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PHYSICS (Theory)

HHY : 3 G0¢ | [ guiies : 70
Time : 3 Hours | [ Max. Marks : 70
frfer: () =9 v o A o 26 yeA &1 |ty st €l
Directions : There are in all 26 questions in this question paper. All questions are compulsory.
) WAt g eiRa sid 3% awe sifed 21
Marks alloted to the questions are mentioned against them.
(i) TP T P LAFIYED Ufed T FYfUd TR alfote|
Read each question carefully and answer to the point.
(iv) 2 =T 1 7o &| 39 e & T WUS & IR A IR fadeq fcd e B
TR e ST SeRyRae! # forau | w2 v 2 ¥ 5 9 Hived Jwig 7 |

Question No. 1 is multiple choice question. Four options are given in answer of each part of
this question. Write correct option in your answer book. Question No. 2 to 5 are definite
answer type questions.
(v) SIS T 1 B I VS W 3ieb o1 & | 9 e 2 9 5 b U 3 o W & | I
% 6 2 15 e 21 37 B T | W TR 16 W 23 7 A 31 & 9 2 | ¥ e
24 R 26 TP TR 3 B T &, T v T 26 B/ SR 7
Each part of Question No. 1 carries one mark. Question No. 2 to 5 are of gne mark each.
Question No. 6 to 15 are of two marks each. Question No. 16 to 23 are of three marks

each. Question No. 24 to 26 are of four marks each, in which Question No. 26 is Case/
Source based question.

(vi) 3 -0 A T R IS ey T & qenf i sl # e faded war
feparT T 21 O W Pae Uep fdbed BT & IR alforel
There is no overall choice in this question paper, however, an internal choice has been
provided in few questions. Attempt only one of the given choices in such questions.

(i) STeT 3aza g 3 FrefiRea e Fradio! & HHT BT TN B e & -
Wherever necessary, you may use the values of following physical constants -
frafa/arg & wdrRT @ e c=3x10°ms™, h=6.6x10"* Js, e=1.6x10"°C, p,=4mx10”
TmA_l’ 4n180 =9x10°Nm*C™* Sﬁaﬁ’{ & ek (mass of electron) ‘mc=9.1><10‘31 kg,
g %! el (mass of neutron) m =1.67x107" kg , IS did (Boltzmann's
Constant) k=1.381x102 JK'; 3TANTIEY AT (Avogadro Number) N,=6.02x10* mol ™. 1
TRV} GAHH HIAD (u)=1.6605x102"Kg

[1] s [P.T.O.




1.2 (D)

(@)

()

(&)

429 (IIT)

ST ol ST wlTeTs Y P AT IR b 7 2, iR Rerfy 4 - 1

When some charge is transferred to a solid conductor, then in static situation-
(i) IE Tl & FYof U85 TR UhaHH &Y ¥ FaRd & mar &

It gets uniformly distributed over the entire surface of the conductor.
(i) T8 TP fovg W &7 IEar 2

It stays at one point.
(iii) T THD I W THaH ®U ¥ fGaRka & s 2|

It gets uniformly distributed in its volume.
(iv) SRRP A I aﬂg &l

None of the above

febeft Sregar ferega O T ot foreg R ey fava ot oo o - s
The general formula of electric potential due to an electric dipole is-
1 2p
; o SN Ve it
() ¥=0 (i) Ircy i
1 p 1 p.f
V = et : \/i=
(iii) 4 iy 2 (iv) A e, . 12
o = ° 9 s Yifas 1fEn & ame 2- 1

‘Tesla' is unit of which of the following physical quantity-

(i) forgar &t (i) T fegga s

Electric Field Electric Dipole moment
(i) TP & (iv) DT !
Magnetic Field Magnetic Moment

"5 fag aTed Se1 B A 59 TBR kil & o5 g 39 forem et yarE vow o
ST 3% 3= PR Tl FDIT FoTa TRae b Fokrer a |
g8 Fraw foow wiiferss 1f¥T & wReor R smenRa &2 1

"The polarity of induced emf is such that it tends to produce a current in a

direction which opposes the change in magnetic flux that produces it"-
This law is based on conservation of which physical quantity?

