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(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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0-hUT <ht 3T & I & Y w1l 3Tk Bidl & | SUReAT shifsu |

(@) Tohet FaCAT T TESSM GHTY i el oIl —3-4 eV & | 39 e [
SAFS ol sl T fefast S =1 8 2 1+1

s d

4. () emEn Eif0 fr R ved fad faedd i e:”m;\@ = s
\ J\a)

S-S n | gig Bl 8 gl 3T goicd BIAT STl & | Al 37 ferera
Yo o el Al Heral S A seond Hifau 3
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(@) nj 3R ny (> ny) AT % G HIEIH] Bl YU i Il hEl I58 W
hIg HHAS qUIY YA hLdl 3 | IUYH ARG hl TEIAl § Taiar H1eTw
T HYE HIEH | $Heh T9L0 i SATEAT ShiNT | 3 JhR A b (I
YT T | 3
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SECTION A

1. (a) In n-type semiconductor, explain how the crystal i1s electrically
neutral although electrons are the majority carriers in 1it.

(b)  Write the conditions under which two light sources are said to be
coherent. 2

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

(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 E) 1
(11) The wavelength of an electromagnetic wave 1s 10 1%m.
Identify the wave and mention 1ts one use. 1
3. (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 o-particle. Explain.

(b)  The total energy of hydrogen atom in a state 1s — 3-4 eV. What are

the kinetic.and potential energies of the electron in this state ? 1+1
SECTION B
4. (a) In single slit diffraction, explain why the maxima at
4 \ /)
O=|n +% . becomes weaker and weaker as n increases. State
\ J\a)
two 1mportant differences between interference and diffraction
pattern. 3
OR

(b) A plane wavefront is 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. 3

.55/6/2 > P.T.O.

VAVAVAVNAVAVAVNAVAVAVVAVAVAVVAVAVAVVAVAVAVVAVAVAY
E=
&collegedunlaz
India’s largest Student Review Platform

T—




[=]
Fy!
(=]

e

5. I < Tgferl s 4, SgUsd 1 mm 3 9¢ hl =@ 4 gt 1m 7 |
500 nm TUICEH h TehaUll JhIST o oIl FTd hIWT — g 3Fass 9

() qdra Hfess s gll, AR

(@) Tgdta 3f=rss i gl | 3

ol

6. (%) Tordl w3 geweell g fohel foma o Toe @A sl FHae gt W
Yfdfars §941 2314 & v foptur 3@ Wifku | 39 YhR 38k v
AT ok T8 =357k gTed shifauw | 3

HAAT

(@) dshdl 34T R ok TohEl TH 3T A 958 W o= hIfSTT ST ST9edHTeh
n13ﬁ1n2(>n1)%am€€lﬁﬁﬂ%WT€T% IS'H‘{EB%W@U
W iz forg fora fUadis ny % H1e9q § feud 2 | 38 o o
Mﬂﬂﬁﬁﬁ@vtﬂmé | ny, no AL RSB UG T u3X veh
el g9 YTt =hiTTT | 3

7. () <SGl AU 7 Tohd IhR BSSIoH GV § fehell hedl T UiGEhAT hid
gU Tl soiagia & wefla ol dam & FareHieo & a1 % gER

TR hl ST shl ? ==l hITNIT | 2
(@) R gied H e o HshHUI shl Y hifoy 988 gEsieH Sded o
TR AOfl T (1) 3TYehad, qUT (1i) —IAaH qUICEd ITed Bldl @ | 1

8. (%) his UeH IR hig -k THAF ITA H TMdHHE & | 6 o a9 gag
¢ Sl qUTCEd 1 T ATk 8 ? A9 I ol Ifse shiforu | 1

(@) 600 nm Ggeil dUICed b el Ylfcdeh 58 W 430 nm, 450 nm AR
660 nm TUICETT o ThII A id & | foha/forT Tenior/gemton #
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In Young’s double slit experiment, the slit separation 1s 1 mm and the
screen 1s 1 m away from the slits. For a monochromatic light of

wavelength 500 nm, find

(a)
(b)

the distance of third minima, and

the distance of second maxima,

from the central maxima.

