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fS<9r / Instructions :

(i) T TR 3 a1 & | / All questions are compulsory.
(ii) TRT & 15 fase gt & e -9aq7 76 & (g feiia

%‘I / First 15 minutes are allotted for the candidates to read the
question paper.

(iil) TF CIT-94L § 5 GUS 7 : @IS 37, {UE T, U ', GUS
'@ dYT @Us ¥’ | / This question paper has 5 sections: Section A,
Section B, Section C, Section D and Section E.

(iv) |US o7 FgfaamedIT § quT Tl d TIT | FF T & | / Section
A is of multiple choice type and each question carries 1 mark.

(v) FUS T AT A AT & qTUT (L& 9 | AF&AT& |/ Section
B is of very short answer type and each question carries 1 mark.

(vi) | AL AT THN h &, T T 2 A& s & |/ Section
C is of short answer I type and carries 2 marks each.

(vii) TS T AT IqOT [l AL & 7, TLodd TIT 3@ g |/
Section D is of short answer II type and carries 3 marks each.

(viii) TvE T faeqa SAOT §, Tl ® T 5 Ad & & | T GU€ &
TET IEIAT § AR [aahed @7 99 T9a [RGT 79T & | UE
AT H AT [T T F97 H & Figel U 09T &l AT & |/




Section E is of long answer type. Each question carries 5 marks. In
all four questions of this section internal choices have been given.
You have to do only one question from the choices given in the
question.

(ix) I H TIad TATdT & A= 31 & |/ The symbols used in
the question paper have usual meaning.

gqus -3 / SECTION - A

1.(F) RIHT g &7 39 o 2f AT il aTef ATadd e &
qVqeh | TE@T STaT & | §ad oA & Bled g0 & 1
@) —2f
(i) +2f
(i) +3f
(iv) +2f/3
A convex lens of focal length f, is placed in contact with a con-
cave lens of focal length 2f. Focal length of the combination

1S : 1
(i) —2f
(i) +2f
(i) +3f
iv) +2f/3
(&) TR a1 & TEANT 7 SAIfad aTer & g
(v) TT T fonge (V) & S |10 70 3306 &l @A a1
: 1

(1) h
(ii) e/h
(iii) h/e
(iv) v/V
The slope of the graph between the frequency (v) and the stop-

ping potential (V") of incident light in the experiment of photo-
electric effect, 1s : 1



i) h
(ii) e/h
(i) /e
(iv) v/V
(IT) 9T p — n AT SIS H -ar T ATv"a s ? 1
i) ——[>f——4/\/V\z—0

-10V

-10V

-5V

*
+10V

KW —s
>

Which of the following p — n junction diodes, is forward
biased, as shown below ? 1

() T fa=g a9t & 91 F e o 35 a1 d &l
& | e Saet &7 K Traedid & ATaq § W (g Jrw
dd dg dcd s30T : 1

(1) KF
(i) K/F
(ii1) F
(iv) F/K
Electrostatic force of F' newton acts between two point

charges. If the charges are placed in a medium of dielectric
constant /i, then the force will be : 1

() KF
(i) K/F
(iii) F




(iv) F/K
(F) | AFETE & dTE &l JATRT FISHT H ST ATAT & |
FUSAT H I HT i TATET R I hea? 9T IJoT—
TEHT FqT R 1
(i) L4
(ii) 2uo7ri
(iii “0’

2
(iv) B2 07”

A wire of length [ is bent in the form of a circular coil.

