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(i) FTYIT97H Fe7 12937 8 | At 997 ATemd & |

(ii) I8 Y97 97 di7 @31 4 1997197 & — @S &, & IR T |

(iii) @UE—-3F : J57 G&IT 1 T 3 T J972 b HT 5 /

(iv) @UE-& : Y97 GEIT4 G 11 7 I9F JI7 3 HF HT & /

(V) TUS-T : J97 TG&IT 12 FHTT 37eTTT TETRAT Y97 8, T8 J97 5 IH H1 & |

(vi) ¥ 97 H $13 GHF fasheq 7671 8 | gTcili® e J991 § ale fFdaeq Yar 5T 70 & |
578 G HacT UF &1 97 7 ITH 7R |

(it) T 2T BT 39T X Gt &, Ile ITAVIFH &, THlbd bopcict & I9IT Bl H7HIT 781 & |

¢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

e 1 gedH1H = 1.673 X 10727 kg

TS 9 4T = 6.023 x 1023 yfd um™ 7

SlegsHH Hadmes = 1.38 x 10723 JK-1
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Read the following instructions very carefully and strictly follow them :

General Instructions :

(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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raT R ATEl Tl bl Fid &id g ams™ T > 0K W n-YehR 3R p-JhR & LT
& HoIl qUG IR WU | 39 TG & HEcd Bl Iooig HIT9U | 2

() TITSTR-HTEST IR H TehIUH hivl (0) o F1Y TehITUId 3THhT UMl shi F&AT (N) 1
forercor @ aren U ST | 39 a9 < frshd fepiferu | 2
JHAAT
(b) Imaferd faferton & foru Tumdt wie fava & ey yehmer-fasa am &1 fo=wor goie & fore
E%HIITCB@ETF%IQ:
1) Taferton skl g9 dtsrar H{—gﬁfﬁﬂmﬁﬁv], vzﬁl' vy (Vi < v, <v,y)
(i) faferton <1 aum safd weg fafim dead I, T, 3R I, 0, < 1, < L)

p-n T & a8 Aferern faiau S 37 fegerton & fofu 39 9T & | 2

QuE - @
JUTHA ohl i gt i uftwan faiRa | afe fpslt o0t st TTfas a1 & T o & ST
dl 39 Gl TR 9IS 9L 7 3

60 cm FhAT FrsAT < I o TMef1a 319de I8 (u, = 1.5) & @HA 99 4 24 cm gl
s fomg |Id R0 @ | S+ aTe1 Uldferes a1 Jehid 3T 35eh! |Id § gl F1d I | 3

et <t T STTYTshaT | b g3 a1l MeV H UiiehicTd shiTT : 3
%H + ?H —> ;He +h

fnd:  m(CH)=2.014102 u
m(3H) = 3.016049 u

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

U TG ! FETIAT H I TREeHT i ST I FH T h1g Teh1131eh dw H1 hLdl
2 | Th113Teh = o <l STAIT T Jooil hHIT | 3
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SECTION - A

1. Draw energy band diagrams of n-type and p-type semiconductors at
temperature T > 0K, depicting the donor and acceptor energy levels.
Mention the significance of these levels. 2

2. (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,)

3. Write the characteristics of a p-n junction which make 1t suitable for

rectification. 2
SECTION - B
4. Define the term — Distance of closest approach. How will it be affected, for
an o - particle, if kinetic energy of the particle is doubled ? 3

5. A point source in air 1s kept 24 cm in front of a concave spherical glass
surface (ﬂpg = 1.5) and radius of curvature 60 cm. Find the nature of the

1mage formed and i1ts distance from the point source. 3

6. Calculate the energy released in MeV in the following reaction : 3
?H P ?H —> ;He +n
; 2
Given : m(lH) = 2.014102 u
m@H) = 3.016049 u

4
m(2He) = 4.002603 u
m_ = 1.008665 u

7. Explain with the help of a suitable diagram, the phenomenon on which an
optical fibre works. Mention any two uses of optical fibres. 3

.05/1/1 5 P.T.O.
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8. (a) 600 nm AUTCEI I iz UL hUT T 0.2 mm HISE i fpel forlf =
T JTIdH hidl & | Jfe TRorHT e e w1 9870 1 m gl X ferd uq

fraSTaT 8, A d 3= | 3
(i) gyw Hfers 6 g, qun
(i)  Tecfar st i gl stra <hifsi |
Jrexan

(b) AU p, & TG ¥ ST Iehdl BT R 1 %l Tl GHIAA o AT 1,
(>u,) o FHH Fehal BIsAT o fohdll THTETA <19 o qH1E SFdeh | &1 71 & | ST
EAIE
(1) 39 @l Sl qHAISAT T 37U, AR

(i) 39 o9 FIISH hl &HAT R 3Heh! Tehid |

9. 9 TRl 91q % 98 I 330 nm TUIGEH o TSI Fh1=1 GRI Y&IH fohal SIrdT & a1 394
SehTf3Teh SCTaRei- Sl Bld & | 35 I8 H Soiag< 3cdsid o 11l 3.5 x 10719J &1 fmram
Il ITEY | IIEhield hITteu ; 3
(i)  3rafdd fafeon i 3, au
(ii) TehTIRTeh ST ohl TSt Sl

10. Tp&l LED o %R TG &1 3eei@ it | LED o @ Hgcaqul o9 3TR g1 g1+
ferfar | 3

11. (a) (i) < HEIHI bl 9YUh T dcl ThH! I8 T 3hig Thavll TehTel 3TTIaH L & 8 |
YA h YT 39 YehI shl AT GHIGd &l Bl 9G] $Hehl qUTeE
qiafad & STl & | 91 ? 3

(ii) ToRell fogga-Trsehta Tafertor st atmafd 1.0 x 101 Hz 2 | 39 fafetur =l
TSI 3R 8k gl I fef |

JAAAT
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8. (a) A parallel beam of light of wavelength 600 nm 1s incident 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 p, is kept coaxially, in contact with an equiconcave

lens of the same radius of curvature and refractive index p, (>p,).
Find :
(1) the ratio of their powers, and

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

9. Photoelectrons are emitted from a metal surface when illuminated with
UV light of wavelength 330 nm. The minimum amount of energy required
to emit the electrons from the surface is 3.5 x 1071° J. Calculate : 3
(1) the energy of the incident radiation, and

(11) the kinetic energy of the photoelectron.