(i) T (i) 33 (i) Ft (iv) QT

Mass Charge Energy Momentum
TP A AYCTYSbId Ak fafd # x-faem # e &1 Revwe § 5 Rg w
SUBT AN E_9.0f W/m &1 59 flog )R g &1 aReor & - 1

A plane electromagnetic wave travels in free space along x-direction. At a
point in space and time, E~g9,0j V/m. Magnitude of g at this point is-
(D310 T @ 9% 40 e sl 27%10°T Gv). 2 1100
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(@) o o< srader adur & S BT 3 HAT fu SraReRtt (3rRTEdn) gare § & e
T & oY adur & e R e fove @ ador § foew aren wiafess @Rm- - 1
If lower half of the concave mirror's reflecting surface is covered with an
opaque (non-reflecting) material then the image of an object placed in
front of mirror is shown in the mirror will be-

() Haci e & FUQ O WM (i) B [ & A P Y HET B

Only of upper half of the object Only of lower half of the object
(i) R fora @ (iv) ufafers 78 g
Of whole object : No image will be formed
(B) Feddsh TR aas 1

Which of the following statements is true-
(i) SeH IR $UT & T g AT PUT &

Proton is a stable particle and neutron is unstable particle
(i) Se™ 3R HUT & qT g VIR &UT &

Proton is unstable particle and neutron is stable particle.
(iii) SCT T g QT RN BT 2

Proton and neutron both are stable particles.
(iv) WeH T =g a1 3T BT 2

Proton and neutron both are unstable particles.

(31) Fre= Y P e g B 1
Which one in the following is a semiconductor-
(i) BB (Phosphorus) (i) Eﬂiﬁliﬁaq (Aluminium)
(iii) TTEeNEfEN (Polyanilene) (iv) dieT (Copper)

e ;5o W=AT-1 B 3WTET & WUST A, & B! BT AHDLH (A) TAT BRI (R) & B9 H
%ﬁmw%l rfaRaa fased! (i), (ii), (i) @ (iv) & & gABR $90T Tal IR
|
Direction : In next two parts of Question No.-1, there are two statements labelled
as Assertion (A) and Reason (R). From the following options (i), (ii), (iii)
and (iv), select their correct answer.
(i) AT RAF & & 9UT R, A B TEl TR B &
Both A and R are correct and R is the correct explanation of A.
(i) A TN REH G& & GUT R, A B T AT A& BRal &
Both A and R are correct but R is not correct explanation of A.
(i) A FEl & TR R T4 7
A is correct but R is incorrect.
(iv) AT R M TeId &
A and R both are incorrect.
(1) R (A)  : TH T P! U fovg F g foivg a5 ot IRt eam H 17 et
&U AT ST Heba & 1
Assertion (A):A light wave can be considered to travel from one point to
another along a straight line.
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PRI (R) : A Sile § AT a3 B HR DI o1 | FebreT B ol
dezf 9gd &7 e &l

Reason (R) :Wavelength of light is very small compared to size of

: ordinary objects in daily life.

HfHBF (A)  : 3 SHEWT-3TET BRIBE el JbrT Haa! engai = & e
mmﬁam%ﬁmmaﬁﬁwm%mm
gﬁ dTeT YebTRT Seiag M1 bl S1EIGaH TMieisT Hotf BT I 3iferes grar

I 1

Assertion (A): When ultraviolet light is incident on two photosensitive

metals having different work functions then maximum

kinetic energy of the photo electrons is greater for metal

having low work function.
PRI (R) : TfeTaT Hall = —mv

Reason (R) :Kinetic energy- lmV :
ﬂmﬁmﬁfﬁwm%wﬁaﬁuﬁ%@m p &1 TfE 3T TTeTh aR P TS SeIdR
20 IR & I Al 39 IR & Terd Pl GfcRrerbar ear g 1
Resistivity of material of a conducting wire of length Lis p. If length of this wire is
increased to 2{ then what will be resistivity of material of this wire?

fo3it qradra veTef @ GBI Tai 1.9x10° &1 T7 f6d TeR 1 e uaref &7
!

