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G) qyt 3o ifard &1 39 g97-99 4 FT 26 T &

(i) STFIT-UT & 5 YT & : @US 3] @IS & GUS § TS § 3K U T/

Gii)) @ AT 59998 JAF F1 1 JF &/ TS H 5 97 & JAF & 2 3F &1
QUE TN 12 o7 & JOF & 3 3F &1 TUS T H 4 37 BT UF oAIdIRa J97 & 3%
QT T 3T 6 JAP & 5 Hb &

(v) F97-99 4 GHT W F3 gy 78l 81 Ty e 37hl arct Th §97 4 17 3Tl aret
T g9 H 3R g HFl aret diHl gl § siaRe 997 YT [ &1 99 g
H 39! 7T T 97 H G Feaer TH GI7 & T &

(v) & EvIH g 37 [FEfeiiaa Yifae Faaisl & qrEl 1 3YET # GgHd & -

c=3x108 m/s

h=6.63x10734 Js
e=1.6x10"19C
po=4mx10""Tm A~!
£y=8.854x10"12 C2 N~ 1 m~2

1
41T80

=9x10° Nm?2C2

SAFE ol GAAM=9.1x 103! kg

92 T TAAA=1.675x 10727 kg

JIefd &1 SHAM=1.673% 1027 kg
ARl &= 6.023 x 1023 Ifd ™ Hrd
e HH Fadieh=1.38x 10723 JK 1
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General Instructions :
(1) All questions are compulsory. There are 26 questions in all.

(i1) This question paper has five sections : Section A, Section B, Section C, Section D
and Section E.

(iit) 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.

(iv) 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.

(v) You may use the following values of physical constants wherever necessary :
c=3x10% m/s
h=6.63x10734 Js
e=1.6x10"19C
Wo =4 X 10-"TmA~!

£,=8.854x10712 C2 N~ 1 m~2

1

=9x10? Nm?2 (2
4’1T80

Mass of electron=9.1x 103! kg

Mass of neutron=1.675x 1027 kg

Mass of proton=1.673x 1027 kg

Avogadro’s number = 6.023 X 1023 per gram mole

Boltzmann constant=1.38x 1023 JK !

55/2/C 3 P.T.O.
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Que - A

SECTION - A

1. el 9w g & § W@ R gfagesE ueel & FeER sgaed geef 1
Y g yor faer g €2

In what way is the behaviour of a diamagnetic material different from that of
a paramagnetic, when kept in an external magnetic field ?

2. I TdHg 9l & 9 A9 o o0 IR diced 3R 9 % o9 foeru U 1
T fear T 1 T9F A F emf AR =R gfaliy feaT €2

6v]

H

\val
o AT

The plot of the variation of potential difference across a combination of three
identical cells in series, versus current is shown below. What is the emf and
internal resistance of each cell ?

6 V-
\val
o 1Al >
3. TAcF iR galw & g g o A did g € 2 1

Why does sun appear red at sunrise and sunset ?

55/2/C 4
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4. Tt ameer o ot fgya el 4 o frdt fgya o S o forelt fag A 9 feya
&% o feq fordt fog B 7% favada aa # foamn foedt @Ror & & S S 2l
39 ik # fohan & 9@ it
A
SR
B!
A charge ‘q’ is moved from a point A above a dipole of dipole moment ‘p’ to a
point B below the dipole in equatorial plane without acceleration. Find the
work done in the process.
A
SR
B!
5. UOR I & AEIS Aagdl & AW faray |
Name the essential components of a communication system.
Qs - o
SECTION - B
6. TREIS XA Hi n=2 AT H TFHL M dTel SAFL i § Fel aiTasd
qRehieTd ShiTeTT |
Calculate the de-Broglie wavelength of the electron orbitting in the n=2 state
of hydrogen atom.
55/2/C 5 P.T.O.
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7. NG H TWMT ATER 12V emf 3R 2 Q SAIRE GiRIE Hi g o9 4 Q TfeRigesh
T Haifea 2
(a) I8 TN foh fordt aiceHier &l ai-a 9 a0 & foi 9 HHifsa e aen
g & Rl 9 9| i | 98E 9edie 9w B ¢ |
(b) URTY H dieedl AR ¥R 794 & AU SieeieX &1 qd qun THie & Son
%9 | b gaifea fean s § 2

A%
Q)
12V ’ 2Q)
| T
—*'WAV" @
4Q) A

A battery of emf 12V and internal resistance 2 () is connected to a 4 () resistor

as shown in the figure.

