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Notes - First 15 minutes are allotted for the candidates to read the question paper.

All questions are compulsory.
This question paper has S sections; Section-A, Section-B, Section-C, Section-D and Section-E.

9

3. Section-A is Multiple Choice type and each question carries 1 mark.

4. Section-B is of Very Short Answer type questions and each guestion carrics 1 mark.
5. Section-C is of Short Answer-1 type questions and each question carries 2 marks.

6. Section-D is of Short Answer-1I type questions and cach question carries 3 marks.
7. Section-E is of Long Answer type questions and cach question carries 5 marks.

8. Symbols used in the question paper have general meaning.
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1. (a)

(b)

()

(d)

@ug - ‘H
Section-A

= 3 eV faga &3 & g 38 27

() FEA/FeE (i) dree/de

(1) I/ Fea (iv) &/%aa fiz

Which of the following 1s NOT a unit of electric field?

(1) newton/coulomb (1) voltmeter

(1) Joule/coulomb (iv) Joule/culomb meter

wmgwﬁnéaﬁﬁw%msﬁ%mw!ﬁﬁh(me)ﬁmiﬂvé
wed R | §H U eraTen € R -

(1) evB (n) A
L .\ ey
(m) thsm() (1v) B

Parallel to the lines of force in a uniform magnetic field B, an clectron (charge )

moves with constant velocity v. The force acting on the electron is ........

(1) eB (n) Zero
L ‘B . 0 . ﬂ
(m) evB sin (1v) B
a1 &) faam few g fam o smafa 27
(1) ¥&Em (i) zZEwE
(ii1) Ham (iv) Fai
Lenz's law is based on which law of conservation of the following?
(1) Charge (1) Mass
(11) Momentum (iv) Energy

40 &t B1H gl & 390 AW F 25 W BFet g0 F Haqd AW H FE ¥ @@ W
71 A= gm ) FEa wft -

(1) -15D (n) +1.5D

(ili)) +6.67D (iv) -6.67D

A convex lens of focal length 40 cm is placed in contact with a concave lens of
25 cm focal lengths. The power of the lens pair will be :

(i) -15D (i) +1.5D
(1i1) +6.67D (iv) -6.67D
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nfanr AR F @ TeR e an S ww K fnft wt | (1)
(i) Z&TA W (i) AT
(iii) 1 R (1) 350 WIS

The wavelength of the deBroglie wave associated w.ilh a moving charged
particle depends

(i) on mass (11) on charge
(1ii) on velocity (iv) on all the three
FEATAS! ) TAHA ... (1)

(i) amw okt o w0 | (i) @ % s a9 T TG R |
(i) T F T A WA 8 | (iv) AN ¥g4 W 9B gt R, F wed et )
Conductivity of semiconductors .......... |

(1) does not depend on temperature.
(11) increases on increasing temperature.

(111) increases on decreasing temperature.

(1v) as temperature increases, it first increases and then starts decreasing.

g - T

Section-B
e & faam & dand feafao | ; ; (1)
Write the limitations of Ohm's law.
L-C-R 9ftag & fau wife onies &1 e fafe | (1)
Write the expression for power factor for L-C-R circuit. '
fapeht aftaa § 0.1 F%vs & ura S.OAR 0.0 A7 finedi R | AR shwa e (1)

faga aTe® 7= 100 V 2, 74 7Ry § @R 1 3fiwer B |

In a circuit the current drops from 5.0 At0 0.0 Ain 0.1 sec. If the average
induced emf is 100 V, then calculate the self inductance in the circuit.

wmmﬁmwmmmm%Mthmu 1)

Name the waves of the longest and the shortest wavelengths in the electromagnetic
spectrum.
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ETEEIE T § Jaan getagiq wan 6 e 53x 10 m d @ -2 B
w0 Bt ?

_ : =) :
The radius of the innermost electron orbit in hydrogen atom 1s 5.3x10""m. What is
the radius of the orbit n = 27

() méwrds # yem fags e fofee | O
Write Einstein's photoelectric equation.

w@ug - 9
Section-C

3. () 2Q3Qm59%zﬁwﬁauloaﬁaﬁmammﬁgﬁwn% (2)
sfo & waifes wra ) o i )

Three resistors of 2Q, 3Q and 5C2 are joined in parallel with a battery of 10 volt.

Calculate the current flowing in 3€2 resistor.