Magnetic field at the centre of the coil on flowing electric
current ¢ in it, 1S : 1
(i) L7
(ii) 2u07rz'

(iii) & “OZ
(1v) ”07”

(~‘=|‘) qﬁ' AL, Ao TIT \3 TYHI: TIT LT, X-foheur qom
TeT T &l ey (efud &l &f, a9 : 1
1) A1 > XA > A3
(1) Ao > A3 >\

(111) A3 > Ay > N\
(Av) A3 > A1 > A9

If A1, Ao and A3 represent the wavelengths of visible light,
X-rays and microwaves respectively, then : 1
(1) A1 > A > A3
(1) Ay > A3 > N\

(1) A3 > Ao > A\
(Av) A3 > A > Ay

qus - ¥’/ SECTION - B



(a) (F) STHITZH &7 8 p-TLHTL T ALTATAR qET AT & 2
1 How is germanium made as a semiconductor of p-type ?
1

@) rhaears famveT § s Afe@T #TE ? 1 What
is chain reaction in nuclear fission ? 1
(¥T) TS (7ot & fest &7 ST &r fafaw ) 1 Write
down any two applications of ultraviolet rays. 1
() Ffe HTIAT ST &R I AT A A /2 ABTTT 9T
&1 ferEe A F=T ENTT 2 1 If root mean square
value of a.c. is v/2 A, then what will be the peak value of
the current ? 1
(F) FATET AT TE g & FaT #7778 2 1 What is
Fleming’s left hand rule ? 1
(F) 1 FIgga 9TRAT aret el 9T &l [T T ST |
1 Find out the radius of a spherical conductor of 1 F elec-
trical capacitance. 1

qus - g’/ SECTION - C

(a) (F) TET HISH &l dargar & &g #IfSw & f&Gr o &
T [T ST T &l TR S f&dT & &3 S aE U
& & EOTAT AT & T sl H &lar & | 2 Prove
that the circumference of a stable orbit inside an atom is
in integral multiple of de Broglie’s wavelength of the cor-
responding electron of that orbit with the help of Bohr’s

model. 2
(&) HIFT AT & ATHITRT [RIT AR FATET | 2 Draw
labelled ray diagram of a compound microscope. 2

(IT) T ST e I AT T It oT &t g & IT agT
q¢ AT RIEl SHFE LT i st il I¢ FAT T
TSdrTa ? 2 What is the effect on the kinetic energy of
the emitted photoelectrons by increasing the frequency of
the incident light by two times on a certain metal plate ? 2

5



() Tld & AT AR &0 aXIH 12 3 0 5 SATITd H qUTITh!
TSI 5 31 1 & AGITT H & | I7eh aofa Trardt 7
T AT ST ? 2 Masses of three wires of copper are
in the ratio of 1 : 3 : 5 and their lengths are in the ratio of
5 : 3 : 1. What will be the ratio of their resistances ? 2

qus - T/ SECTION - D

(a) (@) AT ST & 4T a9 7 2 I8 fear A
fomveT ¥ fog war & =T § ? TElq & arhaar
AT FT U IS0 &I | 3 What is meant
by nuclear fusion ? How is it different from the nuclear
fission ? Give one example of nuclear fusion in nature. 3

@) fre= afera aftTer & |8m=ar & 9/ 6, iy, 4o T i3

F HI JTd HITAT 3
o ‘!- 200\/ 100Q ‘
?—(—l b MWW\ ——o
500
L_>—<h MW ——4
S0Q
1500

Find the values of currents ¢, 71, 7o and z3 with the help of
the circuit diagram shown above. 3
(IT) T UF T T8 T\ T AT Uh-qu e TLRTIT AT
EIAT &, 09 T390 990d 91T & [0 AT a3 v
ETAT & | TET T8¢ I 2\ Fasd &l GERT9T AT fad dide
¥ T fenia V T & 14T & | TR 98d ScaaTT
[T T8eTT i< §Td &It | 3 When monochromatic

6



light of wavelength A is incident on a metal surface, then
the stopping potential for the photoelectric current is 3 V.
Stopping potential V' is obtained for the same surface for
the incident light of wavelength 2. Find out the threshold
wavelength for the photoelectric emission. 3

