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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 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. 1 fomg 3Temt +Q foret =Tereh U8 < Y fd & | I8 3TN 317ew & =19 foegd &= W@
Sifer | 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.

2. IS gHhieh shi aRATST fiRau | amT=ra: 36 T O hH I W@ A 8 ? 1

Define modulation index. Why is it generally kept less than one ?

3. feu T s H, greehi it Fusel i 3R i & id i gu quTie i ufgwist A

3R B <t gaar 3ifera Hifdw | 1
A
B
S Np----4 |----- S N
—_— —

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

A
B
S Np----{ |----- S N
ﬁ b
4. QI G % JAUGYAH T8l o G Al THH &, T 3T BIhH G T 3T 1 : 2 7 |
9 Q1 gLl Shl fawer rmenati shi gt I | 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. Ueh TcAeh <hl TTeTohdl ohl TRTET ST 3T 38T SI A feflgu | 1

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

55/1 3 [P.T.O.
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SECTION - B
(i) Terelt mmem % STuardTes i aitmsT fafae |
(i) r feu e fohror @ o 3AETTa 3T9EdATR % ga W YRS Y ITel Ui i |

40cm| T~ __________2;—3{6[

(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.

0cm| [T 7" """ 7773= Liquid

9 UL HREweH & fohel BIRISH & AT T, qUIRE A & Bl JTafdd T I 8,
1 98 SO Scafsid il B | HATUfad JhT Bl qlresd % uel § Icafoid seideil i
S-St aTeE o foTT Sk A hIfT |

YAl
S-Sl UReheuHT T T Hich BISGIeH AT § TR hid el Soiagia & shivf
T % foTu SR 1 e Hiehtor fieer Sea= it |

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 in terms of the wavelength of the
incident light.

OR

Derive the Bohr’s quantisation condition for angular momentum of the orbitting of
electron in hydrogen atom, using de Broglie’s hypothesis.
4
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TR el o g farfre o fafa | 2
foreht =ifaastiai & e i feufas Sl &1 37k S gUh % %o % &9 H A%
i |
Write two characteristic features of nuclear force.

Draw a plot of potential energy of a pair of nucleons as a function of their

separation.

9.  HEU hl AW T R T T forenati 1 fved st et @ formgati 1 Seor@ e | 2

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

propagation.

10. = @ | foret few u ot & foru <fifaet Sieedr <V 3R 9™ i o i O ST T

ZISEUE A (a) A T emf, 3T (b) T HT 3N=AHEh Tfale Tiehierd HIfT | 2
Va
6V
4V
0™ 7oA 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.

55/1

Va
6V

4V

0= To0A 20A
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que -9
SECTION -C

T C o Tondft TR dfgent e i fohel sedt g fava v aes Strafya e mn 2 |
el o1 T geTT dfgahtal o sfi=l ol gt i T L & STt & T |t aigahiati < o=
k = 10 T hIs WEFd HIEIH W@ I a1 8 | S0 <d g¢ A Hife foh gaem
frafafaa w s gme vem — 3
(i) aafe < g,

(ii) FUTRE WX 311a9, 3R

(iii) GENTE T Il BFca

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

(ii1)) energy density of the capacitor.

(a) TRl ik foTT 20 < A < 170 %, Siem St wfd fFastia (BE/A) 3R gea9™
T A % &9 T T | 3
(b)  EEFHH HEAT 240 1 HI§ A1 Toerehl s St wfel =fFet1ar 7.6 MeV &, 8 @Uel
Y 3R 7, TSHehl goamm Tean shaen: 110 3R 130 8, § fa@fved gar 8 | Ife Y 3R
Z ¥, Y% I 99 el I JEANH 8.5 MeV % TS &, dl 39 AMHR
Ffrfsran © ek St aftesfora HIfs |

(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.
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14.

15.
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(2)

(b)

(a)

(b)

&}ﬂﬂiiﬂlﬂﬂlﬂ
I o forel) feferh wam o @) i w1, g qiresd o yehrer & @ sy @i g,
g foram ma B | RO wfgd s hifse foh 9¢ w safoentor e s Jeqor foma

T 31T T | 3

UG % al fargatl W Q1 Uhanfl Fidl § 3T STl Yok i o off 9T 0, A/2 & |
3 farmg 3t W disansti w1 STuTa 1 HT |
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.

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.

