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fS<9r / Instructions :

(i) AT & 15 e 9=t s ua-9q7 98- & (@ i
%‘I / First 15 minutes are allotted for the candidates to read the
question paper.

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

(iil) T IT-IqL H{ I @IS & : GUL 3, 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) |UE o7 FgfahcdiT § TuUT & TIT 1 3{F AT & | / Section
A is of multiple choice type and each question carries 1 mark.

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

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

(vii) | T AL-IAUNT TA-11 T & TUT 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) fET Teamadt 9 TR &, far=ae auT 9= @l e
V' = 100sin(100¢) gTeE 9T ¢ = 100sin (100t + Z) fqeT
U § TE9q [aT Sar & | IR0 § Jad oifed &
: 1

(i) 10* are

(1) 1091

(ii1) 2.5 91

(iv) 541
In an A.C. circuit, potential difference and current are given
as, V' = 100sin(100¢) volts and ¢ = 100sin (100¢ + §) mA
respectively. The power consumed in the circuit is : 1
(i) 10* watt

(11) 10 watt

(ii1) 2.5 watt

(iv) 5 watt

@) fFrfafag § & aagei=a A & 1

(i) (C™ =T ;06

(i) ¢C' =TT N1

(iii) C!* 3T 30"

(iv) ¢CM* 2T ;N3

The isotones pair of the following are : 1
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(i) ¢C'* and 3O'°
(i) ¢C'* and ;N
(iii) ¢C** and O
(iv) ¢C** and N*?

@T) fRaT faIa- g aaT H§ T & T AITH 3x 10710 &7
&1 qfE T & AGT 102 gt &7, a9 qra~d (aeq &y
W?'TRJTH'%‘: 1
(i) 9 Tree/HIexT
(i) 9 x 1072 Free/HIex

(iii) 3 x 10710 gree/Mex
(iv) 3 x 1072 qree/drexT

The amplitude of the magnetic field in an electromagnetic wave
is 3 x 107 T. If frequency of the wave is 10! Hz, then the
amplitude of the associated electric field is : 1
(1) 9 V/m

(i) 9 x 1072 V/m

(iii) 3 x 107 V/m

(iv) 3 x 1072 V/m

(<) fRET ITeTah a & 9T ¢ TaTied 819 9 a0 SAde -1 &l

AIGTE AT v & | T IET 9T & AT [qaT & a H 9
2i BT, TG SAFELT &l AIATg a7 {5 1
1) v

(if) 4

(iii) ;

(iv) 4v

The drift velocity of free electrons is v on passing current ¢ in

a conducting wire. Drift velocity of electrons in the same wire
having twice the radius and current 2z, will be : 1

1) v

(i1) 3




(iii) 2
(v) 4v
() T [T=HT & S99a® AT 15° 7, g 396 A1

FYHI: 1.6, 1.5 TAT 1.4 & | Tl 37 (G=eAT &l07 HTHI: 01,
6o T 63 T &1, O 1
(1) 01 > d9 > I3

(11) 01 < 09 < 03

(i11) 01 = 09 = 03

(iv) 01 > 09 < 03

The refracting angle of three prisms is 15°, but their refractive
indices are 1.6, 1.5 and 1.4 respectively. If angles of deviation
produced by them are 01, 5 and d3 respectively, then : 1
(1) 0y > (52 > (53
(11) 0 < 0y < 53
(ii1) &1 = 09 = 03
(IV) 51 > 52 < 53
() Tfs areatas T 7 0 T T9T R T H o R

9 GHAA F (T AT 0 &L, T D8 Faqr E 1
(1) sec «

(i1) cos «

(111) csc

(iv) cot

If actual angle of dip is # and @' is the angle of dip in a plane at

an angle o from the magnetic meridian, then tg;g s 1
(1) sec «

(i1) cos «

(111) csc a

(1v) cot«

qus -9 /SECTION - B
(Wf%l‘ﬁgﬁ'ﬁ?ﬂ?/ Very Short Answer Type Questions)
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2. (@) IfT gad erasl & ATHgea® T Afqear o9t & ae=
FIAI: My T my &, TF EHAGIT I AT &THAT A AL
fﬁﬁ?@ | 1 If the magnification of objective and eyepiece
lenses of a compound microscope are m; and my respectively,
then write down the formula for the magnifying power of the
MiCroscope. 1