() Tohed (e & fqaa - TaeT H e q 3(=a 8 &l &g
IreTs [ st W i dear § 2 fagas wfass &
LRI &I AraLdr (et (e g afera &ifery | 3
On which factors, does the angular width of central max-
ima depend in the diffraction pattern of a single slit ? Show
the intensity distribution of light in the diffraction pattern
with the help of diagram. 3

(&) fanTaaTdr & ITtEar & 9T arce & ? IRIEdr &
feve-auar g FTEE=T R ? Ua faaA T & 5 HTeT

T I & AT & 919 2 Fiee T [ aT=ay AT ST
& | T H fa- a2 urar & A T ST | 3 What is

meant by the sensitivity of a potentiometer ? What is the
relationship between sensitivity and the potential gradient
? Voltage of 2 V is applied between the ends of a 5 m long
wire of a potentiometer. Find the value of the potential
gradient in the wire. 3

[aN

(b) (F) TasTa Tfaa=a &T STefiT @1 ¢ 950 &7y &l ara<dl

FT A SH JTd HITAT | 3
Obtain the expression for the intensity of electric field on
the axial line of an electric dipole. 3

n
(@) TH AT T8 F A1 & AT W(‘Id( —=— —1 =
v

nQI_%nl LK S LAE EAR R CA ARt W%l.‘s

Derive the formula for the refraction of light at a spherical
no Ny no —
surface, —— — =

v, R
usual meanings. 3

(IT) SET-H9E & 77 FT & 7 ST 9g19ar § garar

n .
! , where, the symbols have their

7



JRTATal FUSHT & el I JEah T &L sl qraLar &l
o STH T T | 3 What is Biot-Savart law ?
Obtain the expression for the intensity of magnetic field at
the centre of a circular current carrying coil with its help.

3

() e [ & fagra &ar s ? @ mEmr o sme
qrqiAd &Hleee Wl Tafid #dr & | R & AW &
ITUTT $'||:_T|Q | 3

- R
Pl
°m
3a 1.50

What is the principle of Wheatstone’s bridge ? The given
circuit diagram shows a balanced Wheatstone’s bridge. Cal-
culate the value of R. 3

(F) wier T & fear fafy faae grr aasmse 3
IVET/ OR

HIT HA &l drd QOTSAT GAATST TIT SHaT ST HTAT
ferfea T | 3 Explain the working process of a photo-diode
with the help of diagram. 3

OR

Explain the working process of a solar cell. Write down its
applications. 3

qus -’ /SECTION - E

(a) ATHERT Ruaer &1 g #T & ? 96 q%F W0 &
Hfered FU= FITHT | §HHT TEEAT & TS TFIH T I

FEEETE ? 5




AT/ OR

&1 TS ATy T T 5 Jgad ST &7 A 19 St
: 90U+ on! — 5, Xe!Y + 35Sr™ 4 2(;n!) + Q fear &, Mass
of ¢oU?® = 235.0439 amu Mass of 5, Xe'" = 139.9054 amu
Mass of 33Sr’* = 93.9063 amu Mass of on! = 1.00867 amu
1 amu = 931 MeV 5

What is the principle of nuclear reactor ? Describe the main
parts in brief. How plutonium is produced with its help ? 5§

OR

Find out the energy (), released in the given nuclear reaction
: U 4 on! — 5, Xe0 4 358r™ 4 2(on') 4+ Q Given, Mass
of uU?* = 235.0439 amu Mass of 5, Xe!™" = 139.9054 amu
Mass of 33Sr”* = 93.9063 amu Mass of on' = 1.00867 amu
1 amu = 931 MeV 5

(b) fET 7T TeATadt 9T TRTT & G813ar § 1 AT (i)
qree T T aIT AT 7ot 1 (i) Tor Tfaea (iii) 9Tier

Qe (iv) TR & aarT (v) ST auT alee st § ddAT=al |
5

40
THF  H 20000

e

V=282 sin 100 !

