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PHYSICS (Theory)
H9Y : 3 gOL | | goifss @ 70

Time : 3 Hours | [ Max. Marks : 70
Fdw: () 399 U3 H B 26 uee 2| AW e afard €
Directions : There are in ali 26 questions in this question paper. All questions are compulsory.
(i) Tt 2 FreriRa 3 3 I 3ifa &
Marks alloted to the questions are mentioned against them,
(i) SR T BT G Gl qT AIa IR A
Read each quuh(m cardully and answer t() the pumt
(iv) H%“:rﬁ\{sq: JBedT T & Y U & T WUg & IR H IR fadeq 6 e
y%ﬁ?gﬁﬂﬂﬁ%ﬁam e R 2 5 da HEd IR 79 £
Quwtmn No. I 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) Y T 1 BT YD WUE TP 3B BT & T TT 2 § 5 7 U 37 b 99 &
S T 6 H 15 b & 3eb b YT 2| I HAT 16 | 23 b <A 37 & 7
2| T3 T 24 ¥ 26 A TR 376 & 729 &, {5 v = 26 /A anena
T 2|
Each part of Question No. 1 carries one mark. Question No. 2 to 5 are ot one 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) g{ﬂtﬁ*" T3 H 999 R ®1s fdben T8 & gy siaua gt # siaRe fabe geH
T &1 0 9 A $act U feed B &Y IR Afe

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.

(Vxl)mmm*ﬁmW%%%HW%Wmmﬁmé

Wherever necessary, you may use the values of following physical constants -

8 . ]_
c=3x10"ms ™, h=6.6x10""Js, e=1.6x10"°C., p =47 x 107 TmA !, ——=9x 10° Nm? C
-0

$C’1d’QI'1 dﬁ %15!(1 (mass of Ll(CflO]’]) m=9.1x10" ke, W@ Egié (mass of neutron)
m =1 67107 kg, GIC'CZJ!HH Foais (Boh;mdnnn onstant) k=1.381x10> JK ';

alélllla] T ( Avogadro Number) N =6.02x 107 mol ™.
[1] [P.T.O.
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ﬁ@@mﬁ%ﬁr%@'mmmmmmmmaﬁmﬁwé@aﬁ
BEATTT & - 1
The electrostatic force experienced by a unit positive charge at a paint in

space is called -

(i) O R (i) g v

Electric Current Electric Potential
(iiiy e & (iv) Jeger ameprer

Electric Field ‘ Electric Space
ATATTATED B TSN (1) FT SI HHE & - 1

The SI unit of mobility (u) of charge carriers is -

() m3Vit (i) m2V-is-1  (ii) m2Vs (iv) m2vzs

%ﬂ%%ﬂﬁLCRqﬁwﬁméTsﬂqﬁrﬁmﬁé%ﬁwﬁﬁ?aﬂ?ﬁé- 1

In a series LCR circuit, resonant frequency depends on which of the following-

1 1
(iii) ;:I:E (iv) T/PLEE

i

R
Q. o (i

et & 1 < ey gracia e Refiee Remer & =R ST @ e
& fore s 2l &- | 1
Which of the following electromagnetic wave is used in medica! science to
destroy cancer cells-

(i) geg g (i) SERETEET (i) T (iv) gew a3

Visible waves Infrared waves Gamma waves Micro waves

12]
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In any electric circuit, galvanometer in its original form is used to-

(i) ©TRT BT Ao d=A & o1 (i) TRy @ 7= & fow

detect the current measure the current
(iif) e B WO & o (iv) ufeRIy & Ao & fow
measure the voltage measure the resistance

U Hdeel aduT &) g H Bred glt 25 T &1 ST H 3! Wiy gl B

Focal length of a concave mirror in air is 25 cm. Its focal length in water will be-

{H Sl (i} =125 e . a(ii)sp 2@ (iv) 25 cm
eTgie & R & TR Rl ¥ o St eRoT 3 faem e & 1

According to Huygen's principle, the direction of energy propagation of a

wave is ~ .
(i) TLMT P USSP I (i) T B FrEad
along the surface of wave front perpendicular to wave front
(iii) T H 450 PIOT R (iv) 8 T P T8
at an anagle of 45° to wave front None of these
Ry v m fomedt # 9 @ faeen T Res e & gfa #ifee- 1

Choose the correct option from the given o.ptions and fill in the blank-
eI & YT R MR Jo1 ARfe 3 v gl s fosar| 35 wan § 3289
& U® U3l B gqcl Waui g R RS B
At the suggestion of Rutherford, Geiger and Marsden performed a scattering
experiment. In this experiment they directed a beam of ______ at a thin
gold foil.
(i) - fopRon (i) «- BN (i) p-dOW  (iv) Ygrl

y - rays: o - particles B - particles Neutrons

[31 | [P.T.O.