(a) Show that a voltmeter when placed across the cell and across the resistor,
in turn, gives the same reading.

(b) To record the voltage and the current in the circuit, why is voltmeter
placed in parallel and ammeter in series in the circuit ?

v
@

12V 2Q

—*'WAV" @
40 A

8. AT Hwl @i IR faf@u | 2
IC FESISH TATY & SF2 I 39 200 A TFHM & fovelt o1, 9 | 31mew
HT qET THE €, 9 yfqwenfyd X fean S, 1 @A i | o ufiiedq g ?
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AUl
IR I § IcfSia TagHT @IS Hi THIaH aTesd qiehiad il |
[ fean B, feeat fomies, R=107 m—]
Define ionization energy.
How would the ionization energy change when electron in hydrogen atom is
replaced by a particle of mass 200 times that of the electron but having the
same charge ?

OR
Calculate the shortest wavelength of the spectral lines emitted in Balmer series.
[Given Rydberg constant, R=107 m 1]

9. WA YaHich Hi IR fafaw | 8 7 = @ S 87 oeuy el & 2
Jfent T § 2

Define modulation index. Why is it kept low ? What is the role of a bandpass
filter ?

10. 3T9aaHIe 1.5 o g1 & 94 Tt fiSH BAC & ®ash BA W &l foxo PQ 2
SfeTrE TTIaA Al g8 oTqafad ot 81 fysm ¥ 39 o &1 vy emfad
Fifee | =9 & e has 9 98 foeo frfd gFft 7 o1 S &t I S|

A

N

Q

. 60 Oc
A ray PQ incident normally on the refracting face BA is refracted in the prism
BAC made of material of refractive index 1.5. Complete the path of ray
through the prism. From which face will the ray emerge ? Justify your answer.

55/2/C 7 P.T.O.
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11. @)
(ii)

@)
(i1)

12. (a)

(b)

(a)

(b)

Qug -9
SECTION - C

H Sl & 3T9amg af & Ty =se gcael shifag |
forelt wifcareh =Teteh | SolagMl o1 3198 o7 a9 H gfg & W19 fohd TR
gRafda €a1 8 ? oI HIfST |

Derive an expression for drift velocity of free electrons.
How does drift velocity of electrons in a metallic conductor vary with
increase in temperature ? Explain.

o [a o N

frdt Yfediufoea e g/ p+ Scasi4 | witAfea Mt ga afhan =i
dlhrcas €9 | fafem |
= < T srfufemaneti |

. 11 z
) 6C m - yB+x+v

.. 12 12 20 c
(i) FC+ cC M- “3Ne+ He

x,y,@?zﬁma,bﬁ?c%qﬂﬂﬁﬁml

Write the basic nuclear process involved in the emission of 3% in a
symbolic form, by a radioactive nucleus.

In the reactions given below :

. 11 z

6)) 6C - yB +x +v

.. 12 12 20 (¢
() GC+7GC - FNe+ bHe

Find the values of x, ¥, and z and a, b and c.

13. <l A vy > vy T TR GART Te19f A IR B & mafad fafewzon =i
Taar & gy e fava & fa=/or &1 9 & faw ame ifeu |

@)
(i1)

55/2/C

forg g ° Fe fawa e1fus § 3R == 2

FT Y% 1 FAUraT 39 fop e geref &t gopfa W AR &t €27 =men
HIfTT |
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Sketch the graphs showing variation of stopping potential with frequency of
incident radiations for two photosensitive materials A and B having threshold
frequencies v, > vp.

(1) In which case is the stopping potential more and why ?

(1)) Does the slope of the graph depend on the nature of the material used ?
Explain.

~

14. () Uag o1 f=m fafay 3

(i) ga% IR faverus & o= HI07 (0) & WY foaverow ¥ IHT GhET B
e (1) o1 fa=)or g9 & fae ame EifeT |

(i) AU 60° F foret WEH 1 AUSHIF fhaT BT € ?

(1 State law of Malus.

(1) Draw a graph showing the variation of intensity (I) of polarised light
transmitted by an analyser with angle (0) between polariser and analyser.

(111) What is the value of refractive index of a medium of polarising angle
60° ?