3Y4qr/ OR

AT ST T &l ATHI R [(Fa L dl Gargar § 394
M UTAT GHATSU | 5




From the given A.C. circuit, find out : (i) rms value of voltage
(1) inductive reactance (iii) capacitive reactance (iv) impedance
of the circuit (v) phase difference between current and voltage.
5

OR

Explain the working process of A.C. generator with the help
of a labelled diagram. 5

(c) 60° 3TTTqH I ATA [ILTH HT el TLATI h [A T ATT A 1h
V2 & | Ireqan fagee & ferfa & i &ifSe : (1) STedas
faA=T T (i) JATTIT RIT (i) ATGTT R0 (iv) AT or |
5

Y4ar/ OR

YT IO T AT & 2 TERTIT T [T AT (1)
AqTATIh ny T HATHT (2) TTTAATR 1y (g > ny) H TAI
FAl & | FfE T9afaa auT wrafad e e aegq
g aa fag Fifsw f& weifas & n, aremT 5 80 i, =

sin”!(cot ). 5

Refractive index for the yellow light for a prism of refracting
angle 60°, is v/2. Find out for the minimum deviation position
: (1) angle of minimum deviation (i1) angle of incidence (ii1)
angle of refraction (iv) angle of emergence. 5

10



OR

What is meant by critical angle ? A ray of light enters in
medium (2) of refractive index ny from medium (1) of refrac-
tive index n,. If no > ny and refracted and reflected rays are
mutually perpendicular to each other, then prove that the crit-
ical angle in n, medium will be 7, = sin™*(cot 7). 5

(d) FHT=AY e GYTRAT dl GTRAT & a7 1wt Jaih

IHEAT AT o AT AT WA TSl T STal & | TTae]q
qefeaT & ST 9T 9T il " e L@+ ¢ qTRaT 9€ 33T 019
TSI ? 5

AT/ OR

[T 8T & AT~ ah T &7 3T T & ? I5 (e dahi
W T AT § 2 Ud 92 R T § 997 ad i) 9T
qEATIEd FCAT & aUT Ud 3T AT R, 7 3d-T &7 99
T iy I AT e ®edl & | T QT Q9T § TEfaerdt &
qHT FT 3T &7 a9 [Fg, FIfTT [ ST @7 A=
fauT r = VR Ry. 5
Find out the formula for the capacitance of a parallel plate ca-
pacitor, when it 1s partially filled with a dielectric slab in be-
tween the plates. What will be the effect on the capacitance,
when a metal plate is placed instead of the dielectric slab ? §

OR

What is the meaning of internal resistance of a cell ? On which
factors does it depend ? A battery passes current ¢; in a resistor
Ry up to a time ¢ and in another resistor R, for the same time,
current 1s 7o. If heat produced in the resistors be the same in

both the conditions then prove that the internal resistance of
the battery is r = v/ R R». 5

Wifas Faais / Physical Constants

11



o ™7 [FEdais (h) = 6.6 x ¢ Planck’s constant (h) =

10-34 g 6.6 x 10734 J-s
o QRIS &1 et & =91er () * Speed Of;ight in vacuum (¢)
=3 x 103 m/s =3 x 107 m/s
. JJ)bcclﬁl*«l =Y g = 10m /2 . Accelerat102n due to gravity
g = 10m/s
. m:;_é AT (e) = « Charge on electron (e) =
: 1.6 x 10719 C
* 1 amu = 931 MeV e 1 amu = 931 MeV
* TEAETET HEAT (N) = o Avogadro Number (N) —=
6.02 x 103 6.02 x 1023

b RSG“CI F‘iqcan R =1.097 x ° Rydberg constant R —
10" m~! 1.097 x 10" m~!

fate &r 3 Olcgcl-?llvlcll (50) e Permittivity of free space
= 8.85 x 107'2 C?/N-m? (g0) = 8.85x 10712 C*/N-m?
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