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GENERAL INSTRUCTION TO THE EXAMINEES:
1. Tieeff Fduem QU W us R AMIG A ford |
Candidate must write first his/her Roll No- on the question paper compulsorily.
2. T T & MfaR 7|
All the questions are compulsory.
3. UU® U BT IR & 5 IR RADBI H &1 fered |
Write the answer to each question inthe given answer book only.

4. 59 U & dR® Wvs & 99 94T & SR U A1 &) fordd |

For questions having more than one part, the answers to those parts are to be written together in
continuity.

5. U BT TR fored A Yd U BT HHid a9y ford |

Write down the serial number of the question before- attempting it.

6. U U o fawal g U W/URY # fHdAT TR @1 Ffe /3R / faRemw 8=
R ) AT & U BT & Hal A |

If there is any error/difference/Contradiction in Hindi & English versions of the question paper, the
question of Hindi version should be treated valid.

7. U3 HHIB 14 W 18 ¥ ITR® dbeq 2 |

There are internal choices in Question No. 14 to 18.
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SECTION-A

1. ggfd@edl 99 (¥ xwi): F191 Tl & SR &1 981 Ay 999 o SR gRaar 4
forfRag |

Choose the correct answer from multiple choice question- (i to xvi) and write in given
answers book.

() R a1 & g |AM SR Udel Mol Wid & HRYT D! Fag & e [l g
R fagd &5 &1 7 & 2 %

KQ KQ
(31) 7 @) o @ I3 (]) 3
The value of electric field due to a uniformly charged thin spherical shell of radius R, at any
point inside its surface is -

KQ Q

(a) — (b) — (c) Zero (d) Infinite
r
(i) 1 wem amaer ¥ fAtq fﬁgq FAdd BT 8— %
A 1
(a1) 47 @) e () — &) =
&, £
The electric flux from 1 coulomb charge'is -
(a) 47 (b) &, @@=
(ii)) FerRa # ARG Sl S B3 BT G 14 H H T8 o %
Q’? 1 1 ., 1
MU == d)U==C¥V AU ==CV 3) U==QV
Mu-=  @u= @)U =2 @) U=2Q
The formula to finding the energy stored in a capacitor is not one of the following -
Q* 1 1 ., 1
U= b)U==C%V U==CV d) U==QV
(a) °C (b) > (c) > (d) 2Q
(iv)fdT =aTetes. BT faeld UfoRIE 9 =TeTd @ / SH— %

(37) A # gfg B WX el & |
(@) Mg R R T8I BT IR bddl IHD AT UR 1R HRel 2 |
() TR HIC &% ¥ gfg 8F IR dedl © |
(%) =metpan ¥ gfg B9 W el © |
The electrical resistance of a conductor -
(a) Decreases with increase in its temperature.

(b) Is independent of it's shape but depends only on its volume.
(c) Increases with increase in its cross section area.

(d) Decreases with increase in its conductivity.

(v) U& fagga emderq fad vy geed 8B @ oraa faem # Tfoeflia 21 oy wR

BRI FrEDHI Il BT YRATT SRTT— %
@) 7 @ (@) ave @

An electric charge g is moving with uniform velocity v in the perpendicular direction of
magnetic field B. Magnitude of magnetic force acting on the charge is -



(a)  Zero (b) q—B" (c) qvB (d) %

(vi) T TgRT qAT Tuferds grEdeiaar H Hel T o— %
() 2= +1 @ zn=pm-1 Q@) xn =1 ) % =1

The correct relation between magnetic susceptibility and relative permeability is-

(@) apn=u +1 (b) = -1 (€) Xty =1 (d) %ﬂ

(vi)) IR BT foe T - %
@) M'LPT?A? @) M’LT?A’ @MILT?A™ (@ML°T A

The dimension of inductance is -

(a) M'L2T2A (b) M?L'T2A? (c) M'LPT2A (d) M2LPT2A
(viii) "URT fa=Id a8 9o &1 URATT, FEDH Feiad § gREdT &1 &R & RER Bl &7
g frm fear T — 7
(@1) YRR gRT @) BIS FRI () oISt gRT (8) I g

"The magnitude of the induced e.m.f. is equal to the rate of change of magnetic flux" This
law is given by -

