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c=3x108 m/s
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Ko = 41 X 107/ Tm AL
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41t80

=9x10° Nm? C2

A T 59 (m,) = 9-1 X 10731 kg
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General Instructions :

Read the following instructions carefully and follow them :

(1) This question paper contains 33 questions. All questions are compulsory.

(it)  This question paper is divided into five sections — Sections A, B, C, D and E.

(iit) In Section A — Questions no. 1 to 16 are Multiple Choice type questions. Each
question carries 1 mark.

(iv) In Section B - Questions no. 17 to 21 are Very Short Answer type questions.
Each question carries 2 marks.

(v)  In Section C — Questions no. 22 to 28 are Short Answer type questions. Each
question carries 3 marks.

(vi) In Section D - Questions no. 29 and 30 are case study-based questions. Each
question carries 4 marks.

(vii) In Section E — Questions no. 31 to 33 are Long Answer type questions. Each
question carries 5 marks.

(viit) There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the Sections except Section A.

(ix)  Kindly note that there is a separate question paper for Visually Impaired
candidates.

(x) Use of calculators is not allowed.

You may use the following values of physical constants wherever necessary :
c=3x10%m/s
h = 6-63 x 1034 Js
e=16x10719C
o =4mx 107 Tm A™?
g9 = 8:854x 10712 C2 NI m2

1

47‘580

=9x 109N m? C2

Mass of electron (m,) = 9-1 x 10731 kg

Mass of neutron = 1-675 x 10727 kg
Mass of proton = 1-673 X 1027 kg
Avogadro’s number = 6-023 x 1023

Boltzmann constant = 1-38 x 10723 JK!

per gram mole
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1. foya ol 1:0 x 10712 Cm 71 %1 fogd foga x-99 & e @i g 1@ e o
forell &7 2:0 x 10% NC~1 afeaTor o1 'S forgrd-arT ST foharm T @ | forpa-&rm %

TR Tehieh |iawT B, %3 & | 3ET &0 Ty T HRIT SI-SATE0T b1 GRHATOT 2

2
(A)  05x10-% Nm (B) 1-0 x 1008 Nm
(C)  20x 1078 Nm (D) 40 x 108 Nm

2. S B ufder 7 9T T R <A1 AT ST €, Ses 9 a AeaTo SHehdT & FiTh
(A)  IFH &I | 3T AT gt STRF F e awq & I a1 711 A & |
(B) e JUMT &1 Wehall & ST gHehT Tfarer {3 &1 wehar 2 |
(C) = o Tol oX qeeaor forerd-&r TerTfua & ST & S Scidg 1 bl geheta & |
(D)  d=q H Hed Fora TehIT ohl =Tet | TTH hLd ¢ |

3. ATV =, & EE ST o %1 BT 8 B = B, | + Byk mwd
AT AT & | 3 0T T ST ot b7 URHATIT §

(A)  qvy(By+Bg) (B) q*’VO (B1 +By)
(©)  qvyy (B +B3) (D) qyvyBZ+B2)

4. IS DS ek WP I (ohwT THAHTT Frerch &5 § HeRIUT ST & | 6 vaieh ol ael
e TfoTd foham SITAT & ST deh foh S8 O T SIcT-SATE0] SHeh SATHeR HH o ST
B ST | T FFaTeh i [oTd HI0T Tk H(UTel (bl T &, TE & -

(A) 30° (B) 45°
(C) 60° (D) 75°
5.  SROTCHS JFeeh S ATt qaTd B
(A)  wfergrsehia (B) ATIFHT
(C) dre-gFaehia (D) IFverhT
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SECTION A

1. An electric dipole of dipole moment 1-:0 x 10~12 Cm lies along x-axis. An
electric field of magnitude 20 x 104 NC~! is switched on at an instant in

AN
the region. The unit vector along the electric field is 73/1\+ % j. The

magnitude of the torque acting on the dipole at that instant is :
(A)  05x 1075 Nm (B) 10 x 10~ Nm
(C) 2:0x108Nm (D) 40 x 108 Nm
2. When the switch of the circuit is turned on, the filament of the bulb glows
instantaneously because :

(A) the electrons coming from the power source move fast through the
initially empty filament.

(B)  the filament may be old having low resistance.

(C) electric field is established instantaneously across the filament
which pushes the electrons.

(D) free electrons in the filament travel with the speed of light.

