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(iii) @UE-& :Jv7q&T1 83 Y% Jo7 2 HFH T8 |
(iv) GUS- : J97 G&I74 8 11 7% 9% J97 3 3% H & |
(v) TUS-T ;: J97 TEIT 12 FHT JETTT HTETRT Y97 8, T8 J97 5 b H1 2 |

(vi) F¥7 97 4 HI3 Tg7 [a%7 781 & | &Il Fe Fo41 § JaRe fd6c9 Y67 15T 71T & /
$79 @ ST U &1 F97 HT I [eTRET |

(vii) T 25T BT IYNT FX G 8, e IHTTVIF §l, b Fegpeicl & TN &1 IFHIT 787 8 |

c=3x10%m/s
h=6.63 x 10734 Js
e=16x10"12C

Ko = 47 X 1007 Tm A1

gy = 8.854 x 10712 CZ2 N-1 m—2
1

1 =9x 109N m2 C2

TE,

T 1 G A (m,) = 9.1 x 10731 kg

¢ 1 gIAM = 1.675 x 10727 kg

qIei- sh1 geIdH = 1.673 X 10727 kg

STENTE ¥ 3T = 6.023 X 1023 yfd I8 Jid

SlegsdH frdmeh = 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.

(ii1) Section A : Q. Nos. 1to 3 are of 2 marks each.

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

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

(vi) There is no overall choice in the question paper. Howeuver, internal choice
has been provided in some of the questions. Attempt any one of the
alternatives in such questions.

(vit) Use of log tables is permitted, if necessary, but use of calculator is not
permitted.
c=3x 108 m/s
h=6.63 x 10734 Js
e=16x10"12C
Ho=4mx 1077 T m AL

gy = 8.854 x 10712 C2 N~1 m~2

1
1 =9x 109N m?2 C2
TE,

Mass of electron (m_) = 9.1 x 10731 kg

Mass of neutron = 1.675 x 10727 kg
Mass of proton = 1.673 X 1027 kg
Avogadro’s number = 6.023 x 1023 per gram mole

Boltzmann constant = 1.38 x 10723 JK-!

.55/1/3 3 P.T.O.
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1. (a) TISTR-HMEST T Thiv v (0) & T Tehifvid 3TehT ol shi qe&ar (N) i
foraror gt e 7w Eifw | 39 7 @ g1 fased fepferu | 2
AT
(b) Tmafaa faferten & fore Tme wre fawa & @ yerTor-fagga e 1 T gria & fa
B"%l’dW@ﬁ'&lE
(1) ﬁﬁ?@ﬁﬁwﬁwwﬁﬁﬁﬁﬁﬁﬁvl,%ﬁ%(vl<v2<v3)
(i) fofertolt 31 g sTgfa g fofdm dsrard I, 1, iR I, 0, <1, < I,)

2. 39 T R g IR o s faded Hifve | guft fordt smugedi stdemes
Hn, #n,, 70 78 foea sqEfm Sar g | = 7 2

3. <A1 3R ATE Tl 1 Ffra S guammHE T > 0K W n-¥shR 371 p-ehR & Ae=Teteh]
% o1l U TR I | 39 TR % HEcd 1 3eei@ T | 2

Qg -9

4. (1) 600 nm TWICE HT HF THRR RO I 0.2 mm B HI frell ol =
ST AT B & | Al THoTHT e T o1 o 1 m g T @ o w
fopar <aT B, O Shef Stam A 3
() weuH Ffers 6 gl @en
(i) Tocfrr 3fam it i sma Hifs |
Jreran
(b) TS (1, b TG H ST SHAT AT R 1 HI3 TacAT FHTA 8 ST |,
(>u,)  TAH ThT Brsa1 % fRH aHTEae o o SHTE SFeh H @1 T R | A
sHifera
(i) 9 TEl T TAIST T AT, TR
(i) 39 I TASH T & 3T IThH! THfd |
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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

(i)  the same intensity but different frequencies v,, v, and v; (v, <v, <vy)

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

2.  Distinguish between intrinsic and extrinsic semiconductors. Although in
an extrinsic semiconductor n, # n, yet it is 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 is incident normally
on a slit of width 0.2 mm. If the resulting diffraction pattern is
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

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

.55/1/3 5 P.T.O.
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5. ITHA < GEiey gl 31 aiwTT faRau | Afg fRet o1 <Al TS et al T LS ST
1 39 gl I T AT 9 7 3

6. BT G 1 STAM ik fohHll THAT Tedeh I8 T ITITd Hoaet 0T 3T ad]

T ST 3T qUede < =1 sh1 oo $ifsu | 3
7. ford soe @ deg € STl aleed 0.30 nm B | 39 SoiagH i (a) I ae (b) Tl

Fatt (eV 1) qienfera hifsra | 3
8. R <t it rfufsen & ww g8 et MeV H uftesfera hifsre : 3

*H+°H— jHe+n
feng:  m(’H)=2.014102 u
m(3H) = 3.016049 u

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

9. (a) () < HIEAAT B YU HA AT FRET I8 W HIE THAUH FehTT ITTA HL ET 7 |
3TIEGH o UYET 9 YT i ITEM TG T8l Bt 9tq 366kl quTeed
gitafdd &1 St 2 | /T 7 3
(i) Tre faga-greshia fafeor i smafa 1.0 x 101 Hz 7 | 39 fafero &1
TR 3R 36 ol TN fAfa |
AU
(b) () T B PQ % U I IRRad HIfT ST 3@ H ST 31qER BT A &
Tereft st o TIsH o T weteh TX foheft 10T 1 IR 31T it © | 38k It
IE Tohto GER weTeh § 10 e W 11 Bt B | 36 TohT0T STRE o1 ST I8
fag @ & fow e fos @ o w foror faafora gt 2 o8 #ir £68 =
Li+ Le— ZAgmfemmng |

