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fS<9r / Instructions :

(i) T TR 3 a1 & | / All questions are compulsory.

(ii) T M- H 5 UL & : |US 37, @US T, GU€ ', U
' YT 9V ¥’ | / This question paper has 5 sections: Section A,
Section B, Section C, Section D and Section E.

(iii) |UE I TEfIReIT & TUT Tl 0T 1 3 & & | / Section
A is of multiple choice type and each question carries 1 mark.

(iv) | T AT AL ITUT & a7 T & T | AF &7 |/ Section
B is of very short answer type and each question carries 1 mark.

(V) @US ' A IAUT T & & a7 ol T 2 HF: dh g |/
Section C is of short answer type-I and each carries 2 marks.

(vi) FUE T AT ITUT [ AT o & a7 eddh T 3@ a g |/
Section D is of short answer type-II and each carries 3 marks.

(vii) T T faeqa 390 &, T ® T 5 3& & & | §9 @S &
TR AT H AR ([Gahed @7 99 & [6dT T8 & | UE
WIAT H AT {0 0 59491 § § hael T T & AT & |
/ Section E 1s of long answer type. Each question carries 5 marks.
In all four questions of this section with internal choices have been
given. You have to do only one question from the choices given in
the question.




(viil) TIT-9q% H TIFT TAldl & A= 319 & | / The symbols
used in the question paper have usual meaning.

qus -3 / SECTION - A

1.(F) AT &L & ATAF grar & 1

(i) newton x metre”! x ampere ™!

(ii) newton x metre 2 X ampere

(iii) newton X metre 2 X ampere !

(iv) newton X metre ! x ampere >

The unit of magnetic field is : 1

(i) newton x metre~! x ampere !

2 2

(11) newton X metre™ ~ X ampere

(iii) newton X metre 2 X ampere

(iv) newton X metre~! x ampere >

(@) FfT IS ;AP &[G 3.6 fermi &7 a ATTHF 5. Te!”
Fr fae=ar e 1
(1) 8 fermi

(i1) 6 fermi

(111) 5 fermi
(iv) 4 fermi

If the radius of the nucleus 13A1*" is 3.6 fermi, then the radius
of the nucleus of 5,Te'? is : 1
(1) 8 fermi

(i1) 6 fermi
(111) 5 fermi
(iv) 4 fermi
(IT) SATSTEEIT oh TEhTIT A& THIRLOT H A TeA g d (e | Laqur
F T FTIeT gATE 2 1
OEIEED
(1) SLHHTT




(iil) Ja T

(iv) FSIT

Which of the following laws of conservation holds in Einstein’s
photoelectric equation ? 1
(1) Charge

(i1) Mass

(i11) Momentum
(iv) Energy
@ T fFEr L — C — RIRTT & Vi, Vi, Vo @™T V) &THIT:

Cehed, T, ST T G40 § &7 ac ATeeH e &
qTed i &1, a9 1
Q) Vo=V, +Vr+ V¢

(1) Vo = (VL ~ Vc) + Vi

(iii) V5 = V2 4+ Vi + Vg

(v) V3= (Vo ~ V)2 + V3

If Vi, Vg, Vo and Vp are readings of ac voltmeter across the in-
ductor, resistor, capacitor and the source respectively in a cer-
tain L — C' — R circuit, then : 1
WD) Vo=V, +Vr+ Ve

(1) Vo = (VL ~ Vc) + Vi

(iil) V5 =V + Vi + V&

(iv) V5 = (Vi ~ Vio)? + articleusepackagetikzamsmath

) (7 & & FIT-AT R A JET 7, SR g AT F AT 0y
oI & TR & SATTAAE & (01 > ny) ?

|

Which of the following ray diagrams is correct, when 1 is the refractive
index of the medium and ns is of the lens material (n; > ny) ? 1
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(1) (Figure 1)
(1) (Figure 11)
(i11) (Figure 1i1)
(iv) (Figure 1v)
(F) FHE TGT & &7 S F7 I ITU HeHST: [ TUT 315 | $Teh et
Gl ATYTd &7 - 1
(1) 3:1
(1) 1:3
(i) 9: 1
av) 1:1
The sides of two solid cubes of the same material are [ and 3/ respec-
tively. The ratio of their resistances will be : 1
(1) 3:1
(i) 1:3
(111) 9: 1
iv) 1:1

qus - ¥’/ SECTION - B

(a)&) e To TR § 9T i FTAT FTE ? 1 article circuitikz
F) T T IR H aRT i ST AT FATR 2

