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c=3x10%m/s

h=6.63 x107347Js

e=16x101C

Yy = 41 x 107 TmA!

g, = 8.854 x 10712 C2 N1 m2

1
—=09x 10 Nm?2 C?2
47‘580

TAF 1 §8IHH (m) = 9.1 x 10> kg
¢ 1 GIHH = 1.675 x 1027 kg
et o1 g0 = 1.673 x 1027 kg
JATENTIGT & = 6.023 x 1023 Ui 719 A
SiegemH s = 1.38 x 10723 JK-!

General Instructions :

551

)
(i)

(iii)

(iv)

v)

All questions are compulsory. There are 26 questions in all.

This question paper has five sections . Section A, Section B, Section C, Section D
and Section E.

Section A contains five questions of one mark each, Section B contains five
questions of two marks each, Section C contains twelve questions of three marks
each, Section D contains one value based question of four marks and Section E
contains three questions of five marks each.

There is no overall choice. However, an internal choice has been provided in one
question of two marks, one question of three marks and all the three questions of
five marks weightage. You have to attempt only one of the choices in such questions.

You may use the following values of physical constants wherever necessary :
c=3x10%m/s

h=6.63 x 1034 Js

e=1.6x1019C

Yy = 41 x 107 Tm Al

g, =8.854x 10712 C2 N1 m™

1
—=9x 10 Nm?2 C?2
47‘580

Mass of electron (m,) =9.1 x 103! kg

Mass of neutron = 1.675 x 1027 kg

Mass of proton = 1.673 x 10727 kg

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann constant = 1.38 x 10-23 JK~!
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Tue - A
SECTION - A

fopelt gtz ol fawe=R V deh Iitd foram | afg I atmew o form § or @t 36k

3t~ o7 o foTg =eiehs feTRa |

An electron is accelerated through a potential difference V. Write the expression for its

final speed, if it was initially at rest.

A TS SHoft o & IS el THEHH TEhH &3 § Y99 Hd & | T8l & h
AT qT GEU & i G & 30° 9T ot AT B | $eh G =t T J&9 9 6 W
ferfaa |

Two protons of equal kinetic energies enter a region of uniform magnetic field. The
first proton enters normal to the field direction while the second enters at 30° to the

field direction. Name the trajectories followed by them.

et Tt g ferad= o fore fopest o1 e ferquon a5k difew |

Draw a graph showing the intensity distribution of fringes due to diffraction at single

slit.

S T HeXvT & foTu IUhT 8 deft Sed-grareh i <hi 3af ufer fafen |

Write the range of frequencies of electromagnetic waves which propagate through sky

wave mode.

o9 <hY ewdn bl afemer S 31 sEenT SI A fafgu |

Define the power of a lens. Write its S.I. unit.
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SECTION - B

TR T I3 STIARR %W I8 & afgnieft srfieraaa fefires foreht wohawm grasha &= o
feud 8 | AB foreht vt @ €t 2 T8 AR ah Wieeht fi t = 0 W ash o fean man 2 |
Uk ®Y § SATEAT SHITT 5 T9 & A1 Fueel! § IR emf & form Topr foremor grm |
(T % Crerl o e shi IUET HIfT |)

A rectangular frame of wire is placed in a uniform magnetic field directed outwards,
normal to the paper. AB is connected to a spring which is stretched to A'B" and then
released at time t = 0. Explain qualitatively how induced e.m.f. in the coil would vary

with time. (Neglect damping of oscillations of spring)

[ ] A’

° ° |o °
C A
|
° ° ° |o °
| JmT\—E
° ° ° |o °
|
D ' B
° ° ° |o o
B’

(a) UG FrEehId Sl el TRUTST SIS AT SATUfeeh JrehefiardT o 9ol H 381 §aY
ferfee |

(b) o TR Ut A 3R Bl Imfareh greehsiierand 0.96 3R 500 8 | g
Terelf A 3TR B % 98T |

(a) Define the term magnetic susceptibility and write its relation in terms of relative
magnetic permeability.

(b) Two magnetic materials A and B have relative magnetic permeabilities of 0.96

and 500. Identify the magnetic materials A and B.
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8. (a) TR forerei o wied forga-grareh fafertor w1 weh Swm G |
(b) Tfefaa feafa 6 =men & fore v w 3erem §f
() oo am 7, g SIS =Te 9 S @ a9
(ii)  hal T G §, T IS FreTo 9T & 2 |

(a) Give one use of electromagnetic radiations obtained in nuclear disintegrations.

