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Note : First 15 minutes are allotted for the candidates to read the question
paper.
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Instructions :

1) All questions are compulsory.
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i1) This question paper has five sections : Section A, Section B, Section
C, Section D and Section E.

111) Section A is of multiple choice type and each question carries 1 mark.
iv) Section B is of very short answer type and each question carries 1 mark.

v) Section C is of short answer type I and each question carries 2 marks.
vi) Section D i1s of short answer type II and each question carries 3 marks.
vii) Section E is of long answer type. Each question carries 5 marks.

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

qUs '3 / Section - A

1. a) THEHM G & § T T e, Th Tde - auT U@ a

HUT UL HIHI: ), F, TUT Fy I AT 81T & a9 [1]
) Fy=F,=F 1)F =F 7é F; 1) Fy > Fy, > F3  1v)
F1 < FQ < F3

b) Teh fag[a TR H§ g0 &7 H I[s &l T Ra«T 2R 7
I HHIT FAT & ATITT & [1]
nD1:2 mw2:1 m)l:4 1iv)4d:1

¢) - T HTh & [1]
Dms™'  ii)mts iii))m?* 2 iv) m2s?

d) A.C. IR & IfT 9T i = 2sinwt THEEE T qieest V =
5 cos wt ATee aa ITed &7 g1T1 [1]

DI i)5W i) I0W  iv)25W
e) I & fq-feTe & GmHT U Iaeil ISl 3 W T fois
EIEIE [1]

1) T ST i) € STENIT idl) 98l @I iv) §99 9 fis
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f) I ATIATAS H AYES AT FIHILI F 9L IH AHT AR
il ATeAd] (1]
I AT i) TE AT iil) TWECEAT 8 iv) T=T&r
SILIES

a) A proton, an electron and an a-particle placed in a uniform electric
field experience forces F7i, F5 and F3 respectively. Then [1]
1) Fy = Fy, = Fj3 11) F, = F 7é F3 111) Fy > Fy > Fjy lV)
Fy < Fy, < Fj

b) Two resistors R and 2R are connected in parallel in an electric
circuit. The thermal energies developed in R and 2R are in the
ratio [1]
n1:2 1m2:1 m)l:4 1iv)4d:1

. 1 .
¢) Unit of e 18 [1]

Dms™'  ii)mts iii))m?*? iv) m2s?

d) In an AC circuit if current 7 = 2sin wt ampere and voltage V' =
5 cos wt volt, then power loss will be [1]

i)zero i)5W i) I0OW iv)2.5W

e) A thin transparent sheet is placed in front of a Young's double slit.
The fringe width will [1]

1) increase 11) decrease 1i1) remain same 1v) none of these

f) When an impurity is doped into an intrinsic semiconductor, the
conductivity of the semiconductor [1]

1) increases i1) decreases 1i1) remains the same 1v) becomes
Zero

dUs - / Section - B
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2. a) 209HT x 10 HT &l AFTATRN HSeAr § 10 THEIIT &l R 72-
qIfEd & | SHAT TFAhT AT JTd ST | [1]

~

b) T &I AT (AT | [1]

¢) Fate 7 u f9=[a T aT & JHRT &ad? Hf qraeal
FT AET 500 nT & | $9 (G=IT &q< f qraear & A9 491

k [1]
d) T& faoysmar s & faw (0 - 6) a&e |ifes qur =g=aw
EECEEIMEIRMIE "

e) ETSSIST THTY i HoT &7 &l ol —13.6eV & 1 37 & 7
THh SAFELT dl Tl Fll 0F (eqfast et #aranm 2 [1]

f) 1.0 T 9T &l o Tl 7 ST | [1]

2. a) Find out the magnetic moment of a rectangular coil of size 20 cm x
10 cm having 10 A current. [1]

b) Write the unit of self-inductance. [1]

c) Amplitude of intensity of magnetic field of an electromagnetic
wave in vacuum is 500 n'T. What will be the amplitude of the
intensity of electric field of the wave ? [1]

d) Draw (i — 9) curve for a triangular prism and show the angle of
minimum deviation. [1]

e) Energy of hydrogen atom in ground state 1s —13.6 eV. What will
be the kinetic energy and the potential energy of the electron in the
state ? [1]

f) Find out equivalent energy of 1.0 gm of a substance. [1]

qUs - g / Section - C
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3. a) fag &IfeT & feeT smafora darias & e Fstt a=icq T A

leE? TR | 2]

b) T 2.0 FHI AT Fr TATRR FUSATH 1-0 A FI IRT A8
T I FUSATH 100 B BT AT FSeAT & el I¥ Ioq—T T
&TT &l qraxdr 3Ta FifarT | [2]

¢) A # afula S=aTa T &l el a1 F g7 JHaahi T &y
B & a8 0 9T & QAT AT &l & | T H Jeq= Ta TRmHT
JHIRIT Tt AT TRATI FTA FHITSTT T fT9m swisu | [2]

P

B
v

h Ix X X Ry F
X X X EE
d) ST TT TSy & i p-n G- SIS & ITART dl F 1T -
fafer gr=TET 2]

3. a) Prove that the energy density inside a charged capacitor is %EOEQ.

