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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 :
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)
(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~!

2



qug — H

SECTION - A

1. g fomg 3w +Q Toreft =mereh g8 o |l feord B | 4B 37K o1rew & o= forega & @
i | 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 gFehieh hl TRATST feTRET | ATHT=IG: 38 Uh & W I W AT © 7 1

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

3. feuTu @ H, greehl i HUSE! hl AR diear | T B THY UG 6l ufghisti A

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

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---——4 |----- S N
ﬁ _
4. T AT % ANIGYIH Tl b G Al HHH &, T ITeh! Bk gIAT ol AT 1 : 27 |
S G gl bl Tasied smenati i ger Hife | 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. Weh TTcAoh ohl Tctehd <hl TRTeT €T 3T 38enT ST Ak fefigu | 1

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

55/1 3 [P.T.O.
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SECTION - B
(i)  Toreft Teem & 3rdedHTes i gieamT fefau |
(i) == feu e Rt 3TR@ | 373TA 3TEdHTeh & gd | JehTaT i =Tet Uiehford Shifg |

<— 30 cm —>

0cm| [~~~ __________;—E{E[

(1)  Define refractive index of a medium.

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

40em| FZZZ77---------2=1 Liuid

el UL BRI o fhel BIRIEe & Hele T, I A % BidH ATafdd ST I1d &,
Al 98 Soidg Scafsid il B | JATIfAd eIl shi qTeed S Ug W Scdioid Soideil bl
S-Sl T o T isteh e HiT |

YT
S-St UNeheUHT ST 3TN hich BRI T § UfehAu hid forelt seideia & vl
T o ToTT S bl FeTeienr Sfeser sgea=T shifT |

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



(b)

(2)
(b)

9.  HERUI ! AT AT 3TN TR AT forentaTi H foe i aret 31 o3l &l Ieer@ i |

EUEEIRPERIEXARCINER URTICld 2
forelt =IfartaTii o Irrer 1 fefast Tt T 3ok o9 U o e & &9 § T
Fifere |

Write two characteristic features of nuclear force.

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

separation.

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

propagation.

10. = @ o fereft feu T o« o for <fifae Seeat <V 3R 9w i < s T guiEn T

2ISHIE A (a) TSA BT emf, I (b) T T ITieh TieRIY Tiehord hifTy |

Va
6V

4V

>1

0™ 70A 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
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4V
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12.
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SECTION -C

oTiT C o Tepeft TR ufgept denfcr st fopeft st g forwrar v e srmaifsma fpam mn 2
et w1 for e ufgematt % = 6t gt i T e & STt B e werte wfgemsti % o=
k = 10 T I WA TTeIT W fean Sam 8 | R0 <d g¢ A Hife foh goem
FrafaRaa w = yvme v —

(i) Gete <6t arfiar,

(ii) TG T A&, 3R

(iii) FHTRE T Il 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)

(ii)

capacitance of the capacitor

charge on the capacitor, and

(i11) energy density of the capacitor.

(2)

(b)

(2)

(b)

iRt s foTT 20 < A < 170 B, som St ufd fFA3Ti (BE/A) 3R gomH
T A o o= I it |

ST HE&AT 240 1 15 ATTh TE=hl se ot ufd Azt 7.6 MeV 7, &1 @Ue
Y 3R z, (Seeht gemm T A 110 3R 130 7, § foafosd gt & | afg Y ik
Z ¥, S hl ST FHoil Ui FIFAAT 8.5 MeV & TR 7, d 30 AR
frfspan o ook St ufthfera AT |

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.



13. (a) I fopet feferd v & < forfet =61, gam quresd & Yehret & < fi= ol g,
e foram T B | S wfga smen Hie foh 98 W safaeter e it e e

ST 37T & | 3

(b) T< % g1 forgati T &1 Tehavll Eidl & ST ATl JehteT T o S TATR 0, /2 7 |

3 fargati W Aermai &1 31uTd [0 HIT |

(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.

14. R % SINATEIAT 1 ST leh FTSGIS TWHTY] Shl nefl HaET § THGRA i Tel Serarei shi

Fl Fl b 1T SATeh e BT | H,, A1g o1 qureed wa shitorg, fean 8 frgent
s, R=1.1x 107 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~!.

