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q97 : qI "ve 15 faee Ui : 70

fS<9r / Instructions :

(i) TR & 15 fae Thrami&at &l 99 -9a 98- & (o0 i
%‘I / First 15 minutes are allotted for the candidates to read the
question paper.

(i) FT T AfEE E 1/ All questions are compulsory.

(iil) T TIT-IqL H I @IS & : GUL 30, U T, GUS T, GUS
'@ YT WUs T | / This question paper consists of five Sections:
Section A, Section B, Section C, Section D and Section E.

(iv) |US o7 FgfahcdIT § TuUT s TIT 1 3{F & & | / Section
A is of multiple choice type and each question carries 1 mark.

(V) |US T ATT AT-ITUT & qUT e dh T | AF &ra |/ Sec-
tion B is of very short answer type and each question carries 1 mark.

(vi) |US T AL-IAUT TLTL-1 &l & T T I & 2 HFF & |
/ Section C 1s of short answer type-I and each question carries 2
marks.

(vii) TS T AL-IAUNT -1 T & T4T e 9 & 3 3 F & |
/ Section D is of short answer type-II and each question carries 3
marks.

(viii) @O T faeqa 39T & | W& 9T & 5 A& & | §9 |@IS &
T I 9T H A& [qahed @l 99 T 61 =T & |
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U 29T H AT (3 T T3 3 & haef Uk T &l T |/
Section E is of long answer type. Each question carries 5 marks. All

four questions of this section have been given internal choice. You
have to do only one question from the choice given in the questions.

(iX) TIT-9a H TIFT Tl & GHETT 3T & | / The symbols
used in question paper have usual meanings.

w|us - 37/ SECTION - A
(a-gﬁwﬁwm/ Multiple Choice Type Questions)

1.(F) faega =19 U P& ATAT H THEA [aaid & | 2 G640
(ST & T TS & §ieT AW Al = 5T (el &y
FTFAFT 10 V x m & | 4 cm [TTT & AT 5 T FAGT
T 1
(1) 10V xm
(1) 20V X m

(111) 40 V X m

(iv) 80 V x m
Electric charges are uniformly distributed in a small volume.
The flux of electric field through a spherical surface of radius
2 cm surrounding the total charge is 10 V X m. The flux over a
sphere of radius 4 cm will be : 1
(1) 10V xm

(i) 20V X m

(111) 40 V X m

(1v) 80 V X m

(F) U AT SATII Jeq=T FAT & : 1

(i) Fae fae]a &

(i) T FFHT &L

(iii) foe]a U Jra&hT &L a1

(iv) STTT H T A1 a0




A moving charge produces : 1

(1) electric field only

(11) magnetic field only
(i11) both electric and magnetic fields
(iv) none of the above

@) e s geia g aret fagra-g/=aa aar £ = Eysin(kz—
wt), B = Bysin(kx — wt) & al9d &, a9 T ; 1
(1) Eyk = Byw
(1) EyBy = wk
(1) Eyw = Byk
(iv) EyBy = Vwk
An electromagnetic wave propagating through vacuum, described
by F = Eysin(kx — wt), B = Bysin(kx — wt) then : 1
(i) Eok = Byw
(i) EyBy = wk
(iii) Eyw = Bok
(iv) EoBy = Vwk
(%) 1. ZW%WQ‘WWMNN I T & S AT
qdg 397 & | IS 90 1.33 TG Tl 9T § 91 %‘
ar g &9 s
(i) Uah ATHETT o &l aveg
(i) Tah ATETT A il a8
(i) T AR [ I dlg
(iv) TF e #rave

A double convex lens is made of a material having refractive
index 1.2. Both the surfaces of the lens are convex. If it is

dipped into water of refractive index 1.33, it will behave like :
1

(1) a convergent lens

(i1) a divergent lens



(111) a rectangular slab
(iv) a prism
(F) TR E = pC 7, E ST 6T p HaIT & | T8 GHIHTT AT
Rl E : 1
(i) SAFCUT TAT RIS & [T |
(ii) TAFEAT o [T T RIS & [T T8l |

(iil) W & T = Sode i & [T a1 |

(iv) T aT SAFET AT T aF RIS & (A0 |
The equation £ = pC' (where E and p are energy and momen-
tum respectively) is valid : 1

(1) for an electron as well as for a photon.
(i1) for an electron but not for a photon.
(i11) for a photon but not for an electron.
(1v) neither for an electron nor for a photon.

