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GENERAL INSTRUCTION TO THE EXAMINEES :

1. gReneff gdueE 31U Ue UF U AMHiG Jfrardd: ford |

Candidate must write first his/her Roll No- on the question paper compulsorily.
2§ Ue e a7 |

All the questions are compulsory.

3. U U Bl IR ol Ty SR GRaAD1 7 & ford |

Write the answer to each question in the given answer book only.

4. 511 U991 & 3TaRe Wos & S 99 & SN T a1 B ford |

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

5. U &1 IR oI ¥ gd U &1 SHHid 31aeg ford |

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

6. U UF & Bl G Sl ®URY H Bl bR &1 Ffe /R / R 89 0
o= wT9T & we BT & ALt 7 |

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 hHIPb 16 W 20 W <R fdded 2 |

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

1. ggfadedl Te (¥ xwi): 7191 Tl & SR &1 981 fAdhed a9 IR SR gRaHT §
ferfag |

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

() Frafa 3§ @1 Rieg oiEl ¢,q ¢, e o Bl 9o F=20% 3 gy ko

S.Lugfd § 99 grar -

2 2
(@1)9x10~ N;;" @) 9x10° N;;"
C? Cc’
&) 9x10° g) 9x10”
( ) * Nxm® ( ) * Nxm®
The K used in the Coulomb force F = Kq—lfz between two point charges ¢, and ¢, placed in
r
vacuums expressed in the S.I. system as -
2 2
(A) 9x10™ N;;" (8) 9x10° N;:”
C’ C’
c) 9x10’ D) 9x10”
(€) 9% Nxm® () 9 Nxm®
(i) faga & @ faga fwa 3 AEr wwe 8-

- dV, - dv .,
3E=— d) E=——
GNE=——F @) o

dE . dE »
q)V=——o!. ]) V=—
(%) ot (@) V="t
The correct relation between electric field and electric potential is-

- dV, - dv .,
A)E=— B) E=——
WE=——f 8) o
Qv=-3E; o)v =9E;

dr _ dr
(iii) TN &7 S.I ugfa § AEd 8-
@) ecm?/Vxs @) m?/Vxs
(d) Vxs/cm’ (€) m’*xs/V
The unit of Mobility in S.I. system is -
(A) ecm®/Vxs (B)m?/ V xs

(€) Vxs/cm? (D) m?xs/V



(iv) fOgd arT (1) 9 UaET I (V,) H AR T Y

(@) T=neV, (@)1= A
Vd
(|) V, =nelA () I=neAV,
The relationship between drift velocity (V4) and electric current () is -
(A) I=neV, () 1=0A
Vd
(©) V,=nelA (D) T=neAV,

(v) 10 =9 31 7 100 B a1l HUSA H 1 TR @ gRT yaTfRd 8 T 2 | Hred

@ Do W DI &3 BT GRATIT BRT— %
(81) 6.28x10°T (@)6.28x107T
(|) 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
(€) 2x10°T (D) 2x107*T
(vi) = vfcRrermr g &1 wIfs JoTie grar 28— A
(31) o @) 1
T T
i) 5 () 3
The power factor of a pure resistive circuit is-
(A) 0 ®) 1
T T
© 5 (D) -
(i) [[|Bd?=p, (10 +g, ﬁ) FHIGHRT T B— A



The equation [ﬁﬁ.d? = U, (Ic +g, dj)tE jshows -

(A) Ampere's law (B) Maxwell's law
(C) Faraday's Law (D) Ampere - Maxwell's law
(viii) U I TUYT BT BT X 14 FH. § dI AT ashal rear R — Y
(@) 7 @) —7 9"
() 28 I (@) — 28 I
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 AT FHI 1 =1.47 UG dlel DA & o &I fhdl 59 9 W
ST (Gt Ia) H STADBR 3IGTT HR <l & S BT MAIAAID o— %
(@1) 1.33 @) 1.47
1 1
) — q) —
N 1.33 (@) 1.47

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
C) — D) —
) 1.33 ®) 1.47
(x) I=1I cos>0® UG HaAT — VA
(@1) a1 s @1 @) ) | @
() Hera o\ @ (@) Yo—oie & a9 &1
I=1,cos”0 represent the-
(A) Snell's law (B) Brewster's law
(C) Malus law (D) Rayleigh Law
(xi) TSI BT YTl fIga TR § — VA
@) ho=smvieg, @) ho=smi -6
(@), =hv, (@) Smvi, =V,
Photo electric equation of Einstein is -
B ho=gmviee,  @ho=omi g,
) ¢, =ho, (D) lmV2 =eV,