U9 TRET-1 P 3T &1 WUl H, & BT Pr B (A) TUT HIROT (R) F
wy # fafed oo man &1 S=felaa fawedt (1), (i), Gin) @ (v) 3 & R
=T Al IR A5

Direction : In next two parts of Question No.-1, there are two statements labeiled

429 (IFE)

as Assertion (A) and Reason (R). From the following options (i}, (ii),

(iii) and (iv), select their correct answer.

() AT R T & G2 R, A B TE AT FRaAT &

Both A and R are correct and R is the correct explanation of A.
(i) AT RE T& & R R, A B & T 6 B &

Both A and R are correct but R is not the correct explanation of A.
(i) AFEE =] R 764 8|

A is correct but R is incorrect.

(iv) A TN R aHT e ¢

Both A and R are incorrect.

RIS (A) : DT FeF a6, TS & WeR WieHT & ard e dre Heid
yferasdor a1 W ST &Ra ¢
BROT (R) : ST ac ST qeil B gor 3 37TH Jaet 81 & 1

Assertion (A) : Nuclear binding force dominate over the Coulomb repulsive
force between the protons inside the nucleus.

Reasen (R) : Nuclear forces are much stronger than Coulomb forces.

B (A) : TED! BT IR efaTad! | B & 2l
SRT (R) : AE®D! H AE 908 G471 GATShal U8 B & H3IT 3T 3 eV I

1ferep g 21 1
[4]
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Assertion (A) : Resistance of conductors is lower than semiconductors.
Reason (R) : In conductors, energy gap between conduction band and

valance band is greater than 3 eV.

RS TTe TS Y 3T & TR deget & o e e faeg e amy e wroam et
B FIT BREATT &P 1
What the minimum work done in bringing a unit positive charge from infinity to

any point inside an electrostatic field is called?

aTen-arae o &1 gder @y et 1

Write vector form of Biot-Savart law.

3T Y B aeed URER AR 3 o= Bl 27 1

What is the wavelength range of visible light in nanometers?

afs Pt srefenei o gad sorg i Bl [T (n,), Bl ol 6l (n,) & WK & Al T8
f5 TR &1 SrefEeTs §? ‘ 1
If in a semiconductor, the number of free electrons (n_) are equal to the number

of holes (n,) then what type of semiconductor is this?

2 4 m I THE vremT MR e et ST RSN JATAeT B 80 uC/m? 21 et
R 32 ST DI | ; 2
A uniformly charged conducting sphere of 2.4 m diameter has a surface charge

density of 80 nC/m?. Find the charge on the sphere.

429 (IFE) 151 [PT.O.



7. 900 pF oI B TUIRA 100 v o &t 2 3781 &1 wenRs 4 e feo aYa Fott dfera
gnire 2
A 900 pF capacitor is connected to a 100 V battery. How much electrostatic

energy is stored in capacitor?
AYAT/OR

+2 uC TUT -2 uC & & 3T 6 cm B g 7 feerg &

(i) T & wmfava ges & veam S|

(i) %1 955 & 5ediep favg iR g @y o Ry 2>

Two charges of +2 ;C and -2 nC are placed at 6 cm apart.
(i) Identify an equipotential surface of the system.

(i) What is the direction of the electric field at every point on this surface?

8. wicm yfoRier et & @R % AR a1 Rk 00C W 5 o o 100°C &R 5.23 0
gl aawﬁﬁ%ﬁ?m&maaﬁmaﬁmm‘%?ﬁ@%mésmaﬂm%fﬁﬂ
5.795 Q €1 S &1 3w &7 v uRasfera | 2
The resistance of the platinum wire of a piatinum resistance thermometer at
0°Cis 5 Q2 and at 100°C is 5.23 0. When the thermometer is inserted in a hot
bath, the resistance of the platinum wire is 5.795 Q. Calculate the temperature

of the bath.

9. I BN & 5T U 208 Y b &Y wvel & R e & - 2
() 39! eraTs & sryfe

(i) 39 TaE & eTraad

429 (IFE) [6]
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What happens if a bar magnet is cut into two pieces -
along its iength

(i) transverse to its length

25 mH I T I SR 220 V & Feamaelt &R #id 3 81 & e HId &I 3T 50 Hz
& 3y gy @7 IR sieTa qen & "7l el (rms) ORT S SIS 2
A pure inductor of 25 mH is connected to ac source of 220 V. Find the inductive

reactance and rms current in the circuit if the frequency of the source is 50 Hz.
3AYdr / OR

fr tRu # 0.1 s H &RT 5.0 AR 0.0 A aes firelt &1 afe siterd IR faga ares aa
200 V & ar uRuer & TaREeE Bl NHE BT
Current in a circuit falls from 5.0 A to 0.0 A in 0.1 s. If an average emf of 200V

is induced, give an estimate of the self-inductance of the circuit.