TR o STRFET 1 STAN hich BTSGISH TETY Shl nalf el H TREHHU HH ATeT ST hi

Fl HAl o AU SFofeh SFcq~ shiTY | H,, 1gd ohl qureed s hifg, fean 3 frgent
s, R=1.1x 10" m ™. 3

Using Bohr’s postulates, 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 107 m™!.

10 nm & 103 anﬁW@ﬁﬁé@ﬁWﬂFﬁwmw EEURETIRCAY
3T 1 STl & ? §9h al ST fetfay | 3

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

generated ? Write their two uses.

7 [P.T.O.
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16. (a) Tl gmraTEl SATRR Fuseht hl Frachia & T3l 1 T T |
(b) T R & < T9Ew arETd! 9w X 3R Y, 98 e 9w yerted 8 @ g, 3E
TIT STIR Tied aell A 39 JehR 1@ & foh 31 3vafs g 3@ H g9ITT 3R
P TR 2 | 39 QHI TR o SR farg P W AT Ik & w1 aiwm SR fewn

I | 3
i — X —>
P
X 0 T
X
Y 0

(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 ——>

xTo T

X

P

Y 0

17. R Afed Sooi@ HINT foh BIISRITE 1 T=Te Hed TvaieRie amod 5 & @i fohat sman
2 | ThH RICISMIE o Y=o 1 SRGRI g fafay | foret wicieriie & dfo=d %
T 39T fope ST STt 37ei=TeTeh Ierd R SHoll-3T=dUe 1.2 eV & | TRehetl sl STAM
ek IE ST foh I8 38 W 3Mafd 400 nm TUICE & FehTT ohT TEE HL ThaT & 1T
T | 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.

551 8
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18. ot v Scusies gifsieer e &1 ity 3@ difau | st dieedr wfey & o
=i feftge | smen i 6 fhm yer e 3k fofa feraet 6t semmati & 180° =1

I BT R | 3

foreft oot T fepeprdt 1 aftay @ EifaT | s9 wrEiwrl g it s men HifvT |
3oh Taw 37t i amedt 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.

19. &Y T I T e i ARG hHIWC 1 Torelt T AT o Bat &1 3= st 9

HIGToTd ot <hl STTawerehal ! g8 hd & | 3

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

signal into high frequencies.

551 9 [P.T.O.
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fopelt Ao it e gofear <6t it fafaw | = sm@ # gt v fteert & g

TR H ed-THie 15 T 7&i guiiar | R, 37 R, 1 39T Fd ShITTT | 3
40 R, 6Q 120
3V
© -
8 Q)
6Q 4Q R>

I 3V G

| — —
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,.

40 R, 60 120

©

6Q 4Q R,

12 mH 3TR 30 mH T3Xhed < &1 Sehi H JaTfEd 91 § G0 919 99H & § Ifg & &
2 | fraferftaa farerot =1 gwi = fore o it -

(a) AN emf 3R T I | G H id shi gt o & |
(b) T UTeh H Hiwd Foll 7 ITH JaTfad & o i+ |
Ife 51 g1 pusforat # wifth & @ue 2, a1 57 pusfor o dfd seist Hl ger i | 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) emf induced 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.

10
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forarda Svg Y ife (n) o foraor & T faad e 6 dfisrar § 29 oot aftadT 6
=1 HifTu | 3

Tifead o FereT I g UG 590 nm 3R 596 nm T ITAR T -TK & 4 mm
TTes 1 fopelt wehat forll @ forada &1 oA @ S e frn mn 2 | Bt @ o
2 m | S SR o ST fred YAt o wem St <t feufaai < s e
gfRfera I |

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

diffraction band varies.

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.

gug -

SECTION-D

It {eTe o H&A e A= ot e gt AT T ST SHIAR § 91 o et
T | 3ok i oft feeht 3 Tmgmen 76 fohe wohR ST o i St o wwequr 37 Sfamedt
3U <hl 9d o oI Brctel 31 o SURINT WX 39T & Shigd L @ 8 | #ft iy 3 fveig o
I IR B 3TTehT Shl AT <hl 3T I8 9T T JATATS W &, AT fHaie 9 381 o -
gfEe somforlt o foTe, STart Stenfieht 6t oft Twen | Fieid 7 AR wWTE W g ™
S HA R | 2+2

(a)
(b)

(c)

sft o 3 ot feeht o R g1 gent bt ar et Soot@ HIT |
3T 5t S0 h foh G AT T TS L & 2
HISER TWTd T 7 7 3TT6H Tfergrareh i qered & foru grarepsfierar o1 o fafaw |

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.
(a) Mention two values which Mr Kamath found in Mr Hiorki.
(b)  Which values in Mr Kamath do you appreciate ?

