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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 & |

1



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) n T & ATATAS § AT T E AdT agdh aads ;1
(i) FFEIT
(ii) BT
(iii) FAFCLIT TUT &IeT AT
(iv) T & Arg TEF
The minority charge carriers in n type of semiconductor are :
1

(1) electrons
(i1) holes
(i11) both electrons and holes

(iv) none of them

(&) [ BIRT T & U qae 90Tl H&T 3T& T 4f T T 6
U THT 6] T B | T & WA areasEe g 1
(1) 2cm
(1) 12 cm
(i11) 4 cm
(iv) 1.2 cm
An object of 6 cm length is placed at 4 f distance on the prin-

cipal axis of a concave mirror of focal length f. The length of
the image of the object is : 1

(1) 2cm




(i1) 12 cm
(i11) 4 cm
(iv) 1.2 cm
(IT) SAFET TUT TUEI Tl GH [a9ar=a § eq i (RaT ST

& | ST & FINTAT aiTaed T 91T & 1

(i)
My

Electrons and protons are accelerated by the same potential dif-
ference. The ratio of their de Broglie wavelengths 1is : 1

() TH T T8 & HIaL n I L a9%d T & |1T< T8 § 9§
FA 9 FAFT FIT : 1

) +

€0

(i) —
ne

(iii) —
€0
(iv) I
n electric dipoles are placed inside a closed surface. Total elec-
tric flux linked with the closed surface will be : 1

(i) L
€0

ne




n
(i)

€0
(iv) zero

(&) = smafera &t & @9 39T § THEH TR &aq? 7

AT (AT [haT SITaT & | 99 ATy g AT &1ar

R 1
(i) TAFELT I

(i) T 9T

(111) -hIr 9T

(iv) ST I
Following charged particles are projected perpendicular in a
uniform magnetic field with the same velocity. The maximum
force is exerted on : 1

(1) electron
(i1) proton
(111) a-particle
(iv) deuteron
(F) EF-LT O[T T ATCH aIAT & 1

(i) FET/AfETET
(i) Fer/afrgae?
(iii) &+Tr
(iv) TTH T TAT

The unit of coefficient of self-inductance is : 1

(1) weber/ampere
(ii) joule/ampere”
(i11) henry
(iv) all of these

qus - ¥’ /SECTION - B
(wl%ragﬁﬁvm/ Very Short Answer Type Questions)

2.(F) TERETHT EREE] %‘ ? 1 What is Brewster’s law ? 1




(@) JHHT TIET AT T HATGH [(A1@T | 1 Write down the

unit of magnetic dipole moment. 1

(IT) 4 Q AT dTC &1 U g & €T 5 ATST ATAT & | T & AT
& Tl & 19 QUHTAT QAT #T & 2 1 A 4 resistance
wire 1s bent into a shape of a circle. What will be the effective

resistance between the ends of its diameter ? 1
() J&H TN & fhesl &l ST &l [T | 1 Write down any
two uses of microwaves. 1
() dldgld T & 49T aTedd %‘ ? 1 What is meant by the
wattless current ? 1
(T) a-F I (;He?) FT T=IT FAT 7 MeV T fFer=iiT & | SHEAT
FA T Foll FATH 2 1 The binding
energy per nucleon of a-particle (;He?) is 7 MeV. What is its
total binding energy ? 1

wus - g’/ SECTION - C
(ﬂ‘ﬂ'—aﬁ'aﬁ' &RI-1/ Short Answer Type-1 Questions)

3.(F) TS 9T &l 98T § 9ao a9 S @i & a187

AT AT T draear & g% T Sl | 2 Obtain
the formula for the intensity of electric field outside a charged
thin spherical shell with the help of Gauss’s law. 2

(&) UF 9T T56 T\ T T ThHauis TR AIraq wed
¥ qEHIE 9gfd 9T & fau T fa 4 vV e g
&I TET IS8 ¥ 2\ Qe & ATYTad I3aT e & (AT [T
fova V' &T ST B SR aTesT )\ & A\ & 9EF § T
Eﬁlﬁrq | 2 The stopping potential for the photoelectric current
is obtained as 4 V for a metal surface by a monochromatic light
of wavelength )\ incident on it. The stopping potential becomes
V' for the incident light of wavelength 2\ on this surface. Find
the formula of threshold wavelength A\, in terms of . 2

(IT) STETH FAT IV & AT T ATAR T AT AT AR H AT

TS TS 7| 2 Enunciate the




difference between the conductors and semiconductors on the

basis of energy bands in solids. 2
(@) o & o TRy & aei & 9T J19 it 2
192 192

Find current through the battery in the circuit shown in fig: 2

qus - T /SECTION - D
(AL-ITUT T&H-11/ Short Answer Type-II Questions)

4.(F) T RAET TAUSST AT B 19 T QT TeAss C 39
W& F T@d & [ 3Tl IEaT 378 TS S A &l 5G]

