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L T g9 = 1.675 x 1027 kg
et 1 ge30 = 1.673 x 1027 kg
TG ST = 6.023 x 1023 fe 7m0 Hie
HieesHH f=rdie = 1.38 x 10723 JK!

General Instructions :

55/2

(i)
(it)

(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 emne 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=3x108m/s

h=6.63 x 1034 Js

e=16x10"1C

o = 47 X 107 TmA™!

gy =8.854 10712 C2 N1 m=

Lo 10N m 2

dre,

Mass of electron = 9.1 x 1073 kg

Mass of neutron = 1.675 x 10727 kg

Mass of proton = 1.673 x 1027 kg

Avogadro’s number = 6.023 x 10%3 per gram mole

Boltzmann constant = 1.38 x 10723 JK~!
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SECTION - A

1. Tl o S T §=100 i1 30 MHz 31 3Tafd de Yfdefod i foram man g 7 1

Why is sky wave propagation of signals restricted to a frequency of 30 MHz ?

2. Ueh ITcieh hl TcAshd shl TR ST 311 38Rt ST AT feflgu | 1

Define the conductivity of a conductor. Write its SI unit.

3. I famg 3T +Q foret =mere g8 % Wiy foord B | 48 3R a1ew & <= forega & Tard
Hifau | 1

A point charge +Q is placed in the vicinity of a conducting surface. Draw the electric
field lines between the surface and the charge.

4. QI G % JAUGYIH T8l h G Al THM @, T ITeh! BIhH GRAT T 3T 1 : 2 7 |
T ST Qe 1 ToIWe &HaTsti i g ity | 1

The objective lenses of two telescopes have the same apertures but their focal lengths
are in the ratio 1 : 2. Compare the resolving powers of the two telescopes.

5. feuwww smw #, graent it Fueelt H SR daar o fd wd qu qurie h afghie A

3R B 1 gaar 3ifera hife | 1
A
B
S Np----4 |----- S N
ﬁ b

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

magnets are quickly moved towards the coil.

5572 3 [P.T.O.
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SECTION - B
e s ¥ fopet few v et & fow efifae dieear v 3R a5 % = ume e
2ISHAH T (a) T T emf, 3 (b) T T ATIEh Tfater Tfehietd HIfT | 2

Va
6V

4V

e
7

0™ ToA 20A
The figure shows a plot of terminal voltage ‘V’ versus the current ‘i’ of a given cell.
Calculate from the graph (a) emf of the cell and (b) internal resistance of the cell.

Va
6V

4V

’i

0™ T0A 20A

T 1 S T HI TR G [ 3 faHe i ot &l foegati &l Seoi@ hifdm | 2

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

(i) et Hreem o STuerdATes i i forfaw |
(i) = few e foheor 3@ o 31T 3T9edTeh o §a H TehTeT Shi =Tl TiehfoTd hiferT | 2

40cm| T~ __________2;—5\"6[




10.

55/2

IV' CAREERINDIA

(i)  Define refractive index of a medium.

(i) In the following ray diagram, calculate the speed of light in the liquid of

unknown refractive index.

O0cm| [T 7 """ -7 7T T3] Liquid

TR et o g1 TUTeHt b1 Ioot@ shifvre | fereht feamafaea Trfires it 1afy 3t s
& o9 gey fefiay | 2

YT
3G FTIFEI ol TSl STl THEhieTd ShITTC, TT&ehl “Q STell” ameed 1 A 3 |

State two properties of nuclear forces. Write the relation between half life and decay

constant of a radioactive nucleus.
OR

Calculate the kinetic energy of an electron having de Broglie wavelength of 1 A.

o1 eaufaea T, X 3R Y #, THF t = 0 W AT hl T&I1 §9H © | TTh 319y
SHU: 2h 3T 4h & | 12 52 % UYL 3 g1 AT1ehi o forere shi gl shl gorn it | 2

Two radioactive samples, X, Y have the same number of atoms at t = 0. Their half
lives are 3h and 4h respectively. Compare the rates of disintegration of the two nuclei

after 12 hours.

5 [P.T.O.
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Qg —-4q
SECTION - C
11, =7 o feferd v 8, safaentor 3ca= o & {1y, il o1 shelesg g1 1 379 3§ 7
Tl HeTTHeg HAl Y I~ JTehTST T hi TSI T ITUTT 4 : 9 7 | SAfcrehr e | s
3R ffers <t disrareti w1 31gama 3ma i | 3
Why are coherent sources necessary to produce interference in Young’s double slit

experiment ? Light waves from two coherent sources have intensities in the ratio of
4 : 9. Find the ratio of intensities of maxima and minima in the interference pattern.