(b) Give one example each to illustrate the situation where there is (i) displacement
current but no conduction current and (ii) only conduction current but no

displacement current.

9. 3G Yh I Il T HI S fereh arg % U8 § g Scafsid wdt 2 R 33 VH
e fawa g quid: Ue feam mam g 1 afg 8 x 101 Hz 3mafa W 39 a1g 9 v faega
IS TR Bl ST 7, A 39 91q < foT¢ Rl %o (eV H) Tiehford it |

YT

fopeft S 1T 6.0 x 10'4 Hz 3Tafd o1 Tehavfl Jeprer Iede fehall T 8 | IcasH &ma
2.0 x 103 W B | ufteheta HIfSTT (i) seprer fopeor gt 8§ fereft wier <t St =1 (ii) & gra
3TrEd IR T I ThUE IS B ATt RIS <hl TRET 1 |

Find the frequency of light which ejects electrons from a metal surface, fully stopped

by a retarding potential of 3.3 V. If photo electric €mission begins in this metal at a

frequency of 8 x 10'4 Hz, calculate the work function (in eV) for this metal.
OR

Monochromatic light of frequency 6.0 x.10'4 Hz is produced by a laser. The power
emitted is 2.0 x 1073 W. Calculate the (i) energy of a photon in the light beam and

(i1) number of photons emitted on.an average by the source.

10.  Toreht gregiom W] § (i) fedfir Taa ST TR 8 969 TR 9T (i) ITaH STE Sl Wi
¥ Tt arHa TR o forelt soiagia & Hehul & HRW Icafeia fafeRtor <t maf
ITUTA TEhfoTd hITTT |

Calculate the ratio of the frequencies of the radiation emitted due to transition of the
electron in a hydrogen atom from its (i) second permitted energy level to the first level

and (i1) highest permitted energy level to the second permitted level.
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gueg -9

SECTION - C
forgga werer <hi wftameT foerRae aem s&eht SI AT fofay | o o feame 7o forga & saea
E, = ax, E, =0, EZ=0§,aﬁa=%,méﬂﬂmﬁsaﬁWWqﬁmqaﬁm,
a=0.1m AT |
y
0) ! >X
< a —|/”
/ :
Z
3T

TH Toigd 2.0 x 104 N/C! afEr 6 uwEHH foga & 15 om gff o et ®
(e () Torm stereen & =retent 34 ot e T 3 Soergi gT foTq 7T Ty <hT diteher hifT |

v

¥ + + + + +
(a)
&1 ST T THM T@d g I 3aeh e Sopfia (Iedt) < 9w (Fast b) ot v
T G 31 gl ek T H 1T 7 T 31 aitehet Shifsig |

D1

+ -

+

(b)

Define electric flux and write its'SI unit. The electric field components in the figure
100 N

shown are : E, = au, Ey =0, B, =0 where o = Cm Calculate the charge within the

cube, assuming a = 0.1m.

y
—
I E,
1
O — —> X
<— a —>| 7
a

z

OR
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An electron falls through a distance of 1.5 cm in a uniform electric field of magnitude
2.0 x 10* N/C (Fig. a)

(a)

Calculate the time it takes to fall through this distance starting from rest.
]

+

(b)

If the direction of the field is reversed (fig. b) keeping its magnitude unchanged,
calculate the time taken by a proton to fall through this distance starting from rest.

-+ -

€ 3R €, emfﬁ??ﬁ“\}lﬂﬁﬂéﬁ ST T shasT: r, 3ﬁ'{r2§, W%ﬂfﬁﬂ?ﬁﬁﬁ% -
(i) TN  god Ufaty, qe

(i) GFSH % oI emf
% foTu = T hITT |

Two cells of emfs ¢, & ¢, and internal resistances Ty & r, respectively are connected
in parallel. Obtain expressions for the equivalent.

(1) resistance and

(1)) emf of the combination

(a) < THIR foega amreTdt Ficteh! & i T aTel 9t % Ual § foR[a 9T % SI Uk
=1 e ST |

(b) T G H YU d % G v HIY HHI FTetehl § SHM TR [ 3R [, Fr amrd
TaTTEd & &l & | 37 TTctehi o Si= TN shi ST fohd TR i ST Tehdll & 7 ATQ
T QI TTeTehi o Sieh Aed H forelt <fier =imereh i, e o [ fordia fem 4 wafea
BT 2, T feam sme at fier =t W R ainH s srd i |
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(a) Define SI unit of current in terms of the force between two parallel current

carrying conductors.