M H ORI | T TATsS AH T ahrer i dradl
[y BT a9 eSS B & (a a&faa s & qraear 31

FIfSTT | f7e &ior & forw fTe @arer & draear stiadan

g 2 3 In between two crossed polaroids A and
B, a third polaroid C' is placed in such a way that its polarising
axis makes an angle ¢ from the polarising axis of the polaroid
A. If the intensity of the transmitted light from the polaroid A
is Iy then find out the intensity of the polarised light transmit-
ted from the polaroid B. For which angle the intensity of the
transmitted light will be maximum ? 3

(&) T FUSHAT IRTHETIT &7 g FT 7 ? 97 T G5,
AR AL TS T | ST &l ITE ST oF agTs ATl
7 3 What is the principle of a moving
coil galvanometer ? Draw its neat labelled diagram. How is the
sensitivity of the galvanometer increased ? 3

() IS TRTT & [Feaih &r 09 Mo # 78 2 39 Fae &
HEIAT & 2 3 A a & &9 & a9 [ayar=aL 31
Fifery | fear 3




1Q 102

What is the first law of Kirchhoff of the electrical circuit ? Find
out the potential difference between the ends of 2 () resistor
with the help of Kirchhoff’s law. See the figure: 3

() 1000 ®IT &l T qHAA FUSHT AT &qTher 500 cm? TIT T8
4x 10" Weber/metre’ & THET THIIT &AL & Araad 91
&1SH 0.1s & 180° FIT & AT STAT & | FISAT H AT
R [ a8 T Al AT HITAT | 3 The area of a
plane coil of 1000 turns is 500 cm? and it is held perpendicular
to a uniform magnetic field of 4 x 10~* Weber/metre®. It is
turned through 180° angle in 0.1 second. Calculate the average
induced e.m.f. produced in the coil. 3

(&) faeamaeT umT &§ F\T AT § 2 U 9 ga-qq%]q T
& I &AL F AT Ey = 120 N/C TT 9! AT v =
50 MHz & | 579 HITTT

(i) FFHT &I AT AATH (By)
(i) IIT FFAAT TT T T ()

3

What is meant by displacement current? The amplitude of
electric field of an electromagnetic wave 1s Fp = 120 N/C and
frequency is v = 50 MHz. Find out :

(1) amplitude of the magnetic field (B5)

(i1) wavelength () of the electromagnetic wave

3

5.(@F) THTI & ATTRIT & (AT TR TIATT HT Iooi @ I 1T |
TT o TS AT H TG &l TR LRI CAEERIM
W‘T{‘ﬁr%‘l\«h fawg TSRl TIT=T \ &, T0aT9T &l araedl
[ %39 fa=g I e & qiadr §1d S0 sigl T97=a%

7



— %‘ | 3 Mention the required conditions for the interference of

light. In Young’s double slit experiment, the intensity of light
at a point on the screen is /, when path difference is A by us-
ing monochromatic light of wavelength \. Find the intensity of

A
light at that point, where path difference is T 3

(&) JATATET TR & FAT aredd & ? LO R IO ATATET TRT
& T stavgs Wiaa=r aur e & ferfa § smafa &
ST | 3

AYQr/ OR

ffo o fAar & L — ¢ — R 9RTY afya & | earadt
T |3 &F areedT V = 100 sin(500t) aee & IRaf9rd 7 |
Ter & o T SHifeT

(i) FFqUT fqaraT

RUESRILIET

(iii) 9T & ForaT AT

wr— |
N@ 0.16 H 40 F 400

What is meant by resonant circuit ? Write down the required
condition for the L — C' — R series resonant circuit and expres-
sion for the frequency in resonant condition. 3

OR

In the given figure, LC R circuit is shown. Voltage of the alter-
nating current source is V' = 100sin(500¢) volt. Calculate for
the circuit :
(1) total impedance

(i1) power factor

(i11) peak value of current



3

(IT) &7 TEATAT aITS (\) TT ITAH T & 41T (p) & I
TTh FA180 | U e auT Udh o-&H0 94 faar=ae &
@R @ ST & | I & T aaTesd & a1 dl
TTOTT & 7 | 3 Draw a graph between de Broglie wavelength
(A) and momentum (p) of a moving particle. A proton and an
a-particle are accelerated by the same potential. Compute the
ratio of their de Broglie wavelengths. 3

() ITEAT & I AT8H §A B TUT B, TT 37k AT e e
FIHI: 7| TUT 1o & | T8 GHT-AL RO H SITST AdT & | §9
AT & oo 94d aTed ad & ga L T ST | 3 Two
cells are of emfs £ and Es and their internal resistances are 4
and r, respectively. They are joined in parallel to each other.

