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e Please check that this question paper contains 16 printed pages.

e Code number given on the right hand side of the question paper should be written on the
title page of the answer-book by the candidate.

e Please check that this question paper contains 26 questions.

e Please write down the Serial Number of the question before attempting it.

e 15 minute time has been allotted to read this question paper. The question paper will be
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PHYSICS (Theory)
fgiia @ - 3 92 STferaH 37 70
Time allowed : 3 hours Maximum Marks : 70
HE hé?l :
() G T I E | 59 FeT-77 F T 26 FITE |
(i) FGIFH-YT 5 Y3 : GUS-3, GUS-T, GUS-&, GIS-T 3N GIS-T |
(iii) @US-3THS5 F¥7 8, Y9% F11 375 & | GUS-T H 5 J97 8, §9% F2 3% 5 | G5-T
B12 97 8, 5% & 3 37% & | @US—§ T 4 3% 7 U GoaTeTia Jo7 8 3K Gus-7 4
3YPTE JAF HS5 HFE |
55/1/1 1 [P.T.O.




(iv)

v)

Jo7-97 7 GHY T FI5 [dbeq 781 8 | a3, g 371 a1ct U 397 7, &7 377 acl T
97 7 37K gie 3757 a7t a1 991 8 TR TI7 JGT 1637 737 8 | 08 Jo 1 § 377961
137 7T T2 7 & HacT G 59 & FATE |

c=3x10%m/s
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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=3x103m/s

h=6.63 x 10734 Js

e=1.6x10"17C

Yy = 41 x 107 TmA™!

gy = 8.854 x 1012C2N"Tm>2

1
—=9x 10 Nm?2 C?2
47‘580

Mass of electron = 9.1 x 103! kg

Mass of neutron = 1.675 x 1027 kg

Mass of proton = 1.673 x 1027 kg

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann constant = 1.38 x 10723 JK~!
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SECTION - A

1. T R < fereft 31t =metes it forereh g8 W 3T +Q 7, o v 8 gt o | foega & %
Toreror <l 1A aTen T Eitew | 1

Draw a plot showing variation of electric field with distance from the centre of a solid

conducting sphere of radius R, having a charge of +Q on its surface.

2. 3H e o IocTd hIFTT S TehTsT & Bieid fermor § eprer <k disran fuifa st 2 | 1

State one factor which determines the intensity of light in the photon picture of light.

3. el clig-shi Ieh ITATIoTehT <1 Tiehed 2.8 H & | 3hIS o 5 W TISehed 2 mH &l
SITAT @ | 3TN fohT ST 9Tt shig <t STTferes Jrarehafierar #m g 2 1

An iron-cored solenoid has self-inductance 2.8 H. When the core is removed, the self

inductance become 2 mH. What is the relative permeability of the core used ?

4. I3 oK TRHET 31T o18 o HTHA TEl1 8 | S a1t Siferl <h Yepfd @1 g ? 1

An object is kept in front of a concave lens. What is the nature of the image formed ?

5. o9 Tep fendt foret 1eam @ wee qre T T AT 2, 1 TehTS Shi ©Tel B S @ | SR

el | 1 g | I8 fId giar 8 foh et me i B ? 1

When light travels from a rarer medium to denser medium, the speed of light

decreases. Does the reduction in speed imply a reduction in the energy ?
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SECTION - B

YA-FHI T FohE TR Ieqt BIeft & 7 et g 3R grsrhia &= <1 feanati w0
farfara shta g X -fewn 3 srgfes deita fonedt wwder Sega—greshi aum o1 et it |
How is electromagnetic wave produced ? Draw a sketch of a plane e.m. wave

propagating along X-axis depicting the directions of the oscillating electric and
magnetic fields.

SR ‘m’ 1 HIg AEY ‘q°, IV Y Forel} Toham™ Traehia & B’ & ofradd THT
T2 | 39 3T o et 9 6 rsen & fofe =iees =gea= Shifs |

A charge q of mass m is moving with a velocity of V, at right angles to a uniform
magnetic field B. Deduce the expression for the radius of the circular path it describes.

