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c=3x10%m/s

h=6.63 x 10734 Js

e=1.6x101°C

Yy = 41 x 107 TmA™!

g,=8.854x 10712 C2 NI m2

ﬁgozw 10° N m? C2

SAIA Bl G| = 9.1 x 103! kg

Y T goIHH = 1.675 x 1027 kg

et o1 g0 = 1.673 x 1027 kg

JATENTIET |&AT = 6.023 x 1023 Ifa 719 A

Siegem s = 1.38 x 10723 JK!

General Instructions :

55/3

)
(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=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. Torell v geweril o Tfigeass 3R AfeRT, SHI <l & wishd gl oy F1 BT =13y ? 1

Why must both the objective and the eye piece of a compound microscope have short
focal lengths ?

2. feu T amE H, greehi i Hugelt i IR <fiear & i Hd q9F GUTE 6 afghisi A

3R B Y garan 3ifera Hifs | 1
A
B
S Np----4 |----- S N
ﬁ _

In the figure given, mark the polarity of plates A and B of a capacitor when the
magnets are quickly moved towards the coil.

ool

3. Toreht wew fomet & e % fore 3= 3t Y aress a6t STravahal w1 B 8 7 a
s ff | 1

State two reasons why high frequency carrier waves are needed in transmitting a
message signal.

4. ek ATcAeh shl TTcAehdl shl TRHTST SIfTT 37T 35ehT SI A= foifan | 1

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

5. I3 forg 3ATemT +Q ford =Teteh I8 o THid f4d 8 | I8 3R 37aw o o= o & W@
Fifew | 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.
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SECTION — B
RITHI o QI TOTIHT 1 IooT@ HIWT | forell TeRTT-FATE I8 T Tehau(f ffehtoT o 3T
T I8 ¥ T ®leigeiagi THM Il 8 STel R T8l 3Td 7 379 I T HRU ET |
SCH)
foret wiei 3R foreft Tieia 1“2 smelt” aimesd TuM & | aRefaeh Tiehetl gRT guiisy foh
30 § fopuehl o1 ot 3ferh B |

State two properties of photons. For a monochromatic radiation incident on a
photosensitive surface, why do all photoelectrons not come out with the same energy ?
Give reason for your answer.

OR

A photon and a proton have the same de Broglie wavelength. Show, by actual
calculations, which has more total energy.

Tiftreh fergued 3t ATfiehe ger & o= faves Hifw | s men fife fos 53 -t
Tishan3Ti § Salt b JehT U<k BT 2 |

Distinguish between nuclear fission and fusion. Explain how the energy is released in
both the processes.

IS e, TTFRT emf 4 V 3R 3TT=aies felig 1 Q 7, fopll 5 Q & Tfigsh B gL 10 V
% et d.c. € @ Tfea R | SEYE % THT ¥ % R R fiNa dieedn aitwfoa
HITT |

A cell of emf 4 V and internal resistance 1 Q is connected to a d.c. source of 10 V
through a resistor of 5 Q. Calculate the terminal voltage across the cell during
charging.

IR 1 “Toig § foeg T’ qeT TERYT faenaii o st= fied i | Toie o oy Th-T
IETE ST |

Distinguish between point-to-point and broadcast modes of communication. Give one
example for each.



10. (1) Toreft meem & 3rdedHTes i gitam fefau |

(i) == feu e Rt 3TR@ H 33T AT & gd | JehT3T <l =Tet Uiehford <hifaTy | 2

0cm| [~~~ __________;—E{E[

(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.

40cm| [T Z- """ 7"7"7"77% <—] Liquid

gqueg -9
SECTION -C

11. foeft LED &1 V-1 Sif¥remeriote Sifaq | qoommTd aradid oFdi <l g1 § LED i % &t
AT T Ioold HIfSU | IH SRk 1 IJooid hHIfT o1 fordll LED g0 Icafid Jehrar <h
(a) ATTCE, qAT (b) fiera ol FEGE HaT 2 | 3

Draw the V-I characteristic of an LED. State two advantages of LED lamps over
conventional incandescent lamps. Write the factor which controls (a) wavelength of

light emitted, (b) intensity of light emitted by an LED.
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13.
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fopeft g -greehia shre, TSaeht 3mmuféres JresheficraT 800 8 W 20 cm 3Hd e <, dr
% 4000 U <6, IS LT TRATITRT feTadt 8 | Pugett ¥ 3 A 9T JaTfed & T shig |
3T T & TR ShITT | ATG 39 SIS I oy o shis | Threamfud & g, I
Jreehia & fope wep R wfafeda g 2

A toroidal solenoid of mean radius 20 cm has 4000 turns of wire wound on a
ferromagnetic core of relative permeability 800. Calculate the magnetic field in the
core for a current of 3 A passing through the coil. How does the field change, when

this core is replaced by a core of Bismuth ?