(a) Ampere (b) Faraday (c) Lenz (d) Henery

(ix) 25mH BT TP g IS 220V YT I & oSl & | Ifd T BI MIRT 50 Hz &

ar aRuer &1 RS ufrard B %
(31) 1250 © @) 7.85Q (|)5500 Q (€)7.85x10° O

A pure inductor of 25 mH is connected to a source of 220V. The inductive reactance of the
circuit, if the frequency of source is 50Hz, will be -

(a) 1250 & (b) 7.85 © (c) 5500 © (d) 7.85x10° O
(x) STet e # STaroRll i AR H SUART BT &— Y

(31) 3R AR DI (@) SeH T BT
() URTST @RIl BT (&) AT =T @t
The waves used to kill bacteria in a water purification are -
(a) Infrared (b) Microwave (c) Ultraviolet (d) Gamma Ray

(xi) aTg @ AT ER BT Hifad HIOT BT 5— %

(a1) 48.75° (@) 41.140 (|) 37.31° (]) 24.41°
The critical angle of diamond with respect to air is -
(a) 48.75° (b) 41.14° (c) 37.31° (d) 24.41°

(xi)) HorT & T &1 TR w5y B %

@) 1=1,sin’6 @) 1=12cos0 (&) 1=1,cos’6 () 1=12sin0
The mathematical form of Malus's law is -
(a) 1=1,sin*0 (b) 1=12cos® (c) 1=1,cos*0 (d) I=12sin®

(xiii) TSNS & Yabrer faga AHidmRoT &1 U T8 28— %

@) eV,=hv-¢, @) h(u—uo):%mv2

max



(@) ho:%mvﬁm Y @) %mvﬁm Y

0

Einstein's photoelectric equation does not have the form -

(a) eV,=hv—¢, (b) h(u—uo):%mvﬁm

(c) hu :%mvﬁ1ax +d, (d) %mvrfmx =eV,

(xiv) BTSSIOM URATY] &I FFTa9 SRl # Holi—13.6eV 2 [3 3TaxelT H Sofdg = &I sl

ol BRfI— %
(31) —13.6eV (¥)-27.2eV (|) 13.6eV (]) 27.2eVv

The ground state energy of a hydrogen atom is -13.6eV. The kinetic energy of election in this
state is-
(a)—13.6eV (b)—27.2eV (c)13.6eV (d)27.2eV

(xv) YERBIS Hisd & AITAR FTTIRIT # F HITAT BT Hal el 22 %
(@7) foreft U] & IR ST SARHTY 9T @retl 2 |

() URHTY] BT ATABTY GHAT TAT ISHDBT el G SHD Do UR Febfsd Il

g

() T1fIE & TARI AR Sldg= B9 W BRI HeAd del & YT H GRSHAT B & |
(2) 9 Hied §RT URHIY & AT &l AU fhar 13|

Which of the following statement is not correct according to Rutherford model?
(a) Most of the space inside an atom is empty.

(b) Most part of the mass of the atom and its positive charge are concentrated at its centre.

(c) The electrons revolve around the nucleus under the influence of coulomb force acting on
them.

(d) The stability of atom was established by the model.

(xvi) T Hera= 1fAfhar H AR Tggio AT Aeldy T sHe URHATY] I 2 |

9 Ufshar # Had ol B A Il & — %
(a1) 12.86MeV (&) 200MeV
(|) 26.7MeV (]) 216MeV

In the nuclear fusion reaction, four hydrogen atoms combine to form one ,He atom. There is
a value of free energy in this process-

(@)12.86MeV  (b)200MeV  (€)26.7MeV  (d)216MeV

(xvii) ORH 3T AT R A9 ETATAS BT o& %
@wareed  (d) @rcTd (W) sefaree ()5 | BIg eI

At absolute zero temperature intrinsic semiconductor behaves like:
(@) Insulator (b) Conductor (c) Semiconductor (d) None of these

(kviil) 91 # | B9 A1 A UTET Qe - %
(1) gfsaw @) T () BRBRA (]) i

Which of the following elements is a acceptor impurity?

(@) Indium (b) Antimony (c) Phosphorus (d) Arsenic

2. R I 1 i FRTT (1 %)



Fill in the blanks (i to x)

(i) faaffa FeR BT B AT TG e BT B | %

The total charge of an isolated system is always ......................

