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(i) SGYIT-TTF 5 YITE : @U8-3], @US-§, GUS-H, GUS-T 3N GUS-T /
(iii) T@US-IH TS5 J975, J4b H11 3H & | @S- H5 J97 &, J4b & 2 3% & | @8-
F12 397 &, I9% & 3 37 & | GUS-G H 4 37% B U GoaTeIRd 597 & 31K @Us-T §
39978 JAF H5 IS |
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(iv)  F¥7-9F H GHIT T I3 9HcT 781 & | T4, &1 37! 9Ic7 T J97 H, di7 3] arci Th
Y37 H 37K GIF 371 d1c1 @il F941 8 3171 97 JeT7 1697 737 § | 08 I971 7 37791
130 77T 977 § G ST Ueh J97 &1 HAT 8 |/

v) &l ITTIE &, Y [HEITRIT Hifa% [HTd1H] & T1 BT 3917 H G & -

c=3x10%m/s
h=6.63 x 1034 Js
e=16x1019C
=4t x 107/ TmA™

g, =8.854 x 10712 C* N1 m™

=9 x 10°Nm? C*2
47[80

ST 1 geaqH = 9.1 x 1031 kg
¢ T GeTHH = 1.675 x 10727 kg
e o1 geqd ™ = 1.673 x 1027 kg
ARG | AT = 6.023 x 1023 Iid UTH Hied
SledsHH IdTeh = 1.38 x 10723 JK!

General Instructions :
(i) All questions are compulsory. There are 26 questions in all.
(ii) This question paper has five sections : Section A, Section B, Section C, Section D
and Section E.

(iii)  Section A contains five questions of ene 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.

(iv)  There is no overall choice. However, an internal choice has been provided in one
question of. twe 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.

(v) You may use the following values of physical constants wherever necessary :
c=3x 10 m/s
h=6.63 x 10724 Js
e=1.6x10"19C

Hy=4ntx 107/ TmA™
g, =8.854 x 10712 C* N1 m™

=9 x 10°Nm? C*2
47[80

Mass of electron =9.1 x 107! kg

Mass of neutron = 1.675 x 1072/ kg

Mass of proton = 1.673 x 10?7 kg

Avogadro’s number = 6.023 x 10?3 per gram mole
Boltzmann constant = 1.38 x 1072 JK~!
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SECTION - A

1. his fag 31mE9 +Q foret TTeTen U8 o THiu ferd 2 | g8 3R 31rew o == forgd & W@
=T | 1
A point charge +Q 1s placed 1n the vicinity of a conducting surface. Draw the electric

field lines between the surtface and the charge.

2. TS Gdohleh hl TRYTYT feTRIU | FTHIG: $6 Ueh d hH 91 LW AT & 7 1

Define modulation index. Why 1s 1t generally kept less than one ?

3. TQu Tu 3@ o, greehl i FHUSHl shl TR dladl | TTid hid 9T YT hl Tigeh13T A

3T B <hl ¢ 31Tehd hilaT | 1
A
B
---A\le$
i ——

In the figure given, mark the polarity of plates A and B of a capacitor when the

magnets are quickly.moved towards the coil.

4, <l M % JHWGITh I < G dl G &, TG Il HIhd GHIT o1 37aTd 1 : 2 7 |
3 QT QE T <hl Tavie &wanati shi gor shita | 1

The objective lenses of two telescopes have the same apertures but their focal lengths

are 1n the ratio 1 : 2. Compare the resolving powers of the two telescopes.

5.  Weh TTcAeh <hl ATTehdT shl TIHTHT SHolu 3T 39T SI A5k [(RgU | 1

Define the conductivity of a conductor. Write its SI unat.
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SECTION - B

6. (i) TonHl HIEIH o U ohi THHTST TOTRIY |
(i) = TCU 7T TohTuT 3T | 37T AIGATh o Gd H TehI30 ohl AT TIeh{cTd shiale | 2

30 cm

40 cm od

A 4

(1)  Define refractive index of a medium.

(1) In the following ray diagram, calculate the speed of light in the liquid of
unknown refractive index.

30 cm

40 cm Liquid

7. 9 UL HRIbA oh ThEl BICHT o IS T, U ), o hieH TIfdd T IATd &,
dl 98 SoT9el Scdiaid hldl & | 3ATIdd JehiRT @hi qUIeed o UG H IcdiSId SeiddiAl ohl
TSIl AUTCET o oTU S2sleh Sgcd— <hIfoT | 2
GO
C-SITell THEhedAT ol STANT hich B3I GLATY T THGHATUT Hid fehdl Soiaeid o iU
AT o ToTT T 1 FATCHIHT Ty F[cd~ hiNT |

Electrons are emitted from the cathode of a photocell of negligible work function,

when photons of wavelength A are incident on it. Derive the expression for the
de Broglie wavelength of the electrons emitted 1in terms of the wavelength of the
incident light.