Magnetic susceptability of a magnetic material is 1.9x10-5. What type of magnetic
material is this?

S7a gepreT Tt forg I ¥ S1aRTRe 81 &7 & al a=am & 3y T gy &2 1
What is the shape of the wave front when light is diverging from a point source?
fohdil STgaeis ¥ goagHT ol IS 8x 10% cm- AT Rlefl Bt FIwell 5x 1012 cm &!
IE P 310aT N {5 YR &1 srgaeis &7 1
In a semiconductor concentration of electrons ijs 8x10** cm= and concentration
of holes is 5x10%2 cm=. Is it P or N type of semiconductor?

e 3T 3 & 5w r e 2
Write two basic properties of electric charge.

&l 37MAYf 7uc TAT —2uc 3T HIL: (-9 cm, 0, 0) TAT (+9 cm, 0, 0) R R &, & 0
g 5/ R P18 arer & IRIfta 8 2, o ReR dea Refest o1t sta difsel 2
Determine the electrostatic potential energy of a system with no external field,
consisting of two charges 7uc and -2uc placed at (-9 cm, 0, 0) and (+9cm, O,
0) respectively.

el TTeTch & 3aR JeiagH 319aTg, faefd & § Saiag = gRT 3 oo 5T aTel 6 &
mmﬁm%laﬁﬂaﬁmwmmaﬁmaﬁsﬁa@qwﬁaﬁsﬂwm
I T 9T B ol &7

2
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The electron drift arises due to the force experienced by electrons in the electric
field inside the conductor. But force should cause acceleration. Why then do the
electrons acquire a steady average drift speed?

20 I 5o B 200 FHBR IS T BRI B el W FABR Fuseh W faaR it
vt 1A feE ot aTted &1 & &1 PUseh & B TR b &1 Bl TR0 a1 87 2

Consider a tightly wound 200 turns circular coil of radius 20 cm carrying a current

of 1A. What is the magnitude of the magnetic field at the centre of the coil?
3@ / OR

25.0 mH BT U6 I ke 220 T & T YedTad] =T 9Id 3§ o737 &1 afe A &l 3gh

50 Hz & ar gRuer &1 SR Uferand Td rms &IRT 31T BifoTe|

A pure inductor of 25.0 mH is connected to a.c. source of 220V. Find the inductive
reactance and rms current in the circuit if the frequency of the source is 50 Hz.

?ﬂ%ﬁ@amﬁmmﬂﬂaﬁ% Eﬁiﬂﬁmﬁﬁﬁmaﬁgﬁg@ﬁam
£
What do you understand by the following statement- "Self-inductance is the
electromagnetic analogue of mass in mechanics".

g&nmawmmm|mq&ummmﬁmmaﬁa 2

State one domestic application of micro-waves. How micro-waves are used in it?

<D GEACE GIRT Afiied § &1 {01 3R i 2
Draw the ray diagram for the formation of image by a compound microscope.
3[4 / OR

O et famrel safeeRoT % 31T T FHEd 82
What do you understand by constructive and destructive interference?
TRHTO] &1 e 3 # Foff ~13.6 eV & §9 S H e ol Ticis
S3ITE T &P 2
The ground state energy of hydrogen atom is -13.6 eV. What are the kinetic
and potential energies of electron in this state?

%mmﬁm(amu)%sqwﬁqawmvﬁmaaﬁm 2
Find the energy equivalent of one atomic mass unit (amu) in joules and MeV.
<57 oI AT TS | ar 3R ferael 2

Write two differences between intrinsic and extrinsic semiconductors.