(ii) IRT B9 BT SLATD oo, = %

S.1.unit of current density is .........cceev.ee

(i) TP IR BT 3R A [/UTART B B olU SHD oo, $HH H TP 3Ty
TR (I7<)STST ST ® | %
To convert a galvanometer into an ammeter, a small resistance (shunt) is connected in

.................. with it.

(iv)atferarere garel @l Juferes FrIeeierdl (1, )BT A e gl 2 | %

The value of relative magnetic permeability (p, ) of super conductor material is.................

(v) TTTt aRT ST AITD HOTT BT it ol H g&eldl ¢ | %
Alternating current generator converts mechanical energy into .................. energy.
(vi)y g e aRuer &1 T TP e BT B | %

The power coefficient of a pure capacitive Circuit is ........c........
(vii) ¢aoT € 9% geAl © il I8 AR B [P TBIT TR oovvvvvrnnnn, Ui Bl T 1Y

Polarization is the phenomenon which shows that light waves are of.......................
nature.

(viii) BT faga a1 &1 A9 Mmaferd Fehrer dF AT B BT & | A

The value of photo electric current is .................. to the intensity of incident light.

(ix) AT HAlScl H URATY @I IATHR, YGXBIS Aleel H URATIAY JATHR H....oovoeevens
BIC 2 | %

The size of the atom of Thomson’s model 1S ......cceeee..... the atomic size in Rutherford’s
model.

(x) C,Si 3iRGeUcTAl BT ..oevvree, TURRTH 9% T 908 3R FASTDHAT dU8 B
I B FHoll IRl R IR e 2 | %

The.ieee property of C,Siand Ge material depends on the energy gap between their
conduction band and valence band.

3. fr91 vl @ SR B 9 T ufts A QT
Give the answer of the following question in one to two lines.

(i) faega fagga amepl o1 aRwurfya HifoT | 1



Define electric dipole moment.

(i) 3uF & 9 FuIRS TR HH H IS 8 | 370! god =R BT A IRy | 1

The capacitors of 3uF capacitance are connected in parallel. Write the value of their
equivalent capacitance.

(i) IS T Thel gai o1 A< BIAT O Jradhed TRl TS BT [F1IH T HY
TBUT HRAT? 1

If magnetic monopoles existed, how would the Gauss’s law of magnetism be modified?

(iv)M &R ATl qAT 2/ 1R dTell B gD D dvw AT R R DT 3 W Rerd
el g W 39 gEa a3 &1 g3 falay Safdr>> 2787 | 1

Write the formula of magnetic field at a point located on the axis of a bar magnet with
magnetic moment M and length 27, at a distance 'r* from it, while r >>2/.

(v) = 9 aftia Refd & forg HarRa @ gaar &1 arpfaa (predict) Sifs | 1
5
“““““““ S N
<4——
Predict the polarity of the capacitor in the situation described by given diagram.
UV & N JTaEd Pl RN BHIfolg | 1

Define linear magnification of mirror.

(Vi)U® ST o gRT ¥l FHde aRiiT & J9ddd & q¥did U a= &l & gRT

fAeftd BT | 1
Represent the wave front obtained after refraction of a plane wave front by a convex lens.
(vii) TSI WRAM] & IR Arsd o fgdil sIEd forfay | 1
Write the second postulate of Bohe’s model of hydrogen atom.
(viit)  YRHII]
L S N N
Define atomic mass Uglt.
(ix)U% o TR fAsedRI T AHIThd gRuey e 918y | 1

Draw a label circuit diagram of full wave rectifier.
YUs— q
SECTION-B

4. IR &g M@ q, =2uC, g =—5uC,0. =2uCdqy =50 C, 10cm ST & fhe i
ABCD@® 34T W RA T [0 & &= WX W 1pC3Mde W oW dTel §a B 0T
P | 1%



Four point charges q, =2uC,q; =-5n1C,q. =2uCandq, =-5uC are located at the corners
of a square, ABCD of side 10 cm. Calculate the value of force on a charge of 1uC placed at the
centre of the square.

5. O favg smawiiq,,q,dq,® MR @ dga RAfaa il &1 e I IR | 1%

Obtain an expression for the electric potential energy of a system of three point charges q,,d,

andq,.