OR

Derive the Bohr’s quantisation condition for angular momentum of the orbitting of

electron 1in hydrogen atom, using de Broglie’s hypothesis.
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8. (a) EhI sl o g faf¥ry ot forfgw | 2

(b) TeREl —fFA3THI o Tt hl TRATTST Al BT ek S G & HoH o &9 H UTH
iy |
(a) Write two characteristic features of nuclear force.

(b) Draw a plot of potential energy of a pair of nucleons as a function of their

separation.

9.  HUI hl AW TUT FI FThI qUT TT€13AT H fa¥e ohid Tl gl TGl o1 Sooid shilvy | 2

State the two points to distinguish between sky wave and space wave modes of

propagation.

10. = 3@ | TorEt feu U I o fo7u efiaet dicedt <V2 3T 91T “1° o s UT% €90=T =T

2 1SEUTHH (a) T Hlemf, 3T (b) e bl AT=1Leh TTdUe Tiehferd hife | 2
\
6V
4V
07 70A 0A !

The figure shows a plot of terminal voltage “V’ versus the current ‘1” of a given cell.

Calculate from the graph (a) emt of the cell and (b) internal resistance of the cell.

\Y%
6V

4V

0 i
1.0 A 2.0A
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SECTION - C

11. &riar C < Torel g afesht uria =i fondt dedi gra fava v aes 3mafe foran = g |
iedl shl ToHT B2TT Tigeh1AT oh st shi Gl i THI ShT < STTd1 & T HYTIEA FghIl < s
k = 10 =1 i3 IUCEd AT W@ G A@1 § | SR ¢d 8T SATEAT hiloC, foh gEeh
freTTiRad 92 -1 J9TE 9T — 3
(i) LTI <hl LT,
(ii) FETE T AT, 3R
(iii) TET T 3ol T

A parallel plate capacitor of capacitance C 1s charged to a potential V by a battery.

Without disconnecting the battery, the distance between the plates 1s tripled and a
dielectric medium of k = 10 1s introduced between the plates of the capacitor. Explain
oiving reasons, how will the following be affected :

(1)  capacitance of the capacitor

(1) charge on the capacitor, and

(111) energy density. of the capacitor.

12. (a) TRl 5 I 20 < A < 170 &, S99 3l Uid faA3t= (BE/A) 3R geIHH

&A1 A-<h si= T QiU | 3
(b) GEIHE. @1 240 1 Ig ATIh ToTEeh! 99 ol Tid FfFA3AH 7.6 MeV &, & @UsSi

Y 3R 7, f99h! eI 931 shAs: 110 3 130 8, H fo@fved gid1 8 | Ife Y 3R

7 H, YA el 999 Holl Yid A3 8.5 MeV o UK &, dl 3H ATHH

FTYTSHAT H Heh 3ol ihicTd Shilafg |

(a) Draw a graph showing the variation of binding energy per nucleon (BE/A) vs

mass number A for the nucle1 1n 20 < A < 170.

(b) A nucleus of mass number 240 and having binding energy/nucleon 7.6 MeV
splits into two fragments Y, Z of mass numbers 110 and 130 respectively. If the
binding energy/nucleon of Y, Z 1s equal to 8.5 MeV each, calculate the energy

released in the nuclear reaction.
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13. (a) 9o Tohdl g TAM T g T o, THMH TUICEH o JhISl o &l 19— oI g,
gerg fopan a2 | rur gfed et i fop ¢ 9t safaestor 9ed 1 deqor fopan

SITET 37T a1 | 3

(b) Uq ok Gl fe=g3T T Gl Teha Uil |Idl § T STeil TehTel Tl o = 9= 0, /2 & |
59 g3l W fisIar3AT =T HALITA AT <hIfST |

(a) In Young’s double slit experiment, the two slits are 1lluminated by two different
lamps having same wavelength of light. Explain with reason, whether

interterence pattern will be observed on the screen or not.

(b) Light waves from two coherent sources arrive at two points on a screen with

path differences of 0 and A/2. Find the ratio of intensities at the points.

14, S 3h ATTRIAI o1 3UFT hich BIESISH T bl nell heT H THEHHU & ITd S <hl

FT F91 o [T SFoeh A= HIfT | H, orgd sl qresd wa Hifse, fen 2 et
Madames, R =1.1 x 107 m™!. 3

Using Bohr’spostulates, derive the expression for the total energy of the electron

revolving in n™ orbit of hydrogen atom. Find the wavelength of H, line, given the

value of Rydberg constant, R =1.1 x 10’ m1.

