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(i) 39 ¥97-97 § Fc7 12 97 & | @4t 397 S7f7ard 8 1

(ii) T8 §¥7-97 @74 @USI H I[q97ird & - T&Ug &, & AN T |

(iii) @UEFH — 97 &I 1 T3 T IIH 372 37 HT & /

(iv) @IS T - J97 G&IT4 T 11 T TI% 37 3 3P H1 & |

(v) TV T — Y37 G&IT 12 JH FeTI7-3TERT J97 &8 | I8 Je7 5 b BT 5 /

(vi) XP7-Y7 H B3 GHY [T 781 & | ElcTli p& F941 4 Hdlke ldhcd J51H 16T T
& | 379 & HacT U & J97 I I 71T |

(vii) Tie SFEITH Fl, T AT 2qT BT ITIIT F THd & cllbd degpeicd & ITIT Bl
3FAIT TET & |
c=3x10°%°m/s
h =663 x 107°% Js
e=16x10"1C
Uy =4 X10=“T m A~
£g =8-854 x 10712 C2 N1 m™

1

4
mE

— 9 x 10° N m? C2

SAFE 1 GIHM (m) = 9-1 x 103! kg

< 1 €99 = 1-675 x 10727 k
¢! g

e T geIqM = 1673 x 10727 kg
NG BT = 6-023 x 1023 Iid U™ AIdA (per gram mole)
ieesm Haameh = 1-38 x 10723 JK!
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1) This question paper contains 12 questions. All questions are compulsory.
(it)  This question paper is divided into three sections — Section A, B, and C.
(it1t1) Section A — Questions no. 1 to 3 are of 2 marks each.

(iv) Section B — Questions no. 4 to 11 are of 3 marks each.

(v)  Section C — Question no. 12 1s a Case Study-Based Question of 5 marks.

(vt)  There 1s no overall choice in the question paper. However, internal choice has
been provided in some of the questions. Attempt any one of the alternatives in

such questions.

(vit) Use of log tables 1s permitted, if necessary, but use of calculator 1s not

permitted.
¢ =3 x10% m/s
h/= 663 x 107°* Js
e=16x10717C
Wo = 4T X 107/ Tm A~}
£g = 8854 x 1072 C* N1 m™

1

47t80

— 9 x 10° N m? C2

Mass of electron (m,) = 9-1 X 10731 kg

Mass of neutron = 1-675 x 10727 kg
Mass of proton = 1-673 X 10727 kg

023

Avogadro’s number = 6-:023 x 10°° per gram mole

Boltzmann constant = 1-38 x 10723 JK~!
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1. (%) () Y A Y8R0 & ¢ AY-q0T «Uel hl I9AT fohdl ST 2 |

ol

w1 2 1

(i) Toera-greeh a@m @1 YR e shad @Y g &x (e
U &) H & A9 8 | SIRSAT hifu | 1

reral

(@) () I ° ™A Al Waeha: yfad fae@-greeha aum = E 3t
Eﬁf\dﬁdoh{&ngﬁ@@%m I

(i) TreEl fogqa-greehm a & auieed 107%m 3 | 3@ U
YT, 37T HehT Teh ITANT Seei@ <hIT | 1

2. (%) TIETR-AEEST TN H, IWHA hl GHITEY g Teg o A4 i BT 3TN
0-ShUT <hl =T o I O ot ShIh! 371ereh Bl & | SATEAT shifvu |

(@) TR JTGEAT H BISSISH ] shl A Hofl —3:4 eV & | 39 aedT [
SAFEIA bl TSt TR fEafas SAAu =1 8 2 1+1

3. (%) TEECIH dIEhl b T H {doX gId gY I p-ThR 1 iz LT Tdgd
3eTEH BT 2 | g i |

(@) ThIRI o Hieid T H, JohT hi digdl shid HYHd il 8 ? 1+1
LCLCRE|

4. (%) Trdl 9y Yeuesli g0 Tl fore & Toe geH bl Feqd @i
Yfdfars §94T €314 & fou foptor 3@ WU | 39 YhR S8k hivid
AT o AU sqTeh UTed <hItaIu | 3

