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¢c=3x 10% m/s
h=6.63 x 1024 Js
e=16x 10712 C

Ho = 47 x 107" Tm A1

g, = 8.854 x 10712 C2 N-! m2

1 =9 x 10° N m? C2
e,

SAFLH 1 FIIH (m,) = 9.1 x 10731 kg

I HIgeIHHE = 1.675 X 10727 kg
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TS 9 4T = 6.023 x 1023 yfd um™ 7
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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.

(11) This question paper is divided into three sections — Section A, B and C.

(111) Section A : Q. Nos. 1to 3 are of 2 marks each.

(iv) Section B : Q. Nos. 4 to 11 are of 3 marks each.

(v) Section C: Q. No. 12 s a case study based question of § marks.

(vi) There 1s no overall choice in the question paper. Howeuver, internal choice
has been prouvided 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 is not
permitted.
c=3x 10% m/s
h=6.63 x 10734 Js
e=16x10"192C
Lo =4mx 107" T m A1

g, = 8.854 X 10712 C2 N1 m~2

e = 9 X 109 N m? C2
REO

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
Avogadro’s number = 6.023 X 1023 per gram mole

Boltzmann constant = 1.38 x 10723 JK-1
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1. (a) TISR-HEST YA 4 Tehivid i (0) o 1 TehITUId 3THT hull <hl 9T (N) &l
oot <9 9rett U6 ST | 39 U1 | e sy et | 2
CPOEC|

(b) ATfa faferton o foru TuTEl wie fava & T yehrer-foera 9w o1 fo=or gurie @ foe
3iad U1 G :
(i)  fafertor &1 ga disiar T faivrs el v, v, AR v, (v, < v, < vs)
(i) ferferton sl wuM ST Wi fafia dsa 1, 1, 3R L, 0, <1, < L)

2. IS LTS 3T AU TS o S [aHed Hitee | Iy Rt 3zl 3=
Yn, #n,, d9 9 T8 [Igd IGHH A1 8 | =1 ? 2

3. AT 3R UTE Tl ! AT d 8¢ AEE T > 0K W n-YhR 3R p-hR & ATl
% Hell AU IRE WifET | 39 T s Hacd i Ioci@ hitay | 2

Qis — d

4. (a) 600 nm TUCET T iz TR hU I~ 0.2 mm TSR HI Thel Tl T
AT T Hdl g | Jfe TRome faada Ued 1 38 1 m gl © ferd ug
fopan SITaT 7, a1 ke 3w A 3
(i) guH Hfes 6 g, qun
(i) Tgeita 3w ki gl F71d IS |
JAUAAT
(b) TSI 1, o TG H §HT Ishdl 54T R 1 i Tl HHIGA o€ T
(>u,) % A SR BT o fohelt HTaae ofF o qH1E dFeh H W1 T 7 | 1A
$HIT
(1) 37 iHIl Shl SHATA 1 AUTd, K
(ii) 39 19 IS ohl &THAT 3R 35eh! Tahfd |
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SECTION - A

1. (a) Draw the graph showing the variation of the number (N) of scattered
alpha particles with scattering angle (0) in Geiger — Marsden

experiment. Infer two conclusions from the graph. 2

OR

(b) Plot suitable graphs to show the variation of photoelectric current with
the collector plate potential for the incident radiation of

(1) the same intensity but different frequencies v,, v, and v, (v, <v, <v.)

(11) the same frequency but different intensities I, I, and I, (I, <1, <1,)

2. Distinguish between intrinsic and extrinsic semiconductors. Although in

an extrinsic semiconductor n_ # n,, yet it 1s electrically neutral. Why ? 2

3. Draw energy band diagrams of n-type and p-type semiconductors at
temperature T > OK, depicting the donor and acceptor energy levels.
Mention the significance of these levels. 2

SECTION - B
4. (a) A parallel beam of light of wavelength 600 nm 1s 1ncident normally

on a slit of width 0.2 mm. If the resulting diffraction pattern 1is

observed on a screen 1 m away, find the distance of 3
(1) first minimum, and
(11) second maximum, from the central maximum.

OR

(b) A thin equiconvex lens of radius of curvature R made of material of
refractive index pl is kept coaxially, in contact with an equiconcave

lens of the same radius of curvature and refractive index p 2 (> ul).
Find :

(1) the ratio of their powers, and

(11) the power of the combination and its nature.