; 6A

10A 3A-
3A

What is the magnitude of the current ¢ in the given circuit ?
1

(&) A FT F@T =Ty ? 1 What is Lenz’s law ? 1

(T) p-n =T § TT&T Wd & FAT aredd & ? 1 What is
meant by depletion layer in p-n junction ? 1




() /3 AT qTet ATHT H ATTAqT I FT1ad AT,

STefeh I AT 60° 7 | 1 Find out the angle of
refraction in a medium of refractive index /3, when angle
of incidence is 60°. 1

(F) FaTa & T a9a-gr e T & THaa T &L T A9
By = 510 nT (ATEEAT) & | TOT & I &AL A AETH
FTE ? 1 The
amplitude of magnetic field of an electromagnetic wave in
vacuum is By = 510 nanotesla (nT). What 1s the amplitude
of the electric field of the wave ? 1

(F) ATIFTRT TAT ATETFTRT I=THT 7 F9T &7 A7 &
? 1 What is the main difference between paramagnetic
and ferromagnetic substances ? 1

qus - g’/ SECTION - C

(a)@F) ST H AT qUE &l HTEIT Al 1A T | 2 Explain the energy
bands in solids. 2

(&) TETHIS & HACHT HU AU AN & (TSR Fq180 | 2
State the conclusions of Rutherford’s a-particle scattering
experiment. 2

(IT) T [T T I ahl ST &1 GEITCAT adTQ e a1
T &1, T a1 H & (el TTaet Sl ST s ? 2

If the corresponding de Broglie wavelengths of proton and
neutron are obtained as same, then which of the two will
have greater kinetic energy ? 2

() Uk Fe § 4 Q IO a1 § 9RT TETad s Jrar & |
FET S § U A= ) O Taerg § 9T AT 8 d feed 9%
Sl T A=A e TUAUS T FINTT TGl a1 arr &
T T 99T § G0 FST 39T #ear & | 2 A current

is passed in a wire of 4 () resistance by a battery. Find out
internal resistance of the battery, when current is passed in
another 9 () resistor by the same battery; while same heat is
produced during the same time in both the wires. 2
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|Us - T / SECTION - D
(aY®) AT Q TIT r T R (R > r) [ATsam=i & &7 Fahf~Zd

FE AT 9 39 Wl § fqaia g simar & arfa
ITH AT & TS T-cq a7 &1 | Ieh IHTSS el
WWWWWI 3 A charge ()
is distributed over two concentric hollow spheres of radii r
and R (R > r) such that their surface charge densities are
equal. Find the electric potential at their common centre. 3
(F) T FHEHT T FIT & 2 T A & & SATAT &l
SATEHT Tl | 3 What are electromagnetic waves ?
Explain two characteristics of these waves. 3
(IT) IET-Ha< =7 #29T &7 94T 9819dr § T qEradr
JITATal I &l 378l T JFIIT &a Ll araedr & o
T oI Qe &S | 3 What is
Biot-Savart law ? Obtain the formula and direction for the
intensity of magnetic field on the axis of an anti-clockwise
current carrying loop with its help. 3
() TERTIT I T %wﬂvﬁmﬁﬁqﬁz‘rsﬁ%ﬁ?
Fr erhaea iaw wru () T ATafaa Tard Eﬁ‘w‘c{r?l‘

(v) & T IOH a9d &
Ek (><10 19 J)

SISEEAIS L



(i) TEAT Mg
(il) FTT FAT (eV H)
(ili) i =i A
A graph is shown between the maximum kinetic energy (E£},)

of emitted photoelectrons and frequency (v) of the incident
light in an experiment of photoelectric effect. Find out :

(1) Threshold frequency

(i1) Work function (in eV)

(i11) Planck’s constant. 3

(F) ST QIO ITUMR dhl TRAETYT S | Ffe ferd T e

FUSHT H 9T i = 10sin(1007t) TFIEE QEATET & 9
TH GHIT Fera gfaaias gvedr § STasad Rd 994
qTE® a1 HATCE &, AT ST FUSTATT & 7T ST+ T
Ul T J FAT&AT 8 2 3 Define coefficient
of mutual induction. If current ¢ = 10sin(1007t) A is flow-
ing in a primary coil, then maximum induced electromotive
force in the secondary coil placed near it is 5 volt. What is
the coefficient of mutual induction between these coils ? 3