15. 10 nm & 1073 nm IHER 6 qareed i S grrehi ao 1 am fafau | 3 qai g yer
I 1 ST & 7 34oh & 3T ffim | 3

Name the e.m. waves in the wavelength range 10 nm to 103 nm. How are these waves

generated ? Write their two uses.

55/1 7 [P.T.O.



16. (a) Teret aTIaTE JATRR FHUSTH! I JrashrT & W@ 1 Ted Hifuw |
(b) T R & < gdum gETel Iy X 3R Y, g g9 e yenfed & @ 7, @ |
ST STTIR T aad qell § 36 YR W & ob 3o SHAME g 3@ § ST 3191
P W 2 | 1 I 9T % HRV fog P T ¢ Jrhi & 1 qrn 3R feen [
IS |

A
=
v

o
o
—>

Y o'
(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.

p S
~ x Cd

i
X\1o T

Y o'

17. ROl Higd 3oei@ hiTT b BIRISHIE 1 JaTeH dod qvaieyeh S=E § & i foha sirar
2 | ThH BICIERITE % SETeH 1 hRIHHI g fafay | freh wrRisrie  dfa=r
foTw 3w fohu ST ATt Steletes Qe i HAT-ITE 1.2 eV & | Uiehetdl 1 ITF
ek IE GUTST foh I8 3T T ST 400 nm TUTCE b TehTST hl TS L Hehdll & ST
T |
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



18. Torelt 3wafTy Scusisp oifsiet Jades o1 uiuy 3@ WiT | 39eh! dieedr afsy & fag
=oreh feaftau | samen Hife for fore wepr farer 3t et famaett <ht svemtati § 180° <At

FREATR | 3

forelt qui @ fepart o1 i om@ difew | s0e SR fagra i =men i |
39 e 37R ffa aTedl w1 sRREa 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.

19. H&Y H I T FHRbI o AR HINT S forelt F=1 SR 6 et &1 3= Ao o

HIgfeTd i Y STTawIehdl shi ¥ HLd ¢ | 3

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

signal into high frequencies.

55/1 9 [P.T.O.



20.

21.
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fopeft Treatet Y e ganfear i afar fofaw | fi=r 3@ # gute 7o ufeer § v
TeRUUT H Tean el hig e & gurian | R, 3T R, &1 3TIITd 14 HIfT |

40 R, 60 120
© =
6Q 40 R,
||3V G
L —()—

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,.

8 Q)

40 R, 60 120

©

60 4 Q R,

8 Q)

G

I3V :

12 mH 3R 30 mH TR & Yo § JaTfed O § 999 & 919 99H & 8 gig & &
2 | Faferfaa feremon =i goiv & fore ome difae

(a) IR emf 3 T Wb H G | YEd shi &t o &1 |
(b) T UTeh T Hiad Fnolt I IHT JaTfed 9T o o1 |
Ife 37 gHi pusfert & vt &= UM 8, a1 37 pusior o afad Siat sl gern HIfT |

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.

10



22. (a) Tomd Svg i Hife (n) T foremor & a1 foed ded <1 figar 4 &M aret gited i
SR HIT | 3

(b) TfEIH o YT HI T qCEAT 590 nm N 596 nm T ITAN FH-FR & 4 mm
TTes <t Toheft wohet T3t A Toada o1 1o o6 & fo fren o 2 | fort 9w
2 m 3 | S TR § STH e Yedt o wem 3t 6t i & ot que
gRERfad ST |

(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.

qUg -
SECTION - D

23. IO TS o qEA Al ST o e AT i X ST AR § 9 o el
T | 3k T ot Teehl = wwsmn o foRE YRR ST 6 AT el o FET 3R SHaTet
3o <l T9d o oI Bretd ST o SUFNT W 31T &I higd L @ & | off e 3 feig ¢
I SIS § SR sh T shl 3T I8 I fob STTTST A B, I Haier & 9T 3814 o -
e JUMTTorl < feT SITar Srerifireh! sl off Toe | Hieid g7 HISE e o fHg T
T A 2 | 2+2
(a) ff smer A off ekl & R g1 geatl <l wrer 37kt Seoi@ HIfT |
(b) 3T =it ST o fohel QI Yool T ST HA & 2

