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GENERAL INSTRUCTION TO THE EXAMINEES :
1. Tereff Faue U ued U R AMIG Afarid: ford |
Candidate must write first his/her Roll No- on the question paper compulsorily.
2. 91 T R A 7 |
All the questions are compulsory.
3. YD U BT IR oI T3 IR RA®T 7 &1 ford |
Write the answer to each question in the given answer book only.

4. 59 ue=1 9 oraRe Wve © 89 9l & SR TS A1 Bl fordd |

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

5. U3 BT IR fores A qd U &1 $HHid a9y fored |

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

6. T UF & f2=dl G U WU H BT JbR @l Ffe /3R / fRem™™ 849 W)
=l Wi & ued &1 & |E 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 PAETP 16 I 20 ¥ 3M<IR®P fdded 2 |

There are internal choices in Question No. 16 to 20 .
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SECTION- A

1. SERBE T (¥ xi): 9 9ol & SR &1 981 [Awed 799 ax SR gRaaar A
ferfag |

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

() Frafa 3 @ Reg omieit ¢,q ¢, @ "ed onl aeit 9ot F =29 3§ my K o
r
S.LUgfT # #19 BIar 28—

2 2
(@1)9x10™ N;j” @) ox10° VX"
C? c?
) 9x10° 7) 9x10”
( ) 8 N xm? ( ) 8 N xm?

K
The K used in the Coulomb force £ = # between two point charges g, and g, placed in
r

vacuums expressed in the S.I. system as -

2 2
(A) 9x10” N;:” (8) 9x10° N;"
2 2
C) 9x10 D) 9x10°
9Nim2 9Nim2
(i) faega &= 7 faga fava 3§ @€ Wy 28—

- dv. -~ dv .,
MNE="— q) E=——
(a1) 5" @) !
@)V =—E; @ v-2E

dr dr

A)E=—1 B) E=——
WE=— ®) ol
Qv=-IE; o)v=3E;
dr dr
(iii) Tfcrefierar @1 S.I. ugfd § 95® 5
(@) cm?®/Vxs (@) m?/Vxs
(d) Vxs/cm’ (@) m*xs/V
The unit of Mobility in S.I. system is -
(A) cm®/Vxs (B)m’>/Vxs

(©) Vxs/cm? (D) m?xs/V



(iv) fOggd arT (1) 9 3MUaET 9 (V,) § TR g

@) I=neV, (@)1="1A
Vd
(|) V, =nelA () I=neAV,
The relationship between drift velocity (V4) and electric current (I) is -
(&) 1=nev, () 1=1¢A
Vd
(©) V,=nelA (D) I=neAV,

(v) 10 ¥ 3roam 7 100 B dTN HUS H 1 TRIR BT RT YaTRd & W& ¥ | Husedl
® Brs W DI &3 BT URAIT BRT— /

@1) 6.28x10°T (@)6.28x107*T

(|) 2x10°T (@)2x107*T

Current of 1 Ampere is flowing in a coil of 10 cm radius and 100 turns. The magnitude of the
magnetic field at the center of the coil will be -

(A) 6.28x10°T (B) 6.28x107*T

(©) 2x107°T (D) 2x107*T

(vi) g€ ufRIar aRuey &1 9fite qord 8T 28—

/
() o @)1
T T
(%) Py () Y
The power factor of a pure resistive circuit is-
(A) 0 (B) 1
T T
© 3 () S
(vn)[Jde? =y, (IC +g, %) THIHROT 9Ifar B— VA



The equation mﬁ.dz =, (Ic +g, %) shows -

(A) Ampere's law (B) Maxwell's law
(C) Faraday's Law (D) Ampere - Maxwell's law
(viii) U I TUYT BT B g 14 HHL © Al SHDBT gl Foar R — A
(@) 7 & @) —7 aH
() 28 T (&) — 28 ¥
The focal length of a convex mirror is 14 Cm there its radius of curvature will be -
(A) 7cm (8) —7cm
(©) 28 cm (D) —28 cm
(ix) T SR ol fQERT AT 11 =1.47 3UAAD dlel B & ofd Bl (bl ga F A0
SIRTET (ol qci) § SR 31GeT B AT © §d BT JUacids o— A
(a7) 1.33 @) 1.47
1 1
(%) 133 ) 127

A magician during a show makes a glass lens with refractive index n =1.47 disappear in a trough
(open container) of liquid. The refractive index of the liquid is -