6. 2HIcY IRl UIfcdd B Bl 50 IFHR U HHUS I AT HA2THAT & A FRDI

&5 gART S &1 & A1 Be @ RRI & 727 URA fIgld a8 9o &1 9149 Sd B |
1%

A 2meter long metallic rod is being rotated in a uniform magnetic field of 2 Tesla at a frequency
of 50 revolutions per second. Find the value of the induced e. m. f. between the ends of the rod.

7. fT6d BIE RIF & Ifgedd 3 BIHd 0 144cma ARST D BIHd g 6cme
RAM DI AR & IR AMGeIS T ARSI & 7 Dl X S DI | 1%

The focal length of an objective lens and eyepiece are 144 cm and 6 cm respectively in a
small telescope. Calculate the magnification power and the separation of objective lens and
eyepiece.

8. TaweITU= a1 B YRWINT o SHD G B Gl HIToTy | 1%

Define displacement current and drive its formula.

9. I & il wArT # BRI & 419 @1 X 0.28mme TAT UST 1.4m I I W I
T 2 [@sd 4 it vd aqgel < st @ @@ @ g9 1.2cm A A 7 | TN
H IUANT o T TbTel Bl TR ST DITY | 1%

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

10. R @ TRI NG Bl SUANT B g UBI & R & (1] Bl
BEEIEIN 1%

Explain the reflection laws of light using Huygens wave theory.

11. TTR—ATHST YANT § JdHI0F BI0T(0) & A1T A THIOTd Ho (N) B fa==or
P T & forw umw Gt 39 AR # STEE o Meedd 9 @ oy @wa
oy | 1+ % =1%

Draw the graph showing variation of scattered particle detected (N)with the scattering

angle (0) in Geiger-Marsden experiment. Write the expression for the distance of closest
approach in this experiment.

12. DT fagved iR ATM@R e #§ @13 a1 =R foIRau | 1%

Write any two difference between nuclear fission and nuclear fussion.

13. P- N9 & AT & fog <1 wgcgel ufshamsil & 9F ol | s394 g-il &3 (@rae™
&) g AfdeT fawg o1 aRIfa AR | Ktr+y=1%



Write the names of two important processes which occur on formation of p-n junction.
Define the depletion region and potential barrier in it.

Yue—
SECTION-C

14. (i) fredin &1 G a9 SR ou fam foafa |

(ii) 10 Al TAT 0T IMIR® TCRIY B 9t e 891 IRU el & fadoia:
G DA W eI © | URYY STl H 3Q IR & 12 URIE® 7 | URYeT St &t
AT TR S1d BRI | 1%+1% =3

Q) Write Kirchhoff's junction rule and loop rule.

(i) A battery of 10V and negligible internal resistance is connected across the
diagonally opposite corners of a cubical network consisting of 12 resistors each of
resistance 3Q2. Determine the equivalent resistance of the network.

3qdr /' OR

(i) fpll a1 o o gelagi™ @ Udrs I & ol &sid =1 ol |

(i) 0°C T9 &R T&H ATeld BT YR X QF | d8 dU H1d difoiy 5 IR aATcdd BT
TR 4X Q &1 1T 2 [Aedd &1 ke a Ieris 0.4x107%/°C 2|

(i) Derive an expression for the drift velocity of free electrons in a conductor.

(ii) The resistance of a conductor is X Q. Find the temperature at which the resistance of
conductor becomes 4X Q. The temperature coefficient of resistance for conductor is

0.4x107°C™.

15. VPR & gRufig 99 &1 FERIdl | Uh R delIhR gRTare! @red (o foar
ag)®d BRU IFDT 3feT Ar gl IR Ry ] f[I5 R FRaid &5 BT dsid U< DIy
ST fd—
() g gRmER aee & =3 R 2 |
(i) fog IRMERE el @ < RUd 7|

AT H oz g9V | 2+1=3
With the help of Ampere's circuital law, obtain the expression of the magnetic field due to a
long cylindrical current carrying conductor (whose radius is a) at a point situated at a distance
'r' from its axis, while-
(i) The point is located inside the current carrying conductor.
(i1) The point is located outside the current carrying conductor.
Draw necessary diagram.