15. 10 nm ¥ 103 nm TRET eh! GUICEH ehl dEd FrIehiA qUIl ol AT [TRIT | I T4 Tohd ThR
3T~ ohl STl & 7 ¥eh I ST {TRET | 3

Name the e.m. waves in the wavelength range 10 nm to 10~ nm. How are these waves

generated ? Write their two uses.
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16. (a) TorHEl URTATE! IATRR HUSTH hi FETeh T & TGIAT 1 Y T |
(b) TSI R & T Ha9H YRE@! 9T X 3R Y, TS99 99 910 YdTied 8l & 8, ARG |
T, AR Ted qedl H 56 JehR W & fob 3TehT 3T g 3T H ST AR
PO E | 3 gHI UTRIi o RV foieg P W = Jraehid &1 ol THHTOT TR e rd

I | 3

(a) Draw the pattern of magnetic field lines for a circular coil carrying current.

(b) Two 1dentical circular loops X and Y of radius R and carrying the same current
are kept 1n perpendicular planes such that they have a common centre at P as
shown 1n the figure. Find the magnitude and direction of the net magnetic field
at the point P due to the loops.

17. <hRUT Gied 3coi@ hIU Toh BICISHIS ol T Hed ITaiCRIeh S1ad H &l o= TohaT STTdT
2 | Tortll wicierE & =T &1 SRR g faRae | fhet wieiere & gfei=y &
foTu 3T Tohu T 9Tt 3T4=TeTeh Uil &l Holl-3Ta0d 1.2 eV 2 | el ol 3T
h{ch Ig SIS b 7 I8 I 3ATUTAd 400 nm TUIGE o YehIST ShT HHTH L Hehdll & AU
&l | 3

State the reason, why the photodiode 1s always operated under reverse bias. Write the

working principle of operation of a photodiode. The semiconducting material used to
fabricate a photodiode, has an energy gap of 1.2eV. Using calculations, show whether
1t can detect light of wavelength of 400 nm incident on 1it.
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18. TohdHl IUAME IcEsieh Iviel g4 ol IHUY ARE WIraU | $Hh! dlcedl ey o T

=5Teh TIRgU | 1T hifsu fob fopd Tepr THarer TR fTa et bt shef1ati § 180° <Rl

AL BT 2 | 3

feRel qul a0 TgEehTdl 1 Uiy R WU | 38 HRIBRI g 1 T $IT |

$Heh THe¥T 3T T471d qUTETl shl 3TRRE <hITST |

Draw the circuit diagram of a common emitter transistor amplifier. Write the
expression for its voltage gain. Explain, how the mput and output signals differ in

phase by 180°.

OR

Draw the circuit diagram of a full wave rectifier. Explain its working principle. Draw

the input and output wavetorms.

19. F&Y § 3 i Hehi hl AT shifo A1 fopedt T 31gid o foa 1 3= gl |

HTSITd A ol STTEIhT shl IIP hid & | 3

Briefly explain the three tactors which justity the need of modulating low frequency

signal 1nto high frequencies.
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20. Torell oo THIC hi GRT ATIEAT shl TRYTNT fIRgU | il AR@ T T 7T IR9AT § Jih
ThTUT H TieoHIHIel shig Td&id &l gurtd | R, 3T R, T 3UTd HT1d <hitoTT | 3

Define the term current sensitivity of a galvanometer. In the circuits shown 1n the
figures, the galvanometer shows no detlection in each case. Find the ratio of R and R,.

21. 12 mH 3R 30 mH T G YTh! H JdTied 91 H T8I o 1Y T0H ¢ Jhg & &
2 | Fetefga fe=mon 1 o < foru o Eifew .

(a) UNd emf 3T Jcdeh Weh H YT H UNEAH bl &L oh &1 |
(b) T Yo H Hiad Sl 3R I9H JdTied 91 o &9 |
i 39 gHI HUSieral H Ik & T0H &, A1 39 HUSierdl T Aldd HoA13T bl qeFT shitad | 3

The current through two inductors of self-inductance 12 mH and 30 mH 1s increasing
with time at the same rate. Draw graphs showing the variation of the

(a) emf induced with the rate of change of current in each inductor
(b) energy stored 1n each inductor with the current flowing through it.