15. THfOYE I8 & IRy fafee | wufave g8 & oi@ iy : 3
() Tha fog omaw, qun
() z-foen & fra fag@ & & gl & fag gafawe g Eifaul &
AT % URd: FHfaTS T8 gugEd F#i T €2
(iii) N fRd gHfaYE T8 & TOei W &g faga & € 9hdl € 2 SR ST |

Define an equipotential surface. Draw equipotential surfaces :

(1) 1in the case of a single point charge and
(11) 1in a constant electric field in Z-direction.

Why the equipotential surfaces about a single charge are not
equidistant ?

(1) Can electric field exist tangential to an equipotential surface ? Give
reason.

55/2/C 9 P.T.O.
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16. IEI-HEE FIH H1 ST ik R 51 o gRERN U9 & 38 | gy & 3
F fou =iveh Jqel siferg | fordt gaeR R, S99 o/ 1 geifed & @R, %

RO IR & T@T S |

Use Biot-Savart law to derive the expression for the magnetic field on the axis
of a current carrying circular loop of radius R.

Draw the magnetic field lines due to a circular wire carrying current I.

17. IO 35 w1 R 3R 'R fagra fafau) 3

frel 9qel ITa1 o9 W o Had aim W faem st fefd @
3T <9 T I8 WM o fau Iugea s Eifaw foe o stmafad o feg
TR o H T a1 § AR TIa0T & G99 09 b Bihd fag W hhAd 8l
ST © 2

SREN

o o [aWa

SR qd 3¢ F=fefea 6t e |

() 6 THAUT YRS S HEAH hl JUF HIA dl TRl I8 W 3T Il <,
W Wafda iR uafda SH1 € gehril @1 STgfd rafad Jee i sTgha &
TS Bl B

() o Wbt foret foer mmeam @ forelt Wom weem T Al €, IR
oA TS S R | 9 Al §ORH] 61 gg 31 § TR T R 98 i W o]
Foll o TR ®?

(iii) W o X =01 | YehTS1 it digdl a1 & AW & o g Huifa &t
B YR & we[ famo # dgar s i e g2

Define the term wave front. State Huygen’s principle.

Consider a plane wave front incident on a thin convex lens. Draw a proper
diagram to show how the incident wave front traverses through the lens and
after refraction focusses on the focal point of the lens, giving the shape of the
emergent wave front.

55/2/C 10
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OR
Explain the following, giving reasons :

(1) When monochromatic light is incident on a surface separating two media,
the reflected and refracted light both have the same frequency as the
incident frequency.

(1)) When light travels from a rarer to a denser medium, the speed decreases.
Does this decrease in speed imply a reduction in the energy carried by
the wave ?

(i11) In the wave picture of light, intensity of light is determined by the square
of the amplitude of the wave. What determines the intensity in the
photon picture of light ?

18. f&dl CE-Tf<eX yads & faw 2 kO 9URe® Ifiy & il | 9= fama 3
deedl 2 VE 1 AM oifee ifier &1 9R1 Ja¢i= Toiies 100 €, afe SR gfady
1 kO ®, @ frasht foma dieedr iR YR 9 J | hifsr |

For a CE-transistor amplifier, the audio signal voltage across the collector

resistance of 2 k() 1s 2 V. Suppose the current amplification factor of the
transistor is 100, find the input signal voltage and base current, if the base
resistance is 1 k().

19. () YA DI TFH %k 39 W F TEAIT : 3

(a) S IYAM = § SR YOel % fu Suge Bl Bl

(b) S A & AT g FRET 9T & AT W THARI GRI Scd=l 2l ¢ |

) et Surfa =1 emafy sruer ommEfia wid T9a e aifore fagy
i <ular 2 39 Y&IUT &l AR & foIU Aevas =5 faf@u |

(1) Identify the part of the electromagnetic spectrum which is :
(a) suitable for radar system used in aircraft navigation,
(b) produced by bombarding a metal target by high speed electrons.

(1)) Why does a galvanometer show a momentary deflection at the time of
charging or discharging a capacitor ? Write the necessary expression to
explain this observation.

55/2/C 11 P.T.O.
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20.

21.

22.

(@)

(i1)
@)
(i1)
@)

(i1)
@)

(i1)
@)

(i1)

@)
(i1)
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%® MHz 9 30 MHz 3T IRE 1 o T JE0 Fa€ =R i fhd
faen 1 STEM wT €7 @ gR A w39 faun g ol
3@l & H9R & foRg yeR gaifea foran Stan €2

39 faun § I B9 areft ol &1 stgfa Wt Uk i = Bt § 2

Which mode of propagation is used by shortwave broadcast services
having frequency range from a few MHz upto 30 MHz ? Explain
diagrammatically how long distance communication can be achieved by
this mode.

