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General Instructions :
Read the following instructions very carefully and strictly follow them :

1)
(ii)

(iii)
(iv)
(v)
(vi)
(vii)

This question paper comprises four sections —A, B, C and D.
There are 37 questions in the question paper. All questions are
compulsory.

Section A — Question nos. 1 to 20 are very short answer type
questions, carrying one mark each.

Section B - Question nos. 21 to 27 are short answer type questions,
carrying two marks each.

Section C — Question nos. 28 to 34 are long answer type questions,
carrying three marks each.

Section D - Question nos. 35 to 37 are also long answer type
questions, carrying five marks each.

There is no overall choice in the question paper. However, an
internal choice has been provided in 2 questions of 1 mark
2 questions of 2 marks, 1 question of three marks and all the
3 questions of five marks. You have to attempt only one of the
choices in such questions.

(viii) In addition to this, separate instructions are given with each section

(ix)
(x)

and question, wherever necessary.
Use of calculators and log tables is not permitted.

You may use the following values of physical constants wherever
necessary.

c=3x10%m/s

h =663 x 10734 Js

e=16x10"1°C

Ho=4nx 107" Tm A~!

gy =8-854 x 10712 C2N-1m=2
1

4dme,

Mass of electron (m,) = 9-1 x 10731 kg

Mass of neutron = 1-675 x 10~27 kg

Mass of proton = 1-673 x 10~27 kg

Avogadro’s number = 6-023 x 1023 per gram mole
Boltzmann constant = 1-38 x 1023 JK~!

3 P.T.O.
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2. WA T3 foadd w4, 5t o =iers ga =t 6l g L 4 Tl

7 |

(A) Had 3f=se H AEA A1 B AW Weg diordl T9Tied T8l
gt |
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SECTION A

Note : Select the most appropriate option from those given below
each question :

1. Three resistors of equal resistance 3 Q2 are connected to form a

triangle. The equivalent resistance between any two vertices of

the triangle is 1
A 10
B) 20
C) 3Q
(D) 6Q

2. In a single slit diffraction experiment, the width of the slit is

made double the original width. 1

(A) The size of central maximum will be doubled but
intensity will be unaffected.

(B) The size of central maximum will be reduced to half of
the initial value but the intensity remains the same.

(C) The size of central maximum will be reduced to half of
the initial value and the intensity increases four times.

(D) The size of central maximum remains the same but the

intensity will be doubled.

3. An electron and a proton are moving such that the de Broglie

wavelengths associated with them are equal. They will have 1
(A) same linear momentum

(B) same kinetic energy

(C) same linear velocity

(D) same angular velocity

.55(B)/B|

5 P.T.O.
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4, TINHR T P DHH-AT UEH Tg ST Bl & b AN &
20 < A < 170 3 S o AT1RI < AT TG ol AfT =AfFAT T

[ERERSEIRN:

(A) Y& AR 5

(B) S=shul-faviTar (srerskonfaa)
(C) R 5 I Hehrald TRl
(D) TR & T T THE 0T

5. 99l g hl Y H I H 59TV o GO g I HRIT 3

(A) A 1 T8I FaI NI TG hl qHEeHT
(B) Ul 3T=dTeh qurEdH shl IitereT
(C) W& hl RtEreT

(D) <& 1 T8 i g g b YT o e, T 7 fagrr
% GYh TG i qiee

6. 1 uF i &1 &5 guia et ac i @ g fopet & it
JeaTad aeedl (diee ®) V = 200/2 sin 100 t & AT 8 | 3T
ST U &I

(A) 10 mA
(B) 20 mA
(C) 40 mA
(D) 80 mA

55(B)/B. 6
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4. Which property of nuclear force explains that the binding
energy per nucleon is nearly constant for the mass number of
nuclei between 20 < A < 170 ? 1

(A) Strong nuclear force
(B) Spin dependence
(C) Non-central nature of nuclear force

(D) Short range property of nuclear force

The appearance of rainbow in the sky during rainy season is
due to the 1

(A) phenomenon of refraction by water droplets
(B) phenomenon of total internal reflection
(C) phenomenon of reflection

(D) combined effect of the phenomena of reflection, refraction
and dispersion of sunlight by water droplets

