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General Instructions --

1) First 15 minutes are allotted for the candidates to read the question
paper.

i1) All questions are compulsory.
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ii1) This question paper consists of five Sections -- Section A, Section
B, Section C, Section D and Section E.

iv) Section A is of multiple choice type questions and each question
carries 1 mark.

v) Section B is of very short answer type questions and each question
carries 1 mark.

vi) Section C is of short-answer -- I type questions and each question
carries 2 marks.

vii) Section D is of short-answer -- II type questions and each question
carries 3 marks.

viii) Section E is of long-answer type questions. Each question carries S
marks. All four questions of this section have been given internal
choices. You have to answer only one question from the choice
given in the question.

ix) The symbols used in the question paper have usual meaning.

gUs -- 37" / Section -- 'A’

1) ) a7 SAFELT q H TWEIT 1 AT, & g T & | 7 a1 oA
qTr TEATARY T AT (T agffae aof &\ w: F\ 09 & | 9w
TAFEUAT & T AT T WIAeldid AT~ & 90, dq -- (1)

(i) Fy, STaREfaa @I auT F, AT 8 ST |

(i) F, ARG @I WG F, & A I &7 SITa |
(iii) [y = 9T AT [y = A=

(iv) Fy, U F, 91 staRafad &ir |

a) Two electrons in air are at a distance of 1m. Gravitational and
electrostatic forces acting between them are F; and F5 respectively.
If dielectric constant of medium between them becomes infinite,
then --
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i) F7 remains unchanged and F5, becomes halved.
ii) [ remains unchanged but F5 becomes zero.
iii) /'y = 0and I, = o0

iv) Both F} and F5 will remain unchanged.

&) THII 990d IcaoT H g« IR & AW i dars - (1)

(i) AATITaq TR &l AGMT 92 (i) T8 & RO HAT I
(i) ATITTT THTI dr draZar (iv) oArs feuag 9w
q7

b) In photoelectric emission, value of saturation current depends on --
(i) the frequency of incident (ii) work function of the surface.
light.

(iii) the intensity of incident (iv) the anode potential.
light.

TT) Uah S0 SAFE T Gl Udh a1 S I€ A9 4 x 10 qree /AT,
F AT T 2 % 1072 T/ & G Aee & e fereit fersrerer

& frer SITaT & | S ST & It g1 -- 1)
(i) 2 x 107 |/, (i) 8 x 10* AT/,
(iii) 6 x 106 /. (iv) 6 x 107 {T/&.

¢) A narrow electron beam passes undeviated through an electric field
of 4 x 10* V/m and a magnetic field 2 x 10~% weber/m? applied at
the same place. The speed of electron beam will be --
(i) 2 x 10" m/s (i) 8 x 10* m/s
(iii) 6 x 10° m/s (iv) 6 x 10" m/s

) 10 3 AT 15 AT & T GHT-=aY ®7T 7 IS & | G &l
V aTee & deil & SIS Q0T =T & | (F&T :Y &7 99 ST 1)

1)

(i) 10 T A & 9T &7 AT 15 309 & QAT § Tarad
qT F &T g1 |
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(ii) T AT § A S TaTad st |
(iii) T ot & fawa a1 f=r--Ry=r g |
(iv) 9T ot & fawa Ta gqm g |

d) Resistances of 10 ohm and 15 ohm are connected in parallel. Combination
is connected with a battery of V volt. (Choose the correct statement.)

(i) Value of current in 10 ohm resistance will be smaller than current
flowing in 15 ohm resistance.

(if) Same current will flow in both the resistances.
(iii) Potential drop in both the resistances will be different.

(iv) Potential drop in both the resistances will be same.

F) T 3T AT U AqAA T F T T8I H TG 7 | KTl hidd

=T (F) 999 & | 991 &7 sT9a 81T -- 1)
(i) AT AT JAHT (ii) I o S
(i) FHTATT T o7& ST (iv) THAT A< 4T

e) A convex and a concave lens are placed in contact. Focal lengths
(F) of both are the same. Combination will behave --
(i) as concave lens (ii) as convex lens
(iii) as planoconvex lens (iv) as plane plate.

) e e T & S ST ST-- T oAl aT &l aeaTeed (e A8l

FLAT & - (1)
(i) THATT T (i) AT I
(iii) ST I (iv) T 9%

f) Wavelength of de Broglie wave associated with a moving particle
does not depend on --

(i) mass (ii) velocity
(iii) charge (iv) momentum
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gUus -- '¥' / Section -- 'B'

2) ) Tdhed (540 & faga= e 7 et & feafa & fao gz
ferfam (1)

a) Write formula for the position of minima in the diffraction pattern
of a single slit.

&) [T arhys &1 etfaes g ffe s w i aars 2 (1)

b) Mainly on which factor, does the stability of a nucleus depend ?

M) Yfearufees fafaor wamr & g ymra gmfSa e g2 (1)

¢) From which part of the atom, are radioactive radiation emitted ?