(b) ﬁtmmﬁmh%@unﬁgamfﬁmmviﬁﬁm} )
fam s @ o %1 7w 9.1x 107 Kg 2 |

Calculate the equivalent energy of the electron in the rest state in MeV. The mass

of the electron in the rest state is 9.1 x IO"“,l Kg.

(c) =fe s o Rewrt # frawm smgfa 50 Hz R, 7 fefa smafs w0 anfi 2)
TurA 33w sgfa &g pi am feeartt ) feta smgfa wn et
In half wave rectifier if the input frequency is S0 Hz, what will be.the output

frequency? What will be the output frequency of a full wave rectifier of the
same input frequency?

(d) mm@‘mmz?mgﬁamm. 2)

What is an equipotential surface? Write two characteristics of an equipotential
surface.
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Section-D |
sy ¥ ged % IEdATS &1 g3 Foqan fa=9eH B va B @ % g i frifia (3)
Hifs | ' :

Derive the formula of refractive index of the prism material in terms of minimum
deviation angle and prism angle.

fearse i fawga of P g felt verd & v 39 | Sfa s s s pw (3)
E*[p 2 2 | et 'p' fafre wfwn, J ur wae a1 E foaa & 4 dan &

Show that the heat produced per sec in the unit volume of a substance by electric
power PinJ porE’ / p. Where 'p' is the specific resistance, J is the current density

and E is the clectric field intensity.

ot fautfea werm w0 e 3 g 8 1 g ae 3.0 x 10 °7 R ea & (3)
fean sivitfers 2faror & siifers 3 1 3 2 | el srenfos o @Y Ses @ 1 4 )
Frafiadl ur wanfea 21 w0 # | s 7 an e ffaa 39 9w 2 aun faega o & yar 6

fewmd (a) ud & ufeam, (b) e & sm i 3 2, 7@ an ) gfa v ears w e a= gm e

The horizontal component of carth's magnctic field at a place is 3.0 x 10 5T and
direction of the magnetic field is from geographic south to geographic north. A
constant current of 1 4 is flowing in a very long straight conductor. When this wire is
placed in a horizontal table and the direction of flow of the current is (a) east to west
(b) south to north, then what will be the force per unit length of the wire?

foeft Foeelt o gadr voem o wfieor & sgEr @ ¢ & w1 9w w R, Tw (3
Frad wa Oy = 4t + 101 + 5 fisfi Jmw 2 | 3 FFvz F A Fvsh § WA
fagaanes @@ $i woEAT Fifw |

In a coil, magnetic flux changes with time ¢ where magnetic flux,
-, - » » . -
¢y =41t" + 101 + 5 millimeter. Calculate the induced emf in the coil after 3 sec.

2acht aved fF8 wgd 27 difean uig 8 oF wga ReeR & w23 evsai it (3)
HIG7aEHal &1dl 2 | #91 6800 A FUTEAETS AT wehret gra |ifEam s wa faga wwa seam
'Y

What is threshold wavelength? To remove one electron from sodium metal 2.3 ¢V
energy is required. Will photoelectric effect be produced by orange light of 6800 A

- 2
wavelength? | Turn Over
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(a)

(b)

(c)

(d)

(e)

Tada faya sl &1 afoarn fafiaa | 7w sfen afn @ o afze 7w o fafan ) @)
Write the definition of magnetic dipole moment. Is it a scalar quantity or a vector?

Wnite its unit.

P sl wm wfww § wm o aftea @ wfs i T i | 3)
3o v=200 Sin 300t volls

S o & v 27 af N

wrafi Fozeft # 3.0 A 6 wmw 0.001 s F %

A & A A s gveeh § 15 kV L=01H R =40 £1

mmﬁmmmma.mﬁ&mmmmmmu

In the following alternating current circuit, find the current and power factor of the
circuit.

OR

What is meant by mutual induction? If V=200 Sin 300 volis
current of 3.0 A is zero in 0.001 s in a x‘”/

primary coil, then induced emf in
secondary coil is 15 kV. Find a coefficient
of mutual inductance between the coils

149

’iMHzmqﬁzﬁq—mfaqagwﬁ{bm dyfoma smfmnfm 2 @3)
feﬁm(spaucmfﬂﬁﬁﬁzfa@wmfa@q}ﬂ =63INc R 1 fag m
=T &3 B &1 0= #491 #rn 7

A plane clectromagnetic wave of frequency 25 MHz is moving along the x direction

in vacuum at a specific point in space. Its electric ficldis . = 6.3 J N/c -What will be

the value of magnetic ficld B at this point?

