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(v) &I ITE9TH &l, T [HEcirRad Hilds 14aarel & il &1 I90T
¢ =3:x.10% m/s
h=6.63 x 1034 Js
e=16x10"19C
o =4nx10-7T m A1

£y =8.854 x 10-12 C2 N-1 m2

=90 x 109 N m2 C=2
4’1'[80

m,=9.1 x 1031 kg

M B geIqE = 1.675 x 1027 kg

il 1 geTm ™ = 1.673 x 1027 kg
ARG §&T1 = 6.023 x 1023 Yid Um¥ 7
Slegs™ =ameh = 1.38 x 1023 JK-1
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General Instructions :
(i) All questions are compulsory. There are 26 questions in all.

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

(iii) 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 =23 x 108 m/s
h=6.63 x 1034 Js
e=1.6x10-19C

tg = 410~ T mA-1

gy = 8.854 x 10-12 C2 N-1 m2

=0 x 109 N m2 C2
47'[80

m, =9.1 x 1031 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 1023 JK-1
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SECTION - A

. JcaTEd] foed 9 & “a-H1e-4d (rms)’ T bl IRATT fefliay | 218
R A9 9 8 greiad 8 7 1

Define the term ‘rms’ value of the ac current. How 1s it related
to the peak value ?

2. Tk IEiF dUT Uesh SR <hl TSt Holl THM & | S-Seil qUTeed i
O fepgeh fotu 31feres B0 7 1

A proton and an electron have same kinetic energy. Which one
has greater de-Broglie wavelength ?

3. UeAufaed & o 999 o1 Sooi@ hifviu | 1

State the law of radioactive decay.

4. Tohdl 9qI hi-fasid TiaUgehd hi TRUTHT foTlRaT | 1

Define electrical resistivity of a given material.

5. TUeh Frehid Y3 SHEEL I H UM i o Tt @ 7 | geait o ford]
M WA IH H Ig SEE Tl 7l AT 8 | 39 TIH W g

EEh T &1 oh &Sl Teeh b1 AT 9T 8T 7 1

A magnetic needle free to rotate 1in a vertical plane, orients itself

vertically at a certain place on earth. What 1s the value of
horizontal component of earth’s magnetic field at this place ?
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SECTION - B

6. (a) B 3R P & o foTu ITGR ATHeh! T ST=TE Tt TTshaT foTRaT |

(b) =TT T UTATeh TS Shic FJ1 IR T & 7 2
CRC

quiig fom Tfient & weh foreqa after & it 1 o foom TeaT 8 3R

I8 I T&IT (A) W T T8 T | 2

(a) Write the basic processes involved 1n nucle1 responsible for
B and B decay.
(b) Why 1s 1t found experimentally difficult to detect neutrinos ?
OR

Show that the density of a nucleus over a wide range of nucle1 1s

constant and mdependent of mass number A.

7. Ueh oiFdl GR 1 T8c Teh B o I hecil o &Y H JIST ST & Th A
oI 9ot -n Teed hil el Tgdi™ el o &9 ° [ISI A1dl & | Ale gHI
JFEATAT § GHH foed 9T JdTigd gidl @ al BUSITdl oh shegl UL gHI
AT H Feh 1 &A1 BT JTUTd 1A ShiTNTT | 2

A long wire 1s bent into a circular coil of one turn and then into
a circular coil of smaller radius having n identical turns of
secondary coil. If the same current passes 1n both the cases, find
the ratio of the magnetic fields produced at the centre 1in the two

CAaSCs.
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8. AP HT Toig HE™M q, = 10 x 10" CaUT q, =2 x 10" C = o=
1 9UFh 60 cm 2 | IYH & q, ¥ 98 G Td hite 58 ot fergd
IEEERIGES 2

Two point charges, q, = 10 X 10° C and q, = —2 X 10° C are

separated by a distance of 60 cm 1n air. Find at what distance
from the charge q,, would the electric potential be zero ?

0. bl Icdsish SATS (LED) fohd Tgd W & hidl & ? TiiaT | &6
HTHT HH UTaX o I[d Sedl hl g1 § LED o g H&wqul 11 bl
3o hITT | 2

Write the principle on which light emitting diodes (LED)
operate. Mention two important advantages of LED’s over the
conventional incandescent low power lamps.

10. Topell TIeT o FEROT o foTq Aige ohi STaedhdl G a1l G
foTRgT 37 3Tehl. gfP sHITT | 2

Write two factors and justifying the need of modulation for
transmission of a signal.