(xii) AT BT BRI Bl 13.24eV B | A1 AINTIH BT <l MIfa 8RN %

(@1) 3.2x107""Hz (@) 2x10"Hz
() 2x10""Hz (€) 3.2x10"Hz

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

(A)3.2x10""Hz (B) 2x10"Hz
(€) 2x10""Hz (D) 3.2x10"Hz
(xiii) BTSSIoT URATY] &1 1 df HeT o AT (7)) FAGURA BT 5— A
@ n’® @) nd
@) n'd @ Ll
n
The radius of the nth orbit of the of hydrogen atom(rn ) is proportional to -
(A) n’ () n
©n ©) -
(xiv) 1IRATY] SHAT A1HD & FAGT SHoll & — A
@) lev (@) 14.2MeV
(|) 931.5MeV (g) 931.5KeV

The energy equivalent of one atomic mass unit is-

(A) leV (B) 14.2MeV
() 931.5MeV (D) 931.5KeV
(xv) BTSSIOTT URATY] B P 3ravenr § SHoil —13.6eV 2 | 39 AaReqT H goAag i dl
Rerfast ol grfl — P
(@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 (D) —27.2eV



(xw)ﬁlj;fffﬁmﬁ?ﬁ?ﬁﬁ?ﬁmé— /s

(@) cds C)RIKIE
(H) GaAs (3) P
Which of the following is an organic compound semi conductor-
(A) cds (B) Anthracene
(C) GaAs (D) Carbon

2. R I} 1 QR BT G x)

Fill in the blanks (i to x)

() Tey faggd e o fagd fggd WR Jaregul & ifihdq A & fUpdE & 419 &t
BT BFT A1RY | %

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

(i) fr< aTeTd BT URRIY SHH! TS oo UR Fedl g | jA
The resistance of a conductor decreases by .................. its Length.

(i) TP TR Bl diecHIer H BAIRT R B ol SqD A0NHH H TP oo
iR el ST ¢ | %
To convert a galvanometer into a voltmeter, a ..........ccccecueeueeee. resistance is connected in series .
(iv) eTfcraTete yarel & P TgRT (x) BT AN o BIT 2 | %
The value of magnetic susceptibility (x) of super conductor material is................. .

(v) Tearatt eRT BT ot A HeT W 9D RRER AT BT o AT BT 2| Y
The root mean square value of an alternating current is............. times of its peak value .

(vi) S8 UHIeT e A | faRel A1egq ¥ THA SRl § Al 98 SUad dIvl RN
I UG BIOT 90° BIAT B, IH ARIH A & fTY o HEA ¢ | %

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 98 TSI © Sl I8 IAT! & b T AR oo TP BB Y



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

(viii) <&l Smafdy W R fava Qe fava) &1 A9 BT B | %

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

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

(x) TR TET A9 OR AT FGATAD] DI ATABAT BT AT o BT 2 | A
At absolute zero temperature the value of conductivity of pure semiconductor is .................... .
3. 91 9ol & SR Uw uftp A T

Give the answer of the following question in one line.

() fe Tl &eaer (q>0) & forq oW g8 g3y | 1

Draw an equipotential surface for a positive charge (q > O) -
(i) STg=Terd & oIy UfoREddT(p) @ M (T) # WP 18T | 1

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

(iii) g & forg T @1 g forikey | 1
Write Gauss's law for magnetism.
(iv) o1 ™ g1 fovsd aReroT 9 &1 ute fdam Sirar 27 1

Which conservation law followed by Lenz's Law ?
(v) THTeT ORI @ U 9 AT faeRor @ forv gy I wiaR wu # forRau (1

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

(vi) ST fagg oTd T aRMTIT @IfoT | 1
Define photo electric effect.

(vii) AT SR Heraw AfAfHAT © forw mazad &7 o forRav |
Write two necessary conditions for thermonuclear fusion reaction.

(viii) TTSTR—ATHST YBHIvH YANT H Al AR A1MWE & FHelid &85 H o — B0l Bl
YUY 3R ¥ TR AR




\ 4

v 6 __
% 52> <— @ v T
3 NG H'b' 3N fhehT U wva 27 1

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

. 4 IR
v 37 o _.
—:i— :; > < 4 @ Target nucleus
What do'b' and'0' represent in the figure?
gus— q
SECTION-B

4. T FHIR @i FEIRA &1 IS ATedd ©Ic BT 8Fhel 'A' § T 39 419 Yors

'd" &, Al 3AD! GIRAT BT I Ga~ 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 dice TAT UG 3M=IRD UfRIE B 9l T o=iid aRYel el & fdepvia: -

SHE A S 21 uRu S # 2Q IR & 12 Uik 71 uRuY ST &1 \Hged
GfCRTE 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 Q2. Determine the
equivalent resistance of the network.

6. el qTar graaid &3 # Rerd () ufagma (i) Jggrad ugrell & forg g
& XY Efer | 1.5



Draw magnetic field lines when a (i) diamagnetic (i1) paramagnetic substance is placed in an
external magnetic field.

