gfenforat & foru amr dwr :

GENERAL INSTRUCTIONS TO THE EXAMINEES :

1) wenef Ty 399 Y9 U W A sifHara: o |

Candidate must write first his/her Roll No. on the question paper

compulsorily.

2) weft I & i AR # | |

All the questions are compulsory.

3) &l Tl 1 IW TS IR | & o |

Write the answer to all questions in the given answer-book only.
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4)

S)

6)

5 vl 7 safte @us 7, 37 uft & ST U 9y & forg |

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

9 U o Teral 9 TS U § fopeft JehR <61 Ffe / 3= / fatramama g9
R &= 9T 6 WA I & Fal A |

If there is any error/difference/contradiction in Hindi and English versions

of the question paper, the question of Hindi version should be treated valid.

o N

S 1 I TG € T4 T 1 hHTh 3769 o1 |

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

7) 93 ST 14, 15, 16, 17 9 18 T 3=l fashed 2 |

There are internal choices in Question Nos. 14, 15, 16, 17 and 18.
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EEIE 3
wus - A
SECTION — A
1. gfoehedt 99 (i @ xviii) : 7= ot o 3T 1 HE forshed =9 oL I e
7 fafaw |

Choose the correct answer from multiple choice question (i to xviii) and

write in given answer book.

i) 2pcdAT 3pc AN % & Mot I H WER 20 cm g8t W f2ra & | &
Tl o T A T Sl o THHTIT 3T 31T 8T [¥4]
3) 1:1 ¥) 2:3 g) 3:2 €) 4:9
Two sphere of charge 2|uc and 3ic are located at a distance 20 cm apart

in air. The ratio of magnitude of electric forces acting between these
spheres will be

A) 1:1 B) 2:3 C) 3:2 D) 4:9
ii) IRgep 319 T T SI WTHF BT @ [%4]
#) Cm &) C/m ¥) m/C g) Cm’
The SI Unit of linear charge density is
A) Cm B) C/m C) m/C D) Cm’
iil) THfava g3 a1 foRd &= {@13Ti o A HIV BT & [%]
3) 180° ) 90° ) 45° g) 0°
The angle between equipotential surface and electric field lines is
A) 180° B) 90° C) 45° D) 0°
iv) fr= d @ wrdgy uerd g B [¥]
) ATh ¥) 3faareres
) e T) I
In the following dielectric materials are
A) Conductor B) Super conductor
C) Semiconductor D) Non-conductor
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v) Toreft dmees Sl o1 faega ames st 10 V g 31rdies gfedie 0.5Q 8 | ad
B T FAfrehaw ferga o/T 1 AW B [¥4]

3A) 5A ¥9) 10A q9) 20A g) 0.05A
The electromotive force of an accumulator battery is 10 V and internal
resistance 0.5€2. The maximum electric current obtained from the

battery will be
A) 5A B) 10 A C) 20A D) 0.05A
vi) e gUH T STTAfIG T g I & o ST Tett 718 gl I Fad & [¥4]
3) forer (gt staue) ) i Eh
) Hefer! i B T) v foeemm

The distance travelled by a charged particle in one rotation along the
magnetic field is called

A) pitch B) angular frequency
C) radius of helix D) angular displacement
vii) 3faareres 9ered quia: Yefid #id & [v4]
3) g gahed q) ST IER
H) id gehed T) YaA wiig geehed
Super conductors material exhibit perfectly
A) ferromagnetism B) paramagnetism
C) diamagnetism D) strong ferromagnetism

viii) 10 TR AT TSRS T Teh UTedT YT o Jehid &1F o &l I &
TEad 2 Tk id TRUE il G W HH @I & | e uige & gif @ fw %
Hey Ui foega aes §@ ‘B’ 37 8l @ | If¢ Tkl shi T GHI L <,

a1 T forga aree S 1 9 g [v4]
E
3) 4E §) 2E 9) E Q) 5
Abicycle wheel with 10 spokes is rotating at a rate of 2 Cycle Per Second
perpendicular to the horizontal component of the earth’s magnetic field.
This produces an induced emf ‘E’ between the axle and rim of the wheel . If
the number of spokes is doubled, then the value of induced emf will be
E
A) 4E B) 2E C) E D) 5
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ix) T YThcd hl HEd B [%]
31) Togga s ¥) for@ Se
%) foga g g) foea s
Self inductance is called
A) electric force B) electrical inertia
C) electric pressure D) electric energy