R RT 59 Bed &2 fawams ar1 &1 94l 2

What is displacement current? Write the formuia of displacement current.

sfeeRor Y aen v BRI fdads e 7 & o= ferae| 7
Write the two differences between interference pattern and single slit diffraction

pattern.

I7 29is & faeagras fafdRur o aruded 531 FaveH (BT B 3-§iven araed
&F S Bl ‘ 2
Show that the wavelength of electromagnetic radiation is equal to the de-Broglie

wavelength of its quantum (photon).

429 (IFE) [7] - [ P.T.O.



14. WRH] S HIEAS B IRHYT S| URHIV] ST @1 T1ef 719 o5 39a%07 gRT
fopa smar &7 2
Define atomic mass unit. What instrument is used for accurate measurement of

atomic mass?

15, ﬁm%arﬁpmé%mga%sﬁq%(amﬁm%ﬁwﬁ??

In following diagram, p-n junction diode is under what type of biasing?

R

P 4

wma%aﬁqﬁfﬁmmmﬁﬁﬁ—qéwwmqﬁ%?
In this type of biasing, how the width of depletion layer is affected?

16. 71 iz o fewmen U T Sedd 3 TS O # EIRT BT 719 19 S0 3

Determine the current in each branch of the network shown in following figure.

429 (IFE) [8]
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18.

s ®1, 379 R q 3may & aen e g m 2, v an @ nfvas @1 gw vaaar
I &7 B W YT dvan 2 forrdt fren wvr & 3w o feen & oivaa @1 avifee 5 uw

PUT FABR U UR 71T BT 2| JaBR Ul & Brsen & g faRaw 3

A particle having charge g and mass m is moving with velocity v. It enters in a
uniform magnetic field B directed perpendicuiar to its velocity. Show that this

particle describes a circular path. Write the formula for radius of circular path.

wfrDg gerel, SR Uai auT TSR G ThHER arel QR e A
53T Wb GER R &7 THINE ! 3

How diamagnetic substance, paramagnetic substance and ferromagnetic

substance behave in uniform external magnetic field? Describe.
3ddl / OR

=1 @ aRwriug &5 - 1x3=3
Define the following -
(B) FbA
Magnetisation
(@) gEoa digar
Magnetic Intensity

(1) rEBIT wgky

Magnetic susceptibility

429 (IFE) (9] 15 [P.T.0.



19. iy seprer 957 foseil forg P oR iiraRRa dvar 21 1 o s Ry gt & ooy & farmg p

N

12 om R @ 50 B v 4ot fbe farg R afraRa @ aft gz e - 3

(i) 20 cm BiE g BT IO o 2

£

(i) 16 con GBI 53T @7 Sradel o 2

A beam of light converges at a point P. Now a lens is placed in the path of the

convergent bearn 12 cm from point P. At what point does the beam converge if

the lens is -

(i) a convex lens of focal length 20 cm.

(i) a concave lans of focal length 16 cm.
Y4l / OR

600 31uac DT & 50 & wete 1R e yorer o &1 5 =07 w3 aofa s s

fs gereeT ar e A dhaet 9ot il Ried 8 Bi58 & wo @ smadsie 1,504 &1

At what angle should a ray of light be incident on the face of a prism of refracting
angle 60° so that it just suffers total internal reflection at the other face? The
refractive index of the material of the prism is 1.524.

(Given, sin 41°=0.656, sin 199=0,3256)

BTSRRI RIGTA 7 39N R §U 99as aRAT & UGS B THasd | 3

Explain Refraction of plane waves by using Huygens principie.

429 (IFE) {16 ]
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IS5 URAIY] & fore aR Higet & uReeam ferfa

Write postulates of Bohr Model for Hydrogen atom.

Lo

3ar / OR

TECTE 1 TebTT-Aef AR fofRae T 33h QIR WebTeT- et Wi H yebrer-agd e
0= 3rafera YesTeT Y 3af ae digar & UG B THEHISY |
Write Einstein's photoelecrtric equation and by it, explain the effect of frequency

and intensity of incident light on photoelectric current in photoelectric experiment.

IRy & TR e o 3T A |2 e IR B 9TE Ul SIS 9ithaT T 3aTgRor
| 5 TR wfsar B ygate qor aRwiiva S st A § s 3
The nuclear reaction given below is an example of a nuclear process that occurs
at high temperature and pressure. Identify this process and define it. State its
significance also.