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

diamagnetism.

gug -

SECTION - E

(a) TeH w1 Tm fefau | 3@ fem 1 3w wies et o oS o Hig mafi

R, forent Waeh 31Tew T-cd A 8, o R {9Ed & o fole 2o gy i | 3+2

(b) TS L % forelt X AB %1 Wgeh AT T L = kr B, Tl x H AL H R A @
T T R | I8 dR TR meE Mefia g @ ufeg R | 39 98 @ oW 9 faea
FoTaE o ToTq sisteh 14 shifoTY |

AT

(a) el g o % 31 & B o SR g0 YA F B @ g ¢ b e g P

forgga Terwra = forw =rtes sgea=1 it | 3+2

(b)- 4 puC IR +1 pC % QI foreg e 1Y H T gL § 2 m g T @ & | 37 3Tt 1
foret aeft Y w o famg wa ifsre T 3w Freem w1 e foega e S R |

12
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(a)
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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.

g IS fop foReft ac Tfmer & Jo1 15 3116 HUTE Wfth—& T i | 2+3

200 mH T g Y&, 400 pf T HIg TG 3K 10 Q 1 HIg Ffalerss qiad!
Igfd & FoRet 50 V ac &1 @ Sofisen 4 wifod @ | FmfrRad s afteper Hifs -

(i) =% B safd e W= afmy § srferan wifw-a giaT & 991 38 deged

Tt 9T T 0, 317
(i) Ry ¥ Q- &1 UH
FHar
TS [ S IS UTfedeh BE, mmiwhvﬁ,wwmﬁﬁnﬁ

Ll &, S B h T o T o Traad HRRA & | UG emf o foT e Fea—
ST | 2+3

13 [P.T.O.
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(b) s afgan fagd o1g % 15 3R &, 3 I 30 I = 60 cm 7, Geft & Jrerh
& % & Teeh & Mg a0 7 360 =@ Ufd e HI A PR R @ |
39 wH W Afd B 60° 7 | A afew H gl 3 I5eht A & 9 IRG emf
400 mV &, T 38 T T Yt & Fraehid & 1 &S Tesh THehiord ity |

Ife 3R 1 T 4 gfg =G Fe, a1 T emf Fora gerr afafaa gmm 2

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

(b)  An inductor of 200 mH, capacitor of 400 puf 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
(i) 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 ?

26. (a) RO Higd =ATEAT hifore o fopeht Somml oiw i amar forg TR ufEfda gt &,
9 (i) 38 Tore U H1eem | w@T 1At 2 RehT SIadaTes ofd o 31T | 371U

2, (ii) STmafera SATeT SrehTaT 1 S ehrer | wferen i o S | 3+2
55/1 14
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(a)

(b)

(a)

(b)
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3TE # ST 3TER, o o L, L, 3R Ly N J&% &1 ®ied g 30 om 2,
A W@ T 2 | foRet avq 1 8 Ly o TRII g 8§ 60 cm G R @1 TR |
sfw areafas gfafem L, & wied W s9a1 8 1 () (L, 3R L,) a1
(ii) (L, 3T L) o s= 2R IREhierd hIfTT |

L, L, L
b4 I
<—6OCm—>\/ \/ \/<—30cm—>
YT

3wk foptor 3 Eiwet forelt shia o Prgeimer fism o svedares o fore =may
forare 11 (D) 3R frsm S0 (A) & W61 # ieieh ea— I |

YT 10T o G foraets shior | foerur =61 <9 o fore o Eiftem | 3+2

39 3ATIGH hIvT 3T T TRehford hifTe f78 ot hig srehren feptur fopeht wrveTg i e
o TorE} U Teteh T IATIAH hich, 3G T3TTd TohTuT 1 3= HLdl 7, ST TS5 o Ho
ot o 3TfCT Steh—Sieh Tt hicht g8 T it 7 | TSeH o1 aruardish A2 B |

Explain with reason, how the power of a diverging lens changes when (1) 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 Ly, 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 (ii) (L, and L;).

Ly

<— 60 cm < 30 cm >

OR
15 [P.T.O.
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(2)

(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 \/5

16