(@) e FFT AT S 2 1 What is meant by shunt ? 1

(IT) SEId TR & AU faTd & o Far #m g 2 1 What
1s Kirchhoff’s First Law for the electrical circuit ? 1

() T 01l TRATST fAT @@ 1 Define coefficient of

self-induction. 1

(F) m TTHATT &I UF R 0 FTA G I FLAT & | HIT A S0T &
AT T & o (A | 1 A particle of
mass m moves with a speed v. Write down the formula of the
corresponding de Broglie wavelength of the particle. 1

(T) IYA-ETIET Tl T @7 I a9 [qHT &l oL (Aau |
1 Write down the formula for the electric potential on the axial
line of an electric dipole. 1

qus -’/ SECTION - C
(Hﬂ'—ﬁ'aﬂ' A1/ Short Answer Type-I Questions)

3.(@) 5 cm’ qTH ATl Uah FUSHAT 1.5 N/(A-m) & THEH FHh T
AT H Tl 8 | T FUSHAT H il l G&AT 100 TUTEEH 0.2 A
FI I TATlad &l T, a9 §Td I 2
(i) FUSHT & FTHIT SfTIET AT
(i) FISHT I ITerRAH FeT-3 0T
A coil of area 5 cm? is placed in a uniform magnetic field of

1.5 N/(A - m). If the coil has 100 number of turns and 0.2 A of
current is passed in it, then find : 2

(1) magnetic dipole moment of the coil
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(11) maximum torque on the coil

(@) AT &I [aTTT, R = Ry AP T aaa grars, Sar ATeaq M
AT TUT Ry = 1.2 x 107 m & | fag &ifSw fa arfaas &
e S A G647 A I T F8f fear 7 | 2
The radius of nucleus is expressed as R = Ry A3, where A is
mass number and Ry = 1.2 x 107" m. Prove that the density
of nucleus does not depend upon the mass number A. 2

(IT) AND T & Hichiad AL &l Ge™ddr &, S9! goqar e
F4qTET | 2 With the help of symbol diagram of AND gate,
prepare its truth table. 2

() 10 QAT & T &I @ IGHR, THNT ARSI AT T ST
& | 3 S AW &l A aUas (el § flead? Ma i a8]d

TR H SIISTSAT 8 | AT B & a1 G &7 §ed Taer

[aNl e
LS RCTLS LU 2
A w B
The length of a wire of 10 2 resistance is three times the length
on stretching it. Now the wire is cut into three equal parts and

then they are joined in an electrical circuit as shown in the fig-

ure. Find out total resistance of the combination between A
and B. 2

qus -7’/ SECTION - D
(FI%‘-E?I'@I’Q‘ WHRIC-I1 / Short Answer Type-II Questions)

4.(F) IET WHTT HISA & AW 9T, fag ffew & aary #ir
ST REITA H SAFE LTl TR T A (T) T FqT-eH
HIT (n) & 9 & ATRAITAT 51T & | 3 Prove
that the period of revolution (7°) of electrons in stable orbits
of the atom is directly proportional to the cube of the principal
quantum number (1), on the basis of Bohr’s atom model. 3




(&) TR & [GadT & Ul VATTS AL o TN H qTasd \| =
660 nm & frT e [AfeTse fReT gair aiare=a Ay & 09
SF=Tse § @9TAT §1AT & | TR Ay & AT J7d AT | 3
The first minima for the wavelength Ay = 660 nm coincides
with the first maxima of some other wavelength A, in the single-

slit diffraction experiment of light. Find out the value of wave-
length \s. 3

(IT) STET T & FeAT 4.7 eV E | ST 100 nm T &t TOaT=r
QIR S I STAT ST &, A LT fania@ 7.7 V @ g
& 1200 nm T & TLRTIT o (AW (e fenga & /11 371
FHITIT | 3 Work function of silver is 4.7 eV.
When ultraviolet light of wavelength 100 nm 1is incident on it,
the stopping potential obtained is 7.7 V. Find out the value of
the stopping potential for the wavelength of light of 200 nm. 3