SE F SfaF & 0 AT R 7 € 22 B AN | A & g SEvEE 3
sfqadi &1 300 Hifw | )
What is meant by interference of light? Explain with examples. Mention the

necessary limitations for interference.

F==TE 1 v faga wdiem fafaw | qar sdvem vd 2ecd aored 6 i (3)
$ifsw)

Write down Einsiein's photo-clectric equation. Define work function and threshold
wavelength.

)
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Section-E
: - F
aurfts €1 ufen f67 6T Sl o fnk et 27 2L Banral s b (5)
fea ma qfgy § 4 pF gufa w gfaq smEw aa
6 uF % gurfa ) @2 & dra fawara fea g7 | EShmi R T

E=20velt M=152

mIE 1 Wiy fafeu | fed S woge s @ g H] pc/m’ R | e & ity gwd
397 faga &3 A Fram 3@ Hiftre, 7R e (i) =EE @Y, (ii) o g H R )

On what factors does the capacity of a capacitor depend? AMF GUF
In the given circuit what is the stored L :

charge on .4 uF capacitor and what will be A “ra
the potential difference between the plates L
of 6 uF capacitor? BT -
- r=1Q2
OR E=20Yelt

Write Gauss' theorem. The surface charge density on the plate is +1 uC/m’. Find the
intensity of the electric ficld generated in it near the plate, if the plate is made of (i) non-
conductor material, (i1) conducting matenial.

farefi Mefta g @y & vads F g7 I FA W U A9 F e wwa g d 0 (5)
g7 &1 frma ifso | '

vE
faada fadt w7a 7 fagds i sfawm § @ sw fafe | s@rmmen # & Y@ g g wem
&1 faads 2@ s @ | faeds wfesy w &= wwa 93w af2-
i) URS B FW O F WH Wgw fA1 9 ?
i) tafez #1 $8 3 Fe0 w0 oA w7

Using the formula of refraction of light on a spherical surface, derive the formula for
the focal length for a thin lens.

OR

What is diffraction? Write two differences between diffraction and interference. In the
laboratory, the diffraction of light is observed through a single slit. What cffect will it
have on the diffraction pattern, if (i) shorter wavelength of light is used? (ii) the slit is
made narrower?
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8. mm%mmﬁmmlmmﬁ"'m‘iﬂ!ﬁ (5)
i ) 3l @ g fefan | wEg T % s 399 i AR e v
3a #ifam |

U=
g e o &7 @ shea g g 8 S 4 e A 7 AR SARE(H) T

a-m(zlle‘)%muﬁqﬁamhmmﬁm: B, 3 B, ®, 7@
HE 4 (H? 5 He' + 0 # g w3 Q % W w0 Em?

Write Bohr's postulates for hydrogen atom. Write the formula for the energy ot'.clte_cu?n
in n"-orbit of hydrogen atom. Find the value of first excitation potential and ionisation
potential of hydrogen atom.

: OR
What is nuclear fusion? By this process how is energy generated in the $un? If binding

energy per nucleon for deuterium (/7 ?) and a-particle (21184) are B, and B,

2 2 - .
respectively, what will be the value of released energy Qin (H™ + (H™ = JHe” +07?

9.  p-n-ufa gwrg i sasa g aun fava s w9 R 7w & B (5)
! 3 A 7 9w e 3 9 WS e Sy
vz 7 23 ma gftey § 21 gETEt § v & 3w __.fé.—m—
* wfey 50 Q w1 wva wfady 3= R | afe #2h 6 aee
&1 71, 7@ 100 Q & wfaty § um sa Hifw | —=

———
+ -
I L1 2
@

ari-iiad @ frm w7 4 dad % Faw @ faga va gER $UEe § g W qah
&3 % fou sgae @ fmm Hifsw

How are the depletion layer and potential barrier formed in a p-n-junction diode?

What effect will be produced on depletion layer and D4 15000

potential barrier due to forward/reverse biasing? In ' F—D'—-mj

the given circuit the forward resistance of both the D S0 .

diode is 50 Q cach and backward resistance is . M—

infinity. If battery is of 6 v, then find the current in !

100 Q resistor. e 2’\7_—‘:::[1_—
OR

What is Biot-Savart's law? According to Biot-Savart's law, derive the formula for the
magnetic field at the centre of current carrying circular coil.
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