Qg — 4
SECTION - C
1. (a) Weh AT FHTL Wi YT hl Wil o LIS LU bl Al I

e TohHl TUaEd Iy o i d W T¢I ST¢ f 39 Taed &9 |
forg wep R gfterds g 7

(b) Tk TS % Ui o1 qUAAis K 2 | 3EhT &A%, Teh THIK
e TG i &2l o &hel o S g, Tobq 38eh! AIeTs d/2 B,
&l d &2l b o1 1 YUE 3 | S8 36 &id bl HYTIE 1 widi
a9 H W@ T¢I Ja1 § a 9UE <hl 97iaT o Tav s3sieh T
I | 3
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(a) How 1s the electric field inside a charged parallel plate
capacitor affected when a dielectric slab 1s inserted between
the plates fully occupying the intervening region ?

(b) A slab of material of dielectric constant K has the same area
as that of the plates of parallel plate capacitor but has
thickness d/2, where d 1s the separation between the plates.
Find the expression for the capacitance when the slab 1s
inserted between the plates.

[2. TopEt 3= AUy aTct dlceHIet ol Teh U H Sied W 3Heh! UI3ATH
22 V2 |96 e o HAA! & 5 Q 1 T Uiy i alceHiel & urvd
(FHT=R) 3hH | ST feam SITdT @ At SiceHiet i urgdres et 1.8 V &l
STAT 8 | Tt ohl JAT=ANeh Ty HTd hiarg | 3

The reading on a high resistance voltmeter when a cell 1s

connected across 1t 1s 2.2 V. When a 5 Q) resistance 1s connected
across the terminals of the cell 1in parallel with the voltmeter the

reading drops to 1.8 V. Determine the internal resistance of the
cell.

13. (i) <9 <hi fad ehl IRYTST TTRIY | ST € SRUTTcHh W1 &l Tehal & 7

(i) sIa o ThEl IMTe oid (e A9aa-T 1 = 1.6 ) &
Thelehl <hl Ishdl TISAITE ShAST: 20 9.1, 3R 30 9.1, & | @9 <hl
7Tk kT UEheTd ShITSTU | 3

(1) Detine the power of a lens. Can 1t be negative ?

(1) The radn of curvature of the two faces of a double convex
lens (of refractive index p = 1.6) are 20 cm and 30 cm
respectively. Calculate the power of the lens.
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14. (a) “3ATEY (qeI®y) 3R 37hR” T | o1 A< &8 7

(b) TOR LT He¥ T (i) UMV, (ii) UL o b TeTigT | 3
(a) What 1s the difference between “Analog and Digital signals ?

(b) Write the functions of (1) transmitter and (11) transducer 1n

relation to communication system.

15. (a) BTSN W] hi F=Taq EEAT H UHEHHT i dTct Soiadi- hl

¢ —STeA AUTee] T 3R TWHI 1 ST A T a=Y g ? 3

(b) TS I ThiRI— T THIHUT TTRIT | JhIRT-To=d T9Td

39 UfeTd SI&IoT ol &9 | fiRgu fSeh! =amen 39 gutehtor o &l
Hehdll 2 |

(a) How 1s the de-Broglie wavelength of the electron orbiting
in the ground state of hydrogen atom related to its radius ?

(b) Write Einstein’s photoelectric equation. State briefly the
observed features of photoelectric effect which can be
explained-from this equation.

16. Tor=Ia worerd sht IATNT ToTRIT | I8 37feen it 8 A1 Al 7
fepell foimg SATAIST o SHIUT Teh T A Y8 8 T[S STl dgd
Tl —1 x 10° Nm’/C & | I8 MSHET Y8 MeAThR &7, fSaeht B
10.0 9.4, 3 foimg 3Te 36 ohrg W f&Ad B | 39 Toieg 317091 1 A
AT HINT | T AN GRT I8 | TSR JTeAl FARE THHA Hlg <hl

AT WM AT g ? 3194 3 hl 18 ShitT | 3
37YaT
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Teh Tl fogga o Tgyar 3ot sht afedr feffe |

ueh fererdia fege =1 feg@-ameet 3 x 10° C m B 138 10* N/C e
o UehaHM foe[d & T 38eh] TR dqery TRfd o 7Ll g fefd
% AT T TehT T T o1 Tiehetd HiT | 3

Detine electric flux. Is 1t a scalar or a vector quantity ?

A point charge causes an electric flux of =1 x 10° Nm’/C to pass
through a spherical Gaussian surface of 10.0 cm radius centred
on the charge. What 1s the value of the point charge ?

Does the flux passing through the surface depend on the radius
of the Gaussian surface enclosing the charge ? Justity your
answer.

OR
Define dipole moment of an electric dipole.
Calculate the amount of work done 1n rotating an electric dipole

of dipole moment 3 x 10° C m from its position of stable
equilibrium to the position of unstable equilibrium 1n a uniform

electric field of intensity 10" N/C.