6. An alternating voltage (in volt) given by V = 200 +/2 sin 100 t

is connected to 1 uF capacitor through an ac ammeter. The

reading of the ammeter will be 1
(A) 10mA
(B) 20 mA
(C) 40 mA

80 mA

7 P.T.O.
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7. 3G Forel T Fusell o 9@ H 0-01 A 1 qiEaH Tret galt Fueelt §
2x102 Wb & T=hE TAHE HI A U Hial 7, dl gHl
FUSR T =01 Jehed (B0 T) B
A) X
(B) 05
© 2
(D) 3

8. o Hal, [ f9.a1. 9@ (emf) ey = 4 V T &y = 6 V IR AT
g r; = 0-5 QA 19 = 0-25 Q 7, o UIYd HATSH I T
faa1. s (emf) e A1 AR IWIY r & e I gHT foham S
HehdT &, T8
(A) £=43V, r=0750
(B) £=63V, r=0160
(C) =53V, r=0160Q
D) =23V, r=0260Q

9. THT (s H) % WY 9w (A ) 1 fomrer = feu gEn 8w R

I =3 sin ot + 4 cos ot.
g 1 7 HIET g (rms) 7H 3

A) %A
B) %A
(©) %A
D) %A

55(B)/B| 8
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7. If a change in current of 0-:01 A in one coil produces a change
in magnetic flux of 2 x 10~2 Wb in the other, then the mutual

inductance (in Henry) of two coils is 1
(A) Zero

(B) 05

C) 2

D) 3

8. A combination of two cells of emfs ¢ =4 V and €9 = 6 V and
internal resistance r; = 0-5 Q and r9 = 025 Q connected in
parallel, can be replaced by an equivalent cell of emf ¢ and

internal resistance r given by 1
(A =43V, r=075Q
B) €=63V, r=0160Q
(C) =53V, r=0160Q
D) =23V, r=0260Q

9. Current (in A) varies with time (in s) as

I =3 sin ot + 4 cos wt.

The rms value of the current is 1
@ =
4
(B) 73 A
© % A
(D) % A

.55(B)/B| I P.T.O.
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2, 1 Th1e 1 hia-a1 ifaes gt giafda 787 aar g 2

(A) dreed
(B) 3EMEH

(C) =

(D) R

Fie: I9YH I G Rt €] 1 qid BT |

11. n-J%R & 9 TdAH T A0 U H b Solaedl ohl T&aT TIieeh
ug ¥ foati <hl g 9 Bl 3 |

12. forel T W get & FrEhR & 1 FEATUR Th QS T H 1

V3

AT ® | 39 TIM W (I 1 O 7 |

13. forelt STdamciss ® QY ATgehl i Tiasfiaal 39 IR W TR

Seedr i gl 2 |
14. p-n’EiﬁT%B Wﬁp-ﬁiﬁ%?ﬁqﬁﬁmn-ﬁiﬁ

el o g9 Had @ gAfed & @ |

15. Wb 1 BIEH TUeer | fohell I88 W &1 Tl STaRT o Wehm=T <l cftere
39 T Ufd m2s 3mafad wieiH i % STHUTIIT Bl B |
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When light travels from one medium to another of different
refractive index, which physical parameter of light does not

change ?

(A) Wavelength
(B) Amplitude
(C) Speed

(D) Frequency

Note : Fill in the blanks with the appropriate answer.

11.

12.

13.

14.

15.

.55(B)/B| o wu P.T.O.

In n-type extrinsic semiconductor, the number of free electrons
in conduction band is than the number of holes in
valence band.

The vertical component of Earth’s magnetic field at a place is
% times the horizontal component. The value of angle of dip

at that place is

The mobility of charge carriers in a semiconductor is

of the voltage applied across it.

In biasing of p-n junction, p-side is connected to the

negative terminal and n-side to the positive terminal of the

battery.
In photon picture of light, intensity of light of a given
frequency at a surface is proportional to of photons

incident on it per m?2s.

1
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16.

17.

18.

19.

20.

21.