[2]

b) A circular coil of radius 2 - 0 cm carries a current of 1-0 A. If the
coil has 100 turns, find the intensity of magnetic field at the centre
of the coil. [2]

c) Figure shows a rectangular loop being pulled out of a magnetic
field B with a velocity v by applying an external force F'. Find
the amount of magnetic force induced on the loop and show its
direction. [2]

d) Discuss the working method of a half-wave rectifier using p-n
junction diode. [2]

UPBoardHub



qUs -3 / Section - D

4. a) ITT~AaT AT & ? AGQTE a3 qoT ST~qarer § Sa & T
qHIHOT FHfaT | [3]

b) U L-C-R IR #, FUSHT &l T T 400 Q T H-
JTRAT &7 STRA fasra 100 Q T& R = 400 Q & | IR &1

ST e IurTeR ST AT | [3]

¢) JUT Ada TIad-T dl SHATAT HITAT TUT TLHRITIH T il
Frtafer 9 Tarer ST | [3]

d) T& RIS & FAT 10eV & | TTq ST : (i) RIS @ T
LA, (i) RIEiT &l g | [3]

e) eI YT &I SHTEAT HITAT TUT HFaa o -U I A |4~
faa gz fafaw [3]

4. a) Whatis relaxation time ? Find the equation of the relation of drift
velocity and relaxation time. [3]

b) In an L-C-R circuit, inductive reactance of a coil is 400 () and
capacitive reactance of a condenser is 100 €2 and R = 400 €2. Find
the power factor of the circuit. [3]

c) Explain total internal reflection. Discuss the working of optical
fibre. [3]

d) The energy of a photon is 10 eV. Determine (1) the dynamic mass
of the photon, (ii) frequency of photon. [3]

e) Explain displacement current and write the formula related to Ampere-
Maxwell's law. [3]

5. a) Y& GEHSY &l (R0 ANE GIFT | SRl AT -27HAT &l

FoTd O ST | [3]
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[3]

fET gt & faga atesd oo & F47 aread & 2 &7 w3 9w

G C &l SfH-eT aieedl J1d ST | §e4T B 70 A

AT &g | [3]

¢) AN H, TRTI-(aefa TITT & TENT H [T fava wa q7-
HTIT AT oh T G TUAT T & | AT 2 TIT AT - o
il ITUET HITAT | [3]
. 1\
1-656 /
v

(volt)

O
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d) ATRYRT a1 & sthyererfora o fofaw | o7 e ud faeg-
T g1 | ffq e fr=r gt | 2 [3]

e) BTSSUS THTY &1 n FHAT &L &l F1 L, = —BfeVE1TR
ETES IS SFIeT Iatard fl =¥ A & (T aaw fear mar &)
T GETA &°T 2 - 55 eV FolT & RIS & AGITYT & 8T &

TS, TAFE T AT IATTT FHoAT &q¢ BH AT AT & | FalT &

ATHT B &I FqT0eH-H%ATU JTd ST | [3]
. a) Draw the ray-diagram of compound microscope. Find the expression
of its magnifying power. [3]

b) Find the current supplied by battery in the network shown in figure.
Also calculate the terminal voltage across the cell and charge on the
capacitor. [3]

OR

What do you mean by electromotive force (EMF) of a cell ? In the
circuit shown, calculate terminal voltage of the cell C'. The battery
B is of negligible internal resistance. [3]

c) In the figure, the plot of stopping potential vs frequency of light
used in an experiment of photo-electric effect is shown. Find the
ratio of % and work function. [3]

d) Write the characteristics of nuclear force. How is it different from
gravitational and electric forces ? [3]

e) Energy of nth state of hydrogen atomis I, = —f’—f eV. A hydrogen
sample is prepared in a particular excited state A. Photons of
energy 2 - 55 eV get absorbed by the sample to take some electrons
to a particular further excited state B. Find the quantum numbers

of states A and B. [3]
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gUs - g/ Section - E

