4zx107"Hm™,

A ray of light passes through an equilateral glass prism such: that the
refracted ray inside the prism is parallel to its base. Calculate the

L

é,) ‘angle of deviation of the ray and

b) speed of light ray inside the prism.

and the speed of light in

N w

Given : the refractive index of gléss =

vacuum = 3x108ms™".
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49)

50)

A4- : YT

Two slits separated by 1 mm in Young’s double slit experiment are
iIIumihated\by the violet light of the wavelength 400I'nm. The interference
fringes are obtained on the screen placed at 1 m from the ints_;. Find the
fringe width. If the violet light is replaced by the red light of the wavelength

700 nm, find the percentage change in fringe width.

The normal activity of living carbon (C-14) containing matter is found to
be about 15'decays per minute per gram of carbon. A specimen found in
an archaeological excavation has an activity of 1.5 decays per minute per

gram of carbon matter. Estimate the age of the specimen.

Given : the half-life of carbon (C-14) is 5730 years.