17. (i) Torel qEeish 1 U &HdT hl TR {TRIT |
(ii) Teh Wi GLeeleh H ¥I¥ hifT foh 1 THGIAH hi ®BIhd gl
3 (aperture) AR ehl gor-T § 31k BHT ATET ?
(iii) TSl GLEIIhI o TS| GUEIIehI <hl T H T HEwqul oI
feTRem | 3

(1) Define magnifying power of a telescope.

(11) In an astronomical telescope, explain why the objective has
a large focal length and a much larger aperture than the
eyepieces.

(11) Write two important advantages of retlecting telescope over

a refracting one.
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18. & BIEge Y] Tt SAfod 31aedT H &l dl 39 IiGhav § 3cdtsid
farfentuTt h 3Tferehad 3TN AAH dUIGET & AT 1 Uiehetd hifrT | 3
When a hydrogen atom 1s 1n its second excited state, find the

ratto of the maximum and minimum wavelengths of the

radiations emitted 1n the process of transition.

19. (i) TerHl =TeTeh H SetaraiHI hl “3TUETE o1 <hl TR feTRgy |
(i) FHH =ATE fehrd =TT 9Tl b &I ATeTeh dR X 3T Y vfishy
T Uh del 9 & | If¢ X | goigeiFl ol §&A1 & Y 9 AT 8
al 39 &1 ORI T Soigei-1 o 3T9aTg o7 T 3TUTd 31 Shifee |- 3

(1) Detine “drift velocity’ of electrons 1n a conductor.

(1) Two conducting wires X and Y of same diameter but
different materials are joined in series across a battery. If
the number density of electrons in X 1s twice that in Y, find

the ratio of drift velocity of electrons 1n the two wires.

20. (a) ﬁ?%mﬁmﬁ@%w&ﬂwmgzvg)%lgﬂ
T AT JehIST bl Teh Toh{0T TsH o WiaT ITeh! ATUR @1 &
AT T Al @ | 36 TR0 =T (1) SATIAA i1 3R (i) =AaH
foreroT hivT <1 UM T4 i |

(b) I < Tfertt S o g 31Tl o 99 qUTQe o1 Jehl3l Icdtoid
T IATeA &1 iTeTH iF 1 g TiCH TohaT ST a1 S Tdehiul Ued &l
fewms &t < 2 g
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(a) A ray of light incident on an equilateral glass prism of
refractive index (u, = \B), moves parallel to the base line of

the prism 1nside 1t. Calculate the (1) angle of incidence of

this ray and (11) angle of minimum deviation.

(b) Two slits in Young’s double slit experiment are 1lluminated
by two sodium lamps emitting light of the same

wavelength. Why 1s no interterence pattern observed on the

screen ?

21.(a) 37 dTYd Fraehid TaTehorl 1 919 ToTRIT fST=ehT ITANT (i) haX ehi
hITTRISTT Bl AY h{d H TohAT ATAT B, (ii) YT shl HEHAT SHIT
TEd 8 | 39 gH1 shi 3T aite fetfe |
(b) F&9 H UM hHIfNT foh orEll GIaEE A& gHI Icdd fogd
FEEehIY Ul STHINT T ¥l THTHA il & 7 3
(a) Name the types of electromagnetic radiations which (1) are

used _1n destroying cancer cells and (11) maintain earth’s

warmth. Also write their frequency range.

(b) Describe brietfly how an oscillating charge can produce an

electromagnetic wave propagating through space.

22. Ueh Becil oh T -UTehcd ohl THUTHT foTRgu | Tehet WHT o | 37X Th
YT © Fuiishd T (ST T10T Yehed bl T9eld Sod e Ifd d ThI ¢
T2 | §od i gid W T JHE 9 Al (1) 4Tiar st 61 & fea
ST, (i) JTf Rl ShH ST T¢I ST ? 3794 I <hl S HIVT | 3
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Define self inductance of a coil.

An electric lamp having coil of negligible inductance connected
In series with a capacitor and an ac source 1s glowing with
certain brightness. How does the brightness of the lamp change
on reducing the (1) capacitance and (1) frequency of the ac

source ? Justify your answer.

dis — q

SECTION - D

23. 1 Ueh formmers § e 106 <l 36 2 | v fe a7 ferdt uq i wie
! B! BRI & AT Hieh, IH AL SAlcTeh o Sl bl TINT H
&1 At | 3T U foh 519 98 $9 <IlcTeh bl Toh ! JFeIeh b &l {di o s
Qe Il 8 d-eler 3Ty THI 81 S1d € | I8 UHT 8IH sl vl TEl
grgdt i394 391 RO 39T R1ietsht 9 g1 | frfersht 4 |=n T
I8 U UEeh 8, 37d: SUh! IR il STl H <hl JU | = feu e
91 o I ST

(a) Toiferept 3 S & fowar o wrass <t Sufeafa o Sremt & 3fiw
AT B4 oh ST o SIS b 7T o7 = <hl gt 2
(b) 39 UYTH i HH i o UM AT |

(c) T R 3Heh! TRTT&TeRT GRT TGRI Tcdeh o gl Hodf feliay | 4
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Lata is a student of class 10" in a school. One day she was
performing an experiment on the oscillations of a pendulum by
taking a metallic plate suspended by a light string and allowing
it to swing. She noticed that when she makes this pendulum
swing between the two poles of a magnet, the oscillations stop
quickly. She did not understand the reason for 1t. She asked this
question to her teacher. The teacher thought this question to be
interesting enough to explain to the whole class.

