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General Instructions :

(i)
(it)

(iii)

(iv)

v)

55(B)

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=3x 108 m/s

h=6.63 x 1034 Js
e=1.6x10"19C

Ho=4nx 1077 T mA~!
go=8.854 x 1012 C2N-1 m2

=9 x 109N m2 C=2
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-!
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SECTION - A

1. caTad foR[d 9 o ‘i -HI - (rms)’ HH shi TR foAfae | I8
e 7 & 8 gEfd g 7 1

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

2. Ueh TS T Teh SARLH hi TTaST Sl THM & | S-ScA! qUTee ol
o fereres foru stferes grm 7 1

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

3. Ueaufaea & o | &1 oot HIfT | 1

State the law of radioactive decay.

4. Torsht qerd < foega feierehar &1 aftamsT fofEw | 1

Define electrical resistivity of a given material.

5. U grEehid g5 SHEATER T H 0 i o [o1C a4 & | geaft < feret
M WA W I8 HAR Tl 8l Il 8 | 39 M | g &
T & o &frT Tk T W T BT 72 1

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

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

6. (a) P 3N P & = foTu IR ATivent § tauiea go fshan fetfEm |

(b) =IfeAT T AR T HicH FT IR TR S ? 2
AYAT

TIMTSU fop ATfYeRT o T Toreqa TR o AT1eh 1 Bcd FRR T&dT & 3T

T GEIHT G&AT (A) T ¥ AE e | 2

(a) Write the basic processes involved in nuclei responsible for
B and B decay.
(b) Why is it found experimentally difficult to detect neutrinos ?
OR
Show that the density of a nucleus over a wide range of nuclei is

constant and independent of mass number A.

7. T O TR h! T8 Uh Bt o gt Hacl! o &9 H il Ial 3 Rt &1
frean areft n wdem ®U i fgd Feehl & &9 1 dier Jran & | 3 g=i
JEETA § g9 foR[d g JaTEd gidt & al PUSTerl o gl WX GHI
STAEAT3TT H FAhIT &A1 1 STTITT 1T ShITIT | 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 in both the cases, find
the ratio of the magnetic fields produced at the centre in the two

cascs.
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8. AP HT fog el q, =10 x 10°CdUT q, =2 x 10° C % &=
1 JUFh 60 cm & | TUH ATE q, ¥ 98 gl [1d <hifory e o fergga
fama @z 2
Two point charges, q, = 10 x 10° C and g, = -2 x 10" C are

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

9. TehIY Icdsieh SRS (LED) ford forga W ol st B 7 foifau | &¢
T ¥ JTeR o TIgd Seal @l ot 8§ LED o 1 Hgwyol ol 1
3eoTd 1T | 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. Tereft former & d=mor & foie Oige i 3Tevaeshar g aTel € i
fafan 3t 3 gfe Hifs | 2

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

©ug — 4
SECTION - C
11. (a) TS AT THIRR Toic T i il & Headl €M o afg 5
T Toret wraEd Tered & wote & o fen S ot 3wes foega & °
ferd SepR UftEres B ?
(b) Tk TS o YgId T AT K & | SHhT &%, Teh FHIRR

e FUTIG <l el o &thet o SR 8, foheg STl HIeTE d/2 8,

STaT d wiei o SfT< 1 JUE 8 | 58 36 Wid i YT 6l <12l

= o W@ fear Srar 2 @ menfe i i & o saee are

T | 3
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(a) How is the electric field inside a charged parallel plate
capacitor affected when a dielectric slab is 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 is the separation between the plates.
Find the expression for the capacitance when the slab is
inserted between the plates.

12. foret 3= fciy aTel dicediel &l U Ot | e T 3UhT II3aTeh
2.2V 3 | 98 Tt o et | 5 Q w1 T giaty off Sieerfiet & urvd
(THT=R) 3hH B SiTg feam SITdn & af SieeHIex sl urgmeh iR 1.8 V &
ST 8 | I T STT=1eh TTaU JTd ShiferT | 3

The reading on a high resistance voltmeter when a cell is

connected across it is 2.2 V. When a 5 Q resistance is connected
across the terminals of the cell in parallel with the voltmeter the
reading drops to 1.8 V. Determine the internal resistance of the
cell.

13. (i) o\ 6t wifed shi giarsn feafaw | o= =g womeass off 8 Tedi 8 ?

(i) == & fordt 3w | (Rt 3ads u = 1.6 8) &
GheTehl <hl Tkl TFSITd hAS: 20 B.HI. 3T 30 9.1, 2 | <9
31Tk T Iieher HifTT | 3

(1) - Define the power of a lens. Can it be negative ?

(i1) The radii of curvature of the two faces of a double convex
lens (of refractive index u = 1.6) are 20 cm and 30 cm
respectively. Calculate the power of the lens.

