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PHYSICS (Theory)

|9g : 3 9ot | | quife :
Time : 3 Hours | | Max. Marks : 70

e : i)

Directions :
(1)
(ii1)

(v)

(V)

(vi)

39 9% U3 H Pt 26 U9 ¢ | et ve sifrard €

There are in all 26 quusllom in this quest stion paper. All questions are compulsory.

el &g MeiRd si 376 w9 3ifea 2|

Marks alloted to the questions are mentioned against them.

YA® Y Bl EAFYAD Uil ae agfad 3R alfote|

Read each qucstlon Larglully and answer to the point.

§I$=r IR 1 GEfddedid Y2 &1 39 Y99 & Td WUs & IR H aR fadey & o €
yn%r’laagﬁaarﬁ%%m Ty 1 2 § 5 a6 Mivad IR 19§

Qu;s‘non 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.

I AT 1 BT TP TUE U 3P BT &1 T TN 2 ;¥ 5 G U 37 &b T &
g9 YT 6 H 15 e & 37 & 99 &1 T H&IT 16 | 23 T dIF 3 & 27
2| 79 T 24 26 Tob TR 3 & 72 2, Tors wre= v 26 9/ snenRa
7o |

Each part of Question No. 1 carries one mark. Question No. 2 to 5 are of one mark cach.
Question No. 6 to 15 are of two marks each. Question No. 16 to 23 are of three marks
cach. Question No. 24 to 26 are of four marks each, in which Question No. 26 is Case/
Source based question.

gmmwﬁmmmﬁmﬁéwﬁﬁqumﬁm%mm
7T 2| O U § $hact U fdbed & &) IR eIt

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.

(vii) STaT 3naeus 8 3y FafaRea wifte Faais! & a=! & 3vam s a%a & -

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

K 1 y y "
¢=3x10%ms ' h=6.6x10 " Js, e=1.6x10 C. 1, =41x 107 TmA !, g =9x10° Nm? ¢ ?
ol

sﬁaﬁﬁ 3] '\‘:Igﬁl (mass of electron) m =9.1x10 ke, :\"-3@?[7{ G2)1 ‘33% (mass of neutron)

m =1.67<10 o Loy @C—t'ﬁlﬂ'l:f Fadis (Boltzmann's Constant) k=1.381 10> JK ';
3TTARTIGT T (Avogadro Number) N,=6.02%10" mol .
[ 1] | P.T.O.



1. (@) ﬁaﬁwﬁ%ﬁﬁa@wsﬁéwmmmﬁmaﬁmwa@aﬁ
DECTT & - 1
The electrostatic force experienced by a unit positive charge at a paint in
space is called -
(i) ORI &R (i) ded fava
Electric Current Electric Potential
(iii) g & (iv) dega ameprer
Electric Field Electric Space
| (W) 3naerarEe! ot nferefierar (1) T S1 9w & - 1
! The ST unit of mobility (u) of charge carriers is -
(i) mav-? (i) m2V-is-* (i) m2Vs (iv) m2V2s
(M) ot 9ot LCR aRaer 3 s smafr et o < Ry o Fref e & - 1
In a series LCR circuit, resonant frequency depends on which of the following-
IS 1 1
(1 {Lise e (V) e
() Forer 3 9 ool < e gt o R Rty o = PRI 3 T B
2 o ot 2 - | :
Which of the following electromagnetic wave is used in medical science to
destroy cancer cells-
(i) T (i) REI T (i) 7797 aay (iv) Jem =
Vis_ible waves Infrared waves Gamma waves  Micro waves
429 (IFE) 12]
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(7) forelt e ufkoer o o7 = F tegeindier &1 I fsar s 2 1
In any electric circuit, galvanometer in its original form is used to-

(i) ETRT P TG B & fo1e (i) =T B A &P few

detect the current measure the current
(iif) dreedr & W & o (iv) ufeRe & 7o F fow
measure the voltage measure the resistance