(i) £ freray o o gen S foRtor fisw o ofior & wnfirad: Tordt & 2

.55/1/3 6
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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 is 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 is 0.30 nm.
Calculate : (a) the speed, and (b) the kinetic energy (in eV), of the electron. 3

8.  Calculate the energy released in MeV in the following reaction : 3
*H+°H— jHe+n
Given: m(*H)=2.014102 u
m(3H) = 3.016049 u

4
m(2He> =4.002603 u
m = 1.008665 u

9. (a) (1) Monochromatic light is incident on a surface separating two
media. The frequency of the light after refraction remains
unaffected but its wavelength changes. Why ? 3
(i) 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 is 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

L6=Li+ Le— LA.
(1) What will be the minimum value of & if the ray passes
symmetrically through the prism ?
M 7 P.T.O.
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10. feh LED % weistt fagi #1 Seoi@ SIS | LED % <) Hecaqel @y 3R <) gifa
forfer | 3

11.  319erciHioh A[3 = ferel e % firsw % foru =g ferere 1o § s ior A o s R |
forsm s A %1 | 9ma Shifse | 3fe 39 T o1 ot § ga <, |l v § W g
& 7 3

wUg -

ThI0T AT

12. 3TEATYYT o THgT= T IUANT TehTST TN & SAThi0T shi AT hid H fohat ST B | I8
g Seorg L 2 Toh fopeft T formg R o6 AT G oo oioTTeY foreermom ek o
BT 3T ST 3TN TIRATIAT ST HieST I BT © | € helTeag JehIST qlT Hid SHcehTul
et Seqe e B | 9T A 3 el weher wehertt g fovg Wi (S) g wiew o weww g
fBal (S, 3TN S,) 1 ITAM Hileh Gl HATHS AId YTH HTA HT TR = [T | 37 Fial
1 9 FA H, {58 = w1 fg-Torl = #ed 2, ST sk @ A Sfawr T @b
e forat | 38 Yed 1w (BT iEh) swehielt 31t et bt 2l 8 | €1 shamTd
Il srea Heft fhsi s SR H gl S, M S, F = Hi glt, S, S, WAL H @
YT U R T ehTer <ht e W AR R | 5

I. = a w famm i
(@i y,=asinot
(i) y,=asin 20t

(iil) y;=a sin 2ot + ¢)

@iv) y,=asin (40)'5 + g)
Q| S, 3R S, 3T ATl T o fohe et & safaeptor BT 7
(A) () 3 (i) (B) (i) 3R (i)
(C) (iii) 3R (iv) D) (iv) 3R @)
.55/1/3 8
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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 \/g, the value of angle of minimum
deviation & is equal to the angle of prism A. Find the angle of prism A.
How will the angle & be affected if the prism were immersed in water ? 3

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 is 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,) illuminated by a single monochromatic pinhole source S. Using these

sources in 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 :
@i y,=asinot

(i) y,=asin 20t

(i) y;=a sin 2ot + ¢)

. . T
(iv) y,=asin (40)’5 + 2)
Which pair of the waves coming from two sources S, and S, will

produce interference ?

(A (@) and (i1) (B) (i) and (i11)
(C) (1) and (iv) (D) @Gv) and ()
.55/1/3 9 P.T.O.
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II. 3 e |idl 9 e s aret & Jepre aai =6 sek 6 dted &1 1 2,

eh a1 /4 1 9UT=R 2, Toreht formg R firerett B | 591 forg o aftomeft <feren &Mt
GRS ® I,
© 21, D) 41,

III. a1 3 I o1 fg-Torf wamm seamra &9 @ A, 8 3T et TohTel T 39T ik
fora | A 57 Ty | fpest ST T 0, 0, IR o, &, q1 A= T @

HH AT HEY TET B 7
@A) 0,>o0,> o, B) o,>o0,> o,
©) 0,>0;>0, D) 0;>0,>o0,

IV. ¥ % f5-ferff s 4 afe forff-gera 0.8 mm 2 e safaerwo e faffat S, kR
S, % 1 ¥ 50 cm g W A W6 W ATH a1 7 | Al wem =Hehiet Bh s
38 0.4 mm T RS 2, T ITIRT FoRT 1T Sehre hl T @

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

V. = fau T s=reEt o SR A o - e s 6 e o Sivfi gued W e I
Wﬂﬁﬂ'ﬂsﬁﬁ?:
() wHFEFTTITITR
(i) Top=Ti o f&rd B Tk QI T3l o o=l gereh o gfg e |
At T e i = femed i @ 2
(A) =& GHI Yl # fd war ? |
(B) ¥g G TR | BT AT R |
(C) I% T8t Yol H -1 TadT & Ting 8t Sohtul H |1 JTa1 2 |
(D) & T&t kLU H Tl B T GEL b1 H o Tt 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, ) 41,

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

following is correct ?
A) 0,>0,>0, B) o, >0,> o,

©€) o,>0;>0, D) o;>0,>o0,

IV. In a Young’s double slit experiment, the slit separation is 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 is
(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 is increased till fringes are
observed.

Which of the following options is correct ?

(A) It remains constant in both cases.

(B) It decreases in both cases.

(C) It remains constant in (i) but decreases in (ii).
(D) It decreases in (i) but remains constant in (ii).

.55/1/3 11
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