A
3. A particle with charge q moving with velocity V= vyl enters a region
— A A
with magnetic field B = B;j + B, k. The magnitude of force experienced

by the particle is :

(A qvy (By +By) (B) q./v, (By + By)
(©)  qvyy(BI+B2) (D) qyvyBZ+B2)

4. A bar magnet is initially at right angles to a uniform magnetic field. The
magnet is rotated till the torque acting on it becomes one-half of its
initial value. The angle through which the bar magnet is rotated is :

(A) 30° (B) 45°
(C) 60° (D) 75°

5. The materials having negative magnetic susceptibility are :
(A) diamagnetic (B) paramagnetic
(C) ferromagnetic (D) non-magnetic
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6. o forell Fuecl § g § TR A 8 A 6 A T T 4 ms H Tiad ail &, qef 3o
1-5 V 1 o191 51t (emf) I BT € | 59 FUSeH! h1 ToI-STehedl hT A & :

(A) o6mH (B) 12mH
(C) 3mH (D) 9mH

7. Tord wHTRR dfgeht HeTior 3t ufgshratl (F%d 25 x 1073 m2) & o & fr@-a
4 x 108 Vm1s~1 o gt & ufiard & @I & | 36 deanfy o ufgeprati o sfter oz

%TIT[%:
(A) 18x10°A (B) 347x10-% A
(C) 885x108A (D) 632x10~4A

8.  THATHd: W fordl oFe H1Y dR U HUX il AT iz TIRT 9RT Janied 8l & 8 | 39
TRTATE! TR G S~ TRTeh ) &1 T3l 3ht SATH(d 2 -

(A) TR Y Bread: sret ATt gt wieft @ |
(B) OWETE AR ¥ GHT= €iell @ |

(C) TR AR IR Hobsll &Afcst I |

(D) O <R 3 HHTE FUSTrT |

9. frfaRad & & wF-a1 & a9 o o =rere © 2

(A) Sn
(B) 3AYh (Mica)
(C) Si

(D) C
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6. When current in a coil changes at a steady rate from 8 A to 6 A in 4 ms,
an emf of 1-5 V is induced in it. The value of self-inductance of the coil is :
(A) 6mH (B) 12 mH
(C) 3mH (D) 9 mH

7. The electric field in space between the plates of a parallel plate capacitor
(each of area 2'5 x 10~3 m?) is changing at the rate of 4 x 106 Vm~1s-1.
The displacement current between the plates of the capacitor is :
(A) 18x10°A (B) 347x 106 A
(C) 885x108A (D) 6-32x 1074 A

8. A long straight wire is held vertically and carries a steady current in
upward direction. The shape of magnetic field lines produced by the
current-carrying wire are :
(A)  horizontal straight lines directed radially out from the wire.
(B)  straight lines parallel to the current-carrying wire.
(C)  concentric horizonal circles around the wire.
(D)  coaxial helixes around the wire.

9. Which of the following is an electrical conductor at room temperature ?
(A)  Sn
(B) Mica
(C) Si
(D) C
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10.  forelt Miefier gUor 3T Seu= SATEe — 2-0 8 | YT foRT TTT g qeIT ST aret Wferforesy
1 Jehfd B -
(A) 3T qAT HATHTEH
(B)  3Taqd quT ar&dideh
(C)  SfeIde qT HATHTH
(D) 3O aUT IRfh

11. & gy :
(A)  ThTST % WISH forad= gTid & STelfeh St foreidT e qemid & |
(B)  SOISRIT § WM BT & Saifeh BISHI o HaT &1 1T & |
(C)  ThTaT o WIS T Side = QT &1 3 Jehfd S & |
(D) &t fora-grarchi faferont & wieh 7et e € |
12.  TorHT T YohRT I 3R Foelt it TehmeT It ST dfterare &me & | frmfaiaa & &
HI-HT HYT T & ?
(A) Il Ot H AT I § HEAT | ST Bl € |
(B) e Ot H it I & HEAT H AT Wi § |
(C) Tl WohTeT oht et et Tehret ot qlmeed T 2 |
(D) T ShTT Gt | STl 12T Sl TITet ShreT It 2T STUETT HH ¢ |

97 &I 13 G 16 31YFIT (A) 3R R (R) THR & J97 & | €l %9 fev 10 & — 574 w
1 S (A) TT G I FRYT (R) GRT 3ifehd 1531 771 € | el S A1l o€ 78 HIEl (A),
(B), (C) ¥R (D) 4 & g Ffg |
(A)  FANERYT (A) 3R FHRT (R) IHT T&T § T FROT (R), IANFRAT (A) T T&T
ST HLATR |
(B) AT (A) R HRU (R) IHT W&l &, W HRT (R), AR (A) T Gt
AT 721 HaT § |
(C) AU (A) HE B, W R (R) AT 2 |
(D) ANTHYT (A) 3 HRT (R) SHT TSI & |
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10. The magnification produced by a spherical mirror is — 2:0. The mirror
used and the nature of the image formed will be

(A) Convex and virtual
(B) Concave and real
(C) Concave and virtual

(D) Convex and real

11. Choose the correct statement :

(A)  Photons of light show diffraction whereas electrons do not show
diffraction.