Compare the energy stored 1n the coils, if the power dissipated in the coils 1s the same.
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22. (a) Toadd & i il (n) T To=L0T o 1Y Taddd U ohl digdl H 8 arel Jiadd i

ST hilU | 3

(b) TITSIH o YhII bl G AWICE! 590 nm 3R 596 nm T ITIAT T - d 4 mm
1SS el Tohdl Tehet Torill ¥ forade 1 318 ot o Toiq fehan = 2 | ot & g <
2 m @ | GHFI JRLUTT H UTH foreid UeHT < 9¥m 3=l <hl fRafqal < s gk
qEhietd hIT |

(a) Explain how the intensity of diffraction pattern changes as the order (n) of the

diftfraction band varies.

(b) Two wavelengths of sodium light 590 nm and 596 nm are used 1n turn to study
the diffraction at a single slit of size 4 mm. The distance between the slit and
screen 1S 2 m. Calculate the separation between the positions of the first

maximum of the diffraction pattern obtained in the two cases.

gug -
SECTION - D

23. I {7 o H&F Flsieh I Al SHHY garmHl ST T AT HHHR § 9T o el
T | 3eh 43 i TeATehl 3 aHera Toh Tohl YehR SITU o @ SHholl o GR&Tv R Shrarest
34 h! §9d b [T WA AT oh ITAN T YT &I shigd & & | ot HWY F Aeid ¢
SR 2T | 3THTehT <hl ITAT hl 3T IS TR Toh AT A &, ITAT HE1e 8 qAT I8+ -
EE IO o ToTd ST SHERTehl bl Wi HEAT | Hied ¢ HI3EL T9Td o g X
I Ll 2 | 2 +2

(a) ot Y 2 TeAehi | fSH g el bl IRIT I5hT 3601@ hITT |

(b) 39 1 hHY o Toh Tl el T AT HLd & ?

(c) HIZER YUTE FT g ? IE Sfaraeh ™ e @ ot Jraehefierar 1 7H foifan |
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24.

55/1

Mr Kamath, the chief mechanical engineer, in Northern railways went to Tokyo to
attend a seminar on fast moving trains. His friend Mr Hiorki explained how Japanese
people are concentrating on energy conservation and saving fossil fuels using maglev
trains. Mr Kamath travelled from Tokyo to Osaka in maglev train and found that the
sound 1s less, travel 1s smooth and understood the Japanese technology in mass

transporting systems. Maglev trains work on the principle of Meissner’s ettect.
(a) Mention two values which Mr Kamath found in Mr Hiorka.
(b) Which values in Mr Kamath do you appreciate ?

(c) What 1s Meissner’s eftect ? Write the value of magnetic permeability for pertect

diamagnetism.

gug — 9

SECTION - E

(a) TR I HI9 TRIT | 35 90 T ITANT hich [ohdl I oHals o HY R
AT, TSTEehI LRGeh 3TTSIST B¢ A, &, oh hILU [oEld & o (oC &oTeh I hiloT | 3 +2

(b) TS L. foreMar AB &7 ifigeh AT g9 A = kx 8, Taf x I dl s TR A 9
qI9T TR E | I8 dR TREl TRER Melly 98 € UiEg & | 39 U8 § o oo fogd
FAGH oh T4, &sTeh 3Td iU |

AT

(a) Terell oFd TgYd < 3781 ° IV o §1d BT 1949 & g ° G r o TRl Tog P W
fore]d Tovd o ToTT =9Teh S~ iU | 3+2

(b) 4 puC AR +1 pC o I Toirg 7o I H Teh gHL H 2 m gl X &Id 8 | 34 AT <hl
Tt arefl T W o fomg 31d shifSie STal 56 fepm o1 - foregd & 3 2 |
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(a) State Gauss’ law. Using this law, obtain the expression for the electric field due

to an mfinitely long straight conductor of linear charge density A.

(b) A wire AB of length L has linear charge density A = kx, where x 1s measured

from the end A of the wire. This wire 1s enclosed by a Gaussian hollow surface.

Find the expression tor the electric flux through this surface.
OR

(a) Denve the expression for the electric potential at any point P, at distance r from

the centre of an electric dipole, making angle o, with 1ts axis.

(b) Two point charges 4 uC and +1 uC are separated by a distance of 2 m 1n arir.
Find the point on the line-joining charges at which the net electric field of the

system 1S zero.