(a)

(b)

(a)

(b)

(a)

(b)
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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.

OR

Consider a convex spherical surface of radius of curvature R,
separating two media of refractive indices ny and no (> nq). A point
object 1s placed at a distance u in front of the surface in medium of
refractive indexnq. Its real image 1s formed at a distance v. Obtain

a relation between u and v in terms of n{, ny and R.

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 (11) the minimum wavelength 1n Balmer

series of hydrogen spectrum.

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 surface.

2
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9.  p-n G SRS &1 V — I AiNeTarivres TRRga shifsie | F=feifaa <1 sror afgd
Wiﬁﬁf&: 3
() WS dieedl deb UTHCRh STHE 9N SThING: TIIH dleedl G HHT
1 & Bl g ?
(@) ¥ dieedl W IdY g/ 3= g 1 SRIdl & ?

10. (%) = feu wu srenet 4 fuiia hifsie for afafaa srfufsean e 8
370 SEATRNYT 3 2

12 12 20 4
6C + 6C — 1ONe + 2He

qLHTY] GoIHH m(;L He) = 4-002603 u

m("2¢) = 12:000000 u

m (% Ne ) = 19-992439 u
(@) qﬁwﬁmi’gP I I AL liN%qTﬁﬁmma“iwaqgww%? 1

11. I <hifole foh foRElt p-n @Y & Tt fava foh8 JohR 94T 3 |

() AURRE =199, AR
(@) UgEleRIeh sEd
4 g fopd Topl UHTfad BT 3 2 3

QUg T
12. <hi3 <9 G gS3l § TeR Tohel URGEll WILaH k1 UHT WI Bidl &, RSHehl Tsh T53
JEqA: T Bal 8 | SHehl IUAN 8 YT ATAfdd Y1 ohl ARG AT
ITANT HH o ToTU TohaT SITaT 8 | TohE 1 ahl &HAT 39 T ATYIAd JehI ol
AfafE stuar qufa w1 S amar i 99 Bt 8 | 79 i aHdr 9F & g
o URUTH! HIEIH (surrounding) o WY& 3TYedTh 3TN Ieh G S3[ <hl dshdl
et T Y St B
() TohEl 3T 19 ohl &THdl
(i) o 9§ S W 31fee 8 A R
(ii)  SATIId JehIST ehi FUTQEH HH I I 37(eeh & STl & |
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9. Draw V — I 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 ?
10. (a) Determine from the given data, whether the following reaction is
exothermic or endothermic : 2
12 12 20 4
6C + 6C —> ;o Ne + ,He
: 4
Atomic masses : m(2 He) =4-002603 u
12
m( GC) = 12-000000 u
20
m(lO Ne) = 19-992439 u
: : : 30
(b) What 1s the ratio of the nuclear density of the phosphorus 15P
; 14
and nitrogen 7N ? 1
11. Explain how the barrier potential is formed in a p-n junction. How is it
atftected 1n
(a) forward bias,and
(b)  reversebias ? 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 its ability
to converge or diverge the light incident on 1t. Power of a lens depends on
the refractive index of the material of lens with respect to the surrounding
medium and the radi1 of curvature of i1its 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.
.55/6/2 9 P.T.O.
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(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 YA TehdHT FIHT MG dlfeh Tal T8 60 cm Bihd g o IHER]

g <hl Yifd sTa8R L ?
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 g YA hid & | $9H © -8 T8 % q&H {-he
AT B ?
i) HIA RIS
(i) \ ST TR
(iii) AT SehIa
(iv) YTl Yh1sl

(¥) <hIE I G 15 cm BIhE gl o TohET 3T 9 Ly W AH & &I AL
h FHT=L 3799 L @1 8 | 25 cm BIhE gl 1 g 31 I ¥ Ly
8 Ly 8 d gl W aHiE W g | 3Afqd Yidisrs 3F=d 9§ s oy

d kT {9 BT ?«IT%Q :

(1) 10 cm

(11) 15 cm

(111) 25 cm

(iv) 40 cm 5x1=5
55/6/2 10
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(b)  The focal length of a concave lens 1s 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
.55/6/2 11
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