55(B) 7 C/1



14. (a)
(b)

(a)
(b)

15. (a)

(b)

(a)

(b)
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“ITTEY (qoIed) 3R Thrr fomet o o1 3= g ?
TER ae1 o geH | (i) I, (i) Sraegei o %@ fafew | 3

What is the difference between ‘Analog and Digital signals ?

Write the functions of (1) transmitter and (i1) transducer in

relation to communication system.

BISGISH T <ht Ty tae # 9fGRAT d aTet Soidei i
S-S qiTeed § 3T wemTe] i e | s gy g 7 3
JMSETEH 1 Jehrel-forgga Trfiertor fetflaw | seprer-forega wuma o
37 Sfera Sreqoni vt werw # ferfgn et = men sa gt @ |
Hehell 2 |

How is the de-Broglie wavelength of the electron orbiting

in the ground state of hydrogen atom related to its radius ?

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

16. Torga worem <t afeamn fafae | @8 stfew afsr & an afe ?
fopell forg 3TAYT o HRU T Mol MHHE I8 8 TS el g
@ —1 x 10° Nm®’/C g | 98 e I8 MR 7, fweh! B
10.0 8.4}, 37K forg 31maw1 36k g T @ 2 | 39 fog 31w 1 9
1A HINT | AT S G I8 F o 11 FoAad THE Hag i

e m Rt tar 8 7 31 SR gy fifre | 3
Y
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T ot Toga o Toga e oht afedmn fafaw |

s foreet™ foga =1 fgga-omeei 3 x 10° C m 2 1 38 10° N/C e
o ThaTH fo[d & T sgeh! TRl dqe ferfa 9 sremft aqer feafa
Toh A | fohu MU i o1 gitehar SIS | 3
Define electric flux. Is it 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 is the value of the point charge ?

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

OR
Define dipole moment of an electric dipole.
Calculate the amount of work done in rotating an electric dipole
of dipole moment 3 x 10° C m from its ‘position of stable
equilibrium to the position of unstable equilibrium in a uniform
electric field of intensity 10* N/C.

17. (i) Torelt gresier 1 STrarei &aam shi aivwTT faRa |
(ii) T TN gleeieh W ¥ ShiTW b i 31firgeare <l wishd gl
3R T (aperture) AT = G T 31feeh B ATRET ?
(iii) TSI GUGRIeRl W U] GUGRIhI hl IOl H Q HE@YU ATH
fetfaa | 3

(1) Define magnifying power of a telescope.

(i1) In an astronomical telescope, explain why the objective has
a large focal length and a much larger aperture than the
eyepieces.

(i11) Write two important advantages of reflecting telescope over

a refracting one.
55(B) 9 C/1
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18. J& grEgoH Y] Tl SAfSa taxen ° &1 i 36 Iiehaur ¥ Iaafsia
farfentott 1 STfYeRam 3R =EaH TUICET o STTITA 1 TRehei hifT | 3
When a hydrogen atom is in its second excited state, find the

ratio of the maximum and minimum wavelengths of the

radiations emitted in the process of transition.

19. (i) Terelt =metes O gotarei &1 “319aTg o1 it afeam fafaw |
(i) 9 =18 feheg Tr=1-T= qgri = g =Tetes ar X 3R Y sivfisha
H Uk 9 W S @ | Ffe X H 3oiagHl 1 §&A1 9 Y 8 G 8
A 37 G AR | SoARIT oh STUATE ST ST STIUTA T hINTT | 3

(1) Define ‘drift velocity’ of electrons in a conductor.

(i) 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 is twice that in Y, find

the ratio of drift velocity of electrons in the two wires.

20. (a) = % foret TmaTg Bred & veref &1 sToad (1, =+/3) 2 | 38
T AIfd TehTeT shl Ueh foptor firsw o Hfiat 3Heh! 3em W@ &+
GO THH ! & | 39 TohT0T 1 (1) 9 hivr 3T (i) =qFam

ferauT =hIvT T A STd <hifTT |

(b) = & Tgferd v o g1 fafert & v atreed 1 g Iaafsia
F ATt g Afed et g few foram Sre ot afaetor Y
s =i <t 2 3
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(a) A ray of light incident on an equilateral glass prism of
refractive index (p, = \/3), moves parallel to the base line of
the prism inside it. Calculate the (i) angle of incidence of
this ray and (i1) angle of minimum deviation.

(b) Two slits in Young’s double slit experiment are illuminated
by two sodium lamps emitting light of the same
wavelength. Why is no interference pattern observed on the

screen ?

21.(a) 3 A Freehi fafeRton o1 9 faRaw fSmeht Iwm (1) sher 6t
HITTRIFAT ! T8 H H oha1 a1 7, (ii) el <l Swar sA1Q
T@d & | 37 g1 shl 3Tafd ufer ferfem |
(b) a9 H gui hifve fop forel QoMM 3maw gra 3o o
SFEeh 1 a1 TS H HY T Bt 8§ 7 3

(a) Name the types of electromagnetic radiations which (1) are

used in destroying cancer cells and (i) maintain earth’s

warmth. Also write their frequency range.