.05/1/3 5 P.T.O.
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5. IWHA i gHTE gt Shl aieren ey | afe foret o.-sh01 sl TTias Sl & 7T R & S
a1 39 gl TR T YIS U ? 3

6. B UGl 1 IUINT ik fhEl FHAA qUdeh I8 Y JTAlTd FHIA T hT TS
TUTTY G 3R 9Ted- oh =91 kT Sc19- hifu | 3

7. fordll 3ol O Heg € STl aUTeed 0.30 nm B | 39 S bl (a) I T (b) T
St (eV ) gfierfera shifsTu | 3

8. = & mA rfyrfsran o ek 83 31l MeV o Uftehford i 3
?H + ?H—> ;He +n
fnd:  m(H)=2.014102u
m($H) = 3.016049 u

4
m(zHe) = 4.002603 u
m_= 1.008665 u

9. (a) (i) T HTEIH] Dl YUH DA ATl Thel I8 UX hIg Tehavil JehT9T T HL L& & |

YA o YT 39 Teh¥ ohl T IHTfrd &l Bl Ui $8ehl quTeed
afafda &l St & | = ? 3

(i) Torell Torgga-graehia Tafertor &1 3mafd 1.0 x 10! Hz 8 | 39 fafetor
TEHTT 37 5 <l I fefigu |

HAYAN
(b) () I fpt PQ & 99 w1 ARRGA I AT @ T AT IFTTHR 10T A 6

ferell I o TUSH o Weh heteh X fohEll ShI0T § 9T 37T9AH hidl & | 38 I3

77 ToRTur gaY Hetsh | WhI0T e W 1T BT 2 | 39 fohT01 3TR@ 1 3TN 98
fag 1 & fou hifse T e o  fomor feafera 2t 8 98 o £6 =
Li+ Le— ZAgmfenmang |

(i) &1 fH=am a= =1 grm 39 fopton sy o offat o smfiaa: Tedt 8 7
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5. Define the term — Distance of closest approach. How will it be affected, for

an o - particle, if kinetic energy of the particle 1s doubled ? 3

6. Using Huygen's principle, for a plane wavefront incident on a plane
reflecting surface, draw the reflected wavefront. Hence prove laws of

reflection. 3

7. The de-Broglie wavelength associated with an electron 1s 0.30 nm.
Calculate : (a) the speed, and (b) the kinetic energy (in eV), of the electron. 3

8. C(Calculate the energy released in MeV in the following reaction : 3
s 4
{5+ JEL— % gTs ot
: 2
Given : m(lH) = 2.014102 u
m(?H) = 3.016049 u

4
m(,He) = 4.002603 u
m_ = 1.008665 u

9. (a) (1) Monochromatic light 1s incident on a surface separating two

media. The frequency of the light after refraction remains

unaffected but its wavelength changes. Why ? 3

(i1) The frequency of an electromagnetic radiation is 1.0 x 10! Hz.
Identify the radiation and mention its two uses.

OR

(b) (@) Trace the path of a ray of light PQ which 1s incident at an angle
1 on one face of a glass prism of angle A. It then emerges out
from the other face at an angle e. Use the ray diagram to prove

that the angle through which the ray i1s deviated 1s given by
/86=/Li+ Le - LA.

(11) What will be the minimum value of 6 if the ray passes

symmetrically through the prism ?
.55/1/3 7 P.T.O.
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10. Tep&Et LED % SRl Tag= @1 Seoi@ shitae | LED % g1 Hacaqul a1d 3R g 131

foTRau | 3

11.  319acHis /3 % fereft sier & firen & foru ~mam formem &0 6 Usa 1T A & sU=K |
fSIsu &I A &1 79 F1d ShifST | Jfe 39 frsw &1 i 9 g4 €, a1 i § W R I9TE

AT 7 3

g —

Th{UT AT

12. IR o THGTT 1 IUIRT YT dUTN oh FTThIUT ohl ST Shid H fohdT ATdT & | T8
g Ieci@ LT & fop fopel Ty forg o2 68 awTl g Ieu= aitorrH oo yedsh aa
ST 3T ITATT- 37T TSR <1 T I BIaT 8 | & hoardag Th13l alT |id S dehl
e 3799 BLd & | YTHE 17 = Tohell Tehet Tehavlt gl g &id (S) g UiqH &l Heey gt
fegl (S, 31 S,) 1 ITANT Hleh I FHelEag Hld UTH FHH 1 skl G AT | 39 FIal
! 3794 TAM H, 58 I 1 Tg-3i T=AFT Had 7, ITAN Hieh T A Aol e
3399 R | 39 Ted ° WehTeaX (ST d1Edl) =it 3R STl b=t BIdl 2 | € ShATTd
THehIC] ST el TRl o i shl gl S, 3T S, o =< i gil, S, S, 91 ¥ g shi gl
T 3TN fohT 7T YehTer <Y qlTesd Wt faft et B | 5

[. =S e aun = faem i .
1) y,=asmot
(11) y,=asin 20t

(1) y,=a sin (2ot + ¢)

(iv) y,=asin (4mt + g)
2 EE], S, 3 S, 3T aTel ai o e Fet & SAfasho g ?