22,

23.

forell oTafta wTes % T8 % T fog W fERAgd-aT IS %

_CN N o
SHARG T BIHT =T8T ?

forell gregiom wwaTy] <l freraeen # wem O dieRH wd gu TR
SAFH oh T herr i s o 35w Heg ¢ Sl aulesd o &
g g1 8 ?
I3 IO <UUT Fed gl HTE glaferrs =1 o414t § 2

STt

I3 addl F Feg gl e gfafars s 2 | =41 2

forgd-grechid ST 1 O 1 1190 foAfey |
HAAAT

foRIq-grarehia IX0T T B 1 o fafaw |

S-S SR § Soiereiql shl T0T Wehfd ol €T ohid b foTq ST
1 I et 9T s AW fafau |

wis @

g fag @Y q;=15%x108 C 3 q9 = -3 x 108 C 9 H
TG E 60 cm I 3 W fed 8 | 1 3tmaei I e areft a1
W W AEY qp ¥ 39 g 6 g 71d hifSig e @ forgq fava s
2|

Ter-fagld wWE o g99 H ug TR fawa’ o ‘Ggelt Ry’ i
gitamyT feafgu | 59 Ui/ o st 99 s <0 aret JHier fAfgu |

forelt grarhr uered it gunfear — 1:6 x 105 8 | 38 UgIYf sl gAY
3R 3@k 1 TUTe feffay |

HAAAT
(1) Tl graeh, an (i) faga-geae s9H & o e gqrd &1 9=
T I IGH B ATt 31 HEwqUl TUTT <hl SATEAT hifT, |

55(B)/B| 12
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Note : Answer the following :

16.

17.
18.

19.

20.

21.

22.

23.

.55(B)/B| 13 P.T.O.

At the surface of a charged conductor, why must the
electrostatic field be normal to the surface at every point ?

For an electron orbiting in the ground state of a hydrogen
atom, what is the relation between radius of the orbit and the
de Broglie wavelength associated with it ?

Why does a convex mirror always produce a virtual image ?
OR
A concave lens always forms a virtual image. Why ?

State Lenz’s law of electromagnetic induction.
OR

State Faraday’s law of electromagnetic induction.

Name the phenomenon which is used to establish the wave
nature of electrons in the Davisson-Germer experiment.

SECTION B

Two point charges, q; = 15 x 1078 C and q9 = — 3 x 1078 C are
separated by a distance of 60 cm in air. Find the distance of a
point on the line joining the two charges from charge q;, at
which the electric potential is zero.

Define the terms ‘stopping potential’ and ‘threshold frequency’
in relation to photoelectric effect. Write the equation which
relates these quantities.

The susceptibility of a magnetic material is —1:6 x 10-°.
Identify the type of material and write its two properties.

OR

Explain the two properties which are important in selecting
the material used in making (i) a permanent magnet, and
(i1) an electromagnet.

2
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24. 999 ¥ e hHifve o forg yer frdt S s/ie &1 3uam T
AAET de Faw & @ de aieear yrd = | o Simar 8 |

25. et feu o yerd <t S gferiessan i gt foafeaw | foret arg 6
ITd Ufaligehdl 19 IgMH W F1 §¢ Il 3, Taih AUATAD] o ThUl
o I8 " ATt B ?

HAAAT

Wlw@éw%.m.W(emﬂV%ﬁ?ﬁdc gid 9 g3
2 | A 38 I i e fR-eR diee = o e d oS,
(i) Tl 1 ITETE WA, AT (ii) T@H H ARG RE THR
guTferd B ? 3794 I h1 gite Hifre |

26. AT fo@ued TR WA daa Afshaist o = faded hifsu |
Ycdeh TfshaT hl TUeh I2TE0T ST |

27. ThRE @ AR FI 980 Th L hl JARRR HUSal H HIST T 7, IR
5 n &0 6 oy Brsn i garer Fueeht § Hie T 7 | Al
RN | PUSHRl § IUH 910 JaTfd Bl 8, i 39 HUSIerdl o el
T Icqd JEehA &1 I ST AT hIT |

55(B)/B| 4
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25.

26.

27.

ErE
=
Explain briefly how a zener diode is used to obtain a constant

dc voltage from the unregulated dc input.

Define electrical resistivity of a given material. Why does
resistivity of a metal increase with temperature whereas in the

case of a semiconductor it decreases ?

OR

A conductor of length [ is connected to a dc source of emf V. If
the length of the conductor is tripled by gradually stretching it,
how will the (i) drift speed of electrons, and (ii) resistance of

the conductor be affected ? Justify your answers.