X) eIl G < §el JET 9 (rms) WH GT $Heh TG TH 1 39 il &[]
) 1:1 q) 1:2 ") V2:1 7 1:42

The ratio of root mean square (rms) value and peak value of an
alternating current is

A 1:1 B) 1:2 C) V2:1 D) 1:+2
xi) Tote fesent 4 g foega gehi ai @it 2 [%]
31) ITaEd AT o) H&H
q) tear am T) JUETH 9aT
The electromagnetic wave are used in remote controller is
A) infrared wave B) micro wave
C) radio wave D) ultraviolet wave

Xii) T STee] H ST 24 cm HaTs T WU 3T & | FG T I ST % &,
ql STedt i delt W T agg Ht e TEE gnft [72]

3) 32cm ¥) 24 cm g) 12cm €) 18cm
A bucket is filled with water up to a height of 24 cm. If the refractive

4
index of water is 3 then the apparent depth of the object placed at the
bottom of the bucket will be

A) 32cm B) 24 cm C) 12cm D) 18 cm
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ﬁﬁ 6

xiil) Toref Frgemer fism & fow smaaa =6 (i) T o +i (§) % ae 1%

BT 8 [%4]
o
3H) & ) 0
i ’ i ?
) )
q) Q)

The graph between angle of incidence (i) and angle of deviation (J) for

a triangular prism is

<N <N

8
A) & B) 0
i

WV

N

®) D)

A\ 4
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xiv) Tordl T W feua fopedt a1 foigatl o Hed hefiat Bl & [%4]
3A) 0° ) 45° ) 90° 3) 120°
The phase difference between any two points on a wavefront is
A) 0° B) 45° C) 90° D) 120°

xv) IR 9IgE P, Q, RUH S HRGEH hHIT: 2.3 eV, 3.2 eV, 4.25eV T 5.15eV
8 | 399 e =[ad <gel! STafd i arg grft [%]
3) R 9) S ) Q Q) P

The work function of four metals P, Q, R and Sare 2.3 eV, 3.2 eV, 4.25 eV and

5.15 eV respectively. Among these the metal having lowest threshold
frequency will be

A) R B) S C) Q D) P
xvi) TTER-HIE Yehlvi T | Wed garefdea wid giam 3 [%]
2141 :
#) U %) B
14 89
) 561Ba Q) 36Kr
Radioactive source used in the Geiger-Marsden scattering experiment is
2140
A) U B) "B
141 89
) B D) 5"
xvii) AR o= o foTU 3Trev=res am g1 =mfee [%4]
3) 273K F) 10°K
¥) 0K g) 10°K
The necessary temperature should be for thermo-nuclear fusion is
A) 273K B) 10°K
C) 0K D) 10° K
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xviii) afq e, fofdrea wa Swiem o foe Sl o JFaus e B, E, T
E, 1, o 370 W&l HeY B [2]

A) E;>E,>E,
9) E,=E,=E,
¥9) E, <E, <E,
<) E;>E,<E;

If the energy band gaps for Carbon, Silicon and Germanium are E,, E,
and E; respectively, then the correct relation between them will be

A) E,>E,>E,
B) E,=E,=E,
C) E,<E,<E,
D) E,>E, <E,

2. Tl o &6 gfd HifSe : (3 x)
Fill in the blanks : (i to x)

i) ag Afeehan faga &= @ g quea qrem fomr ¥eH & g8 & dehdl
2, 39 A=Y 6 HEAT B | [¥]

The maximum electric field that a dielectric medium can with stand
without break-down 1is called its
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i) fear o forga ufwy o 9@ 1 AA A BN | [%4]
31A 1.2A
N N
7
42A 5 I
The value of current ‘I’ in the given electric circuit will be A.
1A 1.2A
N N
7
42A 5 I
iii) feorelt dieerter o fagm ufa wehieh aieear wi FEd 8 | [%]

The deflection per unit voltage in a voltmeter is called

iv) ahr &= W@ o foreft foig w Eli=h 78 want W@ 3w feg W ufoomdt

6 oo sard 2 | [Y4]
The tangent drawn to the magnetic field line at any point represents the
direction of the net at that point.
v) o &1 frm G0 T4 T Ut Al B | [%]

Lenz’s law obey the conservation law of

vi) Toremm amr it sraEmen ek STk o <1 off | [Y4]