BIgSIoH W <l uryH Aoft o Icafia gt it Tl B duresd uferford Hifve |
A -Trh1T WA o fohg W & 95 Heifera 8 7 (Reanf fedis R=1.1 x 107 m' B 1)

Calculate the shortest wavelength of light emitted in the Paschen series of hydrogen
spectrum. Which part of the electromagnetic spectrum, does it belong ? (Given :
Rydberg constant, R =1.1 x 107 m™!)

ST o e ga © SHa1s H deh 9l foheft aoht it aefl W IS Bier I 5o W@ 2 |
39 59 % Y8 T GHIHG ol 30 STIRGIT =fshehl < SATH o Toq e Y6 Hife, 11 ed
% JehTST I Tehell % |

JAYET
YT o TRl g & s, RehT Tuada ®Iv A 8, W I8 YT fortor 3maas
Hdl & | Afg 77 foptor Trsw & gl wersh T 3ih-dish Ul HATaNs Tee Ll &, al
AT hivT, TSIH hIvT 3T Shifceh hIvT H HEE o o SoTeh JTH ity |
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A small illuminated bulb is at the bottom of a tank, containing a liquid of refractive
index p upto a height H. Find the expression for the diameter of an opaque disc, floating

symmetrically on the liquid surface in order to cut-off the light from the bulb.
OR

A ray of light is incident on a glass prism of refractive index p and refracting angle A. If
it just suffers total internal reflection at the other face, obtain an expression relating the

angle of incidence, angle of prism and critical angle.

10. (i) wfergraehia 37 (i) SR uerl & fehe graehia & W@isti &1 Fagr b
FHITT | =ATIETd I 3 fore s Gifr | 2

Depict the behaviour of magnetic field lines near (i) diamagnetic and (ii) paramagnetic

substances. Justify, giving reasons.

Qs -4

SECTION -C

11. aia fava & 919 geom™ m 3R e q o Rl o1 it “2 smeft” qaresd & fomror i
Ta % fore o wifew | fereh e 3fiv foreh et 1“2 sl qteed gue # |
T <HifTe fop 370 & fopms iferst St atferes B | 3

Draw a graph showing the variation of de Broglie wavelength of a particle of charge q
and mass m with the accelerating potential. Proton and deuteron have the same de

Broglie wavelengths. Explain which has more kinetic energy.

55/1/1 5 [P.T.O.
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13.

14.
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fopeft et < “Tmam Wigem” i Sme hifve | Tt s wiglera aut 1 st

IR 10 'V 3R 10w 37— 2 V 8 | UIge Fehieh Tiehiord shifrg |

Explain the term, ‘amplitude modulation’ of a signal. For an amplitude modulated
wave, the maximum amplitude is 10 V and the minimum amplitude is 2 V. Calculate

the modulation index.

AR I T Jeoid I 7R 38 Afey ®9 ° =<k I | |fewn % S & I T Th
TR & I 21 & 7 et TohEm e ki & B’ H fed wivad L % foRelt emrard
TcTeh X HRIT 6 oh foTT Soeh Sed~ HIfT |

State the Lorenz’s force and express it in vector form. Which pair of vectors are
always perpendicular to each other ? Derive the expression for the force acting on a

current carrying conductor of length L in a uniform magnetic field ‘B’.

ToRet STeRTITeR a1 § ITART fohU U HAA-F i &9aT 16 D, STHGTIH oiF ohl &wal
50 D T AfetehT <l THETE 16.25 cm 3 | 39 YehIfeh a1 =1 Ay ferfgw | =fe o8 o= sifom
Tfafers 3= T SATAT 8, O $Eeh! STTEEA &THAT Tiehierd hifoTy |

An optical instrument uses eye-lens of power 16 D and objective lens of power 50 D

and has a tube length of 16.25 cm. Name the optical instrument and calculate its

magnifying power if it forms the final image at infinity.