Why is there an upper limit to frequency of waves used in this mode ?

3G Ht T @ fhdt pn Gy # gt & iR Ufyent fava fawfaa M
Tl AT HIf |
Y I feeanil &1 IRuYy Wigat 9! fowan fafy =1 saren sifsu )

Explain with the help of a diagram the formation of depletion region and

barrier potential in a pn junction.
Draw the circuit diagram of a half wave rectifier and explain its working.

o fordt 3eet 9 1 fedt AC &9 9 gaifsig foan Sian €, ) 98 <9It
o €d g0 W T H ISH w1 T siea vfem I Bt 7

g orrq fhel afad IR qo1 AC &id o W 9oit § Saifea ¢ At it
Tl T FHh Th hl ekl § FIE Al hi D 991 < SIE, 1 01F i IH
T FT A7 SREAT HITT |

L mél-q

OO

O———
When an AC source is connected to an ideal inductor show that the
average power supplied by the source over a complete cycle is zero.
A lamp is connected in series with an inductor and an AC source. What
happens to the brightness of the lamp when the key is plugged in and
an iron rod is inserted inside the inductor ? Explain.

L

mlamp

12



e - g
SECTION - D

23. T 310 T & e & Th Tt H Hal X H1 DH | Wb AN S0 A W TE 4
qrsfohdl STER H <F Fo9H SHHI & 911 98 9 9Eihal ol Tl 3T Iateid
g U & 99T GEfRd I §HY 98 dod SRl ¥k ki TRl hl o€
Gohdl AT L] 39 9 Yok ki Topafafer o1 99 781 o111 394 29 IR § A
foreren WRIc ¥ U1 et #Ed 7 38 SO & fRarfafy s 9He wel @
T &1 T =31 TR HMT |
= feu T g9 1 S| N
(2) TEEH & fwatafty &1 fagr fafay |
(b) TH 3R 3G fek ASGT R AW T Y&F & -3 ol Fl I d

SIS |

Ram is a student of class X in a village school. His uncle gifted him a bicycle
with a dynamo fitted in it. He was very excited to get it. While cycling during
night, he could light the bulb and see the objects on the road. He, however,
did not know how this device works. He asked this question to his teacher.
The teacher considered it an opportunity to explain the working to the whole
class.

Answer the following questions :

(a) State the principle and working of a dynamo.

(b) Write two values each displayed by Ram and his school teacher.

Qg - g
SECTION - E

24. (i) IUA MAE TB W Y o [T n, G n, o ST 991 R =kl B 5
& el T8 & ote gy & fau ¥ oo *ifSu1 a8 9rd ge o fom
fagfrd ® ok n, vaddis & fora Mo & g&a o1 W feo@ © @
aTedfareh gfdferal n, ST9adAIh & oA HILAH § o1 8, 0H TR I =
HITTT |

(i) argH feor fret fogfora foal @ WhT¥1 20 cm Fshal o9 3R 1.5 SAUaIS

n

& el 3T T o W SAUaT Fa1 &1 Hid b IS § YRE @G B

T 100 cm T 1 fafara &t feafq s wifaw)

55/2/C 13 P.T.O.
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SPEN

(a) I FHENH § fedt Tl gIevie g1 ardfaes gfdforel e & &
feTe Hiferd fortoT oM@ Wifgw | 39! A &Har i g fafew )

(b) 3MUH! 0.5 D, 4 D 3R 10 D F I oF e s=H & g faw 7w &)

o

() T 9 foa <9l @1 ST aAfagyas o) Afaer & faw feen S
FMEC? 397 IW ol Yfe & T swro e

(i) STfIgvas & fou o2 gRe% &1 Wifashar Fi <t Sl § 2

(1) Derive the mathematical relation between refractive indices n,; and n,
of two radii and radius of curvature R for refraction at a convex spherical
surface. Consider the object to be a point since lying on the principle axis
in rarer medium of refractive index n; and a real image formed in the
denser medium of refractive index n,. Hence, derive lens maker’s formula.

(1) Light from a point source in air falls on a convex spherical glass surface
of refractive index 1.5 and radius of curvature 20 cm. The distance of
light source from the glass surface is 100 cm. At what position is the
image formed ?

OR

(a) Draw a labelled ray diagram to obtain the real image formed by an
astronomical telescope in normal adjustment position. Define its
magnifying power.