12. i C % foreht T ufgert wemie =i foreft sed gr fawe v o smafia fern mn g |
et w1 fort geTw ufganiati & o= 1 gl o T o § STl @ e et gt o =
k = 10 %1 SIg Wogd AW @ a1 a1 8 | S0 <d §¢ A1 hifSe foh gaem
FrefeTRaa o =R wwTe geT — 3

(i) wenfe i efar,

(ii) YRS T 311a9, 37K

(iii) TR =T Foll T

A parallel plate capacitor of capacitance C is charged to a potential V by a battery.
Without disconnecting the battery, the distance between the plates is tripled and a

dielectric medium of k = 10 is introduced between the plates of the capacitor. Explain
giving reasons, how will the following be affected :

(i) capacitance of the capacitor
(i) charge on the capacitor, and

(iii) energy density of the capacitor.

13.  Torelt BIREw & wicrhdre, fad 5 v % fedt fawa o1 3w fen mom 7, @t feRtfora
T o ToTT BISGISH TRHTY] o YoM Idford TR & Fan S7awer deh e & 0 Iaatsid
BIEH T STANT FohalT 7311 8 | ST AT T HTE ST HTRI%E THEhieTd T | 3

The photon emitted during the de-excitation from the 1% excited level to the ground
state of hydrogen atom is used to irradiate a photo cathode of a photocell, in which

stopping potential of 5 V is used. Calculate the work function of the cathode used.
55/2 6
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14. (a) iRl 9 foTT 20 < A < 170 8, S99 So1l Ufd JfadAsta (BE/A) 3R g™
& A & 9 U EiT | 3

(b)  EEFHH HEAT 240 1 HIg ATTeh Torerehl sl St wfel =fFerar 7.6 MeV &, 8 @Uel
Y 3R Z, feeht geomm wen A 110 31 130 8, H foafosd gar 2 1 3fe v 3k
Z H, Y% hl 999 HoAl Uid YFAFHE 8.5 MeV h SUSK 7, A 38 AMND
srfirforan & ook St aitesfera IS |

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

mass number A for the nuclei in 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 is equal to 8.5 MeV each, calculate the energy

released in the nuclear reaction.

15. R Afed Iooi@ HIT b RIIERITE 1 T=TeH Hed TvaieRie arE § &1 @i fohan s
7 | Tl BrRIErETE % yaTeH 1 wRwRl g e | fret wreiemre @ it
foTu 3ueinT fobu ST Aot et Tered S SHS-3FRIA 1.2 eV B | Iieherdl i ST
Hh T 3T o I8 38 W SAMfIT 400 nm TTCE <h TehTST HT HHTH HL Tehal & ST
& | 3
State the reason, why the photodiode is 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

it can detect light of wavelength of 400 nm incident on it.

16. 0.1 m & 1 mm T o qUIGEH TNER shl I FraehiT T o TehR 1 A fafae | 3 qai
o8 TR I <l ST & 7 $eh & ST ffam | 3

Name the type of e.m. waves having a wavelength range of 0.1 m to 1 mm. How are

these waves generated ? Write their two uses.

5572 7 [P.T.O.
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17. T wafts Scasisr gifsiet yads =1 uftuy sm@ Eifaw | saeht dicear wfsd & foe
=oten fefay | samen Hifse for fora wepr frarer 3t Tt famaeti bt semadl § 180° vt
FRECATE | 3

AT

foreft ot @ fepeprdt 1 uftay @ Eifaw | su wrEwr g it s men HifvT |
3ok T 37 i aomeat w1 smiftad i |

Draw the circuit diagram of a common emitter transistor amplifier. Write the
expression for its voltage gain. Explain, how the input 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 waveforms.

18. (a) Torell gmraTEl JATRR FuSeh hl Frachid & TWIST 1 T T |

(b) T R % 3 Heem gwETd T X 3R Y, RS aum g vartea 21 @ R, s |
ST STAR Tad qell H 38 JehR 1@ & foh 31 3Wafs g 3@ H g9ITT 31ER
P W @ | 3 M TRl % HRT fog P W "¢ Jrehid & 1 Tiamr 3R feum s
T | 3

55/2 8
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(a) Draw the pattern of magnetic field lines for a circular coil carrying current.