(T) P ader adoT B aR] F B g3t 25 JM ]| e F 3T Bl g @t

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

() 50 cm (i) 12.5cm (i) *® (iv) 25 cm
(%) eTsie & Rigra & 3R fsh v o Fart wwror 3 faen 2l & 1
According to Huygen's principle, the direction of energy propaaation of a
wave is - -
(i) TP U B 3G (i) T & eFEad
along the surface of wave front perpendicular to wave front
(i) T F 450 DT W (iv) T8 A IS e
at an angle of 45° to wave front None of these
(37) i feo mar fodedt © 3 W fawe grax Res == &t gl sifore- 1

Choose the correct optioh from the given dptions and fill in the blank-
REXBTE & YT R MR qA1 AR J U Yo san fosar| 33 wan § 32
& U® Ut @l uae vl o | A s

At the suggestion of Rutherford, Geiger and Marsden performed a scattering

experiment. In this experiment they directed a beam of __at athin
gold foil.
() - feexon (i) o- PO iy p-dOW  (iv) ggHI
v - rays o - particles B - particies Neutrons
429 (IFE) [3] [ P.T.O.
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T GRET-1 & 3T &) WUBl W, A1 HUAT BT HTHDHAA (A) T BRI (R) &
@y # fafvea fear mar &1 Fr=fafaa faweat (), (i), (i) 31 (iv) 3 9 gAax
gaT I8! ITR aifere|

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

()

(31)

429 (IFE)

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

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

(i) AT R A TE E TAT R, A B TE AT FRaAT &2

Both A and R are correct and R is the correct explanation of A.

(i) AT R EH & € Req R, A B TEl TR TE Bl 2

Both A and R are correct but R is not the correct explanation of A.

(i) A TR ¢ =g R 764 &

A is correct but R is incorrect.

(iv) Adr R a4 Ted 21

Both A and R are incorrect.

RBL (A) : TSI e ge1, TS & HeR WeHT & drd o are HeiH
yferessor ge7 W anferes & gl

BRI (R) : THSIT ac1 Hard aal Bdf g § 37D Jaet 8 & 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.

ANHUA (A) : eI BT IRy 3refTed! § B 8 &

SROT (R) : AP § I dUs G207 TAThdT 408 & &I Hat SR 3 eV I

e B & 1
[4]



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.

R T FTIYT B 3 ReR 3 81 & WieR e favg o e A feba wram =g
® T BEETT &P 1
What the minimum work done in bringing a unit positive charge from infinity to

any point inside an electrostatic field is called?

ara-arad g &1 daer @y fafae| 1

Write vector form of Biot-Savart law.

330 v @ aonded aReR AR # fbar g 82 1

What is the wavelength range of visible light in nanometers?

afx el sefaeie % qad gorag Al ®f 9T (n,), Bl Bl W (n,) ® R & A T8
fre TR @1 SrefaTeTd 8° | 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 R P RpE UHTI SMARTE T et BT TSI 3L B 80 pC/m? &1 el
R 39T ST BioTe | : 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) [5] [ P.T.O.
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7. 900 pF BT U AEMRA 100 V &t de) 2 3781 & Ui 4 (Fa Rer dga 31 i
&P 2
A 900 pF capacitor is connected to a 100 V battery. How much electrostatic

energy is stored in capacitor?
HUAT/OR

+2 uC T -2 uC & QY 3 6 cm B g R feery &)

() Fidra & wufave yes @ vaar Sifsm)

(i) 9 9% & 5iediab favg W g oy oY o aar 22

Two charges of +2 ;C and -2 uC 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. wifcem wicRier anrmrdh & @R % ar @1 yRRE 00C W 5 0 gon 100°C W 5.23 0
gl ST A 1 et a@-gwie # s s s & ar Wi $ ar @ ke
5.795 Q €1 STl &1 3% &1 a1y uResfera S| 2
The resistance of the platinum wire of a pilatinum resistance thermometer at
09Cis 5 © and at 100°C is 5.23 . When the thermometer is inserted in a hot
bath, the resistance of the platinum wire is 5.795 Calculate the temperature

of the bath.

9. 3T B & 5Td U 208 i @l 2 wval # R e & - 2
(i) g eraTs & e
(i) 9D TaTE & eTraad

429 (IFE) [6]
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10. 25 mH @1 U & SRS 220 V & YeaTad! €RT 6 31 FeT ¢ gfe |id @ 3giT 50 Hz
3y ufkuer &1 IRE WiETa qem & el 6l (rms) ST S DISfe| )
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.