(A) 1.33 (B) 1.47
1 1
© 13 () 127
(x) I=IOcos29mﬁaﬂﬂT%\'— /s
(@1) a1 fs &t @) R M @l
() Fer | @ (@) Y- & | &
I=1,cos’ 0 represent the-
(A) Snell's law (B) Brewster's law
(C) Malus law (D) Rayleigh Law
(xi) TS BT THTe g FHIH0T & — %
@) ho=smi, b @ ho=mvi, g,
) ¢, =h, @) Smvi,, =V,

Photo electric equation of Einstein is -

() hu=%mvim+¢o B) o= mv2, 4,

© ¢, =hv, (b) —mv,, =eV,



(xii) HISTIE BT B Beld 13.24eV & | O HIRIA B gl AGfd Bl A

(@1) 3.2x107"Hz (@) 2x10"Hz
(9) 2x10™""Hz () 3.2x10"Hz

The work function of cesium is 13.24 eV. Then the three hold frequency for cesium is -

(A)3.2x107"°Hz (B) 2x10°Hz
(€) 2x10™"°Hz (D) 3.2x10"°Hz
(xiii) BTSSIoM AT &I 1 & FHe a1 B () TR ekl 8— A
@) n*® @) nd
@) n'd @ Lla
n
The radius of the nth orbit of the of hydrogen atom(rn ) is proportional to -
(A) n? B) n
©n ©) -
(xiv) 1IRATY] SHA ATHD & FAIST Holl & — JA
(@) 1lev (@) 142MeV
(9) 931.5MeV () 931.5KeV

The energy equivalent of one atomic mass unit is-

(A) 1leV (B) 14.2MeV
(c) 931.5MeV (D) 931.5KeV
(xv) BTSSIT URATY] &1 19 el H ol —13.6eV & | 39 AT H SoAdgi Bl
Rerfast Sl grfl — /i
(@1) —13.6eV @) —6.8eV
(|) 27.2eV (]) —27.2eV

The ground state energy of hydrogen atom is —13.6eV . The potential energy of election in this
state is-

(A) —13.6eV (B) —6.8eV

(©) 27.2eV () —27.2eV



(xw)ﬁlj:fﬁﬁmﬁ_cﬁ?ﬂﬁfﬁm%\r— A

(@) cds C)RSINIE|
(A) GaAs (]) Pred
Which of the following is an organic compound semi conductor-
(A) cds (B) Anthracene
(C) GaAs (D) Carbon

2. R Il 1 9 ARTT (9 %)
Fill in the blanks (i to x)

() FFey fagd e H fIea f@ga R qargel & If¥dad 99 & fUpdE & drF &t
PIT e BT A1y | A

The angle between p and E for the maximum value of torque on dipole in uniform electric
field should be ..................... .

(i) TP TTeTd BT IR SHDHI AHTS oo TR gedl B | YA
The resistance of a conductor decreases by .................. its Length.

(i) TP TR B dlecHIe H ®IIRT BRA B foIv S9D Iofihd § T ..o
AR SrST 97l & | %
To convert a galvanometer into a voltmeter, a ...........c.ccccveeeene resistance is connected in series .
(iv) arfcarets garel & g FGRT () BT AT o BIAT 2 | A
The value of magnetic susceptibility (X) of super conductor material is................. .

(v) et aRT BT 9 AT g w9 Sd R A BT TA BT B | J4
The root mean square value of an alternating current is............. times of its peak value .

(vi) ST UpTer e ATeH | faRel AeuH § THT Bl © O 98 3N b o d
I YT PIOT 90° BIAT &, IH AIH A B T oo PHEA T | P4

When light travels from a denser medium to a rarer medium, the angle of incidence whose

corresponding angle of refraction is90° is called the...................... for the medium pairs .

(vii) gaoT €1 T8 TS 8 Sl IS qART © fF TBIT TR oo TP BRI 4



Polarization is the phenomenon which shows that light waves are of...................... nature.
(viii) <&l A W= R fawa (srae fawa) &1 A gIaT 2 | A

The value of stopping potential (Cut-off potential) at threshold frequency is ................... .

........................... Discovered the nucleus .

(x) TRH I A9 W AT AGATAD] DI ATADAT BT AT oo BIAT 2 | A
At absolute zero temperature the value of conductivity of pure semiconductor is .................... .
3. 91 uel @ SR Uw ufte ¥ AT

Give the answer of the following question in one line.

(i) T Uspet &R (q>0) & oY |AfIYT g 918y | 1

Draw an equipotential surface for a positive charge (q > 0) -
(i) TgaTeTd B forg UfRESI(p) g M9 (1) H Y% IA1SY | 1

Draw a graph between resistivity(p) and temperature (T) for a semiconductor.