6. I T T FT & 7 fagga &|w £ = 1002 N/C & Ush ST T
FITT 2 > 0, E 9FTcHS 4T 2 < 0 & 97 E RUTcHS & | SofT &l
TS 30 HHT a7 Tl ® GHdd IS &l ([qesdr 3.5 96T & | S9aT
Y O § | U@ 99dd T8 Ud &Y IS8 § 9§ ([ad Fd
FIAI: Oy, Oy TIT O3 FTA AT | TAT o ST A ATGI FIT &N
? [5]

AY

AN AT
-y L0 U x

AYAT

. ~ ~ ~ ~ (NN o)
FATAY e TUTRAY &l 9TRAr & [T gqv @ fifaw, o9
ITHI el & T AT WIS AT W | [5]

6. What is Gauss's law ? The cylinder is placed in an electric field E =
100z N/C. E is positive when the x > 0 and negative when x < 0.
Length of cylinder is 30 cm and radius of plane surface is 3 - 5 cm, its
centre is at O. Find the electric fluxes ®;, ®, and ®3 linked with each
plane and the curved surface respectively. What will be the net charge
inside the cylinder ? [S]

OR

Obtain the formula for the capacitance of a parallel plate capacitor
when a dielectric medium is partially filled in between its plates. [5]
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(AN aN

T f& fag P I Io9= FHHIT & & dieedr B =
|

g 5]

I'\ (aN
(g
M_

5g |1 T

21s 3P

1

- P l

HAYAT

[ Tl & & T areqd & ? I9gFd (Fa¥ &l Gam&=dr &
T HUSHAT ATATIT il FIATI T TTSE RITSAT | Ty TETHTIT M Tk
THIET TUT Ud ieedle? § & e aiafaa [ear raaar g ?
[5]

. Prove that the magnetic field produced at point P is B = 5 [1 + %} :

[5]
OR

What is radial magnetic field ? Explain the working of moving coil
galvanometer with suitable diagram. How can a galvanometer be converted
into an ammeter and a voltmeter ? [S]

. I YU H RIRE (f) Fr et & fwaor s § g1 2 - 0| T
RIFE T & ITA TIU & qHT Th ASHT a1 g0 IC @ST /T
e S Wiafara &r F91E, arediad Sars & Ararar 2 [5]
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TR FTEIT & 7 BT (gl & audTf & SAIad T &l AT

HIST | 5]

. Show the position of focus (f) in ray diagram for convex mirror. At
what distance from a convex mirror of focal length 2-0 m should a boy
stand so that his image has a height equal to half the original height ?

[5]
OR

What is wavefront ? Explain the refraction of waves with the help of
Huygens' principle. [5]

. I[@ AHATAR | p-<89 auT n-287 [@ieed [ @R a9
ST & 20-65 eV ITSIT ITed THIH & Udh SAFELT-dhleT JTH
C r o o~ . o
3T~ il & (o Aa9Td A JTarT qaT &l srfadhad aiar-
T T FITT | [5]

HAYAT

T TG 9T GTTA TAT ATIATART dl ATARAT [he AT -
afad aar & ? FAAfafed Ser § n-aET ISa=Tas & 9rd-
FHAT &l T HITAT : FTAd SAFEUAT &l F9ed = 8 x 1013 /em?,
FIEL & F9cd = 5 x 102 /cm?®, ITA® TAFEUAT il Masiied]
=23 x 10" cm?/V.s, Fier & Mfasiierar = 100 cm?/V.s1 [5]

. How can p-type and n-type crystal from pure semiconductor be formed
? Find the maximum wavelength of electromagnetic radiation which
can create a hole-electron pair in germanium of a band-gap 0 - 65 eV.

[S]
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OR

How is the conductivity of a metal and semiconductor changed with
raising temperature ? Calculate the conductivity of an n-type semiconductor
from the following data :

Density of conduction electrons = 8 x 10'% /cm?,

Density of holes = 5 x 10'?/cm?,

Mobility of conduction electrons = 2 - 3 x 10* cm?/V.s,

Mobility of holes = 100 cm?/V s. [5]

difas fMadai® / Physical Constants

TAFET &l LHAW (m,) =9 - 1 x 1073 fweer
TAFEUT T IATQL (e) = 1 - 6 x 1071 FaAre

A Fadia (h) =6 -6 x 107 JA-HATS
ferata & &TEr & ST (¢) = 3 x 10° m/s

et faaid R=1-097 x 107 m™!
leV=1-6x10""FeT

ETES ST TGATI &l LA = 1 - 67 x 10727 kg
Mass of electron (m.)=9-1 x 1073 kg

Charge on electron (e)=1-6 x 107 C

Planck's constant (h) =6 -6 x 10734 J-s

Speed of light in vacuum (c) = 3 x 10® m/s
Rydberg's constant R =1-097 x 10" m™!
1eV=1-6x10"" joule

Mass of hydrogen atom = 1 - 67 x 10727 kg
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