Rergfored!  fore aw o1 forom ferRee| 5 frrom & emae & v @i smaf gt
el Giel & aTeR fag & §1a Bt 3
Write Gauss law for electrostatics. With the help of th|s law find electric field
outside the uniformaly charged thin shell.

312@r / OR
&TRT TTed b3 el &2 YIRT UFed, TIeTd R & Yard &l TIeIdbdT il I1eid AR &b Wik
T faga & & Hea e ud difore|
What is current density? Establish a relation between current density, conductivity
of material of conductor and uniform electric field inside the conducting wire.
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AR 961 9T 8P %WW%#%W@WW@@WW@
. JHEDHII §6 B YF Jdd difore| 37
What is Lorentz force? Derive the formula for magnetic force acting on current
carrying straight conducting rod placed in a uniform magnetic field.
ﬁwﬁaﬁmeCRmmé%ﬁuﬁaﬁfm@ﬁﬁzsov@a%mm
a7 21 afe L=5.0 H, C=80 uF, R=40 Q7 -

Following figure shows a series LCR circuit connected to a variable frequency
230V source. If L=5.0 H, C=80 pF, I§=40 Q then-

e ANV eae -

e(~) e

I
L
(a) 9Id @ MIRT S BifeTe 5 aRuer # 3R 39T AR
Find the source frequency which derives the circuit in resonance.

(b) 3Gl 3MghT W uRuer ot wfcraren siTd Hifse|

Obtain impedence of the circuit at resonating frequency.
(c) ST 3MGRT TR EIRT BT 3T $7Td HioTe|

Obtain the amplitude of current at resonating frequency.
eTeT & Yot SR TRIacH ¥ 379 FT THEd &2 b al 3w ferfae | 3
What do you understand by total internal reflection of light? Write two applications
of it.

31dr / OR
600 nm TRILES BT TRV HIRT I § BHiel Bl Felg IR 3aferct el &1 iy # 3raafcia
TSI DI aRAeed, 3G TAT TS FAT &RIT? BieT Bl Aqaciios 1.5 2l
Monochromatic light of wavelength 600 nm is incident from air on a glass surface.
What are the wavelength, frequency and speed of refracted light in glass?
Refractive index of glass is 1.5.

an o fferi wanT 4 ARl & s & g 0.28 mm & T RaT 1.4 m & A W @1
a1 8| S dra et e agd A fibot & o o @Y 1.2 em Ay TR 21 v A
39T fohE T g @ R ded I dHifoTul 3

In a Young's double slit experiment the slits are separated by 0.28 mm and
screen is placed 1.4 m away. The distance between central bright fringe and
fourth bright fringe is measured to be 1.2 cm. Determine wavelength of the light
used in the experiment.

MR - nﬁa%mmmmmmaﬁmwmﬁmm
BT SFRRE va gy 5 wreret R FaRk axern @ 39 aRefya sifsel 3
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23

24.
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Draw the diagram of schematic arrangement of Geiger - Marsden's alpha
scattering experiment. Define the parameter on which trajectory traced by a
particle depends.
() T Trag S-aren a<u ded o gn - 2
(a) TP SoiaeH S 5.4x 106 m/s B a1 | Tl X & & '
(b) 150 gm W @ TP i1 3 30 m/s B T I T IR & &l
What will be de-Broglie wavelength associated with -
(a) An electron moving with a speed of 5.4 x 10° m/s.
(b) A ball of mass 150 gm travelling with a speed of 30 m/s.
(i) T BROT & b et et guR e shaw § oRaT-Te o7 el qufe g0 A
Why macroscopic objects in our daily life do not show wave-like properties?
3[di / OR
TR a1 % 2 st ot foRae| v Aiftiedia g ot Rfast a1t &1 376 dia
B A S B b T H dep W
Write two characteristic properties of nuclear force. Draw a plot of potential
energy of a pair of nucleons as a function of their separation.