7.0 TS D UP ATeld BShl FHGY DI & B’ H ofad IEHR g9 RO &F
& orad FId N A VW T SY dl dele B & R & A7eg URa faga
qreeh g1 (T fAgfd argd de) d DIfolY | Aaeged = g1y | 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. A eI FHusell § g8 drell 2 TRIRR &f gRT &I 5 el Ahe H LI aR <
fgciae wusell H 20 Ml dice &1 URT fdgfd 918d ge1 U~ BIdl © | S Busiordl
BT I URbed 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. o1 g gy T’ & M faIRay -

() frata Aferdr A9EH gRT ST 8l 2 |

(i) 3MSI URA GIRT SraeNfyd Bl 2 |
(i) RHAC g1 F=I01 IueRN 7 W<h Bl & | 1.5

Write the name of electromagnetic wave of the following which
(1) Produced by vacuum tube Magnetron.
(i1) is absorbed by ozone layer in the atmosphere.

(ii1) used to control devices by remote.

10. T 20 91, ®BIGE U & ITA o @ F9H H I 30 FH BIGE O & Jqad
S B HASE W g9 HYh o Bl BIhd S R 57 Ig aF AMART o © AT
AR ? 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 ?

1. B & ORI FAGTT I UdRT & g 5 Fidl &I 9 a1 P | 1.5

Derive Snell's Law for refraction of light from Huygen's wave theory.
12, fdac @1 aRWIT SIRTT | fagcd & forg araeges e forfy | 1.5

Define the Diffraction. Write the necessary condition for diffraction.



13. U 0.040 kg GTAM BT Tl ST 1 km/sec DI ATl A Feld! © | SHA oI G AT
BT a—sTell TR & T BIRTT | 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. T— el B G AT URGSIAT ERT AR D1 gl A]fed (Fared ufcrae) &1
GRAT DI | 1.5

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

15. GRHTNT BHIFTT—

() SgAe afT (i) I ol 1.5
Define -

(1) Mass defect  (ii) Binding Energy

Yls— Y
SECTION-C

16. dgd fggd & BRI fAyeRiy da R Rerd el f9vg R fAga e &1 =oie arw
PTG | smaears o amsy | 2+1=3

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

31Tl / OR

TS & 99 &1 FeRIAr | = oTH s @ Yeb FHM AR e TR B HRYT fhdt
fag o fagd &3 &1 daar &1 @sie I B | Taedd & 9918¢ | 2+1=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.

1731 WY FHR YRTETE] dToidl & T §hls THls IR g BT Fold YT HIfoTT |
CICESEREE ECRIEL 2+1=3

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



AT / OR

U AR BT Ueb A Frabrd & H & | 0BIoT(0° <0< 90°) IART §Y A
21 D U B o0 9 PR NI & fory S wrd HIRIY | Jimawds faE 9ISy |

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

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

18. fIeaxoT 3 1 Ao 27 gl o™ e dRl gRuY &1 = 991-y | g9a! Haeh @
fTa dieedr & TR WU BT 12U HIRY | 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 SHITS &1 u¥d fef¥re IralReT 9 o7 drcad 27 PN G SraTS @) geafeflre
IRIRTT & ARG ah U BT T gRYY o g918v | uza fefdre aaReT & v
T AeTetford gk Wl 9918 U |

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.

Lrls—q
SECTION-D

19. (i) TaTatt 9RT & o /e Hel (rms) A U4 RRER A A SRR RAUd I |

(i) T STarll SRABER 220 dlee ®I 1100 diee H uRafdd oxar & | afe a1 fadias
BUSCH! H BRI I HT 800 Bl AT UrAHD HUSell H BRI Bl FAT ST DITSTY [2+2 =4

o]

(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 .

31edT / OR

() vamact aRT aRuer # ofad o1fikh &1 &oTd U S |
(i) 30uFT T AR MRS 27mH® URT I SISl AT © | URYY & Hh QI dl
3MgRT T P |



(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.

2. () S Ho %:(nﬂ—l)(%—%}?ﬁﬁtﬁ S| et g # s frd @

=g 3ref 2 | Sage e W 9ISy |

(i) fHeT IEART o & QMT Yol @ gehal AT 10 W 9 15 W B | Al o @l

BIHd T 12 WA B Al 39D U BT uaaid =d DI | 3+1=4
. : 1 1 1 .
(1) Derive lens Maker formula7 = (n21 - 1) rav Sk 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.

3AgqdT / OR

() T TR gerael! B IMaEE HdT B A Fa difoiy widfe sifo ufdfe we
QT B REATH (D) IR FAT 7 | Mg fhvor for 918y |

(i) ML &HAT 6 YT P B oIl UYh ARl GeAa! B Bibd I a1 gl Sdfd
aifow ufdfer 25 T & O R 94T 7 |

(1) 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.