The concept of displacement current was given by a scientist
named
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EEIE 10
vii) 1.52 3THGCHT dTct hid o Teh ofd hl fhEl g T W Gol §a § o °
9E SEW B A & | G B 39aq B | [%]
A glass lens of refractive index 1.52 is placed in an open vessel filled

with a liquid, it becomes disappear. The refractive index of the liquid
will be

viii) 1 % 53 W TRl A A o STV 1 (eI @3l W=
B 2 | [%4]
The displacement of water molecules at any instant on the surface of
water at nodal lines is

ix) @ fopeft wie 61 qoreel et L & JY, a1 s9eh! g i
ST | [2]

If the wavelength of a photon is halved, then its frequency will

becomes

x) 0.10 kg 5o i Teh a8 10 m/s Hl =1 & TI0H & | $99 Felg T
1 -sieft e m B | [%4]

A body of mass 0.10 kg i1s moving with a speed of 10 m/s. The

de-Broglie wavelength of the wave associated with its will be m.

3. T Ul % ITUH | q Ul ° ST |

Give the answer of the following question in one to two lines.

i) dfe o fou afatiashar (p) Td T\ a9 (T) o T U6 ST | [1]
Plot a graph between resistivity (p) and absolute temperature (T) for
copper.

ii) & gcd ! aRuTa Hifere | [1]

Define current density.
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iii)

Vi)

vii)

viii)

11

¢ Joeh Teohel Yal ol (e Bl dl Jeehed Gadll 118 < Fom
grfieRtr feflau | 1]

If magnetic monopoles existed then write the equation of Gauss’s law
for magnetism.

forelt ugred = e (M), Gaehi dfisrar (H) aem geehi &3 (B) & 0ed
gey faflay | [1]

Write the relation between magnetisation (M), magnetic intensity (H)
and magnetic field (B) of a substance.

forga gaehia ST foRl Ed & 7 [1]

What is electromagnetic induction ?

Ush W@ gfoa foregd gerhRr 0T o el foe ST | 1]
Draw propagation diagram of a linearly polarised electromagnetic
waves.

JhTST b e ohl TG I | [1]
Define diffraction of light.

e FoRet aTq 1 FRIBEH 4.5 eV AT 8 I53 | I Biel (ShITTeh)
FolaeH bl TTferet Sl 1.5 €V &, a1 3Tafad ST o BIeH hl el JITd hifete | [1]

If the workfunction of a metal is 4.5 eV and the kinetic energy of the
photoelectron emitted from its surface is 1.5 eV, then calculate the energy
of a photon of the incident light.

3casH aeh Werey <t i fafEu | [1]

Write the definition of emission line spectrum.

e STEESH Afeh |JO 3 56d FHall 128 MeV &1, T 38%h! Tid e
YT Sl 1A T | 1]

If the binding energy of oxygen nucleus '7O is 128 MeV, then calculate
the binding energy per nucleon.
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e -4
SECTION - B

4. & v ufmy ¥, afe fig A9 B & wed qeaeniaar 15 pF &, af gurie X
ST FTd I | [1%4]
|
10uF
A || B
! X
10uF

In the given circuit, if the equivalent capacitance between points A and B is
15 WF, then calculate capacitance of capacitor X.

| |
N
10uF

5. UH-UTH W ¢ HEfoT 1 A Tehed 2H 8 | AT Th FHgeft H 0.1S |
foea o/ I @ Seht 15A B S 7, a1 gHll Hecit hl Foled ggdm § g
1A HINT | [1'2]

The mutual inductance of two coils placed close together is 2H. If the

electric current in one coil increases from zero to 15A in 0.1S, then find the
change in flux linkage of the other coil.

6. TR $ifre : [1%]
3) dreaH 9
¥) wifed UM |
Define :

A) Wattless current
B) Power factor.
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7.

10.

11.

12.

13.

13

Ul JATANEh TUE i TRETNG HINT | 36 W TG hig Teh TREeHT i IH
fofem | [1+%: =1Y%]

Define total internal reflection. Write the name of any one phenomenon
based on it.

gISTE o qUT fagia | YehlT o 3{Uadd gq el o1 =90 g Hifv | [1%3]

Derive Snell’s law for refraction of light from Huygen’s wave theory.

qieige fohdl had B 7 38 I3 g1 ST feffa | [1%]
What is polaroid ? Write any two uses of it.

ehTYT o 0T TG & JehrT Tl S9Te <l ST A1 T8 hl ST HWebdll & 7
g 2l R faIRau | [1Y]

Why photoelectric effect cannot be explained on the basis of wave theory of
light ? Write any two reason.

