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(iv) @IS T - Y97 eI 4 G 11 TF 9% J973 3% H & |

(v) @UE T — Y97 G&IT 12 BT SEF7-3TRT 97 & | T8 J975 376 HT & |

(vi) F¥7-7 § BI5 GHF 9% 781 & | §clia 38 I 4 ar® ladeq J5H 157 T
g | 3789 @ Fac7 T &7 J97 P71 I fo7l&T |
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STl TET 8 |

c=3x10% m/s

h=6-63x1073*Js
e=16x10"19C

Uo = 47 X 107" Tm AL

gp = 8854 x 10712 C? N1 m~2

1

47t80

=9x10° N m?2 C2

gL 1 GoIHM (m,) = 9-1 x 103! kg

=g T geI0H = 1-675 x 10727 kg

T bl gedq™ = 1-673 x 10727 kg

JTENTIET T&AT = 6-023 x 1023 gfeq I W (per gram mole)

e fars = 1-38 x 10723 JK1
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i) This question paper contains 12 questions. All questions are compulsory.
(it)  This question paper is divided into three sections — Section A, B, and C.
(iit) 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 is a Case Study-Based Question of 5§ marks.

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

(vii) Use of log tables is permitted, if necessary, but use of calculator is not

permitted.
c=3x10%m/s
h=6-63x1073 Js
e=16x10"9C
Wo = 47 x 107" Tm AL
gy =8-854 x 10712 C2 N1 m~2

1

4
me

=9x10° Nm?2 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

Avogadro’s number = 6-023 x 1022 per gram mole

Boltzmann constant = 1-38 x 10723 JK1
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1. (&) () TER-AEST YHUE T R o0 % fau weg e @ik
FIHTHA hl FHTES g K g Tt |
(i)  TehIUH hIvT (1) © = 0° 3R (I1) 6 = 180°  TTY TEIE A=A T HIA
1 BT ? 2
HAYAT
(@) <& TRE g8 (1) vy, N (i) vy TR o Torferton grr forfora fomam
ST 8, @ TehTwl-foeld IcEsH BIaT 8 | 39 g TR T 3cafStd Soisreil
1 JAehaw TS Sl A K 3R 2K 3 | 39 J56 ! <gall g &

foTu =uStes aTed ShifSTg | 2
2. 99 4 foret genrer Icasi grte ki swrifaf i saren Hife | g@es @ sua
T 3o HIT | 2
3. et pnTfy o gt & 9 1 = Hif | 2
Qus @
4. 99T @ H T § TRE p-n FY SEIE H1 U T [SChReh b ®I H
1 T hl RS HIST | 30 Hasfl 3R Fria aurey ot Eifau | 3

5.  Torelt o1 3R Tl Wil § Heg ¢ S qUIGEA! sl STIIM 1 shifeg, A

(%) Tl Hl I THF g,

(@) TFl & Ifas S 99 g,

() TFl  guH faveR | i e T R 3
(

6. (%) —EAAMT % fret Fa i Feafas ot w1 =Afaqstqi & = g *
a1 T =l i |
(@) ggFe % fa@ues g s 9Tt S aHH @Ust o TTfeht i,fAl T e
SHIfT | T Ig forgved S gfte & I9g 8 ? 39 SishaT &l Q 9
A Lok 37T I oh! gee HIT | 3
fer 2 m (S Fe) = 5593494 u, m (2 Al) = 27-98191 u.
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SECTION A
1. (a) (1) Define the terms : ‘impact parameter’ and ‘distance of closest

approach’ for an o-particle in Geiger-Marsden scattering

experiment.

(ii) What will be the value of the impact parameter for
scattering angle (I) 6 = 0° and (II) 6 = 180° ? 2
OR
(b)  Photoelectric emission occurs when a surface is irradiated with the
radiation of frequency (i) v{, and (ii) v9. The maximum kinetic energy
of the electrons emitted in the two cases are K and 2K respectively.

Obtain the expression for the threshold frequency for the surface. 2
2. Briefly explain the working of a light emitting diode. Mention its two
uses. 2
3. Explain the formation of depletion region in a p-n junction. 2
SECTION B

4, With the help of a circuit diagram, explain the working of a
p-n junction diode as a full-wave rectifier. Also draw its input and output
waveforms. 3

5. Find the ratio of the de Broglie wavelengths associated with an alpha
particle and a proton, if both

(a)  have the same speeds,
(b)  have the same kinetic energy,

(c) are accelerated through the same potential difference. 3

6. (a)  Depict the variation of the potential energy of a pair of nucleons
with the separation between them.