(b) You are given three lenses of power 0.5 D, 4 D and 10 D to design a
telescope.

(1 Which lenses should he used as objective and eyepiece ? Justify
your answer.

(11) Why is the aperture of the objective preferred to be large ?

55/2/C 14
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25. () TIRH & 9 H1 STANT Fleh THTHM ALERM < I9ddl 96 & HROT D
ToeIq &3 91q I | A AR FOTMcHe SO S o Ta7¢ &3 i e
ERIRG
Gi) < HUE ¢, 3R C,, foTet anfiamsti =1 o1 1: 2 ], & 9o &R ared
GASHT T TG fa9aT= o1 98 A T4 i 9 gRI AT gaheon
¥ Hfaad et 9um 2

AT

G e gum a2t ufgw, fSd e A T IS A% ¥ +0 3R —o
T, IgH T TR Y d W W E, @ F=fafaa & fau =ss g sife
(a) dfgmrell & o= & fopdll fag W qen dfgereti 9 aex fordll fog W

forgd &1 % Yool | &5 i fown 1 guH o ST

(b) UighAl o e faqamr
(© 39 YR fHa Sumia &l o1fiar Ja sifed |

(i) R 3R 2R Fneti & < o1qe Mel H 38 YRR SAEE foman wen €, fF <A
T IR A ¥ ¢ &1 A(G Tl ! Thdl dTeteh aR 9 Harted o T
ST, o sTaeT ferw foun # wanfeq 2w iR =i 2

(1) Use Gauss’s law to find the electric field due to a uniformly charged
infinite plane sheet. What is the direction of field for positive and
negative charge densities ?

(1) Find the ratio of the potential differences that must be applied across the
parallel and series combination of two capacitors C; and C, with their
capacitances in the ratio 1 : 2 so that the energy stored in the two cases
becomes the same.

OR

(1) Iftwo similar large plates, each of area A having surface charge densities
+o0 and —o are separated by a distance d in air, find the expressions for
(a) field at points between the two plates and on outer side of the plates.

Specify the direction of the field in each case.

(b) the potential difference between the plates.
(c) the capacitance of the capacitor so formed.

(1) Two metallic spheres of radii R and 2R are charged so that both of these
have same surface charge density o. If they are connected to each other
with a conducting wire, in which direction will the charge flow and why ?

55/2/C 15 P.T.O.
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26. (1)

(ii)
(iii)
iv)

(a)

(b)

@11)
(iii)

(iv)

(a)

(b)

55/2/C

TR TMAHIAR o1 AMHIfhd ARG GiaQ | 39! fha fafy o fagra &

I7E hIfT |

Seedrstl sl BU-3TqUd § e hIfaC |

fonelt eTTeet TEHIER o fare Tha-3Tquma & 7l | mafie iR fodiae ame

T ST A RIS

220 V SYfd ¥ Tl & i Tiafies Huedl gl 36 97T fhal &

ot W §, ST I8 110 V—550 W & Tordt YEIoReR ol Wi USH il © 2
3UAT

T T % e feor <1 Giomtael & 7= WRehcd 9 901 199 €7 S9!

AT HINT | v, T 1, (r, < 1) oS HT S Ths! JARR Frefad |

foam wifste S gner feog § deon f5er g Hurt €1 39 oHawenn & fau

AT Wehed o AU ol YT hifaId |

SAHRA A 3R T T T&AT N Tl e AR HUS! FhEl THIHH T

& B, S FUSe! & SAeTad §, H ¢ £ Fah Ufd YhUS | FUM HIAT St

g1 7% fag #ifGy % Foee & IRa fusdd emf &1 OH 2 =f NBA ®|

Draw a labelled diagram of a step-down transformer. State the principle

of its working.

Express the turn ratio in terms of voltages.

Find the ratio of primary and secondary currents in terms of turn ratio

in an ideal transformer.

How much current is drawn by the primary of a transformer connected

to 220 V supply when it delivers power to a 110 V—550 W refrigerator ?
OR

Explain the meaning of the term mutual inductance. Consider two

concentric circular coils, one of radius r; and the other of radius r,

(r; <r,) placed coaxially with centres coinciding with each other. Obtain

the expression for the mutual inductance of the arrangement.

A rectangular coil of area A, having number of turns N is rotated at ‘ f’

revolutions per second in a uniform magnetic field B, the field being

perpendicular to the coil. Prove that the maximum emf induced in the

coil is 2 wf NBA.
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