) @RS & o-FT Al AT § @O sy faf@o (1)

d) State the result obtained from Rutherford's a-particle scattering.

¥) f@er & & (9 ares a1 & TR fafaT | 1)

e) Define electromotive force of a cell.

) If< fag[a &qe @1 e asgad & el ai, ad Sqa&T (-
fEarr & EnT 2 1)

f) If electric field lines are mutually intersecting, then what is the meaning
indicated ?

qus -- '"q' / Section -- 'C'

3) &) faemI=r uT F=T g § 2 fTeds T STeT 9T 7 fee
e =T grar & ? 2)

a) Whatis displacement current ? How is displacement current different
from conduction current ?

UPBoardHub



) U TGS Soi Udh T €T I5gd & (E) & I ﬁﬁTT@T%l
Wﬁ‘wqu &Y & THAY & | TAT & I[SHAaTAT &0

qu FAFT a1 S L 2)

b) A non-conducting cylinder is placed inside the electric field (E).
The axis of the cylinder is parallel to electric field. How much will
be the total electric flux passing through the cylinder ?

T) T=AT & 12, 800 [T ST &1 WA ITeTdh AT RT Iql aaa

JTIAT & 0T HITAT | (2)

¢) Assuming Earth as a spherical conductor of diameter 12, 800 km;
calculate its capacity.

) TR & fqrsaT Ud 39T SXAHTT ST H G- &l G2 (o1 -
T o1 gurisu & arfae &1 99cg S |@%ar W i a8t
FATH | (2)

d) Write formula relating to the radius and mass number of a nucleus
and show that nuclear density does not depend on mass number.

"Us -- 'T' / Section -- 'D'

4) F) TR 9T IoAAT & [0 AT AT GHIRLT (AMET |
e oTq & FTRAT 4.2 eV 71 T IT 20004 HT TR -
T G SAFELT IcATTd &7 78 & | SeAfad S ae @l & Ay
frdt feve gma &t | 3)

a) Give Einstein's equation for photoelectric emission. Work function
of ametalis 4.2 eV. Electrons are emitted due to light of wavelength
2000A. Find the stopping potential for emitted electrons.

) T--GEHT JIS & ARG &l (AT T FTES LISl AT
FUTR T H FTHE I &l T T LT o ST Sl [ &y A
g TWISU | 3)
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b) Give postulates of Bohr atomic model and draw energy level diagram
for the first three lines of Balmer series in the hydrogen atomic

spectrum.
T) few o IRTy # FieeHeT auT THIET & e JTd S |
FIT TR AAATE &l ATSITH 7 ? 3)
R=45Q X; =400
—A\W\ Ly
V = 135v/2sin 100t () (Dv — Xo =400
&)
A

¢) Find the readings of voltmeter and ammeter in the given circuit. Is
the circuit in the state of resonance ?

T) fFET g faEd & U6 99€T 9T dqC H 0 R a
FHI H & & & aL TN SIS | JHRT & q & AT
Fera graai faaea & 180° g3 H &d &g TN 2 (3)

d) Find the formula for work done in rotating a magnetic dipole in a
uniform magnetic field through an angle §. What will be work done
in rotating a magnetic dipole lying parallel to magnetic field by an
angle of 180°?

%) fagra T aaraaT s ? faga g aar X Gwr & faam
& I S9 (a9 &Y UF JFaT &7 &l [Q9Td &eAr: Y UF
7 9T 5 & | @7 & 99 U g &y T a1
ferfaT | fasga g aar saf aan § f&d W& = gran
77 3)

e) What are electromagnetic waves ? Electromagnetic wave 1S moving
in X direction and directions of its electric and magnetic fields are Y
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and Z respectively. Write general equation for electric and magnetic
fields of the wave. How electromagnetic waves are different from
sound waves ?

5) &) p-n G H gUET &Y I &9 (biasing) HT TRHTT TH-
ST | p - n G STATS AT AT HT AT AT (TSR il TRTT
Fifaw aur e wa g fave == ar wefva st (3)

a) Explain the effect of biasing on depletion region of a p - n junction.
Using p - n junction diode, draw a circuit diagram of a halfwave
rectifier and show the shape of input and output voltage.

&) frdT & & T, 39 T U T TR d UF i Qe &7
Ao & | ool FITT | 90T FERAT aTed T8 I\ T
& fafeeor safaa 1T & | STafed SHae i & [T ST--q0Ter
AT T iU | (3)

b) For any particle, its particle and wave nature can be observed simultaneously
Comment. Radiation of wavelength A incidents on a surface of
negligible work function. Find the de--Broglie wavelength for the
emitted electron.

) 99 IR G T [fai® & FEHT & G == | K))

¢) Explain Kirchhoff's laws related to electrical circuits.

o) TEdr G &l AT qI@l dl qoaT & =T A &, 741 ?
et eTqadl g g Taias a9 &l TR AT [ e
EIT WS | AT e S+q 9 F1ar & | (3)

d) Reflecting telescopes are supposed to be better than refracting telescopes.
Why ? Draw the ray diagram for image formation by a refracting
telescope. Final image is formed at infinity.