(b) Two long straight parallel conductors carrying steady currents I, and I, along the

same direction are separated by a distance d. How does one explain the force of

attraction between them ? If a third conductor carrying a current I, in the

opposite direction is placed just in the middle of these conductors, find the

resultant force acting on the third conductor.

14. (a) I [ <Hean 1 3 AYfIa T el dieriae & o 7, i Rageha: gfad st
< fteran @ Bl } 7 1 98 Werias o srfrfemmg ot it st @ 7 o Se Al
ST SHIT |
(b) IS TUAS gfad Teprer 4 fohet TieTtiare § TRAT 8 | T gRT TIeiidg o guid i
1 Teh QL <5k § T SrehTeT Shi <fferem s fereror gurisw |

(a) When an unpolarized light of intensity I  is passed through a polaroid, what is

the intensity of the linearly polarized light ? Does it depend on the orientation of

the polaroid ? Explain your answer.

(b) A plane polarized beam of light is passed through a polaroid. Show graphically
the variation of the intensity of the transmitted light with angle of rotation of the

polaroid in complete one rotation.

15. 39 foRU 1T g <ht ST #hid BT, TSI o Tehrl fore[d THiehtvT o1 Jeoi@ i |

2
Vmax
Ok~ n —

14\ /// Vv —>
-

w/

3R v 1 TR ToRet SRTST GATET I8 TR STTUAH hidl § | Sideii ol STIehad =Te
T (V2 ) S ST (v) o <=1 1% SR & T SFTHR & | S £, n G ST b
S m % UG1 H IS o Jehre1 fareqd Aefiehtvr shT 3TN ohid B (i) WTeh famh 3T

(ii) STehTST GITE UeTe o Sl Bl o foTl SsTeh T HIT |
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55/1

State Einstein’s photoelectric equation explaining the symbols used.

!

2
Vmax
ok n —

1'1\ /// Vv —>
P

*/

Light of frequency v incident is on a photosensitive surface. A graph of the square of

the maximum speed of the electrons (V2

max) vs. v is obtained as shown in the figure.

Using Einstein’s photoelectric equation, obtain expressions for (i) Planck’s constant

(i1) work function of the given photosensitive material in terms of parameters /, n and

mass of the electron m.

(2)

(b)

(a)

(b)

foreft gfaretatit =k et 1 Feaforst oAt <61, 3ok off ) YR o Thetd o &9 H,
Terertor T Wit gRITST | 39 & bt 3ifeha hifore STat Frivehiar ot (i) 3Tehet, e
(ii) Ifepeff 2 |

&) el v Srfrshar —

235 a 94
n-+ U—— Xe + Sr+ 2n
92 54 b

7 a 3R b HM HEiNT HIfT |

Draw a plot showing the variation of potential energy of a pair of nucleons as a
function of their separation. Mark the regions where the nuclear force is

(1) attractive and (ii) repulsive.
In the nuclear reaction

235 a 94
n-+ U——b Xe + Sr+ 2n
92 54 b

determine the values of a and b.

cn


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

17. (a) To=1 o g aet o feu e Haie & fo gemm aneft fafeu |

A

B

(b) TrH BIEI-SRTE % TETe $l H&T T ST I |

(a)  Write the truth table for the combination of the gates shown in the figure.

A

B

(b) Explain briefly how a photo diode operates.

18. IS Icgsieh fo=amd § n—p-n THIREM TSRt 1 A1Hifhd giuY 0@ Fitae | g8a o
T HIFTT foh T8 ISR icedt Jatieh o €9 § fhE YR ITNT {31 ST 2

Draw a labelled circuit diagram of n-p-n germanium. transistor in common emitter

configuration. Explain briefly, how this transistor.is used as a voltage amplifier.

19. (a) SobTe fortuT 3T <6l FETIdT & Ig guTisy, foh foheft staaer gdur o1 Sw=n ferelt o 6
e 3 ITafia fors = e A 1§ ford TR fhan ST # |

(b) U TohTUT 3TR@ T YN Hleh cdU TF 3R Rash 3maeq & foiw =uere yma
I |

(a) With the help of a ray diagram, show how a concave mirror is used to obtain an

erect and magnified image of an object.