3feFeT / OR
T T FREHIT &F H &F & ofrad R AR U fSTaH | TRIRR &1 gRT
I8 V&l 8,0 BRIRT I MY BT Asidh Ga~1 DI | ATaedd o 918y |

Derive an expression for the torque acting on a rectangular loop perpendicular to the uniform
magnetic field in which a current of | ampere is flowing. Draw necessary diagram.

16. (i) FREN g &1 aR¥MYd BT |
(i) v e figar 9 =1 =1 argfodl & <1 smafaa fafdxen & o webrer faggd
YRS & HITE yfgahT fava & | 1% iy |



(iii) 0.12 kg SHME B A€ S20m/s DT AT A el 8, $ oIy g—arell d
T AT BN | 1+1+1=3

(i) Define Stopping potential.

(ii) Plot a graph of variation of photo electric current with collector plate potential for
two incident radiations of same intensity and different frequencies.

(iii)Find the de Broglie wavelength associated with a ball of mass 0.12 kg travelling at

20m/s speed.

3AdT / OR

(i) FRIBe B RN BIRvTT |

(i) T o1 angfa @ =1 =1 <fraarei & <1 amufd fafeRon | g g faga
RIS &7 gfgaw fava & A 9% iy |

(iii) T fAgld va & Ta wANT § R fAMa1.5V ' | Seafoid UdTeT SetagiHl al
STaH Aol Sroll ST DIfoTY | 1+1+1=3

(1) Define work function.

(ii) Plot a graph of variation of photo electric current with collector plate potential for

two incident radiations of same frequency and different intensities.
(iii)In an experiment of the photo electric effect, the stopping potential is 1.5 volt. Find

the maximum kinetic energy of the emitted photo electron.

YUs—¢
SECTION-D

17. (i) Tl SABRR 4 Wi iR fgdikie BUsicrl I dued &1 qawel &l ==
IIISY | SIAHFR &1 BRITAE Bl Hefd H FHSI Y BUSIerdl 9 BRI &l TR 3R
qreediell @& A AF AT DI |

(i) U STTeml TIABIAR 2200 dlee @I 220 dlee H URafid &rar 8 | afs Sa@!
TIAd HUSET H BRI DI [T 1600 &1 I fgciiud Husell H BRI &I T =
I | 3+1=4

(i) Draw a diagram of the arrangement of winding primary and secondary coils. Briefly
explain the working method of the transformer and establish the relationship between the
number of turns and the voltage in the coils.

(i) A step down transformer converted 2200 Volt into 220 Volt. If the number of turns in its
primary coil is 1600, then find the number of turns in secondary coil.

3 dT / OR

(i) #ofieed LCR uRUY & oy WoR TRW 1SV [S9d! FeIdl I UiAarRl d $Hellx
AT PR D ol Dl Gaard BTy |

(i) f<l LCR 210 wreamgedi uRuer #R =250, X = 212QUuaa X, =212Q & o gRuer
DI UGN BT A S1d BITY |

(i) Draw phasor diagram for series LCR circuit. With its help drive expression to find
impedance and phase difference.

(ii) In LCR series alternating circuit, R = 25Q, X, =212Qand X = 212Qthen find the
impedance of circuit.




18. B & PRIGTAR 59 I AT yeprer fRor & JorReT &1 fhror o qarax (A &

. | A+95
s.n[ }
gt B gD () B G u:_—i & gt HITY el A 9 ®17 3R
sin—=
2

8, R faerer ®Ivr 7 | 1+3=4

Sinl:A-i_Sm}

siné
2

Derive The formula p = for the refractive index (u) of the material of the prism

by making a ray diagram of a light ray passing through a triangular glass prism. Here A is the
prism angle and &, is the minimum deviation angle.
3fJdar / OR
ST Al BT YAH DR dTel [l Mol U8 WR 3f9aad & ol fhxor = =18y | fhedt
el g8 WR 39aa &g 9w g1 (u), wfdafaw g1 (v) 9regd & sacie (n,n) 3R
EENREIN (K I SLL L L L
Vv

B Feafa B |
u R

1+3=4Draw a ray diagram for refraction at a spherical surface separating two media. For

: : . . n,onn=n. : :
refraction at a spherical surface derive the relation —= —— = in object distance (u),
R

V. u
image distance (V) , refractive index of media (n , n,)and radius of curvature (R).