3YCT (OR)
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RTINS T F9T dTe9d & 2 9T S0 aar W7 g&iad gl
&7 AT G TR & &G0 dl GHATST |

What is the meaning of polarisation of light ? Whether sound waves
are also polarized ? Explain polarization of light by refraction.

F) | THETE & qoAd & @ 9L [qaiae V & | 9@ &t A9 d 7 |
ITeAdh H (e[ &q¥ Ud IH& TAUrer 9% 4T {19 g1, FfT
3)

(i) V 3eT & fegr ST ?
(ii) | TAT FT fEIT AT 2
(iii) d FAT & femqT ST ?

e) Potential difference at the ends of a conductor of length (/) is V.
Diameter of the conductor is d. What will be the effect on electric
field inside the conductor and its resistance, if

(i) V 1s halved ?
(ii) [ 1s doubled ?
(iii) d 1s doubled ?

qus -- 'q' / Section -- 'E'

6. 3T AT ATAST &I Udh AT AT GRT TS IL FSlT &1
AT T~ HITAT | (5)

6. Derive the formula for energy loss on connecting two charged conductors
through a conducting wire.

3YAT (OR)
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TIAEd 9GTY & S&A0 &1 3T GHSAEU | I SHTRAL & el
& T AR TaTY T+ I I STRAT I¢ F97 AT 8T 2
T EUTRART &F god JTiRar IR H 7.5 yF 3T GH=a% e
T 30 puF & | ST STRaRT &l T -9 STRATd F2T §190 2
Explain the meaning of polarization of a dielectric material. What
will be the effect on the capacity of an air filled parallel plate capacitor
on putting a dielectric material in-between its plate ? Equivalent
capacity of two condensers in series is 7.5 uF and 30 uF when in
parallel. What will be the capacity of both the capacitors separately ?

. BT & fad g aiirarst a1 fagia fafaw v 39« = mamw

¥ QLRI ATTA & [HIHT Hl AT HITAT | (5)

. Write Huygen's principle of secondary wavelets and verify laws of
refraction on its basis.

3YCT (OR)

FATATE G, T qTUT AT AT TR &l 7 GHATST | 7]
& - It 7 T (s aea ST gIaT &, #9012 I
& - EnT & 60004 F e & fAaw faesr & Jers
0.04 79T & | fafmt & o5 Fr gy 1 9 7 T feeer & e
T AT g Aare et &ir g2 = fafiat & 7o sr=aarer

T AT |

Explain the meaning of coherent sources and sustained interference.
Why central fringe in Young's double slit experiment is always bright ?
In Young's double slit experiment, fringe width is 0.04 cm for light
of 6000A. Distance of screen from slits is 1 m. Find the distance of
third bright and second dark fringe from central fringe and also the
separation between the slits.

. FTAT--GTEC & [ & TN R AT AFTS & S8l AT

(aN C (o o
d G 3T~ T &7 & ([T @ Fed=T ST 1 (5)
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8. Derive the formula for magnetic field due in an infinitely long current
carrying conducting wire using Biot--Savart law.

3TYCT (OR)

T AT AT T H g &S | e st 7
IRT 1072 Hahs H T &I ST & A & qaiga | 1500 qree & 4.
aqT. a6 A &7 ATAT & | HSAT T AT TLLT 07Tk 0.5 FT0

& | TS § RRTE SR & A 7T Sy |

Differentiate between self-induction and mutual induction. The current
in primary coil becomes zero in 1073 s and an induced e.m.f. of
1500 volts is produced in secondary. Mutual inductance of coils is
0.5 H. Find the value of initial current in the primary.

9. SETH FHATAS & MY I ATAFR, HATTAT 3N T TAT H 3T
HAATET | (5)

9. Explain the difference between conductor, insulator and semiconductor
on the basis of energy band in solids.

3YCT (OR)

A&, AT AL Alg T ol & TR

<
[aNl -

FHITAT | qRTATET IRAT AT, S JHaH &l HITd TG FLal &,
qHATRU |

Define diamagnetic, paramagnetic and ferromagnetic materials. Explain
that a current carrying solenoid behaves as a bar magnet.

Wifae <= / Physical Constants

At Fadia (h) = 6.6 x 107 A -- HHUS
Planck's constant (h) = 6.6 x 1073* J--S

UPBoardHub



TAFELT I AET (e) = 1.6 x 1071 FATT
Charge of electron (e) = 1.6 x 10719 C

TAGE T &l LHAT (m,) = 9.1 x 1073 fR .
Mass of electron (m,) = 9.1 x 1073 kg

[T § s & 91t (¢) = 3 x 108 |1/,
Speed of light in vacuum (c) = 3 x 10° m/s

1
— =9 x 10° e - AT /FeATH?

47'('6()

— =9 x 10 N--m?/c?
47’(’60 m/c

leV=1.6 x 1071 3T
leV=16x10"1]
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