3A4ar / OR
fpef tRuzr # 0.1 s § &RT 5.0 AR 0.0 A a1 firelt &1 afe siterd IR fag aes ae
200 V & a1 uRuY ¥ TR BT B DAL |
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.

11. Rremu Ry 63 @ed &2 fawmm a1 &1 g7 foiael 2
What is displacement current? Write the formuia of displacement current.

12. et da o v B fads de 3 a1 =R faRael 2
Write the two differences between interference pattern and single siit diffraction
pattern.

13, g 2ued & Repdgracia faftor & aeded S Faved (BieH) & e-givel aareed
¥ RIR B : 2
Show that the wavelength of electromagnetic radiation is equal to the de-Brogiie
wavelength of its quantum (photon).

429 (IFE) [71 - [P0,

What happens if a bar magnet is cut into two pieces -
i) along its length

(i) transverse to its length

Download from www.cclchapter.com



14. Wmmaﬁuﬁmﬁaaﬁﬁuimmﬁwmwﬁmmm
e strar &» 2

Define atomic mass unit. What instrument is used for accurate measurement of

atomic mass?

15, ﬁm%aﬁp-né%mga%mﬁﬂ%(amﬁmﬁwmaﬁé? 2

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

$9 TR Bl ARl § sraery wa # I R TT 9919 Uar &?
In this type of biasing, how the width of depletion layer is affected?

16. ﬁw%ﬁ%m@mﬁmwﬁmamaﬁaﬁﬁﬂm 3

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

429 (1FE) 181
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17.

18.

vd HUT, 57 R q 339 @ @ fome gomm m &, v 3 @ widws &1 ag veaHr
DI & B H Y3 axan 2 o firen dvr & 9 @ feen & oaa &1 quise 6 uw
@UT FEAIBR U W 71 Bl | gOibR Y &t s o1 g fafan 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.

SRrgRDa qare, TR UEr auT AegrEdr e vnaE arel e e i
[ YR TR FRA &2 THIS 3

How diamagnetic substance, paramagnetic substance and ferromagnetic

substance behave in uniform external magnetic field? Describe.
Y4l / OR

=1 @1 aRwrfya &5 - 1x3=3
Define the following -
() TrH
Magnetisation
(@) gradbIa digar

Magnetic Intensity

(1) gy g

Magnetic susceptibility

429 (IFE) (9] [P.T.O.
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19. ®IS srer 9o ol forg P R ofirafRa @ &) P e sw sl e s o A famgp
12 cm ¥ 3@ SR 2| v 4 foew famg w afraRa g aft o v - 3

(i) 20 cm BimE QA & I o 2
(i) 16 cm BIEH g @ Jadd o g
A beam of light converges at a point P. Now a lens is placed in the path of the

convergent beam 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 lens of focal length 16 cm.

Y4l / OR

60° HUFA HIUT & Fisw & Bt W e v fakor &1 58 =0 &= Aufad s
feb e R Betes & dhaet yuf srraRes wWrad 817 s & ward @ amadsie 1,524 2

(feam &, sin 410=0.656, sin 199=0.3256)

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 refiection at the other face? The

refractive index of the material of the prism is 1.524.

(Given, sin 419=0.656, sip 19°=0.3256)

20. BRI Ry &1 3w a7 g2 GHas a<l % 3ad @) aueisd | 3

Explain Refraction of plane waves by tsing Huygens principle.

429 (IFE) {10 ]
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21.

g

23.

429 (IFE) [11]

gIEEITH WA & foTe aR Hiee &1 aRaede ferfae| 3

Write postulates of Bohr Model for Hydrogen atom.
Judr / OR

TS T FBTI-dege a7 g e 3 GIR1 WabTer-defdl YT | Yebrel- et e
TR SOl YehTeT Y IR qe Agar & TH1G Bl FHA |
Write Einstein's photoelecrtric equation and by it, explain the effect of frequency

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

I & R e iR Jea A0 @t aTe W &R aTert vl ifdeta aidsar & JareRor
2| g Tty ufsar @) uganfie aur Rt S| s e N g 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 = 4jHe + 2v+ 6y + 26:7 MeV

af =N p-n T graie ResrY uRuy & FEeh des g fFefa diecst &1 arey
fFeaa & 3
If, in a p-n junction diode rectifier circuit, waveform of input voltage and output

voltage is as following -

Input Voltage W

[ P.T.0.