HAAT

(@) Tshdl T3AT R ok TohE] TH 3T T U568 T =R ShiTSlT ST 3T9edHTeh
n13ﬁ1n2(>n1)%am€€|ﬁﬁﬂ%ﬁW% ISH‘{%%W@u
W ohiz forg fora fuaddeh ny & #egw § fed 3 | 39 fama o
arEdiereh Sidfera gt v a1 2 | ny, ng AL RS U H u AW v
ST= q9Y 9Ted SHifoig | 3
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SECTION A

[w] 41 [x]
fi

1. (a) (1) Long distance radio broadcasts use short-wave bands. Why ? I

(11) The experimental demonstration of electromagnetic waves 1s

possible only in the low frequency region (the radio wave

region). Kxplain. 1
OR
(b) (1) Draw a diagram showing a linearly polarized electromagnetic
—> —>
wave, propagating in the z-direction depicting E and B . 1

(11) The wavelength of an electromagnetic wave 1s 10719 m.

Identify the wave and mention its one use. 1

2. (a) In Geiger-Marsden experiment, the distance of closest approach 1s
considerably larger than the sum of the radii of the gold nucleus

and the a-particle. Explain.

(b)  The total energy of hydrogen atom in a state is — 3-4 eV. What are

the kinetic and potential energies of the electron in this state ? 1+1

3. (a) A p-type semiconductor 1s electrically neutral although it has holes

as the majority carriers. Justify.

(b)  In photon picture of light, what determines the intensity of light ? 1+1

SECTION B

4. (a) Draw a ray diagram to show the formation of an image at the least
distance of distinct vision, by a compound microscope. Hence,

obtain an expression for its angular magnification. 3

OR

(b) Consider a convex spherical surtace of radius of curvature R,
separating two media of refractive indices ny and ny (> nq). A point
object 1s placed at a distance u in front of the surface in medium of
refractive index nq. Its real image 1s formed at a distance v. Obtain

a relation between u and v in terms of n{, ny and R. 3
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5 () I o Tgierll IAfieh AGEAdT H, G HaAdag @Al o b Tl ohl
AIST3T Bl 3TqUTd 9: 18 | SATTehtul Y2 H THehIci I hIcil Sheatl <hl
ISIdT3TT ehT STUTA 1A hITIT | 2
(@) 600 nm TUICE 1 hIg Thavll YIS I H IHT § 9 hial 8 | Alg
Qﬁﬂﬁqd&ﬂeﬁgé,?ﬁmdﬁdmﬁﬂﬁﬁ@fsﬂdmﬂl 1

4 IRYAR

6. (&) =IrEdr hifvw for ot wohe Tt fogda @ 0=|n+ = W 3=y

2)\ a
38 0 i gy A 3 o i o A T 3 | A i e
Ued & o9 g HegwUl 3Tl 1 Ieid hilT | 3
HAJT

(@) ny 3R ng (> np) AYFAATH % G HIEIH] sl AP hid I fhEl I58 W
hl3 AT qUI Y AT 8 | I9Ych ARG <hl HEAT ¥ Tatl #1ed™
o TUH "SI § $9oh U] hl SATEAT T | 39 ThR T o (I

I iy | 3

7.  (F) IS YEH AN PE o-hY GHE I J Td9E 8 | S99 ¥ fhad geg
< STl qUTeed sl W 31fYeh 8 ? 3794 3IaX <hl fed shifay | 1

(@) 600nmé€ﬁﬂﬁ\%ﬁ%%ﬁﬂ%&rﬂ%‘w430nm,450nmaﬁi
660 nm dUIGEA] o YehTI ATYAT hid a | Tohd/Tohd Th{0T/Teh0l |
GRSl SAdEA IcdsH BRN AR FT ? difcdsh Y3 <hl <gedl AT
qiehicTd <hiToTT | 2