(B) Electrons have momentum whereas photons do not have
momentum.

(C) Photons of light and electrons both exhibit dual nature.

(D)  All electromagnetic radiations do not have photons.

12. A beam of red light and a beam of blue light have equal intensities.
Which of the following statements is true ?

(A)  The blue beam has more number of photons than the red beam.

(B)  The red beam has more number of photons than the blue beam.

(C)  Wavelength of red light is lesser than wavelength of blue light.

(D)  The blue light beam has lesser energy per photon than that in the
red light beam.

Questions number 13 to 16 are Assertion (A) and Reason (R) type questions. Two
statements are given — one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D) Both Assertion (A) and Reason (R) are false.
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13.  3freT (A):  Toret wehanll smmafaa fafeor & fo, fret & 78 arq & Scafsia
BIeIgciagAl st =Tl 3 ¥ forelt ffara stferepaw e a6 & v |
BT R |

FRUT(R): S o1 b1 70T FfEa rither Bt & |

14. 3B YT (A): T 9= & afe uen fo/ o< €, O W W 31 T3 & shwor foed
Yo g an |
FHN (R) : T & ToTT hH-B-hH &T T ol SATETIhdT Bl & |

15. 37T (A):  FIAE W Hig A0 LCR uftwy yg yfawe uftayr st wifa suaer

FATE |
1
FN (R) : IR X =X o= —— JHAIR|
3 L cYo \/E
16. JHMYFHIT(A): n-Th T LT RO T2l ST & |
PR (R) : A SR (ITEM) | AT IAE UeRIISe S1UEsd AT
fhEeeT STTeTeh Sl 37T Uied TR SIag S hich GATcH STl
EEASIGIR
RCLERC)

17. Tt A stdfameres ©, ATee WiEaT 5 x 108 m=3 & | vzt st g wifed
o forat Tisar 8 x 1012 m—3 RISt 7 |
F) (i) Uk (A1E) % TR ! TEGTHT TAT (ii) 39 TR 54 SUseHT STeareteh Hi
T |
@) AUsT TS § gide Wisar Uiehiord shifsTg | 2

18.  foret fafertt s & < ffet & sfer gk 1.5 mm ® | 59 f&ife %7 600 nm 3R
400 nm T % T FemRT g S o T @ qer e 9§ 1.5 m gl w e
TS T SN0 U T &0 fohall 1T & | st SFeel® & 39 foieg ol =faw gt 91
IS, o T 3T TRt o SAfhTT et ot wrehiel fohst WOt shid & | 2
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13. Assertion (A): For monochromatic incident radiation, the emitted
photoelectrons from a given metal have speed ranging
from zero to a certain maximum value.

Reason (R): Each metal has a definite work function.

14. Assertion (A) : In double slit experiment if one slit is closed, diffraction
pattern due to the other slit will appear on the screen.

Reason (R): For interference, at least two waves are required.

15. Assertion (A) : A series LCR circuit behaves as a pure resistive circuit at
resonance.

Reason (R): At resonance, X; = Xy gives o = %
16.  Assertion (A) : n-type semiconductor is not negatively charged.
Reason (R): Neutral pentavalent impurity atom doped in intrinsic
semiconductor (neutral) donates its fifth unpaired

electron to the crystal lattice and becomes a positive
donor.

SECTION B

17. In an intrinsic semiconductor, carrier’s concentration is 5 x 108 m=3.

On doping with impurity atoms, the hole concentration becomes

8 x 1012 m=3.
(a) Identify (i) the type of dopant and (ii) the extrinsic semiconductor
so formed.

(b) Calculate the electron concentration in the extrinsic
semiconductor. 2

18. In a double slit experiment, the two slits are 1-5 mm apart. The slits are
illuminated by a mixture of lights of wavelengths of 600 nm and 400 nm
and the interference pattern is observed on a screen 1-5 m away from the
slits. Find the minimum distance of the point from the central maximum
at which bright fringes of the interference patterns of the two
wavelengths coincide.