.
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forfa At @ = =

Output Voltage

ﬁm%mmwménwméﬁmas%umaﬁaﬁp n afer
g1a1s uRuey &7 IR\ Fifw|

then what type of rectification is this? Draw the diagram of p-n junction diode

circuit used for this type of rectification.

24. fawg smaelt & forstt ivrar & sy Rerferst o1t & sy o wwersy 2 for=t feor A agfe
?ﬁ?%g%é@ﬁ%ﬁmua%égaﬁw%amés%vwwaﬁﬁm 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.

23

429 (IFE) [12]




25,

ﬁmﬁa%ﬁﬁﬁﬁ?ﬁmﬁwﬁzﬁﬁwuﬁaﬁwﬁaaﬁmﬁmésﬁvwm
pifore-
What is capacitor? Deduce the formula for capacity of parallel plate capacitor in

following conditions-

(i) STafcs Henia Bt et & drg @ aream St 2

When medium between plates of Capacitor is vacuum.

(i) e Henfia & @t % drg @1 mreow K SRS Qe Ridera &
When medium between plates of capacitor is a dielectric of d ielectric constant

K.

(iii) aaﬁsﬁﬂrﬁaa%!ﬁaéséiaﬁwmaﬁémgé!

When medium between plates of a capacitor is some metal.

nlﬁ‘eﬂnzﬂqaﬁai$a"mﬁﬂ?ﬁ?}TWWW%QB%EWH?EWH
i | 4
Establish formula of refraction for a spherical surface that is separating two

mediums of refractive index n, and n,.

3Ud1 / OR

ﬁmﬂqﬂmﬁfmﬁwmﬂm@ﬁp > IMeYfTep gRaf¥al H sifirgvers % wq oy
S RIM R 37300 ZU0T BT TGN Gt R e |
Draw schematic diagram of Cassegrain reflecting telescope. Why concave mirror

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

429 (IFF) [13] [ P.T.O.
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26. ﬁm%ﬁaaaa*@aﬁfwé&u%uawsﬁs%ﬁﬁmmasm%ﬁw

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

Efiqa?mqﬁq@uﬁwawm-maéﬁﬁwﬁﬁﬁ'%lﬁﬁﬁmﬁgamm
mmérshwwﬁumésﬁwamm-mésﬁm%@ﬁé,maﬁm
m%m@h%%%ﬁ%lmwmmmaﬁmﬁﬁqﬁi@
mnwﬁg&sm%@r%w%(qmﬁaawégﬁm)aﬂm%ﬁm%ﬂﬁmvﬁv
1% 3 ahﬁmﬁ@mm(ﬁgﬂmmm)aséﬁamaﬁmm%ﬂ

Ampere's circuital law is not new content from Biot-Savart law. Both relate the
magnetic field and the cu rrent, and both express for same physical consequences
of 3 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).

(®) eRwR &1 uRueirr fgm frRa | 1

Write Ampere's circuital law.

(@) ofigaR &1 okl frerm e amal-ma o v 2 a7 s Ry URTATET eI
asmgﬁaa%aa%amaaﬂﬁas%u%mmél a1 et o e sraR @ e

' 1

Ampere's circuital law and Biot-Savart Iaw 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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%mmmmﬁmm(ﬁma)aﬁgaaﬁm@mﬁw&gﬁm
1vaTfEd BT T 2 VI fEJET €IRT $97 SR @7 W o @ Rl )
ﬁmm%éﬁﬁr@wﬁeﬁﬁgpq{mﬁa & &1 71 =1 i)
STET r>a. 2
A long straight wire of circular Cross-section (radius a) is carrying steady
current 1. The current I is uniformly distributed across this cross-section,
Calculate the magnetic field at point P located at a distance of r from centre

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

* ok ok ok

[15]
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