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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.

(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 questions of § marks.

(vi) There is 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.

(vii) 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"19C
Mo = 4m x 1007 Tm A!

£ = 8.854 x 10712 C2 N-1 m2

1
e =9x 109N m2 C2
g,

Mass of electron (m,) = 9.1 x 103! kg

Mass of neutron = 1.675 x 10~27 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-!

.55/3/1 3 P.T.O.
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SECTION-A

1. What is meant by doping of an intrinsic semiconductor ? Name the two types
of atoms used for doping of Ge/Si. 2

2. (a) () Distinguish between isotopes and isobars. 2
(1) Two nuclei have different mass numbers A; and A,. Are these nuclei
necessarily the isotopes of the same element ? Explain.

OR

(b) (1) Name the factors on which photoelectric emission from a surface
depends.

(i1) Define the term ‘threshold frequency’ for a photosensitive material.
3. Explain the formation of the barrier potential in a p-n junction. 2
SECTION-B

4. State Bohr’s postulate to explain stable orbits in a hydrogen atom. Prove that

the speed with which the electron revolves in nt! orbit is proportional to
(1/n). 3

5. Briefly explain how emf is generated in a solar cell. Draw its I-V
characteristics. 3

6. A narrow beam of protons, each having 4.1 MeV energy is approaching a
sheet of lead (Z = 82). Calculate :

(1) the speed of a proton in the beam, and
(1) the distance of its closest approach 3

7. In a diffraction pattern due to a single slit, how will the angular width of
central maximum change, if

(1) Orange light is used in place of green light,

(11) the screen is moved closer to the slit,

(i11) the slit width is decreased ?

Justify your answer in each case. 3
.55/3/1 5 P.T.O.
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8. (a) Write two necessary conditions for total internal reflection.
(b) Two prisms ABC and DBC are arranged as shown in figure.
A

45

60°

609

D
The critical angles for the two prisms with respect to air are 41.1° and 45°
respectively. Trace the path of the ray through the combination. 3

OR

(a) An object is placed in front of a converging lens. Obtain the conditions
under which the magnification produced by the lens is (i) negative and
(11) positive.

(b) A point object is placed at O in front of a glass sphere as shown in figure.

Show the formation of image by the sphere.

9. An electron is accelerated from rest through a potential difference of 100 V.
Find :
(1) the wavelength associated with
(i1) the momentum of and
(i1i) the velocity required by, the electron. 3

10. In a Young’s double slit experiment using light of wavelength 600 nm, the slit
separation is 0.8 mm and the screen is kept 1.6 m from the plane of the slits.
Calculate :

(1) the fringe width
(1) the distance of (a) third minimum and (b) fifth maximum, from the
central maximum. 3

.55/3/1 7 P.T.O.



E4E
i
11. (@) Ay, A, 3R A, AT A fIga-grashia a1 3TN o R e 3, o

wMeret § 37 et & g et # fopa Sman 2 |

(i) o ferg-wrerehia il 1 wgmT, Ul
(i) 3TH Seereh o feTq woh-Teh Hita ferfiam | 3

Frerat
(b) () <R EIAl % BTG B o [T G 3T hT Jeoi@ HIT |
(1) < TrfEa & pror Seuw safereptor U 3R woher 3l o it foada 9ed & = Q@
I fafaw |

@ug -1
TRTUT STETTA

12. Y geres < STERl ol § factet sar g | fS weh o fraent gie B1er 3T wied
T Bt B 3N STfigwr Fed & AU TR 8 1 THeT GRS $© 91 BI1 2 TR Hiehd gl
ft T Tfere Bt 8 W AR Fad & | G ol i fopelt JfcreRT 1 3@ wehR afea fo
T & To6 39 QT ot o ofter <At gt <Rl et fera S ek | foreft o e Rt atfirgeees
T 3HehT BIE Gl | o 3Tfaeh g W T A1 7 | 3fugeas 36 foma 1 wiafas sman
8, S freRt o foru fara oY wifar sered shwan & | ABremt o formy i siferm smafefa wifersy s

Rl 1x5=5
1. Toreht wige qewesf # srfigwares 3R Afrent grr s e wfafsr grd 8 s

(A) 3T, Sreferh (B) aTdfareh, 3T

(C) TR, Tt (D) T, AR

I1. foreht s gemeslt & s srada ffefga o @ fevm ox fdt 787 #var 8 2
(A) Frfrgwaes 3R IfHT & g
(B) arfirgzaes 3 et 61 i ol
(C) fetenT 1 TS
(D) 39T fepam T TehTt
.55/3/1 8




EE
1%; %
O

11. (a) Electromagnetic waves of wavelengths A;, A, and A; are used in radar

systems, in water purifiers and in remote switches of TV, respectively.
(1) Identify the electromagnetic waves, and
(1) Write one source of each of them. 3
OR
(b) (1) State two conditions for two light sources to be coherent.
(i1) Give two points of difference between an interference pattern due to

a double — slit and a diffraction pattern due to a single slit.

