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General Instructions :
(i)  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.

(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=3x 108 m/s
h=6.63 x 1034 Js
e=1.6x10"19C

o =4mx 107 T mA-1
g0 = 8.854 x 10-12 C2 N-1 m™2

1
—=9x%x 109 Nm2 C=2
47'[80

m,=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 1023 JK-1
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e — A
SECTION - A

ST e 9T o “T-HTEI - (rms)’ TH 1 gt fofae | 78
TRER A & g g la g ¢ 1

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

Teh WIS dUT Ueh S ahl TSl Sl BHE & | ¢-iiedt alreed ol
T ferereh T 3aferes g 7 1

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

Heaufaes e & g o1 Seaiw i | 1

State the law of radioactive decay.

Tonelt uerel <ht farega wfcrierehan <6t aftam ferfe | 1

Define electrical resistivity of a given material.

Teh JrehId g HEa9L At H UM i o (o7 o=l 8 | geafl o fopefl
WM WA TH H I8 HAER @ 8 I & | 39 TAF T G 6
A & h &l T I HH FJT BT ? 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 3 P & e foTu IaEerh Tiveni # sr=auiea go ufskan ferfiau |

(b) =IfeAT T TR T S Fi TR—TTRTE ? 2
AT

TITTSU fop ATfRI o Teh Torqa TRER W AT1eh ol BFcd TR &1 8 3R

g geIUH T (A) W i i s | 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. Ueh AW R ol 80! Teh i oh IXid HScil oh &9 H AIST AT & TH HH
Bree arefl n Teem ®U i fgd Fefl & &9 1 Hier I & | 9 gHl
AT T T T 9T YaTiEd sidl & a1 USRIl oh hrgl I gHI
TN H FrehId &A1 1 JTITd T hiTTg | 2

A long wire is 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 e q, =10 x 10° CqUTq, =2 x 10° C o &=
1 TR 60 cm & | TUH A q, § 98 g A1d shitae {58 w1 fergga
fava s 8 | 2

Two point charges, g, = 10 x 10° C and q, = -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. TR 3cEsish ST (LED) fohm firgra W o otar 2 ¢ foifae | wa
T Y TaR o foed el <l gorqt § LED @ ¢f Hgw@qul ATl
ool T | 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. foreft fomret o6 T=moT & foTu ATge i STEwehdl g1 1ol g i
ferftg 3t 37t gfe Hifsr | 2

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

g — 49
SECTION - C
11. (a) Ueh ARG FHIR TIC TYTHG hi wiel o TEIad! T ol Al I
e Terdht wrdea uered & wie ¥ R fean S ot 35k fogga &= A
fepd Teh T UierdH 81T 7
(b) Th TAF & Ui T AT K 8 | ST &%, Teh HHIRR

e TG i Wiel & &FAhA o ST 7, Toheg 3Teh1 TICTE d/2 7,

T8l d Wil o ST 1 JUEH & | T8 39 WId ol GETREA i <1l

o= ° W@ fear war @ o gurfa i afar & o s g

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. Torelt 3= wiotiy aTet dieeHiet &l T 9 d SIS W 3HhI T3
22V 3 | 96 ¥ o el 5 Q %1 U Uieie oft dieeiet & qrvd
(THT=R) o0 | TS fem ST 8 ot Sieetiel 1 qrganes fiRet 1.8 V &l
ST & | | T SAT=ieh Tfatie A1 i | 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) i@ 6 ifer sht afeam ferfigu | s o8 Homeres off 8 wehdi 2 7

(i) == = ferell 3wae o (fSEest Tuedes p = 1.6 8) & @
Aokl <hl Tshdl TSATE shusT: 20 9.1, 37 30 9.1, 8 | o9 6l
7Tk <hT IR ShITTT | 3

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

(11) 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.
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14. (a) “3TIEY (qeIed) 3R 3=hr Touetl 4 1 3T 8 ?
(b) FER FFEAT o Hew H (i) I, (ii) Troggm S wr ffgw | 3

(a) What is the difference between ‘Analog and Digital signals ?

(b) Write the functions of (1) transmitter and (ii) transducer in

relation to communication system.

15. (a) TTESSH T 61 Fam STaen | qiehAT S dTel Soidrid i
S—meft areed § S aeHETY] <l s O w gy R 7 3
(b) ATSTE 1 TehTT-Terera wftentor feafau | yeprer-ferega umer =
3 fera et Bt wd # fofae et smen s@ aie @ |
Hehdll B |
(a) How is 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. Torea weted hi afeamen fotfaw | =g Stfew afsr & = afewr ¢
forell fomg 3T % RN Teh TNl MHHT Y8 § TS Tl o8
e —1 x 10° Nm’/C 8 | I8 TMHE I8 AR 7, [Heh! e
10.0 8. 41, 3R formg ITert 39 g W Rd B | 39 foreg 31rem 61 7
1A HIT | AT AN G I8 TSR AT T MHE T g ohl
s W R ST @ 2 379 I Al gfE I |

YT
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e Tt faya o faga smmepl i aftamen fafaw |

ws T foya =1 fggga-amept 3 x 10° C m B 138 10° N/C e
o ThaH T & T 38! TR Fqer fefd ¥ 3l dqe feafd
Tk YA T fohT 7T 1l o1 Titehe I | 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) Tore gasten shi TTae & <l wiedm fafE |
(ii) T @ gleeieh H W I o i srfigwres 1 wiend gl
3R o (aperture) AreRT S gorT 1 31feres B =i ¢
(iii) TSIl GUGRIeI o U] GLGRIhI hl Gl H &I HEwUl v
ferfm | 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.