15. Toelt p-n @fYr s/ & wfer=w # ftifera g ufsranatt 6 smen Hifse | 39 3R 1
“Uferept favra” <t afcamsn farRae | 3

Explain the two processes involved in the formation of a p-n junction diode. Hence

define the term ‘barrier potential’.

16. (a) S TN <l Seoid shife fores gr fergga forvra forepa e @ waifta 2 3

(b) aﬁim q; ﬁ?qz,maﬁHWrQ%,ﬁF@W%@ﬁ gy fa s | &
¥ feord 9 g1 STmaeT o fepr <t fedfast St o foTu =it e hifse |

JYT

fer-fagfaht & mew frm fafee | At s o=mg & e vwemm smafi| ar *
HROT I foegd & o foTe =isres sgea=1 Hifs |

(a) Write two properties by which electric potential is related to the electric field.

(b) Two point charges q; and q,, separated by a distance of r,, are kept in an

external electric field. Derive an expression for the potential energy of the

system of two charges in the field.
OR

State Gauss’s law in electrostatics. Derive an expression for the electric field due to an

infinitely long straight uniformly charged wire.

17. o &1 fram fafee | Sereen i ggmar @ s five 6 o9 w1 frm et
Treqor frag w1 afomg | 3

State Lenz’s law. Explain, by giving examples that Lenz’s law is a consequence of

conservation of energy.

55/1/1 7 [P.T.O.
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19.

20.
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JATE GTAT =T 1§ TG V- diee h fopdlt Sedt o fawl @ et mam 8 | 38 360 pC
Y Giad 81 Srar 2 | S G o 0 o fave geet 120 V ' S 8, a9 el |
Tfad 3EW 120 puC BT 8 | V'’ 3R 37371 enfiar afesfora ST | afe Sieear & 120 v
1 gig < T, 1 Genier W s a8 S 2

A capacitor of unknown capacitance is connected across a battery of V volt. A charge of
360 pC is stored in it. When the potential across the capacitor is reduced by 120 V, the
charge stored in the capacitor becomes 120 pC. Calculate V and the unknown

capacitance. What would have been the charge on the capacitor if the voltage were

increased by 120 V ?

IS GHAS T foRe HIH & HeH HTEH § TR hd §¢ fhel 3T0ad! I8 T 319 hivr
| I 3ATIAH LT & | ST T 3TR 3T9afdd aamm goie o fote 3 it | 38 yer
YA & T o {321 T TeATI HifTT |

A plane wavefront propagating from a rarer into a denser medium is incident at an
angle of incidence i on a refracting surface. Draw a diagram showing incident

wavefront and refracted wavefront. Hence verify Snell’s laws of refraction.

TR Sl Y a1 37 AT a0 faunett & s fades hife | =m @ faur 6 yga
H FT 7 ? FAR 6 39 faun # fomert & wwrelt srfinrge o foe v U o et
U o &9 3TJheTad JUehd o ol Sieh T |

Distinguish between sky wave and space wave modes of communication. What is the
main limitation of space wave mode ? Write the expression for the optimum separation
between the transmitting and receiving antenna for effective reception of signals in

this mode of communication.



21. TH9%1 A 3R B o qURSY! ol ST Thish [T T Alfoes g9 1 fld aurey difet | amm

Aiforer e ) qg=H HIfT 31 3Heh! Goam groft +f farfigw |

T A

0
frew B

B’_j D fonta

SIS

Using the wave forms of the input A and B, draw the output waveform of the given

logic circuit. Identify the logic gate obtained. Write also the truth table.