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

at the point P due to the loops.

i — X —>
X1o TP
X
Y 0

15 mH 3R 25 mH TI3Xhed o & Yol | YaTfed O G5 €19 T0H ¢ ¥ Jfg &
7 | Frefafaa fommott =t guri o fote o wife -

(a) IRE emf 3R G H qiEd i b "
(b) T YTk | Hid St T 39T Jaled 9T & &
Ife 37 pueieri § with-&= THM 7, 1 39 Fueiori § Fiad et Sl go hifor | 3

The current through two inductors of self-inductance 15 mH and 25 mH is increasing

with time at the same rate. Draw graphs showing the variation of the
(a) _emf induced with the rate of change of current
(b) energy stored in each inductor with the current flowing through it.

Compare the energy stored in the coils, if the power dissipated in the coils is the same.

9 [P.T.O.
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20. Sferehter 3R foada 6t uftaesti & o= fadet w@ & fo < @ 1 Seorg i |
2 mm g I foreft wehat ferlt W foerdar 61 31 & & fofe Sif-amft @ 600 nm 3T
610 nm =T YT I T qCTCEAT 1 ST fha T 8 | R R FfaH g2 m 2 |
S T SoROT § U6 W T e Yot W gqudl wife <k 3wt i feufei & e gue
fteRfera IR | 3

State the two features to distinguish between interference and diffraction phenomena.
Two wavelengths of light 600 nm and 610 nm are used in turn, to study the diffraction
at a single slit of size 2 mm. The distance between the slits and screen is 2 m.
Calculate the separation between the positions of the second order maximum of the

diffraction pattern obtained in the two cases.

21. HEY H I T BRI ! A HIT A el F= i & fama #1 3= gl §
TTgfoTd st ShT TTawIehdl shi I8 HLd 2 | 3

Briefly explain the three factors which justify the need of modulating low frequency

signal into high frequencies.

22. ot fieamdiex <t “amr gunfgar” vg st uftumt fafau | st § fewm e it 3,

T JhUUT H, ea-rie 18 faarg T&f gmiar 8 | R, 31K R, &7 37U 31 HIfT | 3
60 R, 90 150
© =
90 120 R, 10Q
3V /T\G
! \U

55/2 10
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Define the term current sensitivity of a galvanometer. In the circuits shown in the

figure galvanometer shows no deflection in each case. Find ratio of R; and R,.

60 \11_& 90 150
© 2

90 120 R, 10Q

gvg — ¢

SECTION -D

23. I (S 6 HEF ATk =T 3 HHY Gl oAl T ST HHER H 91T o el
T | 3o T ot feiehl = awsmn foh fohe SR SITITH o6 ST il o TRE0 3R Shareet
3o <1 o9 o oI Breter 21 o SUINT WX 39T &4 Shivgd L @ 2 | ot sy 3 fveye o
N TR W STETRT shl I shi 3T I8 U T e &y 8, Ien Faty 8 qon 3=
S -TiaE yonferat o forg ST shenfieht w61 off Tmen | S o wTgER yvE & fagea
T T Bl B | 2+2

(a) Y T ot bl § fom &1 ot 61 aman 3eht Seot@ HIfT |
(b) . 3917 2ft Siar % Foh < Gt T M LA & 2
(c) TIEER J9TE F1 7 7 ATeH Ufaerarehi uered & fore grarehsfierar o1 7 faRau |

55/2 11 [P.T.O.
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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 is less, travel is smooth and understood the Japanese technology in mass

transporting systems. Maglev trains work on the principle of Meissner’s effect.

(2)
(b)
(c)

(a)

(b)

Mention two values which Mr Kamath found in Mr Hiorki.
Which values in Mr Kamath do you appreciate ?

What is Meissner’s effect ? Write the value of magnetic permeability for perfect

diamagnetism.
gug -
SECTION - E
Torg Shifru fop ferelt ac uftaer o g1 18 31eet wenfer st & & ot | 2+3

200 mH T I Ik, 400 pf 1 HIE U 3R 10 Q 1 HI Tfadiess qiEd
smgfa & et 50 v ac w@ | Sofisen § weifsa 8 | fafoafaa o ufered
HifSa -

(i) 98w afd fa w afe 7 srfiesan it -2 a1 8 a1 360k deged
T €T T 0, 3R

(i) IREY T Q- BT A

12
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(a) mlﬁﬁm%%%,mm%wéﬂvﬁ,wwmﬁﬁnﬁ
HA! &, S B h T o T o Tvaad HRAA & | ING emf o T e Fea—
I | 2+3

(b) 1S ufean fmed &g % 15 3R &, 3 T IR hl &8 60 cm B, Y2 & Frrehia
& % A Tesh & TMeTIad 7 § 360 T Tfd e A A A PR @ 7 |
3G T W Afd B 60° 7 | I afg A gt 3R 3Eeht Ay & ff= IR emf
400 mV 2, T 38 T W Y&t o Frah & I &l Teeh IREhierd HIfT |

afe ot 1 @ 7 gfg s @ S, @ T emf fopa R afafda gem 2

(a) Prove that an ideal capacitor in an ac circuit does not dissipate power.