10. State the working principle of an LED. Write any two 1mportant
advantages and two disadvantages of LED. 3

11. (@) (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.
Identity the radiation and mention its two uses.
OR
.55/1/1 7 P.T.O.
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(b) () F fFwr PQ & 9y w1 IRREd HIfT St 3@ T g FATAR 0T A &
foret e o fISH o Tk et UX fohel 10T 1 IR 3196 Lt & | 3o J9aTd

7% Tortur gaL Hetsh | VT e W f1d B 2 | 39 hT0 3TRa@ 1 35T 98
g i o foTu shifsTu for 518 iv1 9T femtor fam=rferd gidt & 98 i 8 =
Li+ Le— ZAgrfeamag |

(i1) £ o1 TH=TaH 9T 91 1T 51e Tohto1 T o Hiat | FuiHdd: ol & ?

WUg — T
TRIUT JTETTA

12. IR o THGT 1 IUIAT YT dUT oh ST (ThIU] bl SATEIT Shid H AT AT & | T8
g1 Iooi a2 Tob forelt farmiy formg we o6 aml g Iea= aivorr foreemas weres aa
SR 399 3T 3T TIATIA] ST AT N BIAT 2 | G heATadg TehST a1 Hid SATdehiv]
e 3099 Hid & | 9199 I | fhet wohal wehavfi =i foog @1d (S) g1 uiew g weey gt
fe5gi (S, 3T S,) 1 TN Hich &l HATHIG Ald YTH HL h1 dhI Fdd TohaT | 37 &al
1 39 T H, 58 = o1 fg-Tol 9= wad &, 3T ek I | SHATqeniol U o
LI ThaT | 39 924 H TshieX (BT d15dl) IHehicil 3T shieft fSp=1 BT @ | & ShATTd
eI YT el TRt o ofte 1 gt S, 3T S, & o= =il gfl, S, S, ac1 ¥ Ug il gll
T 3TN fopu U YepTer kY quTesd 9T et et B | 5

[. <=3 TRl aen ) fommr i
1) y,=asmot
(11) y, =a sin 2ot

(111) y, = a sin (2ot + ¢)

(iv) y,=asin (4031; ¥ %)
A, S, 3RS, T AT i 35 P e & s 7

(A) (i) 3R (i) B) (i) 3R (iii)
(C) (iii) 3N (iv) (D) (@iv) 3R ()
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(b) (1) 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 is deviated is given by £$§
=/i+ Le - LA.

(11) What will be the minimum value of 6 if the ray passes
symmetrically through the prism ?

SECTION - C
CASE STUDY

12. The principle of superposition is 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 5,5, and the wavelength of light used. 5

I. Consider the following waves :

(1) y,=asmot
(1) y,=asin2ont

(111) y, =a sin (2ot + ¢)

. o T
(iv) y,=asin (40;)1: + 2)
Which pair of the waves coming from two sources S, and S, will

produce 1nterference ?

(A) () and (11) (B) (11) and (111)
(C) () and (1v) (D) (v) and (1)
.05/1/1 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,
©) 21, (D) 41,

II1. s=<A1 3 3 1 fg- T3 v spamma 9 9 9, 81 3R A1 IohT 1 3TN Hlh
fopa | 9f¢ 37 &1 TR0 § fhest IS8 9 0, o, 3R o, &, a1 A= e m=
hIH 91 T Tal g 7

(A) o©,> 0, > o,

B) o,>0,> o0,
C) o,>wn;>o0,

D) o;>o0 >o,

IV. a7 = fg-Terll wam 4 =g fedf-gush 0.8 mm 2 a1 =afdestor Yed faiin S, 3k
S, & dc1 § 50 cm gt 9T ferd 4¢ W UTH BIdT @ | Ffe Y9 =Hehicil sl hsila

=89 0.4 mm@WW%,ﬁWWWWﬁW%

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

V. = Su Tu S=ei o SR 3 o TG~ T3 S 1 bt & Shivfid gorehd X & aTel
JHTE 9T TR ShITWTU :
() vUew fafidaadqaIA®w
(i) Tl < Uferd 8 deh g1 Tl o s gerehd | gfg & |
TR e A farca @t & 7
(A) Ig SHI THT H fad war g |
(B) & SIFI Yh{Ul H 5 1T § |
(C) I8 Ugc! YohUUT H Tard & & T g8l Teh{Ul § 5 JTA1 & |
(D) I8 9gc1 TohUT § TEdl 8 T GER WehlUT § fId BT 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,

III. Vandana performs Young’'s double slit experiment by using orange,
ereen and red lights successively. If the fringe widths measured 1n
the three cases are ®;, ®, and ®; respectively, then which of the

following 1s correct ?
A) o,>o0,> o,

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

D) o;>0,>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 is 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).

55/1/1 11
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