Input A

0]
Input B

Ae—

B

j I: Output

Logic Circuit

22. TeTshdl 3R STIYH foegd & & ugi o foreht =mets & amI-Tee & folu =5ete Sgea—

SHITTT | BT ot ST T oh Foreht =metes & ard w1 Fora T@d 5 3Tg® favar=m

I T AT HA T 3 FATeToh § g1 bl siierdr H ford Tehr aftard giar & |

Derive the expression for the current density of a conductor in terms of the

conductivity and applied electric field. Explain, with reason how the mobility of

electrons in a conductor changes when the potential difference applied is doubled,

keeping the temperature of the conductor constant.
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gue -

SECTION -D

T foreft Sharedt o e Aawntt & | 378 HER B TR | 98 G 3o STTUhTST TR
< 38 HehTHe T HHeht TH & gL &1 S o e | 9 T St ! 36 o1d i
TdT FAT dl I8 TH ol T USATATIL o I1H o Y, g 37ehT Tiequr shieh aqm s
I8 39 U 1 TR =01 2 | 351 A8 THe (G fob 38 ST & e fepart ST wehatl @
3R g T T 61 7 | $5h 9aTq U i SiFed g 3fud 3u=m fezm mn 3 98 qufa:
Y T |

(1)  SoeR sftemeda gr g Afaess e fofa |

2) foreht eAufea o i 3itaa o1 SR AT A FTHEG 8 2

(3) Tereht Asaafeea T <t @fsraar 20 9= % Tw=Tq 10,000 foreres ufa Jpvg § | 300
10 B¢ < YT $Heh! FlshadT Teeht 5,000 forered T Tehve 81 9Tl § | 38eh! A9
3R STRfee: Thskarar 9 T |

Ram was a daily wage worker in a factory. He was suffering from Cancer. On hearing
this, most of his co-workers, started avoiding him under the impression that it was a
contagious disease. When Prof. Srivatsava came to know about this case, he took him
to a leading radiologist, who examined him and told that it was at the beginning stage.
He advised that it could be easily cured and also certified that it was not a
communicable disease. After this, Ram was given proper treatment by the doctor and
got cured completely.

10



(1) What moral values did Prof. Srivatsava display ?
(2) How is mean life of a radioactive element related to its half life ?

(3) A radioactive sample has activity of 10,000 disintegrations per second after
20 hours. After next 10 hours its activity reduces to 5,000 dps. Find out its half-

life and initial activity.

Tqug -

SECTION - E

24. = feu mu ufgy § 3fe ufmer w1 9t e ww ® A1 (a) durfe i arfar gt
HIT, (b) 39 TRTY T 7O HRb TR HiC | el a.c. afmer # TordT &R o1
1 Hee 8§ ¢ fean R, a.c. ®id il wiofim smaft 100/s 8, ooy § shea wie-am

gftehfetd hife | 5
100 200 mH
AAN——— T —e ||
(~)
-/
V=50V
YT

(a) %@Wﬁ%@ac@ﬁ%ﬁﬁ@@ﬁﬁwmmﬁmﬁﬁ@ﬁw
et # diieedT & 5 R e A 2 |
(b) 100 mH TTSehcal 1 hI3 YT I hIs sed it A fFH rms Feear 10 V, 50 Hz &

a.c. GId § GIAINIG & | g 97 741 T qiwey § grelt SieedT shell | wﬁ%m% |

Ife gftgy § Jarfed 9 1 A B, 1 3991 fohT 1T Seh o1 SRehedl SR IO 1 3fiHd

YTTeh— &7 Uehiord <hifTa | 5
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In the following circuit, calculate (a) the capacitance of the capacitor, if the power
factor of the circuit is unity, (b) the Q-factor of this circuit. What is the significance of
the Q-factor in a.c. circuit ? Given the angular frequency of the a.c. source to be 100/s.

Calculate the average power dissipated in the circuit.

10 Q 200 mH I
VIV * m g |
(=)

-/

V=50V
OR

(a) Prove that the current flowing through an ideal inductor connected across a.c.

source, lags the voltage in phase by %

(b)  An inductor of self inductance 100 mH, and a bulb are connected in series with

a.c. source of rms voltage 10 V, 50 Hz. It is found that effective voltage of the

. . . 1 . .
circuit leads the current in phase by e Calculate the inductance of the inductor

used and average power dissipated in the circuit, if a current of 1 A flows in the

circuit.