Answer the following questions:

(a) What explanation the teacher must have given to explain
the reason for the oscillations to stop quickly in the
presence of a magnet ?

(b) Suggest how this effect can be reduced.
(c) Write two values each displayed by Lata and her teacher.

Qug -
SECTION — E

24, IUFHE Icdsieh JaUe hi YITd & HLH Tl n-p-n SISIEL I T&T H
U hHiToY, | 58 TG4 bl dicedl AIfed b [T &oleh 3¢ hiold | 5
COC

(a) e ToT TohEl STE o p-n | T p-&F § B n-&F H 91 [
Bd & 7 ST i |

(b) Ueh WISl SIS T HlIET H BT & ? H&T H IHeh! hiA(alY

faRau | s RO 8 Tk Widl SIS $had 93 R 99g 4 &l

I hid & ? ST ShiNIT | :
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State briefly the working of an n-p-n transistor as a common
emitter amplifier. Obtain the expression for the voltage gain of

this amplifier.
OR

(a) In an unbiased p-n junction, why do holes from p-region
diffuse to n-region ? Explain.

(b) How 1s a photo diode fabricated ? Describe brietfly the
working of a photo diode. What 1s the reason to operate

photo diode 1n reverse bias ?

25. W giad Tehrer bl a1 TeTRae | Topsfl Tieiiss € T o 93dTd.
HAYferd Thre1 [T ferd 8 & ST 8 ? SARAN SIS | Teh TIeiliss
o TG Yfeld TehTel bl GHY TIeiliss § <@ 311 3 UIciliss i 27 hivl
T YA o USRI shifSTT foh g R Jehtr <ht 31ferehdd 3R € a1 =HaH
oferdT gl ST Tehdt 2 | g

COCI
(a) BT3TH o Torgr=a o 39 ¥ fere) wer fordl g forada Ged w93 <
ST <hHifSTT STelfeh T3t Teharofl TehTeT |Id g1 e & |
(b) ThET Tehet Tol Toad Ued H g Gid 38 <hl hlUNT dISTs
fohd SehTL aiatdd BTl 2 57 (i) T3l <l =feTs A &1 MY, (ii) S
f3rll 37 U< o =it hl gl &1QT1 €1 ST | (iii) SHH TUTGES hT FehlTl
TN TohT AT ? Tedeh TehiUT T 379 I h! B Shiferu | 5
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Define the term linearly polarized light 7 How does an un-
polarized light get linearly polarized when passed through a
polaroid ? Explain.

When linearly polarized light 1s viewed through a second

polaroid which 1s rotated through 27w, show that two maxima and
two minima can be seen.

OR

(a) Use Haggen’s principle to explain the formation of
diffraction pattern due to a single slit illuminated by a
monochromatic source of light.

(b) How 1s the angular width of central bright maximum
changed when : (1) slit width 1s decreased, (1) the distance
between the slit and screen 1s increased, (111) light of smaller
wavelength 1s used ? Justify your answer 1n each case.

26. T PUSH! TealAIHIC o TG 3R hRITY shl ST hitad | T
TEehg 2T R o1 HEd & 7 39 ohd 3cd— [T SITdT 8 ? Tea-IHIc
T T GITTEAT <hl TILATST TTRIT | 8 ot SGRIT ST Tehal & 7 3

AT

HIgalgiq sl AT figr Ty | sl sRIfdfY 19U i,
R R Qg
o ToTU b ThATIATAT & 7

HISFAI h! T o oI Sereh a1 Hif 3R I8 Tefdfa
hITT fop o8 3TaT3Td <ol <h1 Il ox 3TTPd 71 Bl & | 39 HiH & <
HEqUl 3UANT fTRay | S
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Explain the principle and working of a moving coil
galvanometer. Write the importance of a radial magnetic field.
How 1s 1t produced ?

Detfine current sensitivity of a galvanometer. How can 1t be
increased ?

OR

State the underlying principle of a cyclotron. Describe 1its
working, explaining how this machine 1s used to accelerate
charged particles.

Obtain the expression for cyclotron frequency and show
that 1t 1s independent of the energy of the charged particles.
Write two important uses of this machine.
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