() TET-AT9E [T & 8 =ar & g Searar $sdl &
oL I JHIRIT &L & & T ST | 3 Obtain
the formula for the magnetic field at the centre of a current
carrying circular coil with the help of Biot-Savart law. 3

() 9T ® &I ITAT & AT 6 cmTIT 4 cm & | $78 GH ([q0T d&
AETIT [FAT AT & | AT & A9 & 56 F9cd | &l AT
FTT AT 3 Diameters of two spheres of metal are 6 cm
and 4 cm. They are charged to the same potential. Find out the
ratio of the surface densities of charge on the sphere. 3

5.(@) feaw # fem|my T gAY e §uTRay i 9riar & ga7
1T HITAT | AT T AACRA A TIT Al & a9 TG
TfeaTei di JIeTE ®9A: d, T dy & a9T 396 WIaedid
FIAI: K TIT Ky 5 3




Find out the formula for the capacitance of the parallel plate
capacitor shown in the figure. Area of the plates is A and thick-
nesses of the dielectric slabs between the plates are d; and ds
and their dielectric constants are /| and K respectively. 3

(4) Td 9T & B PQ SE96r &=18 1m &, 4 T & THaHA
TSI AL H 2 m/s FT THRAH 1A T MqHT & | TR
10 pF 9TRAT & SR & MaaT SSTIET 8 | a6
&Y T o O o AFGad 1 dl AW [T & | TTq FIfarg
: 3

(i) BF PQ & a2 & 99 R faga-are® ao
(ii) HETRA 9T a W
(iii) HHTRAL & HIT-G7 A€ T IT AT & 2

A metallic rod P() whose length is 1 m, is moving with a uni-
form speed of 2 m s™! in a uniform magnetic field of 4 T. A
capacitor of 10 uF capacitance 1s connected as shown in the
figure. Magnetic field is directed downwards, perpendicular to
the plane of the paper. Find out : 3

(1) Induced e.m.f. across the rod PQ).
(i1) Charge on the capacitor.
(111) Which plate of the capacitor has positive charge ?
@(T) faaaTdT & gem=ar § (T 8 & A =aiia Ty J1d
F T AL AT~ ST | 3 Derive the formula for the

determination of internal resistance of a cell with the help of a
potentiometer. 3

() Tedh ATIECE & THITA hl qh AT [qLaT 8 cm T™T AITq 1
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1.6 & | §¥&T 3787 9% 3T %ﬁ'&l‘(l\ah fa—g a3a O fera
&1 O & Wiafawy &1 ferfa Jma fifee, 59 39 3
(i) THTT T &l avh & &7 Jrar & |
(ii) T IS¢ & a0 & <@T SIar & |

— o — — —

/
8 Tt

v

The radius of curvature of a plastic hemisphere is 8 cm and
refractive index is 1.6. A point source O is placed on the prin-
cipal axis inside the hemisphere. Find the position of image of
O, when it is : 3
(1) viewed through the plane surface.

(1) viewed through the spherical surface.

AYQr/ OR

Ueh T3a9N1 & ATHGITd T ATAQLRT A AT dhl Rlhe ST HIHIT:
15emT 1L.5cme |39 AMG9IR F 3m T fq uw aeg &
T et fear Smar & | afT aeq & stfaw wiafae
IS g &l =AaH g3 (25 cm) 9T &, a9 Tfigeda T
AfqaT & 919 & 33 JTd ST | 3
EEREY &7 gia FaT & 2 I=9ET SERET ST RIS
R a9 9T wATITT FHHATST | STARATH FoT &g
& fR=sl ar FUT & T FHITST | 3
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The focal lengths of objective and eyepiece lenses of a tele-
scope are 15 cm and 1.5 cm respectively. It is focused on an
object 3 m distance from the objective. If final image is formed
at the least distance of the distinct vision (25 cm), then find the
distance between the objective and eyepiece. 3

OR

What is the principle of a transformer ? Explain the working
process of step-up transformer by drawing a circuit diagram.
Enunciate any two reasons of energy losses in transformer. 3