Obtain the formula for the equivalent emf of this combination
of cells. 3

(F) UREATT I<[q T JHIa T &Il | [Rd T TTaa Aafara &
TR F ATA T & AL &l 99 SG&T 7 (AfaT | wger
TG &L d A Faq a9 & aTo ST o T ! [
FT AL T FHITTT | R I HF FIA qToT G il (@97 &
e T &1 T aEars 2 3 Write down the formula for
the force in vector form, acting on a moving charged particle
in a uniform electric and magnetic fields. Obtain the formula
for the radius of the path of the particle entering perpendicular
to the magnetic field only. What is the law for the direction of
force acting on the particle ? 3

qus - g’ / SECTION - E
(ﬁ'ﬁﬂ'm‘[{'&?/ Long Answer Type Questions)

(AN aN

6. AT A TIHT T [TafIT T&@T I I=[q &7 df araar &l a7

IDNERK 5

AT/ OR




AT S G &l ITRAT &l J A ST IS0 ST 39T

AET & AT ATTIER TGS TEieaT TETr ar | 5

Derive the formula for the intensity of electric field on the bisector

(equatorial line) of an electric dipole. 5
OR

Derive the formula for the capacitance of a parallel plate capacitor,
when a dielectric slab is partially filled in between its plates. 5

. Ifeler (p —n) @ sTTs & fat fafr ooy e a=mae
FHHTST AT 59 (V — 1) sTheTerura d a=Tahe TedTeH
Qe & T frfera | 5

IY4ar/ OR

20 gree 9T 7 & eATadl IR 0d, Td [[idaie sEe
TUT 500 A TS [T & T QO F ST 14T 7 |
STITS &l I AT 10 37 6T & gieest 0.7 VE |1 SIS
T forae amr T & & [ & 91 ferae aiee st §1a &S
ﬁ’d}‘é‘@": 5

Explain the working of a forward biased (p — n) junction diode by

making circuit diagram and by drawing its (V' — I) characteristic graph,
define its dynamic resistance. 5

OR

An a.c. voltage of peak value 20 V is connected in series with a sil-

icon diode and a load resistance of 500 ¢2. The forward resistance of
the diode is 10¢2 and resistive voltage is 0.7 V. Find the peak current
through the diode and peak voltage across the load. See the figure: 35

10



TAAN & § F7T areqd & 2 Tad AT fq@ues Atifear
00U + on! — 5, Xe! + 55Sr™ + 2n' + Q T fa|vsT ST ST O™
T &t | fe=T s

o 40U &l AT = 235.0439 amu

5. Xe 0 T TTAHT = 139.9054 amu

35S1°* T TXEIHT = 93.9063 amu
on! TT TXHHTT = 1.00867 amu
I amu = 931 MeV

Y4qr/ OR

BTES ST TCHTY] &h [T T Sl T & NG TS | THH ATSHT IO
Al I T AT FIHL IO ! G YT h SR il SIS U |
13.6

T AT & ST &1 A T it w | f&aTs, B, = —— eV
5

What is meant by mass-defect ? In a nuclear fission reaction, g, U?*+
ont — 5, Xe'" 4 3 S 4+ 2ont + () find out the value of the fission
energy (). Given:

e mass of ¢oU?* = 235.0439 amu
mass of 5,Xe'*" = 139.9054 amu
mass of 3sSr’* = 93.9063 amu

e mass of on’ = 1.00867 amu

I amu = 931 MeV

OR

Draw energy level diagram for hydrogen atom. Show the transitions

of the first line of Lyman series and second line of Balmer series. Find

13.6
out the ratio of their wavelengths. Given, £;,, = ——— eV. 5
n

11



Teh @A TSGR @l ATHI R (R0 N TS T qHT ST T

STHAT &7 Fo(L ST HITT | 5

IYqr/OR

_ - . 3
g AT U 10 cm THEAT [OSAT aTAT &[d-839A 19 & (n = §)

& IAT & VIae e 7, 94T (o e & RmEmr G g | A9 & wiea
T TUT (T T ST | FfE o & =< Aqaiad (n' = 2) &
XF VT [T ST a9 & il &7\ T a6t Ehiq #T g0 2 5

™/ Air

Glass

Draw a labelled ray diagram of an astronomical telescope and derive
the formula of its magnifying power. 5

OR

An air bi-convex lens of 10 cm radius of curvature is placed in a

3
cylinder of glass (n = 5), as shown in the figure. Find the focal length

and nature of the lens. If a liquid of refractive index (n’ = 2) is filled

in the lens, then what will be the power and nature of the lens ? 5
difas Faais / Physical Constants

« TAFEUT AT THAN = o TRIH &f Haiq 7 J7eT (o)
9.1 x 1073 kg =3 x 10° m/s

y 1
e TAFELUT TT AT () = o — 9 x 10° N-m?/C?
1.6 10719 C Ameo

eleV=16x10"1]

« A [FEaiE () = 6.6 x
10734 J-s o ET T FEai® (R) = 1.097 x

12




10" m—!

13

e Mass of electron = 9.1 X
1073 kg

e Charge on electron (e) = 1.6 X
107 C

e Planck’s constant (h) = 6.6 X
10734 J-s

e Speed of light in vacuum (c)
= 3 x 10 m/s

— 9 x 109 N-m?2/C?
47’(’60 m/

eleV=16x10"1]

e Rydberg’s constant (R) =
1.097 x 10" m~!