TG i FERIAT § AT HITT T T o TehreT o TehIvH gRT Txaa gfad werer ford
TR 3T TRAT ST Eehall & | [ <TeIa <hl shig STehre <hl 3Taferd foeor fopeft dieriae A W
A AT 8 | TIRITES A o Fuet FoRet 371 dieriag B I 39 YepR Affa-=afya foran
T 2 foh B § I3 SR 0 6T BT | A 3TR B % W § 319 g d18q qraas C 39
TR Affa=tad foram STat 8 Toh 35ehT 3187 A 3R B & 37871 ol GHIGHTNG T 8 | A,
B 3R C & 9rafia ehrst 1 dftsrar aitesford Hifrg |

JYT
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(a) 3 Tg ol wamn & foreft wepaft werer & w1 farffali S| ot s, & v gt W@
T R | 9E T SR T SRl o s <l s Hif |

(b) = o fg Tor e & =arferepeon kst STe et o6 foTu 3@ SrehTeT Gt <61 SR foharm o B
5w g amest 650 nm 3T 520 nm T IS 2 | 5

() 650 nm TR & T 96 W H4E =8 ¥ A& 8 T hl g 71
AT |

(i) H=r 3T § 98 fran gt feaht B, et <Fi et 1 G i g
gt 2
feem & o Taffel % o gereh 4 mm aun R % e & 9 % o B gl
12mz2 |

Explain with diagram, how plane polarized light can be produced by scattering of

sunlight. An incident beam of light of intensity I  is made to fall on a polaroid A.

Another polaroid B is so oriented with respect to A that there is no light emerging out
of B. A third polaroid C is now introduced mid-way between A and B and is so
oriented that its axis bisects the angle between the axes of A and B. Calculate the

intensity of light transmitted by A, B and C.

OR

(a) In Young’s double slit experiment, a monochromatic source of light S is kept

equidistant from the slits S; and S,. Explain the formation of dark and bright

fringes on the screen.

(b) A beam of light consisting of two wavelengths, 650 nm and 520 nm, is used to

obtain interference fringes in a Young’s double-slit experiment.

(1)  Find the distance of the third bright fringe on the screen from the central

maximum for wavelength 650 nm.

(i) What is the least distance from the central maximum where the bright

fringes due to both the wavelengths coincide ?

Given : the separation between the slits is 4 mm and the distance between

the screen and plane of the slits is 1.2 m.
13 [P.T.O.
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(a)

(b)

(b)

(2)

(b)

fopeht feu o am o1 3rama wiotg R fwif@ e & foe e ag o1 uiy sma

ST | 39 YR S1Td Jfefie S° % Ugi | ‘R’ o oI Saieh Sca— it |

fopeht tfiex Tg uftwer o ue ‘e Ff o1 . 31ef 7 37N 59 fopm wepw wumfYa femam
ST g 7 Afe Hiet g b T # Sl 3R AearHiet it ferfai it steen-seeft

1 ST, 1 wqer foeg fore Tepr srTferd BT 2 379 3T o foTe s €T |
HYET

iy 3TR@ i gEEar 9 TR %1 wriwr fagr fafau | smen Hifve
foreht et oh1 SAT=dies gty forg yepr frerifia fepam srar @ 2

e ufmy @ fefaRea W w=n gwE vgar B, 9 (i) giEes a9 &
3Tt foe | Iig & St B 7 (i) TiETers It & St § g wfeiee @6
iy S8 21 STt 8 7 319 Il <Al gfE i |

Draw a circuit diagram of a meter bridge used to determine the unknown
resistance R of a given wire. Hence derive the expression for R in terms of the

known resistance S.

What does the term ‘end error’ in a metre bridge circuit mean and how is it
corrected ? How will the balancing point be affected, if the positions of the
battery and galvanometer are interchanged in a metre bridge experiment ? Give

reason for your answer.

OR
14



(a) State the working principle of a potentiometer with help of the circuit diagram,

explain how the internal resistance of a cell is determined.

(b) How are the following affected in the potentiometer circuit when (i) the internal
resistance of the driver cell increases and (ii) the series resistor connected to the

driver cell is reduced ? Justify your answer.

55/1/1 15
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