2
I 55/4/2 Page 11 of 31 P.T.O. I



@ collegebatch com

S #
it
19. HAYCHIF 1-5 T IohaT ST 10 cm o 30 GHAAT < hT BIshd U 1 HIfQ
St 1.25 3TuaT % fFeft A gan & | 2
20. ToFHl ST o BTSGIS TTATY] 3h1 IoaIch o1l STEAT § TFTad STawT W %8 Fid
T IATSI TITRTOTT 2T —IAAH ST SATRIHTH TITE b1 ST T 1T | 2

21. (®) feuwwsmw d i aday aea P, Q 31 S foreft Sef @ wanfa € |

(i) FHft Ko< 89 W ca P 3R Q hl =T ! T aeel S ol =weh &
IS |

(i) STo shsil K Getl § a6 sfeal S HIX Q sht =weh 6l o1 hIfVT |
ST TERLOTT | 379 I T gfE hifo | 2

HYAT

(@) @ ¥ M SR, 3 & 1 T4 &1 faan 9 (emf) 10 V&, 20 Q
3T 10 Q F 3 ITaIersh a7 10 Q T o7 his sos B ATI-HTY AN © |

oo § aTted 9T JTd hifeT | 2
10V — B 20 Q
\w0g/
10V 16
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19. Find the focal length of plano-convex lens of refractive index 1-5 and
radius of curvature 10 cm when it is immersed in a liquid of refractive
index 1-25. 2

20. Find the ratio of minimum to maximum wavelength of radiations emitted
when electron jumps from higher energy state into ground state of
hydrogen atom. 2

21. (a) In the given figure, three identical bulbs P, Q and S are connected
to a battery.

(1) Compare the brightness of bulbs P and Q with that of bulb S
when key K is closed.

(ii)) Compare the brightness of the bulbs S and Q when the key
K is opened.

Justify your answer in both cases. 2

OR

(b) Two cells of emf 10 V each, two resistors of 20 Q and 10 Q and a
bulb B of 10 Q resistance are connected together as shown in the

figure. Find the current that flows through the bulb. 2
1OV— B % 200
L)
10V— 100
i
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(@) Afdd YT i AR T foh sTafod Yebwr i digar BiemeaeHl i
31freraw Tt it ot TaTerd e |

(M 3Tufdd YT S SR (v) IR AdE deedr (V) F i 95k Tk Wt [@m
ﬁ%,ﬁ'&lﬁ@ﬁ(m)%ﬁﬁl

23. (%) ATV ¥ TieH fRE AR HU q WIEH AT ¥ F AEd HIS THEHM
T &7 B SR Rear a8 | R s Rer i B e 3 srfe
THEA forea-a E ot Tofia fomar Star 8, @Y & o1 g0 <ot T 997 T
U SHIFSTT, T $HehT AT ot W= |
@)  Toret Twelt aftTiorsht o wiieR Sreshi & foR® SRR STTTor 21T ST -
(i)  ufGTieTent 3 % sht Brsar & gfe i s,
(i)  URCATICToRT ol SIFaTS o 380 Ui ohl el HEAT EHI sl GHAT fobalm
S] ? 3

24. (%) Torwl et ¥ TSI SATeT T[rershid eI T feRelT foreg o rerehir & o ofter

e FHifs |

(@) HIS O I T T8 FUST! % & % TG TCT & | T T Fraeh b1
gferoft ga et ht 3R & | A ek I FUST shi R o ST ST, A
ST HITT, T FUSTT 5 T ohe SohTE SR Bt 71T geeht fowr o & | 3

25. (%) Torga-greshia qli % forel i stfvrererit s Secr@ Hife |

@)  Toret enfer s srmafiTa e e foremoe e o6 srfaea Y S FEi BT R,
Y T =TT I | 3
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SECTION C

22. Explain the following observations using Einstein’s photoelectric equation : 3

(a) Photoelectric emission does not occur from a surface when the
frequency of the light incident on it is less than a certain minimum
value.

(b) It is the frequency, and not the intensity of the incident light which
affects the maximum kinetic energy of the photoelectrons.

(¢)  The cut-off voltage (V,) versus frequency (v) of the incident light

curve is a straight line with a slope h
e

23. (a) A charged particle q moving with a velocity v is subjected to a
%
uniform magnetic field B acting perpendicular to v . If a uniform
%
electric field E is also set up in the region along the direction of

%
B, describe the path followed by the particle and draw its shape.

(b) How will the magnetic field inside a long solenoid be affected when :
(1) the radius of the turns of the solenoid is increased,

(i1)  the length of solenoid as well as the total number of its turns
are doubled ? 3

24, (a) Differentiate between magnetic flux through an area and magnetic
field at a point.

(b) A bar magnet is held with its length along the axis of a closed coil.
Initially the south pole of the magnet faces the coil. If the magnet
is moved towards the coil, explain how a current is induced in the

coil and in what direction. 3

25. (a) State any three characteristics of electromagnetic waves.