(A) (i) 3R (i) B) (i) 3R (iii)
(C) (iii) 3R (iv) (D) (@v) 3T Q)
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10. State the working principle of an LED. Write any two important
advantages and two disadvantages of LED. 3

11. For a glass prism of refractive index \E;,, the value of angle of minimum
deviation 6 1s equal to the angle of prism A. Find the angle of prism A.

How will the angle 6 be affected if the prism were immersed in water ? 3

SECTION - C
CASE STUDY

12. The principle of superposition i1s used to understand the phenomenon of
interference of light waves. The principle states that at a particular point,
the resultant displacement produced by a number of waves 1s the vector
sum of the displacements produced by each wave. Light waves from two
coherent sources produce interference pattern. Thomas Young devised a

way to obtain two coherent sources using two identical pinholes (S, and
S,) 1lluminated by a single monochromatic pinhole source S. Using these

sources 1n his experiment known as Young's double slit experiment,
Young studied the interference pattern. The pattern consists of alternate
bright and dark fringes. The distance between two successive bright or

dark finges depends on the distance between S, and S,, the distance of the
screen from the plane of S, S, and the wavelength of light used. 5

I. Consider the following waves :

(1) y,~asmot
(11) y,=asin 20t

(111) y, = a sin 2ot + ¢)

: I n
(1v) y,=asin (4{01; 5 2)
Which pair of the waves coming from two sources S, and S, will

produce interference ?

(A) (1) and (11) (B) (11) and (111)
(C) (1) and (v) (D) (@v) and (1)
.55/1/3 9 P.T.O.
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I[I. @ haEag Gl 8 T & arefl @ S al {5990 Ioish & diadn 90+ 1) 2,
[k sfT= \/4 <1 9= &, Torell Toimg O Tiferdt 8 | 39 Tereg oX aiturdt disian gt

(A) A B) I,
C) 21, D) 41,

II1. a1 9 3 <1 fg -T2l e spamma &9 9 arfl, g1 37 A1 Ikt o1 39T i
fema Iaﬁsﬂ d"irﬁwfiﬁmzﬁ@ém: ®q, O, 3ﬁ(m3§, ?ﬁ:ﬁ%ﬁ?ﬂﬂ'&n

S 91 g9 &1 B 7
A) o,>0,> o, (B) o,>n,> o,
C) 0,>0;> o, D) o;>0,> o0,

IV. 3 e fg-T3f w2 4 3l f3f-gerehd 0.8 mm & a1 SAfdentor ded f&ifiEt S, 37k
S, % de ¥ 50 cm gl 9 ferd g W e B 2 | Afe yuw =mehic b
38 H 0.4 mm g T ST 7, TN ITAN fohT 7T TehT9T hi TG &

(A) 480 nm (B) 560 nm
(C) 640 nm (D) 680 nm

V. e Su MU S=ei o SRon 3 o Tg- T3 S 4 el o v 92k T &M aral
T 91 fo=R i ;
(i) ueohl ffEis a8 @A IH T
(i) T~i o Uferd 8 dek g1 Tl o o9 gerepd © gfg & |
= ez 7 = =1 fosheq TEl 8 7
(A) F8 gHI gl 8 frd a2 |
(B) I& M1 YUl H T AT & |
(C) I8 9gct Yohtul § Tard T&dl & U S8 TRl H & 11 & |

(D) I8 Y&t YohUUT H Ul 8 g gol Tehtul H f1ad & 2 |
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II. Two light waves of the same intensity I, each, having a path

difference of A/4, emanating from two coherent sources, meet at a
point. The resultant intensity at the point will be

(A) Zero B) I,
©) 21, (D) 41,

ITII. Vandana performs Young’s double slit experiment by using orange,
ocreen and red lights successively. If the fringe widths measured in
the three cases are ®;, ®, and ®; respectively, then which of the

following 1s correct ?

A) o,>0, > o, B) o >o0,> o,

C) o,>0;>o0, D) o;>o0,> o0,

IV. In a Young's double slit experiment, the slit separation 1s 0.8 mm

and the interference pattern is obtained on a screen kept 50 cm from
the plane of the slits S, and S,. If the first bright fringe is formed 0.4

mm from the central maximum, the wavelength of light used 1s
(A) 480 nm (B) 560 nm
(C) 640 nm (D) 680 nm

V. Consider the effect on the angular separation of the fringes in a
Young’s double slit experiment due to the following operations :

(1) the screen i1s moved away from the plane of the slits,

(11) the separation between the two slits 1s increased till fringes are
observed.

Which of the following options 1s correct ?

(A) It remains constant in both cases.

(B) It decreases in both cases.

(C) It remains constant in (1) but decreases in (11).

(D) It decreases in (1) but remains constant in (11).

.05/1/3 11
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