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

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

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

circuit and the corresponding value of the effective current, and
(i1)) value of Q-factor in the circuit.
OR
(a) A metallic rod of length / is moved perpendicular to its length with velocity v in

9
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, is rotated at 360 rev/min in a
plane normal to the horizontal component of earth’s magnetic field. The angle of
dip at that place is 60°. If the emf induced between rim of the wheel and the axle
is 400 mV, calculate the horizontal component of earth’s magnetic field at the
place.

How will the induced emf change, if the number of spokes is increased ?
55/2 13 [P.T.O.
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(2)

(b)

(a)

(b)

(a)

(b)
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FHROT GlEd AT i 6 el ST ofF i et fore wohR afafda et 2,
9 (i) 38 e U@ H1eem | TET 1At 2 HehT e ofd o 3TddHTe | 3T
2, (ii) 3Tl AT TehTST bl ST Jehter & Wfereiud foherm Srar & | 3+2
3@ ¥ ST SFER, € & Ly, L, 3R Ly {58 g% i Bisd gff 30 cm 8,
Ty W@ U | foRe a%g I o L, o SRR g F 60 cm G T @1 TR |
tfm arcafas wfifors L, & ®ied W s9a1 8 1 (1) (L, 3 L,) @
(ii) (L, 3T L) % S Jehd TReh{oTd ShIIT |

T /\AL1 /\L2 /\L3

<— 60 cm > < 30 cm >

I

AT

39 o1 3 et foreft hia o BrsTenr frsm o STuad-ie & o =man
oo™ 11 (D) 37 frsw S0 (A) & W6l # ieieh ea— ST |

ST hIT o 91 forerer w101 | fa=ror sl esri o fore o difem | 3+2

3G UG hIVT BT T THEhicTd hifeTe, f7e 9T <hig Tehrat fertur foreft Tmag i fism
o Tortft Tk Teteh W AT hieh, 39 Fia fortur w1 39— ! 8, S fsH o Ho
ol o 3TfCRT Steh—dieh Tast hicht g8 7T haet © | T o1 Sruardish A2 B |

Explain with reason, how the power of a diverging lens changes when (i) it is
kept in a medium of refractive index greater than that of the lens. (ii) incident red
light is replaced by violet light.

Three lenses L, L,, Ly each of focal length 30 cm are placed co-axially as
shown in the figure. An object is held at 60 cm from the optic centre of lens L;.
The final real image is formed at the focus of L;. Calculate the separation
between (1) (L; and L,) and (i1) (L, and L;).

Y A A S
—amk] T ewens

OR

14
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(2)

(b)

(a)

(b)

(a)

(b)
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Deduce the expression, by drawing a suitable ray diagram, for the refractive
index of a triangular glass prism in 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.

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. Refractive index of the prism is \/E

=Y 1 fam feafau | 3o fem =1 swm ot ford) o= oare & Hig smelRE
R, freept aes 319w a9 ca ) 7, o &R0 faga e s e e g il | 3+ 2

ETE Lo fortlt R AB h1 iR M g A = kx 8, Tel x B AR b R A T
T TR R | I AR TRt e et g8 @ g 2 | 39 U8 ¥ o Al fega
FeAed o ToTu =5wreh 31T hIfST |

forelt o foga = 1@ & S amﬂﬁ%%aﬁ’ﬁ@ r % fopdl fog P
Terga forwa & ferw =it sgea=1 hifsTe | 3+2

4 uC 3T +1 pC % &1 foreg 31w 9 § 0 G & 2 m gl W R § | 57 st 1
Tt aTedt T ot =g foimg 1 <hITSTY el 38 Fehrat b1 e ferggd &= 3y 2 |

15 [P.T.O.
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(2)

(b)

(a)

(b)
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State Gauss’ law. Using this law, obtain the expression for the electric field due

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

A wire AB of length L has linear charge density A = kx, where x is measured
from the end A of the wire. This wire is enclosed by a Gaussian hollow surface.

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

Derive the expression for the electric potential at any point P, at distance r from

the centre of an electric dipole, making angle a, with its axis.

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

system is zero.

16