() p — n G H {9990 9T &7 A A9GTE ST G AT g1ar
&, Tl afr e e 1
(i) sfefrd a=a &

R EE I ME IR R

(iii) T &l (unbiased)

(iv) frET 7 5§
Diffusion current in a p — n junction is greater than the drift
current in magnitude : 1

(1) if the junction is forward biased
(11) if the junction is reverse biased
(111) if the junction is unbiased
(iv) in none of them

qus - ¥ /SECTION - B
(Wf%l‘ﬁgﬁ'ﬁ?‘{ﬁ?/ Very Short Answer Type Questions)

2.(@F) faferse aTetahvaT (o) UF 319aTE AT (vg) § o & [T aH
el | 1 Write the equation for relating relationship
between specific conductivity (o) and drift velocity (vy). 1
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@) TTeaaT TR A9 &7 Sooi@ ST | 1 State Ampere’s

Circuital Law. 1

(1) 1 kWh &T AT [T H MW | 1 Find the value of 1 kWh in
Joule. 1

() TF-TIHT AT ([qHT GHIST FHRITAT | 1 Deduce

dimensional equation of self-inductance. 1
() ETSSUNIT ILHTY] il AFT F9MT 13.6 eV & | S TAFE L
T n = 2 ATEIT H T[T Fal 1 FAT 81T ? 1
Ionising energy of Hydrogen atom is 13.6 eV. In a state where
n = 2, what will be ionisation energy of its electron ? 1

() T T F SERIIRIR &l Tﬁ‘*ﬂ'ﬂTﬁ'ﬁl’le 1 Define *wavefront’

of a wave. 1

wus - g’/ SECTION - C
(Fl‘ﬂ‘-?.?l'a? &RIT-1/ Short Answer Type-1 Questions)

3.(@) e o 9 7 10 Q arer fairas § Tattad ST & 3

T HITTT ol fea= S AT ar quT < ar 2
100 300
MV YN
20 AT g
!

Find the current through the 10 €2 resistor when the switch .S is
open and closed in the given circuit. 2

(&) Tl TCHTI] SLHHT AT (amu) HF GHIET Tl T T oI
W | 2 Calculate energy equivalence of unified atomic
mass unit. 2

(IT) THEAT T A (my = my) & &l 948 (€T U fFaw
Fr T & | I a6 A, & §FT =g P I 9T &2
dl Trgedr 2 x 1073 AT &1, ar T G9! & d0 P 9%
TRUTET gl &aq? &l aiaedr sTd it 2
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Two magnets of equal magnetic moment (m; = ms) are placed as
shown in the figure. If magnetic field intensity at P due to magnet
A is 2 x 1073 Tesla, then find out total magnetic field intensity at
P due to both the magnets. 2

@) fafaai p—ndEa == H, 20 V&7 0 fava e 1@ 3ca—
AT YT 10 mA &, a7 $9T AL A IRfad ST | 2
In a Silicon p — n junction diode, for 20 V forward voltage the for-

ward current produced is 10 mA. Calculate its forward resistance.
2

HUs - T / SECTION - D
(AT-ITUT THC-I1/ Short Answer Type-IT Questions)

4.(@F) THEA [Gd & H T I9q L a9ed ¢ a0 are 9o -

AT T S STeh T AT | 3
Deduce the formula of torque on an electric dipole placed in a
uniform electric field. 3

() 12 AT [qTTT & IRTaTar a1 FUSHT & el H Jod
9T &q¥ B & araxar 0.5 x 1074 &A1 FUSeAT & adA &
T FHIL AT AW & | FISAT H ATET ST & AT a4
fewT &1 IR St T | 3 The intensity
of the magnetic field B due to a current-carrying circular coil
of radius 12 cm at its centre is 0.5 x 10~* Tesla perpendicular
to the plane of the coil upward. Calculate the magnitude and
direction of current flowing in the coil. 3

(IT) TT-HTa e Traa T qTuT T~ T FATEAT 8 ? TRl I
@=q (Optical fibre) ffe g WaT #2ar & ? 3
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What is total internal reflection and critical angle ? What is the

working principle of Optical Fibre. 3
() TIMT TQ IRTTH, ATAT B & 77 fanvgiae Ja #ifew : 3
g 3V
A B

In the given circuit, find the potential difference between A
and B. 3

(F) =T TIFHT Fl TRHTYT A0 | fg ST,

Henr Newton

Y = 5 3 Define Mutual Inductance. Show that
Meter  Ampere

Henry = Newton 3
Meter Ampere’

(a) (F) SATEIN HISL TAT IEH ATeCHIEL HT T AU [ha=T &l
& 7 UHIET qUT qIeeHIeT il ®IHE: TR & I0aH
TIT FHT-AL &0 | F4T JATST SA1ar & ? 3 What
is the value of resistance of ideal ammeter and ideal volt-
meter 7 Why are an ammeter and a voltmeter respectively
connected in series and parallel of the circuit ? 3

() U FUSHAT T TEHeT 0.4 4 Ta T 10 3T &
77 30 BT, 6.5 qTee & ToATadl Ud § T & | 9
TR &§ &5 20 fag[a ifea & T &Sl 3 A
coil has a resistance of 102 and inductance of 0.4 Henry.
It 1s connected to an AC source of 6.5V, 30 Hz. Find the
average power consumed in the circuit. 3

(IT) HFEI &l [T 9RT &l ATAT ST a7 SHHT

TR [ ARET 1§95 T T ST & A1 AT (=11
@HT%‘ ? 3 Explain Maxwell’s displacement current and
write its equation. What is the phase difference between it
and the conduction current ? 3



() TXHRTIT &7 TR 9T 8T & 2 (i) FIYr Hfaaeor
T (i) fa=men sfaeeor & gend gwisu | 3