(i11) Write two important advantages of reflecting telescope over

a refracting one.
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18. & grggieH W] fodtar Safvm sracen o & af 59 ufehaur § Icafsid
Tarfentott 1 STfereRas 3R =HaH TUICET o TIUT 1 THehet hItTT | 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)

foret <Tetesh T SotaRTAT <ht “37UaTg AT i iyt ferfEw |

(ii) TEH = feheg fa=1- o= ugrert < < =metsh ar X 3R Y Siofisen

(1)
(i)

20. (a)

(b)

55(B)

T ek Sl ¥ g 7 | Ale X H 3wl ohl §&AT I Y W AT @
T S AR H oI oh TIETE AT b1 STIUTA AT hiToTT |

Define ‘drift velocity’ of electrons in a conductor.

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.

Hie o feret e forem % wered &1 stad® (u, =3) ? 1 59
T AT JehraT <hl Tk fortur sy o ofiar STehl 3aR t@r &
T T ! & | 59 TohTuT 3T (1) ST hivT 3R (i) =qFam
fereron shior 1 7 Td HIRT |

I o Teferd s | S farfat o a9 quresd sl JenTst Icafeld
T I < IfST| it g Tfed fopam Sire ot safaentor e o=
fears =i ot 2
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(a)

(b)

21. (a)

(b)

(a)

(b)

A ray of light incident on an equilateral glass prism of
refractive index (p, = \/5), 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.

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 ?

3 T greh ™ faferten @1 A forRaw fSest IwT (i) er i
SHITITRIFAT bl T8 H § TohaT ST 7, (i) 92 6 FeAAT s1¢
T@d & | 39 gl sht g ufer fafa |

gyg | gue hifee b forel Qo sEw g 3o fosa
TFEhE AU AR H 8 THING Bt 8 7

Name the types of electromagnetic radiations which (i) are

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

warmth. Also write their frequency range.

Describe briefly how an oscillating charge can produce an

electromagnetic wave propagating through space.

22. T PHEcil o T -Sehed shi TRATHT foifge | fopelt Tl 6 &ia 31K T
T & Jufishd | S[ET T10Y Sehedl 1 TIEd s $ Tfd & T ¢
W2 | §od W gid | TN 9L Al (i) emiar i e T
MY, (ii) ST ol HH HL AT MY ? 3 IR h 4P HIfT |
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23.

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 (ii) frequency of the ac

source ? Justify your answer.

Tug -3

SECTION -D

a1 e feranmerd o whert 10e <l o ® | U fed o Tt urg 1 wie
%1 getehl BRI © THeTfed hich, 38 FAThL TIIcTeh o el b1 TNT
Tl oft | 35 U Toh 59 98 39 TAlcih i TRl Traeh o 1 i o S
1o Ul 8 A1 Gler 315 SHTS 81 ST & | 8 HT €M <l Rl T8
TrErd! oft | 3| g8 ST 3ot iRt €yt | Rrfareer = @ T
Tg Yo Uk 8, 37d: Gh! IR g1} her § hl 9 | = feg @
YT o I T -

(a) Torfaremr 7 Soml & fawa o s 1 Sufeufa & Semi & ofw

THTS B o ST oh TEIhT oh ToTq, FT SATEAT hi BT 2

(b) 39 YWTI I HH B b U AT |
(c) T 3R ITh! fATfeqent g SGRIT Teieh o Qf Hod feThad |

55(B) 12

4
cn



24.

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.

e — Y
SECTION - E

mmwﬁﬁﬂﬁWﬁWn-p-nﬂﬁWWﬁ%qﬁ
U HITT | 39 JaHeh i Aleedl A o ol e AT HINT | 5
JAYAT

(a) e o1 fopefl & & p-n WY ° p-8F § 8T n-&13 ° =i foaia
B & 7 =men AR |

(b) Ueh WIS SIS I HiKTH HH BT & ? H&Y T 3HhH! ST
ffau | F w0 B T widl SR shaet uve iy sa o &
T Hd B ? ST HITT | 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 ?

25. @ gfad s shi g fafae | forel dierise € 9 o 99
Yo TR (T Yfad hd g a1 8 7 ST HINY | Th qIeiise
Y T gfed Jermst sl gl diciise ¥ ¢ 31K 39 Ioiise i 21 Il
T gATE T Yefia hifse fob g IR wehter 1 31frepay 3R g1 SR =
<frorem <Elt <1 weRd 7 | 5

YT
(a) BTEIE o fogr o 3w & fopeht weh T3l gry forads Oed aa
e hHifsre Fafer T vehrauft g @a g I 2 |
(b) el Tore Tt foeda Sed § i <w sfas 6 =iy TR
form wepre witafda 2t 8 51 (i) ot < =fvets =6m 21 ST, (i) S
ferl 3T Q< o= sh1 g8t =g & SMY | (iii) 7 T T Tehrt
TN TehaT ST, ? Te3ieh TohTUT § 310 3T 3hi ¥ ShifT | 5
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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, (ii1) light of smaller
wavelength 1s used ? Justify your answer in each case.

26. I HUSHA! NeamHI o fargra 3R srifafy St =men Sk | s
I & T T HGA & 7 8 hdl Icd~ kT ST 8 7 Hea-HieR
<l T gTfet st TR fIRaT | 38 hH S@T S Hehdl R ?

AT
TrEaAle H1 39:7 g fafae | saht wrifafy w1 avi Fifv,
Toriwa: Ty ifse for 38 O3 1 ST, STEfTG ol ol i i
% foTu S8 fra ST B 2
HATSFAILH ohl AT oh TT STk Fed I 3R I8 FSRIa
e fop 78 3mafera it <At St W anfia T BN R | sm i H
YUl ST fTRET |
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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 is independent of the energy of the charged particles.
Write two important uses of this machine.
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