107 m & 107 m IRER i qUTeE! 6l SEagraehid auTi o SR o1 AW foafan | 3 aat
fore v 3ea=1 1 STt & 7 399k 41 3wl ffam |

Name the type of e.m. waves having a wavelength range 107 m to 10 m. How are

these waves generated ? Write their two uses.

fopett SoTarei gamestt § 50 kV favar gr @i seiagii 1 3TFmT foham S 8 | 39
ST 1 “C STCH” qUTeE TRepford shifwTy | Teret Scidrei gereell shi farsie afmam <l
550 nm TTCE o I ThTRT 1 SUANT ohid dTct Teret SehTiTeh gereell shi faved awar 9
o I | 715 T 6 gt gemefiiet & atfirgeaes oidt % 3Tifhs gRe a0 § |

An electron microscope uses electrons accelerated by a potential difference 50 kV.
Calculate the de Broglie wavelength of the electrons. Compare the resolving power of
an electron microscope with that of an optical microscope, which uses visible light of
wavelength 550 nm. Assume the numerical aperture of the objective lens of both

microscopes are the same.
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(a) I Topel Tgferd worm o @1 et =61, aum qumesd & g & < i et g,
T TR T 2 | RO Afgd SRS I Tk U6 W Aol T T S&oT feRa
TG AT 8] |

(b) TG Gl farg3tl T &1 THATH EIdl | 3T AT JehreT T o s 9T 0, /2 § |
3 Terrg 3l o fterdat =1 AU 311 HAT |

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

fopeft Treaetet ht ary gufean <kl afvamen faflay | = 3t # g@ife 7u wier § e

TeRUUT § oot shig e & gurian | R, 3T R, %1 TTd F1d hIT |

40

3V

6 Q

(V8]
=

8 Q

&
o

120

Define the term current sensitivity of a galvanometer. In the circuits shown in the

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

6 Q

Val

6 Q

120

[P.T.O.
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oTiar C o ferelt wor= fgert genfor w1 fopeft et gra fava v e smafird fram mm 2 |
et w1 for geTT ufgentatt o o= ot gt i T+ ot &1 STl 8 e ST afgemnati o =
k = 10 %1 I WY AW W@ g a1 8 | SR <d g¢ A Hife foh g8eh
FrafaRaa w = yvme v —

(i) |afe < grfr,

(ii) FETiE W 3AE, 3R

(iii) GETTE T ol 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 :

(1)
(i)

capacitance of the capacitor

charge on the capacitor, and

(i11)) energy density of the capacitor.

(a)

(b)

(2)

(b)

aifiyent feh feTw 20 < A < 170 2, sem 3wt wfa =fasi@ (BE/A) 3R g™
TE&IT A o & UT% i |

ZEITH TEAT 240 1 h1g A1 FEeh! Sem St wfd =faasii 7.6 MeV 8, &1 @uel
Y 3R 7, [oeht geaa | swas: 110 37 130 8, ® forafusa g 2 1 3fe v 3k
Z #H, g% i g9 FA gfd fFAstE 8.5 MeV & ST g, dl 36 AR
frfepan o o<k St uftehford I |

Draw a graph showing the variation of binding energy per nucleon (BE/A) vs
mass number A for the nuclei in 20 < A < 170.

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.
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(a) ToadH svg i =ife (n) 7 foreror < a1 fagdq ded it s # 29 arel afEdd 6t
AT HIT | 3

(b) WfEIH o Y I g T 590 nm 3N 596 nm T ITAN TH-FR H 4 mm
Trgst 6 el wehet ot @ farada o1 s1e & % fote fopen Mo 2 | fort & o
2 m 3 | S TR H STH e Yedt o wem It 6t [t & o gue
qfehietd sHT |

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

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

maximum of the diffraction pattern obtained in the two cases.

12 mH 3R 30 mH TR & Yo § JaTfed O § 999 & 919 99H & 8 gfg & &
2 | Fafefaa foremon =t goiv & fore ome Eifae

(a) IRE emf 3 T Wb H G | Yad shi &t o &1 |
(b) I Ik W Hid STl 3T 3T JaTiEd 9 o i |
Ife 3 g1 pueferl # vtk & 99 g, df 37 Fusfor # gfad sotsti fi gamhife 1 3

The current through two inductors of self-inductance 12 mH and 30 mH is increasing

with time at the same rate. Draw graphs showing the variation of the
(a) emfinduced with the rate of change of current in each inductor
(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.

TR T3 § ITAN B Aot (i) TASIER (if) S, 37 (iii) I o ol fefew | 3

Write the functions of (i) Transducer, (i1) Transmitter, (iii) Repeater used in

communication systems.

9 [P.T.O.