Distinguish between the processes of nuclear fission and

nuclear fusion. Write one example for each process.

A long wire is bent into a circular coil of one turn, and then
into a circular coil of smaller radius having n turns. If the
same current passes through the coil in both cases, then find

the ratio of the magnetic fields produced at their centres.

15 P.T.O.



28.

29.

30.

31.

e
Qug 1

$ig I i@ fopet forat 1 strafefa widfersl ©f@ @ 10 m gt w feom
qe W oA 2 | afe wldfars &1 stE€q 19 8, d1 39 <9 ol Bl gl
31 HITT |

IR % ARFEGH H ITET Fh A guise R TRt grsgem W
%! naf e H qHGRAT hid gU TR Siaree o ToQ (i) el shi Brsam
n2 % ITIHATIIAE, AT (ii) SR hl A Sl n2 b FehHTIAT!
gl 2 |

sgEed fam fafer | 5@ w1 s e el awEE
I FUSHT oh A& oh fohdl] forg T TFoh &F o [T ASTeh Sgcq
it |

ﬁ?ﬁﬁﬁﬂ?ﬁﬁ%ﬂ@ﬁﬁ4cmﬁw@%@m3ﬁ?100mtﬁw
g o AR 1 ITAT foRaT AT B | $Eeh fUgYE Wi H 6 cm gl
W s fore W@ 2 | e SAfaw wldfers e8¢ g9 o Ean gt W
@1 g, A (i) AEET FHAT, AT (i) HEAeI HI TR TR
HIT |

HACAT

forell wmiefla qiaeieh o 31firgeass & B gl 4-0 m qAT =AH
15 cm & | 38eh! AR Al HIhH gl 2-5 cm qAT T H qUTeEd
6000 A B | 38 qGRH hl @Y guar IR faue gmar aieplea
HfsTe. |
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29.

30.
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E]'EEI
=z
=

SECTION C

A convex lens produces a magnified image of an object on a
screen placed 10 m from the lens. If the magnification of the
image is 19, then find the focal length of the lens.

Using Bohr’s postulates, show that for an electron revolving in
the nth orbit in hydrogen atom the (i) radius of the orbit is
directly proportional to n2, and (ii) total energy of the electron

is inversely proportional to n2.

State Biot-Savart law. Use this law to derive the expression for
the magnetic field due to a circular current carrying coil at a

point on its axis.

A compound microscope uses an objective of focal length 4 cm
and eyepiece of focal length 10 cm. An object is placed at 6 cm
from the objective lens. If the final image is formed at the least
distance of distinct vision, calculate the (i) magnifying power,

and (ii) length of the microscope.

OR

The objective of an astronomical telescope has a diameter of
15 cm and a focal length of 4:0 m. The eyepiece has a focal
length of 2-5 ecm and the wavelength of light is 6000 A.

Calculate the magnifying and resolving powers of the telescope.
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32. T IcHSh SIS o hRGH g h =amen Hifgu | grefies
qmaded At hl gorT § YR Ichsieh SRNel (LEDs) % g HEwaqul
oy fafe |

33. Tt 31fa 3= ufctg & dicedier = fordll O & 40 9 gaifsa =3
T IHRT UTSATh 2:2 V2 | 319 39 diceHiel o 80 @ 5 Q &1 g

ity S feam T § | Ife diceHie o1 uTedTeh "t 1-:8 V' T8 STl
B, a1 I 1 AT I F1d hifog |

34, fmfafea & 33 dfw .

(a) 9 forel &9 EId § 3T a1t TR o WA H HI3 A-al I
T W & Al B, O ST ST hl DT b oheg, W his THAIT

formg femré 21 & | gl gfie IR |

(b) T 0 & B I faada g g fe-for v & safaem
Yod g gafud g 2

~

(c) 4 I3 forg & forel 3T <18 & ®ihd W & Bram &,
forid wehTsT o T hI STTR(d T BT B ?

55(B)/B| 8
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32. Explain the working principle of a light emitting diode. Write

two important advantages of LEDs over the conventional

incandescent lamps. 3

33. A very high resistance voltmeter is connected across a cell and
reads 2:2 V. A 5 Q resistance is now connected across the
voltmeter. If the reading in the voltmeter drops to 1:8 V, then

find the internal resistance of the cell. 3

34. Answer the following : 3

(a) When a tiny circular obstacle is placed in the path of
light from a distant source, a bright spot is seen at the

centre of the shadow of the obstacle. Justify.