8. (&) ¢ Srcl IR 4 fha YR TRgSH s U fohet e # gfehar i
g foret goela & el Sl o & FETeHeT % SR % g

IR hl ST shl ? == hITNIT | 2
(@) oR gied H Soiadiq & HshHUl shl YoM hifoy a8 gEeiee e §
ST Ul bl (i) SAThad, qAT (ii) —IAaH qUICE YTed Bidl & | 1
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(b)

(a)

(b)

(a)

(b)

(a)

(b)
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e
In a Young’s double slit experimental set-up, the intensity of the
light waves from two coherent sources are in the ratio of 9 : 1. Find

the ratio of intensity of bright and dark fringes in the interference

pattern.

Monochromatic light of wavelength 600 nm is incident from air on

a water surface. If the refractive index of water 1s g-, then find the

wavelength of the refracted light.

In single slit diffraction, explain why the maxima at

4 1\ %\
(— becomes weaker and weaker as n increases. State

O0=|n+ —

=y
two 1mportant differences between interference and diffraction

pattern.

OR

A plane wavefront i1s incident on a surface separating two media of
refractive indices ny and noy (> ny). With the help of a suitable
diagram, explain its propagation from the rarer to denser medium.

Hence, verify Snell’s law.

A proton'and an o particle are moving with the same speed. Which

one of them has greater value of de Broglie wavelength associated

with 1t ? Justify your answer.

Lights of wavelengths 430 nm, 450 nm and 660 nm are incident on
a metal surface whose threshold wavelength 1s 600 nm. In which
case/cases will photoemission take place and why ? Calculate the

threshold frequency of the metal surtace.

How did de Broglie hypothesis provide an explanation for Bohr’s
second postulate for quantisation of orbital angular momentum of
the orbiting electron in hydrogen atom ? Discuss.

Identify the transition of electron in Bohr model which gives rise to

(1) the maximum, and (i1) the minimum wavelength in Balmer
series of hydrogen spectrum.

1
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1 3 2 2
1H+1H—>1H+1H

ol

o] 25 m(“H) = 2014102 u

m(°H) = 3016049 u

m('H) = 1007825 u

(@) Tieg & GHEATHS 17997Au 3R fyer F gweefie o Ag % ARERE

47

Tcdl hl I R 8 ? I
10. p-n G SRS &1 V — [ JHATIUIeh IARRFT shifolw | HHfiRga =p sor afgd
Waﬁﬂ: 3
() YSH Jleedl deh YIHGRIh S YR AR JTIYH dleedl T HWT
i 5l il 82

(@) WeH dieedl 9 Y IRl 3= ghg a1 gomidl a ?

11. (&) p-n I §94 ! IR HiT |
(@) o1 &9.p-n {9 IT hid o [T p-ThR o THATAD bl Hildeh €9 H
fhHl 371 n-IhR o JTEATAD H TS Tohd & ? SITST hIaTT | 3

Que T
12. <hi3 o9 T Jsal § TR Tohel URGefl |Iea® w1 UHT |1 BIAl &, (SRl Ush U538

FEqa: M Bal g | 39l ITAN 38 Y IMYidd JehIe ohl AENG AT
YN i o AU ThaT JTAT 2 | Tohell 19 <hl &THAT 3T 9 3TUTdd TehIRT <hl
FTETE 272a 319 T hl &HdT shl 719 Bldl & | ¥ shl &Hdl ©iF & 9T
& Ul #1€IH (surrounding) s HTU& 3T 3 38k G 831 <hl Jshd
Fsarett W AT st B
() TohEl IqSA < hl &FHAT

(i) o UM H g9 W AfE B St 8

(i)  3TTUTdd TehTST <hl TUICEH A BH I 377k &l JTdl & |

(i) T T fhdl 319 39 19 ol T& W A B ATl & |

(iv) <9 ol eI Gd99 GHTA-3Ad @l H shied I 3T(ereh &l STl & |
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(a) Determine from the given data, whether the following reaction 1s
exothermic or endothermic : 2

-

1 3 2 2
1H+1H——>1H+1H

Atomic masses : m(? H) = 2:014102 u
m(*H) = 3016049 u
m('H) = 1007825 u
(b)  What 1s the ratio of the nuclear density of the gold isotope %7%7Au
and the silver 1sotope T;Ag . 1

10. Draw V —1 characteristics of a p-n junction diode. Answer the following
g1ving reasons : 3
(a) Why 1s the reverse bias current almost independent of applied
voltage up to breakdown voltage ?