(c) HISER Y9TE 17 ? STEY fcrgraehid uerel o fofu graeheficar 1 A fafaw |

55/1 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.

qug g

SECTION - E

(a) TSE 1 em feafae | 59 e o1 39T e Tt 3= oiwTs o @Y iy
R, foreert Waeh A o A 8, % HRU fog@ e e s g i |1 3+2

(b) <TE L o forefl AR AB o1 iRgeh A O L = kx &, J&T x I d o TR A |
AT TR R | 98 aR et meH Mo g8 @ ufteg § | 39 I8 ¥ 9 9ot foga
TR o TTq =Tk Td <hifTT |

YT
(a) Torelt gd foya o 3% @ ST o ST BT f59a & 5 8 gl r & el fog P
forea fara o fotu =59t a1 i | 3+2

(b) 4 uC 3R +1 puC 3 31 farg S T 3 T R 2 m g B | T S A
firetm areft Y w a7 fomg s hifre st 34 freemr 1 e o am v 2 |

12



25.

55/1

(b)

(a)

(b)

(2)

(b)

(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.

forg <hifST op fopeft ac aftay # 1 61 3tTest Gt wifw—&= 18 =t | 2+3

200 mH T &I Ik, 400 pf T HIE TS TR 10 Q T His TieRies qiadt
3gfd & FeRet 50 V ac 1a & 2vfishn o Tfa & | FferRad w1 afteem hife

() o8 i s fa w afoy § sfieran wfth-a= g 2 9en 58 degey
AT T BT 0, 3R

(i) 99 H Q-Heh T AH

YT

mlﬁaﬁém%@@g,aqtﬁmwlé%dwwéﬂvﬁ,wwq%agﬁﬁ
FTA &, S B I T % T % T BRA § | GRA emf % Q=T oo
HIfT | 2+3

13 [P.T.O.



(b) 1S ufgan feil a1g % 15 3R &, 3 e 3R 1 T=TE 60 om B, Y2 % Frh
& % &fast geeh & feread qat § 360 @t ufd e Hi @ R @ 2 |
39 wH R Jfd I 60° 7 | Afg ufge it gt 3 3w A & g @ emf
400 mV 2, T 38 TIM W g2} % Frhid &7 1 Sifers e ufehferd HRrT |

afe 3R <l w4 ghg KUl S, A1 U emf fopd TR aitafda g ?

(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

(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 ?

26. (a) IVl Aigd =FEAT T fop fopet 3vmry oig i ewan fope Tepr uftafda gl 2,
& (i) 39 Tereft W@ H1eem o @ St 8 fSrehT Sade o o e O 3Tk

2, (ii) ST AT TSN hT ST STehTer & WicreelTio foham ST 2 | 3+2
55/1 14



(b) IR T UMY FLER, TH o4 L, L, 3R L, 50 9= 6 w8 g 30 em 2,
e W@ e | et a%g 1 7 L, % SRR g | 60 cm gl W @1 TR |
Jif arfess wfafses L, & ®wb® W s@a@ 8 | () (L, 3R L,) au
(if) (L, 3TR L,) S 9eh qiehiord shiTaT |

L, L, L
Y 1
<—60cm—>\/ \/ \/<—30cm—>
3

(a) SUIH TohTur @ Eiwet foheft e o SRR TS o 31uadHmes & fo =ma
feraret &1 (D) 37T Brsw ShivT (A) & Uei § Sereh a1 HIfT |

AT 10T o G1e forrera shivr A fa=or 1 e o fore omws Eifew | 342

(b) 3T SATIAH HIVT T T THEh{Td hifTe, ord T 15 Jehrer fohtr ferelt wwag i fisw
o TohH Tsh Theteh W 3TUAH hieh, 39 TRTd ohTur bl 391 htdt B, St Tirem o der
eTsh o ST Sieh—3teh T hicll g8 THA et 2 | e ot Swadies A2 B |

(a) 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.

(b) 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 (ii) (L, and L;).

L, L, L
Q 1
<—60cm—v \/ \/<—30cm—>

OR
55/1 15 [P.T.O.




551

(2)

(b)

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