(%) [Note: Question slot mapped from source] 3

wus - g’/ SECTION - E
(faega 30T T / Long Answer Type Questions)

6. %qwtr&w#mﬁwﬁlﬁu‘r Ry, R, @ Ry H q@aTiad

IRTU T HITAT | HAT & ATq e T v & | 5
R,= 100 10\
————AANN ] __‘
R, =200 :
— _* . AAAAA- J

30 \ R = 10Q

IYqr/ OR

Y 7 Eqfad Jie? et & IR = 9iar 6T § | Sqaq
T AT 40 cn ST WRTA BT E | T 10 Q T I
R, & UM H SSd &, aF @qaA (95 < B H 40 cm 9T
T EAT & | Ry @7 Ry & A JTd iU | 5
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Find the currents through the resistors R, Rs and R3 with the help

of the given circuit. Internal resistances of the cells are negligible.
5

OR

The circuit diagram of a balanced meter bridge is shown in the
figure. The balanced point is obtained at 40 cm from the end A.
When a 10 €2 resistor is joined in series with R, the balanced point
1s obtained at 40 cm from the end 5. Find the values of R; and R».
5

. 9y fAae & GEEar |, ST di STATIH 6T #
FATUMAT THHATET | 5

AT/ OR
TR A T @R EAr &, p—n G ST & qur-aiaT faseaaor
RTIT FHHTET | 5

Explain the working of oscillating process of a transistor, with the
help of circuit diagram. 5

OR

Explain the full-wave rectification process of p —n junction diode,
with the help of a circuit diagram. 5

. T & g a-Feete TN S  am=ar & ndl TS (6w &l a9
=T & 4T &l A& T SIS | 5
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Yqr/ OR

BTSIT & a7 fagia 9T & ? 59 MAgid &7 STFNT Fed gq
TR & ATFAT A T (FIH TS Ry | 5

Obtain the formula for the distance of n™ order dark fringe from

the central fringe with the help of Young’s double-slit experiment.
5

OR

What is Huygens wave theory ? Enunciate Snell’s law of refraction
of light by using this theory. 5

9. faw T QreTEdt 9T IRIT F T HIN 5
(i) T TT TR faerd
(i) ST I 9T H T ET dreedl df Agid
(i) 3TT=Te @ Ferfa & Tfvaer & faamr

134 'IJII‘ -

V = 10 sin 1000 t d1C

—

— AN
me |-

20 mH 2 uF ks

AT/ OR

TS & (A - g9 T & FEa #Ts 2 100 5T 6 g i
&Y & T gdq dd H Uah aC &l 10 99T faa=ar ater 9 & &9
T TET SAT 8 | IS §F € & 0.1 GRvS § |iga? 397 ad &
&N & & [EAT ST, a7 AT H IoT— 9 QR ([aea-arss
qoT FTA I | 5

From the given A.C. circuit find out : 5
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(1) Inductive and capacitive reactance
(i1) Frequency of the applied voltage in the state of resonance

(i11) Impedance of the circuit in resonance stage
OR

What are Faraday’s laws of electromagnetic induction ? A wire is
placed in a magnetic field of 100 T, with its perpendicular plane in
the form of a circle of radius 10 cm. If the wire is pulled in the
same plane in 0.1 s, so as to give it the form of a square, then find
the average induced e.m.f. produced in the loop. 5

Wifae Faais / Physical Constants

o i FFaieR (h) = 6.6 x  * Planck’s constant (h) = 6.6 X

10734 J-s 1072 I-s
e Speed of light in vacuum (c)
= 3 x 10® m/s
» (AT H T ATOATT (©) o Acceleration due to gravity (g)
=3 x 10° m/s — 10 m/s>

e Charge on electron (e) = 1.6 X
1071 C

o THATT @Y () = 10 m/s?
2 9) e | am.u. = 931 MeV

e Avogadro number (N) =

. T T AT (6) 6.02 x 10%
1.6 x 1071 C e Rydberg constant (R) =

1.097 x 10" m™!

e Permittivity of free space (gg)
e lam.u. = 931 MeV = 8.85 x 10712 C*/(N - m?)
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