(b) In what way is diffraction from each slit related to the

interference pattern in double slit experiment ?

(c) What is the shape of the wavefront of light emerging out
of a convex lens when a point source is placed at its

focus ?

.55(B)/B| 19 P.T.O.
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35. (a) Toegq werem <t aftamn o7 ggeRt SI ek fafEw |
(b) TIRE o 49 =T ITANT ik THTHM ATGRIG Iaet AT =Teieh
Gid % HRU (1) Wie 5 S, AN (i) G o i frelt fomg
W foRq-a o fofu = Feaa i | 5

AAAT

(a) foya emept P % foreht forga faga ot forelt wohem faggq.&m E
T @ TR | 39 fggd W R Sa-emeet o fofu s uTed
HIfT | 38 foum =1 Iecr@ Shifve oees i 98 et o g |

(b) 3T KUl T 39 fogq foyga =1 soeht waifaes Tl g i feafa
T gaifes weArht ar i feafa 4 gam o fpu 9 ater &Rl i
T 9T I | 5

36. (a) 3TYfad Yhm1 IR Waeha: gfad Tehm1 o o= fawed HifT |

(b) I3 AYfId T g1 IR Tt % = i HHr W osaad
HAT 8 | 3T A H Ioch@ hiC EH e TR quid:
Tuae gfad a1 8 | 39 YT § ATYAA hIvl o foTT SIfeh ITed
I |

(c) TR I TUICH H g o Y Hid H TR hl A1 [hE THR
i@t gt ? 5

HAAAT

(a) RIS % YOI STTAN GUE giH sl THEeHT o foft STaweh I1d
fafgn | qui srrafes wada & faw shifas o qon qeam @
AT o o9 HOY geqd hHINC | U =k Taaq o
&g “qui’ =1 HE™ FadTsy |

(b) Tl weIfseh a=g 1 wEfafy 1 =men five | 7% @
el ST 1 et I | 5

55(B)/B| 20
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SECTION D
35. (a) Define electric flux. Write its SI unit.

(b) Using Gauss’s law, derive the expression for the electric
field due to a wuniformly charged thin spherical
conducting shell at a point (i) outside the shell, and
(i1) inside the shell. 5

OR

(a) An electric dipole of dipole moment 5) is held in a
uniform electric field E) Obtain the expression for the
torque acting on the dipole. State the direction along
which it acts.

(b) In this case, obtain the amount of work done for turning
the electric dipole from the position of most stable
equilibrium to that of most unstable equilibrium. 5

36. (a) Distinguish between unpolarized light and linearly
polarized light.

(b) An unpolarized light is incident on the boundary between
two transparent media. State the condition when the
reflected light is totally plane polarized. Obtain the
expression for the angle of incidence in this case.

(c) How will the speed of light in glass change with the
increase of wavelength of light ? 5

OR

(a) Write the necessary conditions for the phenomenon of
total internal reflection to occur. Derive the relation
between the critical angle and refractive index of the
medium for total internal reflection. Give the significance
of the word ‘total’ in total internal reflection.

(b) Explain the working of an optical fibre. Mention their
two important uses. 5

.55(B)/B| ! P.T.O.
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37. (a) R AQGRN % fohell ac G ¥ T foret 9vft LCR ity #
IATE % ToTu Hay ead i |
(b) 9aI (i) Q-TUTieh, (ii) STtk oMk, AAT (iii) TN €T T AT
HIT |

HAAAT
(a) Torelt PUSTT o TR i TRATT TR g1 SI AT fIRGT |
(b) Torell Tslt afaTforent o TaSehed o foTT SIoTeh caa ShifTT |
(c) ok grId o1 Bieht § ? $7h gl YA forfaw |

55(B)/B| 2
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37. (a) Derive the relation for resonance in a series LCR circuit

connected to an ac source of variable frequency.

(b) Explain the terms (i) Q-factor, (ii) Power factor, and
(i11) Wattless current.

OR
(a) Define self-inductance of a coil. Write its SI unit.

(b) Derive the expression for self-inductance of a long
solenoid.

(c) What are eddy currents ? Write their two applications.

.55(B)/B| S