(b)  Briefly explain how and where the displacement current exists

during the charging of a capacitor. 3
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26. (%) Tord geerer ql % il Y gitamr ffaw | g oAt amy ferdt S ot
¥ rvafd BraT € | STvafdd a3 Sife |
(@) Tore AT § T IS TEae AT 39 ATe i Rl ke wrem € g
T AT THAA I8 X YA L & & | 39 T o 79 hl quI o g
@ i | 38 Yo Wt o 7w 61 gearmoe shifsre | 3

27. (%) p-YHR TUT n-YHR & AR § TgHEIH N ACTHEIH T ATeh T
BE?
@) et p-n G SR o fomror g 3T 31veTe g it e o g § Smen
Hife | 3

28. (F) (i) Wb sEgEI b GEAT B quT forrifa et o uat # fopelt =meres bt
NIRRT o [TT, SsTeh Scqw shiToTT |

(i) oT@ o 3t P T STt # FoRelt AR Sl STTIE-ShIE § TaTfed 9mT

T UH ST T 8 | 37 GHT a0l H 36 STY-HE § Farfed

HTS (Q, 3 Q) hT T HifSIT | 3
(A)

o] Y

15 Q

1.0+
05+
0 1 1 1 ] 1 5

1 2 3 4 5 6 7 8 9 {5

AT
@) (1) f&aar s (emf) E qAT 3Tidien i r it his sl et ser uiterdt
iy R | AT 2 |
(1)  ufcaer & gy Iaur Sl grRT <t ST g aret SAfehad 9T % O
& foTu =isres gmH ifse |
(1) o & for Wt 2fiaet Sicedr V aur SHeT JemEvd fehad a9
T ST |

(i) IYFEIAR=R; IR [; TN R = Ry BN WA L, I &1 1,
Iy, Ry 3R R, o W&l § et o1 S7r=afieh fcrver s Hifsre |
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27. (a)

(b)

28. (a)

(b)
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Define ‘wavefront’ of a light wave. A plane wavefront is refracted
from a convex lens. Draw the shape of the refracted wavefront.
A plane wave travelling in a medium is incident on a plane surface
separating this medium from a rarer medium. Draw a diagram to
show refraction of the wave. Hence, verify Snell’s law. 3
What are majority and minority charge carriers of p-type and
n-type semiconductors ?
Explain briefly the formation of diffusion current and drift current
in a p-n junction diode. 3
1) Derive an expression for the resistivity of a conductor in

terms of number density of free electrons and relaxation

time.
(i1))  The figure shows the plot of current through a cross-section

of wire over two different time intervals. Compare the

charges (Q; and Q,) that pass through the cross-section

during these time intervals. 3

(A)
Ia Q 1

201 Q

1-5+ 2

{alje

05 4

0 ——
1 2 3 4 5 6 7 8 9 t(s
OR

1) A battery of emf E and internal resistance r is connected to a

variable external resistance R.

(I)  Obtain the expression for current I in the circuit and

the value of maximum current the battery can supply.
(II) Obtain the terminal voltage V across the battery and
its maximum possible value.

(ii))  The above battery sends a current I; when R = R; and a

current I, when R = R,. Obtain the internal resistance of the

battery in terms of I, I, R; and R,. 3
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LCLCR)

I G 29 TIT 30 F ITEFIT-ITHIRG ¥4 & | (HHleifga 1=l %1 98 X i< faw 1g
Y1 % SR T |

29.  [orHl BTESISH WHATY] H WHTY] o ATveh TX fEord WIeH & AR AR Brsa ¢ st gamen
el o 1S soaer fore Ff3rd =mer v & afehaT St & | T it afrt saee™ %
after T et e forgre SATeRNur et SAH i HET H UREHHIT i o o 3Trevash
HWehg I TG AT & | S ASS o STER, Toh gerdg iz el spearstl # &
TRGHIUT ST ThAT & | § HeTsll § goag WW’J?@"T% T 1S qUITeh OIS BT
2, STel h telieh Reish B | @1 &Y, STe hIS SHa 3o o1l oh shedl & e St
HAT § GhAUT HLdT 8, AT his WIS IcdSid Brar & fSeehl et sifam g @

SIENeh STaET T Hefi3l o s1a 3T=L o SRIeK Brdl & | IE A §U foh Soiae ot
ST AT AT S m N e &, Freaferfiae st 3 s e |

() e i e (r) aur vifdes Fadis (K = 1 ) & UGT U ST ol = v

471580
& T SR = 1
2 2
w B ® =
mr mr
2 2
(©) ,/K—e o [
mr mr
() 3R iifies Frraies K & 9at § ] 1 e i @ ; 1
2 2
a X ® - B
r 2r
Ke? 3 Ke?
© - D) o=
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SECTION D

Questions number 29 and 30 are Case Study-based questions. Read the following

paragraphs and answer the questions that follow.