Y Selt Uehed T 8 91 & Feredfishtr & fgdia e i smen il | [1Y]

Explain Bohr’s second postulate of quantisation by de Broglie hypothesis.

giiya Hifu [1%]
3) HHHTIER

¥) e wfarefadt

Define :

A) 1isobars
B) radio activity.

RC Uit H Sietieh fohdl had & 7 Ui fheet & a1 qui au feweprdt &1
gy o ST | [1Y4]

What is time constant for RC circuit ? Draw a circuit diagram of a full wave
rectifier with capacitor filter.
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ﬁg 14

©UE - |
SECTION - C
14. <A fgyga o SR 35h 3181 W feua foreft fog w fagga & o1 =5ets ua
Hifsu | ATevEes o s | [2+1=3]

Obtain the expression of electric field at any point on its axial line due to the
electric dipole. Draw necessary diagram.

3AYA/OR
g o T gro fag hifSe T tes aum e 3 gHad =Tet o il
forelt fog W faea & &1 99 gt W vt 78 et & | srmawss fom
ST | [2+1=3]
Prove that by Gauss’s law the value of electric field at any point due to a
uniformly charged infinite plane sheet does not depend on the distance.
Draw necessary diagram.

15. ScIEdt dicedl €id o WY Jvfieg LCR aimer i Sfaenen w1 S o~
I | 3]
Derive expression for the impedance of the series LCR circuit with
alternating voltage source.

JAYA/OR

STEHITL S Pl | WU sl T@IT T 93T o &7 a9 w1y $Hifere | [3]
Establish the relationship between the number of turns in the coils of a
transformer and the currents.

16. i) 3 3A¢=TeTeh a1 UGS =TT i aRaTiya ST |

ii) GrT Sl T ! TR A gL A T > OK T n-IHR 6 ST 6l Hell oS
G TS | [1+1+1=3]
1) Define intrinsic semiconductor and extrinsic semiconductor.
i1) Draw energy band diagram of n-type semiconductor at temperature
T > OK, depicting the donor energy level.

3AYAT/OR
i) p-n®f % @0 H FE &3 T URERT fa9e” S aRATYa i |
ii) & Sl &R bl Tl d 8T A T > OK W p-ehR o U Hl Hall oS

G &3 | [1+1+1=3]
1) Define ‘depletion region’ and ‘barrier potential’ in the formation of p-n
junction.

11) Draw energy band diagram of p-type semiconductor at temperature
T > OK, depicting the acceptor energy level.
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U - 3
SECTION - D

17. SEI-HEe W 1 7 9fcy &9 ° fafau | 39w & et aw@re! gameer ar
o 3y W feua fopet fog W aehia & &1 I 9T hIY | TTE9ash o
ST | [14+2+1=4]
Write the formula of Biot-Sevart law in vector form. Obtain formula of

magnetic field at any point on the axis for a current carrying circular loop by
its law. Draw necessary diagram.

3AYAT/OR

ufeRR o1 giwefi T fafae | <o’ foreen & v o9 dig ar o g forga g

‘I’ Teh g9 €9 | Ya1Ed 8 Wl g | R % S ‘v’ g | 2| g (r>a) W
JEHIT & T SAsh T HIT | HTEwIH 7 F1ET | [1+2+1=4]
Write Ampere’s circuital law. Steady electric current ‘I’ uniformly flowing

in a long straight wire of a radius ‘a’. Obtain expression of magnetic field
outside of wire at a point of distance ‘r’ (r >a). Draw necessary diagram.

18. @ <l &war =l giedTiva shifve | g shifse fop fereft et guor <A1 wrepd gt
3Teh! ashal B <t amelt Bt & | 3trevges fertor fo sATET | [1+2+1=4]

Define power of a lens. Prove that the focal length of a spherical mirror is

half of its centre of curvature. Draw necessary ray diagram.
3AYAT/OR

AL &FFT W] TRATING VT | FXA FEGRN hl AL GHdT 1§ I
Hifae, afe fdfea wrse gfee S =Ham gt (D) W s7a1 8 | 3Trawes fohor fo
EEIEU [1+2+1=4]
Define magnifying power. Obtain formula for magnifying power of a simple
microscope, if the image formed at least distance of Distinct vision (D).

Draw necessary ray diagram.
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