(bX@F) U HTq I GIT [RET T & 4 AT TST qTEdidah
i a9aT & | T & 9T § 3HAT gL o A I
IHET AT 3 I[AT &7 STGT & | TYUT & Far [qeed]
SIS T 3 A concave mirror forms real image 4
times the size of an object. The magnification is 3 times by
moving the object 3 cm away from the mirror. Find out the
radius of curvature of the mirror. 3

@) Faar ar T g ant AT BH HIH: 10
YT 20 UFIEY & ST AT g d il SITar 8 | ST arer
F S T H 15 FHT ofF a C fS9H 5 TRIET &l 9T
AT ed &l o9 a9 a© C 9 ffaar s &« aam 2 3




|

20 AT

Currents of 10 A and 20 A are passed in two long parallel
wires A and B, as shown in the figure. A wire C' of 15 cm
length is placed just in between these two wires, in which
5 A of current is passed. Then what will be the force acting
on the wire C'? 3

Yqr/ OR

AR & TRUAT ATITT & FATarcad & 2 U AT T
S RH T HGT AT dl qreedT @l 2200 Tiee & 220 FTee

FuRafaq ear s | rIfEs §USer 7 5000 Y & | EX-aHhET

Fr T&rAT 90% TT fTe Wit 8 f@eATaTe & 1IuET frfere

-_° [aN

(i) fqqTTF FUSAT H W Tl G

(ii) Frafara sife | 3
What is meant by the transformation ratio of a transformer
? In a step-down transformer, the transmission line voltage
of 2200 volt is changed to 220 volt. Number of turns in pri-
mary coil is 5000. The efficiency of transformer is 90% and
output power is 8 kW. Calculate :

(1) Number of turns in secondary coil

(i1) Input power. 3
OR

(IT) FHa Soiad TR AT ? Aqaa-T g0 L& ad T
FH T A & 2 TA0TS & ITIET Farsy | 3 What
is plane polarised light ? How is polarised light obtained by
refraction ? State the uses of polaroid. 3
(@) R 8 & i Wi #wrgae B, V auT R& 9af
H = #IeU, SET E,V @97 R &HY: 9 &7 394
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qTEd qof, ATe] T AU & (G0 & a1 [@ar=aL auT aTaf
‘Rﬁlﬁ’ﬂ%‘ | 3 Obtain the formula for the internal resistance
of a cell in terms of //, V and R, where E/, V' and R are the
electromotive force of the cell, potential difference across

the external resistance and external resistance respectively.
3

(¥) 9 @USK'II 4|(’°|"||‘-|I¢(Chl SIK (:LJI(IIECII AT &40 SH=d

& 7 Ud NedqHIes &7 T 50 Q& | W@m‘ﬁ'ﬁ?
& [T qwT &7 A 0.0BQ‘ﬁfIﬂT%l:@‘5 TR 909 &
UHIET H 98I & [T [ha=T ATFdTs & aIe al AaITHhd]
ENTT 27 (@ &7 I=ge &qihe = 2.7 x 107 m> auraw
& qary &1 fafarse ©faerg = 5.0 x 1077 Q-m) 3
What do you mean by the current sensitivity of a moving
coil galvanometer ? Resistance of a galvanometer is 50 €2
and for full scale deflection, current is 0.05 A. What would
be the required length of a wire in order to convert it into
an ammeter of 5 A range ? (Area of cross-section of wire

— 2.7 x 107% m? and specific resistance of the wire material
= 5.0 x 1077 Q-m) 3

qus -’/ SECTION - E
(a) p-n G~ ST & T AT [T & f67=T 9710 |

I ATeesT aUT 3T 9RT & a1 0% a6 AT alee
(knee voltage) |\EE|3Q | 5

AY4r/ OR
p-n T~ SIS & Ic v AT fa=am & (/T aa=rsu |

IR Flocsl auT I IRT & §i 6 FA1RE Haldh
qieedl [RETsU | 5
Explain the working of forward biased configuration of a p-
n junction diode. Draw by making a graph between forward
voltage and forward current, show the knee voltage. 5

OR




Explain the working of reverse biased configuration of a p-n
junction diode. Drawing a graph between reverse voltage and
reverse current, show the breakdown voltage. 5

(b) T & FT=<H (Ag=T H GEEar & I8 feE@"w & n 4f
AT 7 TG S §U [hET TGS T Hall i e
n\ & TOEL BIAT &, STET \ TAFEUT &l & TUITAT qvITes
FIETSSUS TWHI H n = 1 9T n = 3 il &4 & a9
SoHSTT T AUV UG TH TATAT i TR HIST | 5