AT T>0 K TR n T p-YBR P STEaTeich! & 618 FHaif aUs 3R Wife| $TH Sral a1
Y 11 TR i faaf~ga difow| ' 3

Draw energy band diagram of n-type and p-type semiconductor at T>0 K. Mark
the donor and acceptor energy levels.

YA SR ST BT TS 3R Biiee| $56! R Sarsd T Tad H 3! SrIyuTe
T | 4
Draw a neat diagram of A.C. generator. State its principle and briefly explain its
working.
3?qdi / OR

e U oI & H Rerd TR SIRTaTe! Ul (e7d) W i B3 dTet §eT 301 31
T e Bitie| g9 urel & fore gradrar smeet &1 3 i fofaed

Derive the formula for torque acting on a rectangular current carrying loop
placed in a uniform magnetic field. Also write formula of magnetic moment for
this loop.

Rl 5w & Tl o UGS A B B G U DHISTE AT T2Me fb Uefet H1sa
TSl Bl 31T faaferd el &=d &l 4

Derive the formula to determine refractive index of the material of the prism
and show that thin prisms do not deviate light much.
372 / OR
el R & fiigea® & Bied gl 140 cm TT A@T B B §L 5.0 cm - &l
() o 3 awgal B S & fore qXEF o SMaEl s @t €Nt SiS-
(a) X 1 TS s & (srefa sifam ofafes sma R aaT @)
(b) 3T i e g & 3ierad gl (25 cm) R &7 &
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26.

¥ ot

(i) GXS & g AR & fore sifirgeaes o qen AfeT & da & g gl Fr
8?

(iii) fe $H T BT 393 3 km A R R 100 m FN TR @ 2@ & fore fvar
ST & a 311459as gRT 89 AR & uidfors & Sars oar &2

A telescope has an objective lens of focal length 140 cm and an eyepiece of

focal length 5.0 cm.

(i) What is the magnifying power of the telescopé for viewing distant objects
when-
(a) The telescope is in normal adjustment (i.e. when final image is at infinity)
(b) The final image is formed at the least distance of distinct vision (25 cm).

(i) What is the separation between the objective lens and the eyepiece for
normal adjustment?

(iii) If this telescope is used to-view-a 100 m.tall towes-3 km-away, what is the
height of the image of the tower formed by the objective lens?

[ 3e T &g < UfeT dRr S YR W 6% TR R 1 yeEt a7 FoR S

Read the following paragraph carefully and answer the questions given below it-

o T 2 fieg ameit +q @ -q W oo & g & e 5 amde B A (@)

YRIG 2a &I &1 §¥aT et 3T I B 21 I8 fega st wieer p Bt oRom
qx2a TUHET -q ¥ +q & srIfew & & & Sfrenertore 1ot grr wefia fsar s 2
An electffé dipolle,,consists of two charges +q and -q separated by a small
distance 2a. Its total charge is zero. It is characterized by a dipole moment
vector 5 th§_e,,ri1agnitude is gx2a and which points in the direction from -q to
_+q..-
(i) g feega smept o ame forlkae| » 01
Write the unit of electric dipole moment.
(i) fosit febrar 7 &1 39T g,=2.5x107C FT q,=-2.5x10-"C HF: & fomgati A
(0,0, -1.5cm) FATB (0, 0, +1.5 cm) W Rerd &1 51 fepa Fovrar & owon farg
C (0, 0, +30 cm) W YRV faE[d & B WM 571 BifeTel 02

In a system two point charges q,=2.5x107 C and q,=-2.5x107C are
located at points A (0, 0, -1.5 cm) and B (0, 0, +1.5 cm) respectively.

Find the value of resultant electric field at point C (0, 0, + 30 cm) due to
this dipole system.

(iily gara 31 {5 Paa &2 01

* What is polar molecule?
X kK XK K Xk
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