AY4AT / OR
QIR & &G0 F 41 cllcw g9 ﬁﬁﬂ?‘s’%ﬁ?@?‘

TUT &1 ITAT T Ioor FHITSTT |

What is interference of light ? Mention the condition for
(1) constructive and (i1) destructive interference. 3

OR

What is polarization of light ? State the principle and two
uses of a polaroid. 3

(F) 2.5eV & F T |AT arel 91q 7 4000 A FHF TG A
QIRTI STAT T I AT DIET-SAFE LT o ATTRAH a7
AT TG Tl AT HITAT | 3 Find the
maximum magnitude of velocity and linear momentum of
a photoelectron emitted when light of wavelength 4000 A
falls on a metal having work function 2.5 eV. 3

Qus - g’/ SECTION - E
(ﬁﬁﬂ‘ﬁ'ﬁ'ﬂ‘q\'{'ﬁ/ Long Answer Type Questions)

(a) FeqTaggfaer & e Mo &1 fogeay v fifST | 399
HEM AT & THEHE A9 Tao T @l (I = ¢
TT f[a=ar = R) & &R0 fag[a &q< &1 79 () @ &
qTRL (i) @TeT & FIaL aoT (iii) @Ter S Gdg I JTd hiteTy |
5

Y4Qr/ OR

few o aftaer & fr=fafaa & e fifere 5




(i) IR & g 9T
(ii) 3 pF THT 2 uF qTer STRA 9 a9
State and explain Gauss’s law in electrostatics. Using it, find

the electric field due to a uniformly charged thin spherical shell
(charge = ¢ and radius = R) at (i) external point of shell (i1)

internal point of shell and (ii1) on the surface of shell. 5
OR
Calculate the following in the given circuit: S (i) The

equivalent capacitance of the circuit
(1) The charge on 3 uF and 2 uF capacitors

(b) FeRTUT A &l FETIAT & Tl g9 H Taias a=- &l
ATEAT HITAT | TTAT TLa9 d S W#W

HIST |

YQr/ OR
T & fagaer quT sfadaor & or<7 &1 SIS0 | Taher
fr T faad=r Q=T &7 UTcHSE HATATRT T | 5

Explain image formation in a reflecting telescope with the help
of a ray diagram. Compare its qualities with a refracting tele-
scope. 5

OR



Explain the differences between diffraction and interference
of waves. Observe qualitatively the diffraction pattern of a
single slit. 5

(c) BTSN THTY & [TT AR ATSH & AIIEAT &l T

(o e

HITAT | ETERASTT WHIT F Fl & n = 1 qUTn =4 &
T GRH & G (i) IS aT (i) AT ST
I T SIFEIHT T f SIS | 5

Y4Qr/ OR

AT & a9 ol & 39T AT & 2§ Fofl 12

I FAANT T T AT & G (=0T 29157 | faauss
o o C . O [ o (aN [ =
Ua Herd= AR &l 59 fa=wor & @gmadr & faa=-n

FHITIT | 5

Explain postulates of Bohr’s model for Hydrogen atom. Show
the number of lines in the (i) emission and (i1) absorption spec-
tra of Hydrogen atom corresponding to transition between en-
ergy states n = 1 and n = 4. 5

OR

What is meant by binding energy of a nucleus ? Draw varia-
tion of binding energy per nucleon against the mass number.
Discuss fission and fusion with the help of this variation. 5

(d) n-ITET ATIATAS &l ATARAT il TUET FEATATET ATRS|

qHIfST: 5
o JTAT TAFELAT & T = 8 x 1012 em ™
e AU A IAAT =5 x 102 cm ™3
o« TAFEIAT &F QAT (mobility) = 2.3 x 10* cm?/V-s
e HIETT &l AT (mobility) = 100 cm?/V-s

Y4Qr/ OR
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p — n G & M § 6T &€ (depletion layer) a7 fania

I (potential barrier) T SATEAT flTSTT | AT 9T IT5H
Ccr ~ . . ~ ¢

T TSI 9Tah a1 &l &9IT 7 a1 H 347 IRaa adar &

? S

Calculate the conductivity of an n-type semiconductor from
the following data: 5

« Density of conduction electrons = 8 x 103 cm™

« Density of holes = 5 x 102 cm ™
* Mobility of electrons = 2.3 x 10* cm?/V-s

e Mobility of holes = 100 cm?/V-s
OR

Explain the depletion layer and potential barrier in the forma-
tion of p —n junction. How are both changing in the condition

of forward biasing and reverse biasing ? 5
Wifas ferds / Physical Constants
« TAFEUT H AHAT = o K0 _ 197 N/A2
0.1 x 1073 kg A
o i It (h) = 6.6 x
10734 J-s
« TLHIT ATA (0) = 3 X
10° m/s

o g fEaE (R) =
1.097 x 10" m~*

- Gt & g foe
TgFH = 0.7V
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e Mass of electron = 9.1 x e« Rydberg constant (R)
1073 kg 1.097 x 10" m™!

e Planck’s constant (h) =

e Potential barrier of Si
6.6 x 1073* J-s

0.7 volt

» Speed of light (¢) = 3 X 110

108 m/s + - =107 N/A’
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