IY4qr/ OR

oI Sl & AT F7 995 d & 2 300 &7 WA a3 1T
16.00000 amu & | THEAT T TFATHIT ToIT Fal T J1q AT |
feaT & : @i & @=AT = 0.00055 amu, TRIETT &l
TLHHM = 1.007593 amu, =L dl GLHH = 1.008982 amu,

~

1 amu = 931 MeV 5

Show that the circumference of the orbit of an electron revolv-
ing in the n-th orbit, is equal to n\ with the help of Bohr’s
quantum theory, where A is de Broglie wavelength of the elec-
tron. Show the emission and absorption spectral lines between
energy levels n = 1 and n = 3 of hydrogen atom. 5

OR

What do you mean by binding energy ? Atomic mass of §O'° =
16.00000 amu. Find out its binding energy per nucleon. Given :
mass of electron = 0.00055 amu, mass of proton = 1.007593 amu,
mass of neutron = 1.008982 amu, 1 amu = 931 MeV. 5

(c) TLRTIT & ATqaRLur aT faaa- & favs firfee | et faer
H &I & [Gaa- &l g7 &l [UTcHd €7 F GaH150 |
6000 A T &7 a9 3 x 1074 &6 S & for o
AT AMIAT BT 8 | Fe T I(=TS Sl HIVT ITSTS
T AT | 5

34T/ OR
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Tl GRS & (0T A 1TSS | T @I gIa 3t al
AT &TH AT 5 & TIT 96 ATHGIIF qTUT ATl A &
T &7 g2T 36 §HT 7 | I AT~aw iafara A== I¢ &= &1
BrOF QT oI El Rl AT JTd ST | 5
Differentiate between interference and diffraction of light. Ex-
plain qualitatively the diffraction phenomenon of light by a sin-
gle slit. Light of 6000 A wavelength is incident normally on the
single slit of width 3 x 10~* cm. Find out the angular width of
central maxima. 5

OR

Draw a ray diagram of reflecting telescope. The magnifying
power of an astronomical telescope is 5 and distance between
the objective and eye-piece lenses is 36 cm. If the final image is
formed at infinity, then find out focal lengths of the two lenses.
5

(d) C AT 20 9TIRAT Tt T qHTY e G aagar V
fETar T e S s | Ffe e frgere aur C
JTRAT ATer FHTRAE il el & a1 90 €9 & K [Wraadia
&T IGTY V¥ & a9 JTa IS0 5

_T_V C 20
(i) ST &l Fer JTRA]
(ii) EFSTT & a1 T~ faar=e
(i) I 9T Fer ST Fll |

AY9r/ OR

9T FAFT  TRMTNT EITAU T9T IqaT AT ad=q |
TS & (A9 & G81&ar & Tad G99 A& oa Iao Mo
JT o ATa? Id AL Sl qraear &l Ga¥ ST Sl |15
Two parallel plate capacitors of capacitances C' and 2C' are
joined with a battery of voltage difference 1 as shown in the
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figure. If the battery is removed and the space between the
plates of the capacitor of capacitance C' is completely filled
with a material of dielectric constant /', then find out : 5
(1) total capacitance of the combination

(i1) final voltage difference across the combination

(111) total energy stored in the combination.

OR

Define electric flux and state its unit. Derive the formula for
the intensity of electric field outside a uniformly charged thin

spherical shell with the help of Gauss’ law. 5
Wifas f=ai® / Physical Constants

« TAFELT  d T TLeHHETT * Mass of electron (m.) =
(me) = 9.1 x 1073t kg 9.1 x 1073 kg

e TAFELUT I 3AMAI = 1.6 x  * Charge on electron = 1.6 x
1071 C 10~ coulomb

« i fEaid (h) = 6.6 x  * Planck’s constant (h) =
10774 J-s 6.6 x 107%* J-s

« TWATS & Faia & =Tter  Speed of light in vacuum
(c) = 3 x 10° m/s (c) = 3 x 10° m/s

. = 9 x 10° Nm?/C? . — 9 x 10° Nm?/C?
47T<€0 8 m / 47’(’80 /

e 1leV=1.6x10"" joule e leV=16x 10" joule

« fewr ffIai® (R) =« Rydberg constant (R) =
1.097 x 10" m~* 1.097 x 10" m~*

e faa@ & agd-??lvldl e Permittivity of free space
(20) = 8.85x107 12 C*/N-m* (&) = 8.85x10712 C*/N-m?
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