22. Tt 3wl Scasier oifsiet yads &1 ufuy Im@ Eifu | saht aieedr wfey & fow
=it foaifge | s hifsre for forg wenr e 37X frfa femaett <ht shemsti & 180° <t
I EATR | 3

YT

forelt qui @ fepart o1 i om@ difew | 30 SR fagra i =men Hifve |
39 e 37k ffa aedl w1 sRRaa hifs |

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.

g -
SECTION -D

23. IOl TSl o qEA Al SR 2 Y A SHI O ST SR H Wi o el
T3 | 3ok i off feneht 3 Tmemn fob fopm yehR ST % M St o TReAur SR S
3o <l T9d o oI Bretd ST o SUFNT W 31T &I higd L @ & | off e 3 feig ¢
I I W STHTeRT <hl A6 sl 3R I8 U foh AaT 9 8, I ey 8 aen 3=
S -ufterg Jumferat o foe ot senfieht s off T | fvetd 37 ARER Y9 % g
T B HA 7 | 2+2

(a) ot T f feareht § R < Yot ol T I9hT Ioci@ hHITT |
(b) 319 =t ST o foht S Yool 1 ST HA & 2
(c) HISER Y9Te 17 ? 3Te3! fergraehia uered & fotu grashefierar 1 A fafaw |
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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.

(a)
(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.
que -
SECTION - E
g iR fop foreft ac aftay o 21 #1E 311est GuTie wih - &/ T8 ot | 2+3

200 mH T &I Ik, 400 pf T HIE TS TR 10 Q T His TieRies qiardt
g o foRel 50 V ac @i & ovfsen § il € | fafefea w1 afere
Hifse

() o8 i s e w gy § sfieran wfth-a= g 2 9un 58 degey
T €T T 0, 3R

(i) 99 H Q-Heh T AF

11 [P.T.O.



(a) Wlﬁﬁéaﬁm%,mm%wéﬂvﬁ,wwmﬁﬁnﬁ
HAr g, SN B HI T b T b TEd HRAA 7 | INA emf * foTw S Fea—
ST | 2+3

(b) 1S ufgan feil a1g % 15 3R &, 3 geh 3R 1 T=TE 60 cm B, Y2 % Jrh
& % &fast geeh & feread qat § 360 @t ufd e Hi @ o @ 2 |
39 wH R fd I 60° 7 | Afg ufge it gt 3 3w A & g @ emf
400 mV 2, A1 37 T W g o Frehid & 1 &l Teeh TR hiTT |

fe 3R <l e 4 gig KUl S, A1 WA emf fopd TR aitafda g ?

(a) Prove that an ideal capacitor in an a.c. 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

(1) 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

%
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 ?

55/3 12
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(2)

(b)

(2)

(b)

(2)

(b)

(2)

(b)

Y 1 fam fafau | 3@ fram 1 swam s ford) 3= o= & dig el
R, foreent Waeh AN T A 8, &SR0 fog@ e e sy i |1 3+2

TS L % foell AR AB 1 IRk MM 9@ A — kx &, T&f x hI dR & R A 9
AT TR R | 98 aR et meH Mo g8 @ ufteg § | 39 I8 ¥ 9 9o fogga
ToTed o foTt =eTeh Td <hIfaTT |

YT

foreft o fgya o 318 | 1T o ST 3T T390 & o3 8 QU r o el fog P
forea fenra o fore =9t a1 Fifs | 3+2

4 uC 3R +1 pC % 3 Toreg e oy o U g8k & 2 m gl T 4@ 2 | 39 s =l
T aTelt @ W o foieg AT shiT STel 36 fepr o1 e forgld &3 [ 2 |

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 o, with its axis.

Two point charges 4 uC and +1 puC 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.

13 [P.T.O.
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(a)

(b)

(2)

(b)

S Gigd sare ity for foret smam o i g fore TR aREfdd gt g,
& (i) 39 Tereft W@ H1eem @ St 8 frehT Sade o o e O 3Tk

2, (ii) ST et JehTeT shT ST Jehrer & wfereenfire foherm ST 2 | 3+2

3 # SN SFER, F ©F Ly, L, 3T Ly T T i ®id gt 30 cm 37,
A @ T & | TRt 9% I & L, % TR g 8 60 cm g W WM R |
3ifem amedfaes wfafss L,y 3 ®ehd T sHaT 8 | (i) (L; 3T L,) 1 (i) (L, 3R L;)

o ofI9 gUeh qiEhieTd ShiTT |
L, L, Ly
L4 1
<— 60 cm ™ < 30 cm >

39k foRtur 3 iRt fohet e & Femepr firsm o stvadare o fofe =
feraret &1 (D) 37 Brsw ST (A) & Uei § et e~ HIfT |

AT =101 o TT forrers shivr A faeor =t < o foiw o Eitem | 3+2

39 YA hIVT ST HH THEhoTd hifoTe frd T whig SehreT fehtor forelt Tmag i fsm
o Tortfl T Weteh W AT ek, 38 Tid fehior =l 39— hid! &, S fIsH & Hore

eTeh o T Sioh—3Teh Tt il g5 TH shiclt 2 | Firsm b1 Sruardish A2 7 |

14
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(2)

(b)

(a)

(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. (i) incident red

light is replaced by violet light.

Three lenses L;, L,, L; 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
<—60cm—\</ \/ \/<—30cm—>

OR

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

15



55/3

16