(b)  Imagine the fission of a gg Fe into two equal fragments of is Al

nucleus. Is the fission energetically possible ? Justify your answer
by working out Q value of the process. 3

Given : m (2 Fe) = 55:93494 u, m (* A1) = 27-98191 u.
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9. (%) TR FHrRAl I URWNG FH & T GRSl FaeHREr H TG w1
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(@) = T T St SR IRG T TN ol raeqred C 3t B ¥ o
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7. (a) @) Depict a plane electromagnetic wave propagating along the
x-axis. Write the expressions for its oscillating electric and
magnetic fields.
(i1)  Write three characteristics of electromagnetic waves. 3
OR

(b)  Name the electromagnetic waves which are produced by the following :
i) Radioactive decays of nucleus
(ii) Welding arcs
(iii) Hot bodies

Write one use each of these waves. 3
8. (a) Draw a labelled ray diagram showing the formation of an image by
an astronomical refracting telescope in normal adjustment. Hence,
obtain the expression for its magnifying power. 3
OR

(b) A plane wavefront of light of wavelength ‘A’ is incident normally on
a narrow slit of width ‘a’ and a diffraction pattern is observed on a
screen at a distance ‘D’ from the slit.

(1) Depict the intensity distribution in the pattern observed.

(ii))  Obtain the expression for the first maximum from the
central maximum. 3

9. (a)  State Bohr’s quantization condition for defining stationary orbits.

(b)  Use the energy level diagram shown below to obtain the relation
between three wavelengths A, Ly and A5 emitted due to the

transition of electron from the energy states C and B. 3
C
A
A4 B
A
h 4 A2 3 A
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10. (a) Is the speed of light in glass independent of the colour of light ?

Give reason.

(b) A small bulb is placed at the bottom of a tank containing water to a
depth of 70 cm. Find the area of the surface of water through
which light from the bulb can emerge out. Given refractive index of

water is —. 3
3

11. The refractive index of an equilateral triangular prism kept in air is J2.
Calculate : 3

(a)  the angle of minimum deviation.

(b)  the critical angle for the prism.
SECTION C

12. The British physicist Thomas Young explained the interference of light
using the principle of superposition of waves. He observed the interference
pattern on the screen, in his experimental set-up, known now as Young’s
double slit experiment. The two slits S; and S, were illuminated by light
from a slit S. The interference pattern consists of dark and bright bands of
light. Such bands are called fringes. The distance between two consecutive
bright and dark fringes is called fringe width.

(a)  If the screen is moved closer to the plane of slits S; and S,, then

the fringe width :
(1) will decrease, but the intensity of bright fringe remains the
same.

(ii)  will increase, but the intensity of bright fringe decreases.
(iii)  will decrease, but the intensity of bright fringe increases.
(iv) and the intensity both remain the same.

(b)  What will happen to the pattern on the screen, when the two slits
S; and S, are replaced by two independent but identical sources ?
(1) The intensity of pattern will increase
(i1))  The intensity of pattern will decrease
(iii) The number of fringes will become double
(iv)  No pattern will be observed on the screen

.55/2/2 9 P.T.O.

VWAV VAWV WAV

hitps:ibyjus.com



RN
[EBYJU'S

Thie Learning App
FEE
T

5
() < THTY Gl Hl FAHAG HaT AT 8, A ST THI Hd T T
qUT 3cafold ohid &, Tk 3id @ :
i)  THME AW 3N fa=mur Htd FaArw |
(i) B HE qUeEd IR HiE FEa s |
(i) fafi= qore=t ot aum e |
(iv) Tt qreed o =18 fFea s |

(=) foret =i o foferd i & fiber < R | fe Twea T sraen
forelt ga, fSger1 Stuade 4’ 8, ¥ gat foan sie, at 95 T <iie’ &

Gﬂyﬁ:

(1) B

i)  Pu

i) P
1)

: B

(iv) —

02

(8) U % forgafl P 3R P, W @1 a0 & e W 3% &9 $1 9w
o (2| s n d

(1) gl fogetl W Iwehie A adl & |
(i) QM forgati W el st st 3 |

o

(it) P, T =HehIeA bt 3T P, W el st ot 2 |

(iv) P, T IFehich bt 3R P; W hiell ol ol 3 | 5x1=5

.55/2/2 10

VWAV VAWV WAV

hittps:ibyjus.com




N R D AAA——Im———m—.———————————
[EBYJU'S

The Learning App
i o
(c) Two sources of light are said to be coherent, when both emit light
waves of :
(1) same amplitude and have a varying phase difference.
(i1) same wavelength and a constant phase difference.
(i1i)  different wavelengths and same intensity.

(iv) different wavelengths and a constant phase difference.

(d)  The fringe width in a Young’s double slit experiment is . If the
whole set-up is immersed in a liquid of refractive index ‘W, then the
new fringe width will be :

(1) B
(i)  Bp
Gip P
1)
: §
(iv) —
02

(e) The total path difference between two waves meeting at points

P, and P, on the screen are (3%) and 2A respectively. Then :

(1) bright fringes are formed at both points.
(i1))  dark fringes are formed at both points.

(iii)  a bright fringe is formed at P; and a dark fringe is formed at

P,.
(iv)  a bright fringe is formed at P, and a dark fringe is formed at
.55/2/2 11

VWAV VAWV WAV

https:/fbyjus.com