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

electromagnetic wave propagating through space.

22. Teh HEt o T-ITehed sl TR ferfau | foreft wet & &ra 37k u
TG ¥ Jfishy § [T 10T Iehed 1 TIgd Sod $S Iid I ThRT ¢
Tl & | Sod I gia W AT TG TS A1 (i) =Tt i wH e
ST, (ii) 3T <l S o e T ? 379 I I 8 HINT | 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 is glowing with
certain brightness. How does the brightness of the lamp change
on reducing the (i) capacitance and (i1) frequency of the ac

source ? Justify your answer.

Yusg — ¢

SECTION - D

23. a1 ueh feremera § et 100 6 B 3 | U fem g ferddt ang i wie
I geAh! S U Tctfera ek, I8 AT TIash o qIotl T JINT
T ot | 354 9T T 9 9% 39 Alaish ol fohell ek o §f gai o s
T HIAT B T S IS T B S 8 | I8 UHT B T SROT TR
Trerd! ot | 3T ST HRUT IO FfEreht & g1 | Riferest = | b
IE T U=k 8, 37d: SHeh! AR Ol shefm | hl 9w | fi9 few mu
941 o I €T
(a) Tferent 3 Qe & fowa & rae it sufeufa & Semt & sfiw

AT B4 oh HITUT oh TISIRL0T o ToTT 1 e <hl gt 2

(b) 38 JUTE I T B U G |

(c) T 3R 3ueh! Tarferent gRT Wefid Iie o al Hed faifaT | 4
55(B) 12 c/
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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 it. 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.

ug — g
SECTION - E

24. I IcEsish Tatish i Wifd H& T 9Tl n-p-n IS &1 &7 §
U <HIFT | 39 Jaieh h dlcedl Afed o ot Soeh I shifu | 5
AT

(a) U T forelt S & p-n A T p-831 T T n-37 ° 1 foafia

gld & 7 ST <hIfT |
(b). T HIcI SIS I Hiea S BT & ? H&T H 3Heh] HRAEY
foftgu | = SR 2 T wiel srre saa uve iy s o &
R B & 7 AT HIT | 5
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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 is a photo diode fabricated ? Describe briefly the
working of a photo diode. What is the reason to operate

photo diode in reverse bias ?

W gfaa wepm 1 qieamT feafan | Tt dieiiss & e o q9Td.
FYfId TR W ¢fad ohd B A1 & 7 AT ShiMT, | Th Teiliss
Y Tl gfad yerrst i gl dieiliss 8 <6 3N 39 dIeiiss i 271 i
T FATE a1 TRia T o g1 SR Sehrr shi 3Tfrenaw 37 & IR =
feran <@l ST ek 7 |

YT
(a) BRI o fogr & 3w 9§ et v T3 g fored Oed s i
ST ShITT STelfeh T3 Tehaufl JehTsT &I g T & |
(b) foreht e ot faed Oed o =i <im 3tam &t wivfl =ier
forer yepr ufiafda gt 2 94 (i) fart Y =S =0 &1 A, (i) 9
forl 3T uQ < = 31 gt &1 & ST | (iii) 9 qUTaed 1 bl
ST fehaT ST 7 Tedieh WehtuT § 319 IT shl ¥ iU |

55(B) 14
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Define the term linearly polarized light ? How does an un-
polarized light get linearly polarized when passed through a
polaroid ? Explain.

When linearly polarized light is viewed through a second

polaroid which is rotated through 27, 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 is the angular width of central bright maximum
changed when : (1) slit width is decreased, (i1) the distance
between the slit and screen is increased, (111) light of smaller
wavelength is used ? Justify your answer in each case.

26. I HUST! eI o fagra 3 swrifafy 61 =men S | B
TrhIT S T R HGA & 7 50 hd Icd~ (AT a1 & ¢ Hoa-Hiex
St G gTTEar shi R Tl | 38 he S I dehdT § 7 5
AT
g 1 9T g faRay | skl wrifafy %1 aui i,
foriwa: wrm SifSte for 3@ wefia 1 ST, smafi o o =i F@
& fou g fpan a2 2
TTFAILH i R o ToTT T a1 HIT 3R T8 TeRia
HIRTT o 718 el ol shl ol W AR T B 8 | SEaAH Q)
eyt 3w fafE | 5
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Explain the principle and working of a moving coil
galvanometer. Write the importance of a radial magnetic field.
How is it produced ?
Define current sensitivity of a galvanometer. How can it be
increased ?
OR

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

Obtain the expression for cyclotron frequency and show
that it i1s independent of the energy of the charged particles.
Write two important uses of this machine.

55(B) 16 cn