25. (a) Tog HINT foh Tehel ac TUY T T[ST el HTER AHUTHA ITh—& &1 il | 2 +3

(b) 200 mH =T I8 Wb, 400 uf T Hiz JUTE TR 10 Q T hls JaUdesh qidd
T o TRl 50 V ac &1 & Hufishy H HIINA & | HHTIeTRId T IREhatd hITT :

(i) /T2 i gt T8 w afer § stfrean wife - &= a1 8 9201 36 degey
YT &R &Rl 7, 3R

(i) 9N9Y T Q- I HH

AT

(a) TS [ el hig Ulfcalh B8, U THTE o oiredd ol v H, 38 FHeh 3 &% B il
B! 8, I TS hl T o dct o oHad HRAA & | I emf o ot S5/ I

hITaTU | 2+ 3
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(b) 1S ufean frmm og % 15 30 8, 3 T 3N Al g 60 om B, el & Trehig
&1 oh &lfcol Heh o ATYeTEaad dol § 360 ekt Jfd e i g ¥ guH &L & ¢ |
39 T 9 AT B0 60° 8 | AlC UTT shl U TR ITeh! A o &= INd emf
400 mV &, a1 39 T T Y2l 6 Frarchid &3 hl &Afdsl geeh TRehiord hifT |

IS 3T hl F&AT H Jhg L <l ST, a1 IR emf TohH ThR aftidd grT 7

(a) Prove that an 1deal capacitor 1n an ac circuit does not dissipate power.

(b) An inductor of 200 mH, capacitor of 400 uf and a resistor of 10 €2 are connected

1n series to ac source of 50 V of variable frequency. Calculate the

(1) angular frequency at which maximum power dissipation occurs in the

circuit and the corresponding value of the effective current, and

(11) value of Q-factor 1n the circuit.
OR

(a) A metallic rod of length / 1s moved perpendicular to its length with velocity v in

—
a magnetic field B acting perpendicular to the plane in which rod moves. Derive

the expression for the induced emf.

(b) A wheel with 15 metallic spokes each 60 cm long, 1s rotated at 360 rev/min 1n a
plane normal to the horizontal component of earth’s magnetic field. The angle of
dip at that place 1s 60°. If the emf induced between rim of the wheel and the axle

1s 400 mV, calculate the horizontal component of earth’s magnetic field at the
place.

How will the induced emf change, 1f the number of spokes 1s increased ?

26. (a) HRUT Gigd SRS hiloY foh TohHl IMHERT <19 hl &HAT fhd TehR YRafdd aidl a,
e (1) 39 Tohdl UH ATEIH T TG ST & TSHehl 3TqddHTeh ol o Tqddqreh d 314

2, (ii) ATl 1ol TehTer shi ST WehreT & Wfcreemfue foham <mar 2 | 3+2
55/1 14
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(b) @ H TIMT IFER, T &F L, L, 3R L, f578 v 6t wrpd gt 30 cm 7,
qHY W U 7 | foREl % I < L, o Teh1ITeh heg © 60 cm Ul T W@ T 3 |
Al drdlash Jidiers L, o ®d W s4a1 g | (i) (L, 3R L,) aul
(ii) (L, 3R L) o o= 9k qiehioTd shifTT |

|
<—60cm—> ' <—30cm->

AT

(a) 3UYh TR0 AN Widht kel shld o AYSTHR TUH & YadTe o Tt =IHa
ferereta 1T (D) 3R I 10T (A) o UGl H SSTeh Scd— hiu |

3ATYA hIvT ok H1 fa=er shivT | T9=ToT &l 290+ o Tt U Sl | 3+ 2

(b) 3" AT hIvT S HH UREhicTd hiIfTT T8 UX shig TEhIST foh{ul TehEl THSTE hid [I=H
o TohEl Ueh Hedeh I 3ATIA hich, 38 T fohTUT 1 39— hidl &, ST TUsH o ToTH

Tholeh o 3T(G3T BIeh—dieh TITT Shich! 83 TTH hic & | Fsm o1 31uedieh A2 B |

(a) Explain with reason, how the power of a diverging lens changes when (1) 1t 1s
kept mm-amedium of refractive index greater than that of the lens. (11) incident red

light 1s replaced by violet light.

(b) Three lenses L, L,, L; each of tocal length 30 cm are placed co-axially as
shown 1n the figure. An object 1s held at 60 cm from the optic centre of lens L;.

The final real image 1s formed at the focus of L,. Calculate the separation

between (1) (L, and L,) and (11) (L, and L»).

‘[ L, L, L
x |
€<— 60 cm —¥¢ < 30cm >
OR
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(a) Deduce the expression, by drawing a suitable ray diagram, for the refractive
index of a triangular glass prism 1n terms of the angle of minimum deviation (D)

and the angle of prism (A).

Draw a plot showing the variation of the angle of deviation with the angle of

incidence.

(b) Calculate the value of the angle of incidence when a ray of light incident on one

face of an equilateral glass prism produces the emergent ray, which just grazes

along the adjacent face. Retractive index of the prism 1s \/5
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