29. A hydrogen atom consists of an electron revolving in a circular orbit of
radius r with certain velocity v around a proton located at the nucleus of
the atom. The electrostatic force of attraction between the revolving
electron and the proton provides the requisite centripetal force to keep it
in the orbit. According to Bohr’s model, an electron can revolve only in

certain stable orbits. The angular momentum of the electron in these

orbits is some integral multiple of 2£ , where h is the Planck’s constant.
T

Further, when an electron makes a transition from one orbit of higher
energy to that of lower energy, a photon is emitted having energy equal
to the difference between energies of the initial and final states.
Assuming the mass and charge of an electron as m and e respectively,

answer the following questions.

1) The expression for the speed of electron v in terms of radius of the

orbit (r) and physical constant (K = )is: 1
47'[80
Ke? Ke?
&) —— B) ——
mr mr
Ke? K
© | D) |y
mr mr

(i1)  The total energy of the atom in terms of r and physical constant K

1S : 1
Ke? Ke?
@a == (B) — =2
r 2r
Ke?2 3 Ke?2
c == D) 22
© 2r (D) 2 r
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[OkA0|
E%z? #

(iii)  Torel oCHTO] H el IS SeieRE ek STareT U U STl H AT e €, dl
500 nm TUTE T S BIEH IS BIAT & | Tof S HSA o FTAR eV §
SAFZI 3h1 et Hro1l | R TUT ST bl TSt ol H qIerc shHsl: & : 1

(A) 248,-2:48 (B) —-1-24,1-24

(C) —2-48,2:48 (D) 1-24,-1-24

(iv) (F) TTESISH WA o SR HISH H Seiag i bl nall Haft § qiehaur i Araf

ffcifiaa # & fopees SATdTiaes Brdl @ 2 1
(A) n
®

n

1
(C) 2

1
(D) o3

AT

(@) TTSEISH T § IS S — 3-4 eV T 3T § fraw stawen
TShHUT AT 8 | SHehT heT oht Bisar T uitad= B (Feetawr ofareen o

FTFEH Sh h&lT 3t B5S3aT = 0-53 A) 1
(A)  053A
(B) 106 A
C©) 1-59A
(D) 212A
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#
A photon of wavelength 500 nm is emitted when an electron makes
a transition from one state to the other state in an atom. The
change in the total energy of the electron and change in its kinetic
energy in eV as per Bohr’s model, respectively will be : 1
(A) 2-48,-—-2-48 (B) —1-24,1-24
(C) —2:48,2-48 (D) 1-24,-1-24
(a)  In Bohr’s model of hydrogen atom, the frequency of revolution
of electron in its nt? orbit is proportional to : 1
(A) n
1
B =
n
1
C el
(C) 2
1
D il
(D) 3
OR
(b)  An electron makes a transition from — 3-4 eV state to the
ground state in hydrogen atom. Its radius of orbit changes
by : (radius of orbit of electron in ground state = 0-53 A) 1
(A 053A
(B) 106 A
©) 159A
(D) 2124
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30.  Torelt T ufght Wefer & <1 =iTereh wigeRrd it & St armTra: Tt i oe weh-gat
% HUT-aT Tt Bt & | ST fopelt wenfer st A ok sirar ®, at e1maT ufgshredt
et g8t o feera &1 ST 8 et ufgehret & ste i foRa-a wfid g S e | 39
STERTL HTIGT o oS il wferd GBI & | TR ¥ o 9T ol I8 TR aigentd &
TS Sedep o1 ST o1 TS L ® AT ¥ UH-gHL o WHTL IR THeTE Tl § |
P, 3R P, T Py, 31 P % e T ! wragdich ‘K’ sl 37yeh sht 2fel & quieyor
W fean mam @ | ufgsht Py 1 foreg A et 17 ufgehiaAl Py 311 Py 1 forg B 9 weiford
foram & | foreg B % wruet foimg A o forviar bt fopelt errenren forviar ot aifvra foparr T
AT A 3R B F o fnarat v R |

(i) AR B st feprr it arfar anft 1
2 2
€0KL SoKL
(A) a4 (B) 2d
2
2eoKL 2e,Kd
(C) < D) =5
(i) g P; WAQNR 1
a0 VKL? ® VKL?
2d d
© 2o VKL? o) VKL?
d 4d
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30. A parallel plate capacitor consists of two conducting plates kept generally
parallel to each other at a distance. When the capacitor is charged, the
charge resides on the inner surfaces of the plates and an electric field is
set up between them. Thus, electrostatic energy is stored in the capacitor.
The figure shows three large square metallic plates, each of side ‘L’ held
parallel and equidistant from each other. The space between P; and P,
and P, and Pg is completely filled with mica sheets of dielectric constant
‘K. The plate P, is connected to point A and other plates P; and Pg are
connected to point B. Point A is maintained at a positive potential with
respect to point B and the potential difference between A and Bis V.