41H + 2e - ‘He + 2v + 6y + 26.7 MeV

afe =N p-n G grae esrr uRuy § FEeh aidst gun fola dist & Ry
frtad &- 3
If, in a p-n junction diode rectifier circuit, waveform of input voltage and output

voltage is as following -

Input Voltage \\B/

429 (IFE) [ 11§ 5 | BT.O.



ﬁﬁﬁm A‘ B A

Output Voltage

a1 U8 59 YBR &1 e &7 ?@rw%m#mw&a?ﬁaﬁp n e
sTils ulRuer &1 3 Wifyw|
then what type of rectification is this? Draw the diagram of p-n junction diode

circuit used for this type of rectification.

24, %ﬁ;%&?ﬁ%%@%@ﬁéﬂﬁﬁ@%ﬁﬁﬁmwwé? 7 ey & zefe
= foeg st 25 foeorar ot dega Ferfersr ot & e < s e 4
What do you understand by electric potential energy of system of point charges?
Derive the formula for electric potential energy of system of three point charges

shown in following figure.

429 (IFE) [12]
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e i dacr de Fre Rerfeit of s o deni Bl enRar & fore g1 e
Bifore-
What is capacitor? Deduce the formula for capacity of parallel plate capacitor in

following conditions-

(i) sTafe wenRa & ot & S5 5 geas fafa 2

When medium between plates of capacitor is vacuum.

(ii) aﬁ%ﬁaﬁmaﬁwﬁ%@ammwxwﬁm > T TRIAE &

When medium between plates of capacitor is a dielectric of dielectric constant

&

(i) m%ﬁmﬁ'ﬂa%tﬁz‘rasa%?rmmm@?i

When medium between plates of a capacitor is some metal,

nlawnzm%sawm?g??ﬁaﬁrhﬁm%ésﬁwmﬁwwwﬁa

ajliuml 4
Establish formula of refraction for a spherical surface that is separating two

mediums of refractive index n. and n,.
344l / OR

BTN R gRaeT o e areE @it e ? 3 gRaRfal & sfigws & wu i oy
& I W S 70T BT ITANT @G ear e 2 '
Draw schematic diagram of Cassegrain reflecting telescope. Why concave mirror

is used in place of lens as objective in modern telescopes?

429 (IFE) 113 ] | P.T.O.
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26. fquaﬁsayﬁ%&*aﬁﬁmgézﬁq%Vdmsﬂésﬁﬁ%ﬁWQW$m%ﬁav

Read the foliowing passage carefully and answer the questions given below -

Gﬁummq&mﬁaﬁmamm~mm%mﬁaqﬁ%‘laﬁ?rfﬁm%gaamasm
qma%nﬁaﬁmmM%amaﬁﬁ@nﬂ%ga%%maﬁ%mqﬁwm}ﬁ
aﬁﬁﬁ%‘{ﬁ%l:ﬁﬁﬁmmﬁum%ﬁmwm-ma%ﬁméﬁa%‘,maﬁm
mﬁmamm%néﬁﬂﬁ?!mmﬁanamwmﬁmaﬁ:ﬁﬁm
H@HWWM%@W(W@W%@H%)@W%@W%W
319 31 aﬁﬁmﬁmzﬁa(f&gﬁmmmmﬁﬁamﬁwﬁm%!

Ampere's circuital law is not new content from Biot-Savart law. Both relate the
magnetic field and the current, and both express for same physical conseqguences
of a steady electric current. Ampere's law is to Biot-Savart law, what Gauss's
law is to Coulomb's law. Both Ampere's law and Gauss's law relate a physical
quantity on the periphery or boundary (magnetic or electric field) to another

physical quantity, namely the source in interior (current or charge).

(®) ofiger @1 uRuela e g 1

Write Ampere's circuital law.

(3) uﬁummm%mﬁmﬁmamm-mémﬁmﬁmm%ﬁwﬁm
$m€1¢aﬁaaﬂmaﬂﬁé§%@%mm?| a1 Fremt R s T 2

: 1

Ampere's circuital law and Biot-Savart law both are used to find magnetic
field due to a current carrying conductor. What is main difference between

these two laws?

429 (IFE) [14 ]
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U T I FEAIBR IR Fe (B a) & fge R AR 3 wndt e oy
L vaTfed &) @ 2 @m%mﬁ@mmwmﬁwwﬁﬁﬁ%*'w
ﬁmm%mﬁrﬁmﬁﬁﬁﬁgPWr BT 71 5119 e
STl r>a. 2

A long straight wire of circular Cross-section (radius a) is carrying steadvy

current 1. The current I is uniformly distributed across this cross-section.
Calculate the magnetic field at point P located at a distance of ¢ from centre

of cross-section of wire, where r > a,

[15]

n)

LO.