(b) Why "does. the reverse current show a sudden increase at
breakdown voltage ?

11. (a) Explain the formation of a p-n junction.

(b) Can we take one slab of p-type semiconductor and physically join it
to anether n-type semiconductor to get a p-n junction ? Explain. 3

SECTION C

12. A lens 1s a portion of a transparent medium bounded by two surfaces and
one of these surfaces i1s essentially spherical. It is used to converge or
diverge the light incident on 1t. Power of a lens 1s the measure of i1ts ability
to converge or diverge the light incident on it. Power of a lens depends on
the refractive index of the material of lens with respect to the surrounding
medium and the radii of curvature of 1its two surfaces.

(a) The power of a convex lens
(1) increases when the lens 1s dipped in water.
(11) 1ncreases when the wavelength of incident light decreases.
(111) decreases when another convex lens 1s placed in contact with
it.
(1v) 1ncreases when the lens 1s cut 1nto two 1dentical
plano-convex lenses.
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(@) %ﬁmﬁﬁﬁ%@fﬁmcm% | 39 19 hl &HAT B

[w] 31 [=]
i

(1) 0-025 D
(11) 256D

(111) —-0025D
(iv) —=-25D

(1) ToRHl TEAE T (g = 1-5) 1 AY H BT g 20 cm 7 | GRETH Are
1 YT fehdHT FIHT MG dlfeh T&l 8 60 cm Hihd gl o IHER]

g <hl Yifd sTa8r & ?
1) 14
(i) 1-8
(iii) 17
(iv) 1-2
() Thdt 3T @9 W SH-aR 9 AT T, Hiel T, died Jhrel 3R
STl IR b g9 YA id & | 398 ° HIH-H1 ©d % " Hhe
AN AT 2
i) HIA RIS
(i) \ ST TR
(iii) AT SehIa
(iv) YTl Yh1sl

(¥) <hIZ I G 15 cm BIhE gl o TohH] 3T @18 Ly W AH & &I AL
o FHT=L 3799 L T 8 | 25 cm BIhE gl 1 hig 3 I ¥ Ly
¥ Ly 8 d gl W aHie W@ 8 | A Yidiers 3 W s % foig

d kT {9 BT ?«IT%Q :

(1) 10 cm

(11) 15 cm

(111) 25 cm

(iv) 40 cm 5x1=5
55/6/1 10
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(b) The focal length of a concave lens i1s 40 cm. The power of the lens is :

(1) 0-025 D
(11) 25D

(111) —-0-025D
(iv) —-2:5D

(c) The tfocal length of a concave lens (uy = 1:5) 1n air 1s 20 cm. What
should be the refractive index of the surrounding medium so that
the lens behaves as a converging lens of focal length 60 cm ?

(1) 1-4
(11) 1-8
(1) 1-7
(iv) 1-2

(d) Beams of red light, blue light, yellow light and violet light are
incident on a convex lens, one-by-one. Which one of them converges
nearest to the lens ?

(1) Blue light
(11)  Violet light
(111) '/ Redhight
(1iv)  Yellow light

(e) A beam of light coming parallel to the principal axis of a convex
lens L of focal length 15 cm 1s incident on 1t. Another convex lens
Lo of focal length 25 cm 1s placed coaxially at a distance d from L.
For the final image to be formed at infinity, the value of d should

be :

(1) 10 cm

(11) 15 cm

(111) 25 cm

(iv) 40 cm Sx1=5
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