(iii) Trahed & fog TRE BT 1 falay | 1
Write Gauss's law for magnetism.
(iv) <=1 e g1 fsr wRetor 99 &1 rere fasar Sirar 27 1

Which conservation law followed by Lenz's Law ?
(v) TpTer TR B FAdT g AT fdeRer @ o ey o gTR wu A frlRag |1

Write the necessary conditions for constructive and destructive interference of light waves in
path difference form.

(vi) TrepTeT Ta=I oTa 1 gR™Td B | 1
Define photo electric effect.

(vii) AT TSR Herae fAfhar & forw smazad &1 I forRav |

Write two necessary conditions for thermonuclear fusion reaction.

(viii) TTSTR—ATHSA UHIVE TANT # BT IR TS & B &5 H o — B0l Bl
V&U—Tef 3T H SR AR &




3 3IRW H'b' 3R fhadT foue &va 87 1

In Geiger- Marsden scattering experiment, the trajectory of o — particles in Coulomb's field of a
heavy nucleus is shown in the figure.

A ﬂ

\4

< z @ Target nucleus
What do'b"' and'6' represent in the figure?

Lus— q

SECTION-B

4. U AR ©ic FURT B Udh ATeld ©Ic Bl &Fhel 'A' © AT Id 419 YJed
'd’ B, Al SHD! GIRAT BT I Fed~ DI | 1.5

The area of each conducting plate of parallel plate capacitor is 'A' and 'd' is the separation
between them, then derive its capacitance formula.

5. 10 dlec TAT UG TR FRIY &I S Tb T-1g IRUL STl & fdepoia: e
DE F TS B IR T H 2Q IRY & 12 IRES 7 | GRUT ST & ARG
UfcRIE ST DI | 1.5

A battery of 10 Volt and negligible internal resistance is connected to the diagonally opposite
corners of a cubical network consisting of 12 resistors each of resistance 2 Q. Determine the
equivalent resistance of the network.

6. [l arer Fraaid &= A Rerd (i) ufrgraid (i) g ugrel & foly @
&5 XY iy | 1.5




Draw magnetic field lines when a (i) diamagnetic (ii) paramagnetic substance is placed in an
external magnetic field.

7.0'THEE B TP AAd BeDl FHRY JREGII &F B’ H I @R 3H JHD &F
& ofFad Fad W @ v 9 gl oY dn e B b RRI @ #eg Uik g
qreeh do1 (i fIg[d a18ed de) SId Iy | 3Maede = 99187 | 1.5

A metal rod of length'/' is placed normal to a uniform magnetic field 'B' and moved with a
constant linear speed 'v' perpendicular to the magnetic field.Then find the induced emf
(motional emf)between its ends. Draw the necessary diagram.

8. Ifq s gHusell H g8+ arell 2 THIRR &1 gRT BT 5 el Jbe H I B < dl
fgdire Gueedl # 20 frell diee &1 IR fagd ae® 9a I BT © | S HUsforl
BT A URebed ST DI | 1.5

If 2 Amp. current flows in primary coil reduced to zero in 5 milli sec, then 20 milli volt induced
emf produce in secondary coil. Determine mutual inductance of these coils.

9. 1 fagd g o)A & M forRag Si—
() Frata AferdT H=gH §RT S 8T B |
(il) 3NN URd gIRT Sraefyd 8l © |

(iii) ReATe gRT =1 USRI H UYh Bl & | 1.5
Write the name of electromagnetic wave of the following which

(i) Produced by vacuum tube Magnetron.

(i1) is absorbed by ozone layer in the atmosphere.

(ii1) used to control devices by remote.

10. fHAT 20 A1, ®BIHA X & ITA o & FHD H I 30 VA BIbd W D 3faddl
o @ A 9 99 g o Bl BIhd X 9T 20 I8 O SIWEN o ©§ Al
TR ? 1.5

What is the focal length of a combination of a convex lens of focal length 20 cm in contact with
a concave lens of focal length 30 cm. Is the system a converging or a diverging lens ?

11. TR & TR RIS | UBIRT & 3Uacd gq el &l -\ G dioig | 1.5

Derive Snell's Law for refraction of light from Huygen's wave theory.
12. a1 &1 aRWIT P | f[Jaae & oy smawae o forfay | 1.5

Define the Diffraction. Write the necessary condition for diffraction.



13. Ud 0.040 kg STHM @ Tl ST 1 km/sec @1 ATA H FeIch © | SO Sl G T
BT a—sell TR el S HIRTY | 1.5

Find the de-Broglie wave length of the matter wave associated with a bullet of mass of 0.040 kg
which is moving at a speed of 1 km/sec.

14. 3— Al B G TR RGBT §RT qIER DI fgalid AR (FareH Hfcrae) o
RT BT | 1.5

Explain Bohr's second postulate (quantization condition) through de-Broglie's matter wave-
hypothesis.