1) The capacitance of the system between A and B will be : 1
2 2
(A) SoKL (B) SoKL
d 2d
2
2e0 KL 2e0Kd
C 0 D 0
©) a4 (D) 1.2
(ii))  The charge on plate P, is : 1
gy VKL gy VKL
(A) 0 Y7 (B) 0 ">~
2d d
92¢o VKL gy VKL
C 200 Y p =0
©) d (D) 4d
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EEE
T #
(i) P, 3P, % ofter o wexr & fopa-am 2 - 1
\ 2V
@ ®)
\ d
© o7 @) 3

(iv) () 39 e & G o1iar arel o § W SHIG gigent g, feeht

UfgehTaTl ol &t (L2) THH &, i Ufgehtall o sl gereh &I - 1
@ < ®) 2
© o

HAYAT

(@) I A IR B o sl IFTIIIH e o H1d bl geTh 30 (ohHT <ITeTeh

TR O G foram ST, ot 56 1ok 9t Ae Strarr 8 1
2 2
4 o VKL @ fo VKL
4d 2d
2
d
QU T

31. @) () o = am ffew it e fifse F 9 Fem fhe g =it
LT o T ohis g R |
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EEE
e #
(iii) The electric field in the region between P; and P, is : 1
\Y% 2V
A — B 2o
(A) d (B) d
\Y% d
C — D —
(C) 2d (D) v

(iv) (a) The separation between the plates of same area (L2) of a

parallel plate air capacitor having capacitance equal to that

of this system, will be : 1
(A) % (B) %
(C) % (D) %

OR

(b)  If the source of potential difference applied between A and B

is removed, and then A and B are connected by a conducting

wire, the net charge on the system will be : 1
e, VKL2 e, VKL2
(A) S0 Y (B) 0>~
4d 2d
e, VKL2
c = (D) Zero
d
SECTION E

31. (a) () State Lenz’s law and explain how this law is a consequence

of conservation of energy principle.
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(ii) gwéwaﬁéwmwaﬁ@ﬁmhwmﬁw

THEHT TrThiT & B et | 35 uwr @ Rt Frea A v d
R el qoh < ST ST & STel 0o A FFaTeh 1 &1 o Sa¥T & S1et e af
SR |

-
B
X X

bO| =~
<«—>

X X X X
«—

e

I
(X X X X
«—]—

(I) 9797 3 &1 | YOIT Shid G T 9197 o &5 9 18T 37 0 360
i g ohY feemd s gt 2

(IT) ST t o BT AT T, Frohial Felohdl ¢ oh Tereror e o7 ¢
o |1 I1eT H AR for. A, 9t (emf) E o foreror 3 ume @i |
ST U W E, ¢ T t 3 GETd 7 3ifehd hITT | 5

AT

@) () TS 9R % R 79 AR AT (rms) 9 % i e
HINT | Th T FTEAT R 2
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#
A square shaped loop of side é is initially lying outside a
%
region of uniform magnetic field B as shown in the figure.
The loop is moved towards right with a constant velocity v
till it goes out of the region of magnetic field.
%
B
Ix x x x!
I I
I I
I I
I I
IX X X XI
1 I
I I
> I
) VX X X X, i
] A T T
I I | QP |
I I
X x x x|
«—[— I
I I
X x x x|
«—]—
(I)  What will be the directions of induced current when
the loop enters the field and when it leaves the field ?
(II) Draw the plots showing the variation of magnetic flux
¢ linked with the loop with time t and variation of
induced emf E with time t. Mark the relevant values
of E, ¢ and t on the graphs. 5
OR
Differentiate between peak and rms values of alternating
current. How are they related ?
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(Gi) fa.ar. Id (emf) V = V; sin 2yt o ToREt ac @d & o @ forelt e
IS X o1 @A foham STraT © | 318 T At ® fob shet ¥ deear e

2l % Yfeo 3 2 | IS 3o X o 3raa Y & i o smar 8,
A et § Feedr g A %‘(%a-rtr%r‘eﬁaﬁ%

(D) s AN GiEe 3agdt X 3T Y &I 98-y |

(ID)  SHT sraEl X AR Y & @i @ 2ft § Gifod sish 313718
30 STH SHITST T TS ST o fAg =ik wTH i | 56
TehTUT | fcaTeT o7 A9 T 2 2 5

32. (®) () IS fower 10 om i gt % forelt ueel I oW W 30 em g W o
2 | 98 " e W ofteur wfaforer smmar & | 3 ol vaer staaa o &
I @ F & Greh T T feam S, ot 9w ue reur gt sar @ S
WS T AT ITifires fearfa @ 45 em farenfya fomarm Strar ® | ofeaadt |
Y e g afteferd I |

(i) foret wweg TS0 1 =Han fome o afekford g | s =t
ATIIF /3 & | FIaW forae % 9 T % T SAmaa o o
gfhford hifTe | 5