(b) Using the above ray diagram, obtain the mirror formula and the expression for

linear magnification.
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20. (a) W HEd FEH 1 Iooi@ ity 3T 30 Tfey ®Y § =R hifsy |

(b) SN ETEE T <1 U B r B i geia pueeh, Rred aw [ yefed & @ R
o HRUT I8k & T FUST! o g § gl x T FRa Topell forg Tt grarehly &1 o g
STk T I |

(a) State Biot — Savart law and express it in the vector form.

(b) Using Biot — Savart law, obtain the expression for the magnetic field due to a
circular coil of radius r, carrying a current I at a point on its axis distant x from
the centre of the coil.

21. ot o formt o1 SR shtd 3T feu T uftaer 3@ § B 31 D & o9 favarr afesfera
ST |

A ==2m29

1V, — 20 — 1V,
10 1O

D 1 C

Using Kirchhoff’s rules, calculate the potential difference between B and D in the
circuit diagram as shown in the figure.

A 2V,2Q

LV, — 20 — 1V,
1Q 1Q

22. (i) TR 3R faada @ 3= fhatl o o= g ¥e feifaw |
(i) = <k Topelt Tgfertt s o ferfeanl & o gft w forq we W 36t et Bt & | Afg g
! AT 6T 3T 5 cm TUFRARG &, a1 Bhal-<IeE § 30 um 1 IiaaH & Sl
g | fean 2 Top forfi & o= 1 g0 1 mm 2 | ST9RT foRU T SRR hl TG

qfehfera Shifs |
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(1)  Write two points to distinguish between interference and diffraction fringes.

(i) In a Young’s double slit experiment, fringes are obtained on a screen placed a
certain distance away from the slits. If the screen is moved by 5 cm towards the
slits, the fringe width changes by 30 um. Given that the slits are 1 mm apart,

calculate the wavelength of the light used.
gie —-¢
SECTION — D
it TetereH! sreme il 3R 38 W o8 #iefl @<t g I 76 off | 3% et
et 8 @ ot | 3R Tt fer 32 SRt o urE o A | gieret 1 sfieht Trstereaft <t wfgal
®IITH foram 3R T o g€l g2 Tt B | 3= T i avEeh TR o i qume
fea |
(a) el &1 RIS 4 | 3T §H aret ferega - grarehizn ferferton =61 9w ferfaw |
(b) 3 fafertor fpm TR S fepu S 8 2
(c) W fohu ST oot ferega-grarhiar forfereon <At qameed &1 fafaw |
(d) e g wefid g e ferfau |

Mrs. Rajlakshmi had a sudden fall and was thereafter unable to stand straight. She was
in great pain. Her daughter Rita took her to the doctor. The doctor took a photograph
of Mrs. Rajlakshmi’s bones and found that she had suffered a fracture. He advised her

to rest and take the required treatment.

(a) Name the electromagnetic radiation used to take the photograph of the bones.
(b) How is this radiation produced ?

(c) Mention the range of the wavelength of this electromagnetic radiation.

(d) Write two values displayed by Rita.

12
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ogueg - g
SECTION - E
24. < forg 3TmE q 3R — q FE: (0, 0, —a) 3T (0, 0, a) forgati W@ & |
(a) (0,0, z) 3 (x, y, 0) W R forega fawa aftsfera shifsra |

(b) et oTe wliequr e s X-31&1 % ITfew (5, 0, 0) & (=7, 0, 0) T of I
feperr sl fepan ST @ 7

(c) 38 Teufd o 319 319 I T T aiEcH il Afe e ST 1, 3781 of formgatl &
o 1 7Y, X378 o ST 7 B I3 T ATGFo0 T 7l 7
(d) 379 Ffe i forg et w1 foreh whem s foga &= E 8 3 feufoa | wan
T, A 39 STa e Y 3heh Sl Sqer % fama 7 fefas it @ et ¢
ek TeHTUT § 379 TR hl gfE HIfT |
FeET

C, o1t < foreft wefe &l fawa v, @@ Sl €, 9Tian 3 371 SuTie 1 favamm v,

T ST fehel TR B | 316 39 HLIfEAl 36kl 379 - 3101 3TTae Seft @ foifora i

3 Uh-gaL & FHIAL H Haa o w7 | i |

(a) UH-gH H HANSI i & g6l 1 I FUTE | Fierd $o Sl

(b) 7 QT HUTRET o THIR S H |ied Ht ol

(c) WU ASH § Hied et ol 3 §AIfa i & qd 390 pot Ffad ol o o
T ! AT HIT |

Two point charges q and —q are located at points (0, 0, —a) and (0, 0, a) respectively.