15. URHINT BHIFTT—

() segae afa (i) 74 ol 1.5
Define -

(i) Mass defect  (ii) Binding Energy

Yls—
SECTION-C

16. 9gd fggd & BRI fAyaxia ddt W Rerd el fd=g W fagya &3 &1 &S ura
DIFTY | MTaegh 3 g8 | 2+1=3

Obtain an expression for the electric field due to electric dipole at a point on the equatorial plane.
Draw necessary diagram.

3qdr / OR

ST & 99 &1 FeradT 9 A TS & U T AR Je dR & RO fhudl
fag R I &= &1 daam &1 Asis U<l SIS | eI = 918y | 2+41=3

Derive an expression for electric field intensity at a point due to an infinitely long uniformly
charge straight with the help of Gauss's Law. Draw necessary diagram.

17.31 QY FHR IR ATAD] S T §hls s U g Bl Gold YT BT |
aazgd o 9180 | 2+1=3

Derive an expression for the force per unit length acting on the two straight parallel current
carrying conductors. Draw necessary diagram.



34T/ OR

U AR BT Yo GHA GBI &5 H & A 0BI0N(0° < 0 < 90°) SR Y T
239G U &I A1 9 FST 3R & oy GF U HIFIY | Taedes 23 97y |

A charge particle is in motion, making an angle 6 (0° <0< 90°) with uniform magnetic field.

Obtain the formula for radius of its path and pitch. Draw necessary diagram.

18. fAeaRoT ¥ 1 Aoy 2?2 Yol a’9 fasead) uRuey &1 = 98¢ | s9a! el @
fTa dieedr & aRT wU & e B | 1+1+1=3

What is meant by rectification? Draw circuit diagram of full wave rectifier. Represent the wave
form of its input and output voltages also.

AT /OR

PN I STITS 1 Uvd fef3re IR & w1 arcd 27 PN G SRITS &1 uZafe e
IRIRTT B JAAIEIOTh deh UTd B BT URUY e g18v | g fefdre sl & v
IFfAATeIfOred ah o 9918V |

What is meant by reverse biasing of PN junction diodes? Draw circuit diagram for reverse
biasing of PN junction diode. Draw V-I characteristic curve for reverse biasing.

Yrs—g
SECTION-D

19. () gImad! 9RT & o AT He (rms) A9 Td RRIR AM H T w@fid I |

(i) TP Swarll SRIBHR 220 dlee ®I 1100 diee # gRafia &=ar g | afe Saa fgdas
HUSE H BRI BT [T 800 BN A WAMDB HUSHl H BRI Bl AT AT DIIY [2+2 =4

(1) Establish the relation between the root mean square and peak value of alternating current.
(i1) A step up transformer converted 220 Volt into 1100 Volt. If number of turns in its
secondary coil is 800, then Calculate the number of turns in primary coil .

3141 / OR

() ymadt aRT aRuer # ofAd oIfh &1 *iid U HIRTY |
(i) 30uFW®T T AR FaTRA 27mH S URT | SIIST TAT & | GRUA & Hh Qlal @l
JTGRT ST DITTY |



(1) Obtain an expression of average power in AC circuit.
(i) A charged30uF capacitor is connected to a 27mH inductor. Find the frequency of free

oscillations of the circuit.

20. () 9 Fox = %:(nm—l)[%—%}gﬁw AR | T H s R

= 31t 2 | 3maegd fa o §918v |

(i) forelt ST o @ QM1 gsol @1 ashdl ASATd 10 W g 15 | B | AR o @

BIHd I 12 T B Al 59D Uard &I Ui S DIy | 3+1=4
. : 1 | 1 .
(1) Derive lens Maker formu137 = (n21 - 1) E —R— . Here are the general meanings of the
1 2

symbols used in the formula. Draw necessary diagram.

(i1) The radii of curvature of the both surfaces of a convex lens are 10 cm and 15 cm.If the focal
length of the lens is 12 cm, then calculate the refractive index of its material.

AAdT / OR

() T TR geeell &1 A e BT gF o DY Safd <ffow wfafea W
o@ B YT QW (D) W I & | AP bRoT o q18¢ |

(i) e &maT 6 YT FRA B oY U WA el B Bied g R’ ERT STafe
sifert afafag 25 0 & €0 WR 99T 2|

(i) Derive the formula for magnification by a simple microscope when image is formed by it at
least distance of instinct (D). Draw the necessary ray diagram.

(i1) What will be the focal length of a simple microscope used to obtain a magnifying power of 6
when the final image is formed at a distance of 25 cm.