AT

@) () «ifeRl % ek 7EIeT 633 nm qUIRE % ST T T WA ik
faferdy v <t wrereraT & Sferehtor s wefdia e =med § | =i wa
RIS YT &, SATqeRtor U TSt & 5:0 m gl ot e ot el 2 |
it BET g ST W T 3w g % o 3 =ed € 6 Uk <er
5 mm & |

(1)  ifed TR T ST A o T ferilt g g1a shifer |
(I) st Stea & wor Ffts st gl s et 2
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(i1) A current element X is connected across an ac source of emf
V =V sin 2mvt. It is found that the voltage leads the current
in phase by % radian. If element X was replaced by element

Y, the voltage lags behind the current in phase by % radian.

D Identify elements X and Y by drawing phasor
diagrams.

(I)  Obtain the condition of resonance when both elements
X and Y are connected in series to the source and
obtain expression for resonant frequency. What is the
impedance value in this case ? 5

32. (a) () An object is placed 30 cm from a thin convex lens of focal
length 10 cm. The lens forms a sharp image on a screen. If a
thin concave lens is placed in contact with the convex lens,
the sharp image on the screen is formed when the screen is
moved by 45 cm from its initial position. Calculate the focal

length of the concave lens.

(i1))  Calculate the angle of minimum deviation of an equilateral
prism. The refractive index of the prism is J3 . Calculate the

angle of incidence for this case of minimum deviation also. 5

OR

b)) @ A physics teacher wants to demonstrate interference with
the help of double slit experiment using a laser beam of
633 nm wavelength. Since the hall is large enough,
interference pattern is formed on the wall 5:0 m from the
slits. For clear and comfortable view by all the students they

want the fringe width 5 mm.

D Find the slit separation for obtaining the desired
interference pattern.

(IT) How far will the first minimum be from the central

maximum ?
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(i) 650 nm T HT HIE FHTR TH I~ 0-6 mm =1STS sh1 fhET 3
¥ TSR @ | 3R & 60 em 3 W frerd e o foeda Ged W BT € |
F51 3=y & IH AR % wuw Hife & [ & ot gl 3@

FHITSTT | 5

33. (®) () AfTGAET+qIN-q, x-yTAH (a, 0)TU (—a,0) RWE |57
ST o 1T feieg (0, ) T Torggd-ait o foTe s2isteh 91w shifors | 3
b fehelt e foreg (v >> a) WX fergg-a1 ma hifor |
(i) 9T 02m % forel THemg Bt & 9 =il A, B 3R C ™
~2nC, - 1 nC 3 + 5 nC % T forrg 7w feora & | szl 1 A &
A;, B¥ B, @1 C ¥ C, do ool s # fopam mam et & ST
IR | 78T A, B, 3R C, %A ST AB, BC 3R CAF werfagd| 5

AT

@) () % IS ok ISE T SR et o € (Aforre) & | $6ht ST
Tk THEH ARG B r & fordt gaet MR @i & R0 @id
% %5 W gy W Rt forg o forga-am o o sk s shifeg
SafF (Dy>r, @T()y<rgl
(i) +2nC & foreg Ao Fiferfa Fdwniss wgla & qei-fomg o fora
2 | 3H ATII T GIATOT R Y F1a HIfSre [’ (0, 0, — 6m) W@
ST W e % R (0, 0, 2m) W fava I &1 ST 2 | 5
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(i1) A parallel beam of light of wavelength 650 nm passes
through a slit of width 06 mm. The diffraction pattern is
obtained on a screen kept 60 cm away from the slit. Find the
distance between first order minima on both sides of the
central maximum. 5

33. (a) (1 Two point charges + q and — q are held at (a, 0) and (- a, 0)
in x-y plane. Obtain an expression for the net electric field
due to the charges at a point (0, y). Hence, find electric field
at a far off point (y >> a).

(i1)  Three point charges of — 2 nC, — 1 nC, and + 5 nC are kept at
the vertices A, B and C of an equilateral triangle of side
02 m. Find the total amount of work done in shifting the
charges from A to A, B to B; and C to C;. Here A;, B; and
C, are the midpoints of sides AB, BC and CA, respectively. 5

OR

b) @ Show that Gauss’s theorem is consistent with Coulomb’s
law. Using it, derive an expression for the electric field due
to a uniformly charged thin spherical shell of radius r at a

point at a distance y from the centre of the shell such that
MDy>r,and D) y<r.

(i1) A point charge of +2nC is kept at the origin of a
three-dimensional coordinate system. Find the type and
magnitude of the charge which should be kept at (0, 0, — 6m)
so that the potential due to the system becomes zero at
(0, 0, 2m). 5
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