(a) Find the electrostatic potential at (0, 0, z) and (x, y, 0)

(b) How much work is done in moving a small test charge from the point (5, 0, 0) to

(=7, 0, 0) along the x-axis ?

55/1 13 cn
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(c) How would your answer change if the path of the test charge between the same
points is not along the x-axis but along any other random path ?

(d) If the above point charges are now placed in the same positions in a uniform

external electric field ﬁ, what would be the potential energy of the charge
system in its orientation of unstable equilibrium ?

Justify your answer in each case.
OR

A capacitor of capacitance C, is charged to a potential V| while another capacitor of
capacitance C, is charged to a potential difference V,. The capacitors are now

disconnected from their respective charging batteries and connected in parallel to each
other.

(a) Find the total energy stored in the two capacitors before they are connected.
(b) Find the total energy stored in the parallel combination of the two capacitors.

(c) Explain the reason for the difference of energy in parallel combination in
comparison to the total energy before they are connected.

(a) ITIIIF A-C EId <hl ST o 1 ARG Ficrarra qim ST Sfaeard i fo=ror gori
° fo1e T i |

(b) TH AC &I ¥ Je Fereft RC 2iwft ftue w1 %er 3@ Eifaw |

(c) e fereht Fferd X o5 foi 0X 220 V Sremarc slfecdn STIyeR i STl g af 389 0.25A

HT Tt Al &, Sl hell # ST deedt § 5 e wa At 2 | 9w g
Fieedt w1 foreft 311 gfora v o Rl W argyger fomerm wman 8, @ |9 9 YaTted
B & T 319 g ST alodl ! &l Hell § Bl 8 |

(i) Il X 3R Y & 9m fafaw |

(i) 3% feufa o uftey O yanfaa om uitehferd SifSe STe 36} dicear s X @Y &
Soft TR T SAueR R ST 2 |

JYET

14

cn


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

26.

55/1

(2)
(b)
(©)
(d)

(2)

(b)
(c)

(a)
(b)
(c)
(d)

(2)

(b)

fepet ST o1 i firgT ferftag |
Tereft TamhTHR <t gara <ht aftumT fefgu |
feregi <1 Tl 1 Seoi@ HIFTT 71 ferefl TTHBTHT 6t S&TdT FH H 2 & |

gfe frfa wfata 440 Q 7, a1 220 V #5122 V ¥ gfEfda @ 9 90% <&rdr &
STTETRf TN S TIfieh Hueet § JaTlad ST qiehiord shifa |

Draw graphs showing the variations of inductive reactance and capacitive

reactance with frequency of the applied ac source.

Draw the phasor diagram for a series RC circuit connected to an ac source.

An alternating voltage of 220 V is applied across a device X, a current of 0.25 A
flows, which lag behind the applied voltage in phase by % radian. If the same

voltage is applied across another device Y, the same current flows but now it is

in phase with the applied voltage.
(1) Name the devices X and Y.

(i) Calculate the current flowing in the circuit when the‘same voltage is

applied across the series combination of X and Y.

OR
State the principle of working of a transformer.
Define efficiency of a transformer.
State any two factors that reduce the efficiency of a transformer.

Calculate the current drawn by the primary of a 90% efficient transformer which

steps down 220 V to 22 V, if the output resistance is 440 Q.

I fort <l FEEdl | p-n TiY SRS & fHi0 § g9 areft < Fewyel aifRans
Sl =T HIfSTT | 374 (i) BTET & qe (i) Tftrent fasra shi afeam faRew |

Teh AT S=E U p-n T SRS 1 U9y F SH13T 3R 35eh! SHrifafe 6
STEAT hHITT |

15
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(2)

(b)

(a)

(b)

(2)

(b)

3 A hRhl 1 T H AT iU | S ored gt et bt ofvel od 1 gl
T S | AT <hl STTavIehdT hl =IR—IETd SEUd % |
frefefad o qured i : (1) aTaeh aaT (ii) TTgetsh Tt a9 (iii) 3T Higed

aaT

Explain with the help of suitable diagram, the two processes which occur during
the formations of a p-n junction diode. Hence define the terms (i) depletion

region and (i1) potential barrier.

Draw a circuit diagram of a p-n junction diode under forward bias and explain its

working.
OR

Describe briefly three factors which justify the need for modulation of audio

frequency signals over long distances in communication.

Draw the waveforms of (i) carrier wave, (ii) a modulating signal and

(i11) amplitude modulated wave.

16
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