SECTION-C
CASE STUDY
12. A compound microscope consists of two converging lenses. One of them, of
smaller aperture and smaller focal length is called objective and the other of
slightly larger aperture and slightly larger focal length is called eye-piece.
Both the lenses are fitted in a tube with an arrangement to vary the distance
between them. A tiny object is placed in front of the objective at a distance
slightly greater than its focal length. The objective produces the image of the
object which acts as an object for the eye-piece. The eye piece, in turn

produces the final magnified image. 1x5=5

I. In a compound microscope the images formed by the objective and the
eye-piece are respectively
(A) virtual, real (B) real, virtual

(C) wvirtual, virtual (D) real, real

II. The magnification due to a compound microscope does not depend upon
(A) the aperture of the objective and the eye-piece
(B) the focal length of the objective and the eye-piece
(C) the length of the tube
(D) the colour of the light used

.55/3/1 9 P.T.O.
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Which of the following is not correct in the context of a compound

microscope ?

(A) Both the lenses are of short focal lengths.

(B) The magnifying power increases by decreasing the focal lengths of
the two lenses.

(C) The distance between the two lenses is more than (fo + fe).

(D) The microscope can be used as a telescope by interchanging the two

lenses.

A compound microscope consists of an objective of 10X and an eye-piece
of 20X. The magnification due to the microscope would be

A) 2 (B) 10

(©) 30 (D) 200

The focal lengths of objective and eye-piece of a compound microscope
are 1.2 cm and 3.0 cm respectively. The object is placed at a distance of
1.25 cm from the objective. If the final image is formed at infinity, the

magnifying power of the microscope would be

(A) 100 B) 150
(©) 200 (D) 250
11
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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 questions of § marks.

(vi) There is 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.

(vii) 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
o = 47 x 1007 Tm A!

g, = 8.854 x 10712 C2 N1 m2

1
1 =9x 109N m?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 1023 per gram mole

Boltzmann constant = 1.38 x 10723 JK-!
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SECTION - A
1. Explain the formation of the barrier potential in a p-n junction. 2
2. (a) Draw the circuit diagram of an illuminated photodiode and its I-V
charcteristics. 1
(b) How can a photodiode be used to measure the light intensity ? 1
3. (a) () Distinguish between isotopes and isobars. 2
(1) Two nuclei have different mass numbers A; and A,. Are these nuclei
necessarily the isotopes of the same element ? Explain.
OR
(b) (1) Name the factors on which photoelectric emission from a surface
depends.
(i1) Define the term ‘threshold frequency’ for a photosensitive material.
SECTION - B
4. (a) Calculate the frequency of a photon of energy 6.5 x 1071° J.
(b) Can this photon cause emission of an electron from the surface of Cs of

work function 2.14 eV ? If yes, what will be maximum kinetic energy of
the photoelectron ? 3

5.  Monochromatic light of wavelength 600 nm is incident from air on a water
surface. The refractive index of water is 1.33. Find the (i) wavelength,
(11) frequency and (ii1) speed, of reflected and refracted light. 3

6. (a)

(b)

.55/3/2

Electromagnetic waves of wavelengths A,, A, and A; are used in radar

systems, in water purifiers and in remote switches of TV, respectively.
(1) Identify the electromagnetic waves, and
(1) Write one source of each of them. 3
OR
(1) State two conditions for two light sources to be coherent.
(i1) Give two points of difference between an interference pattern due to
a double — slit and a diffraction pattern due to a single slit.

5 P.T.O.
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State Bohr’s postulate to explain stable orbits in a hydrogen atom. Prove that

the speed with which the electron revolves in n'! orbit is proportional to
(1/n). 3

Draw the energy band diagrams for conductors, semiconductors and
insulators. Which band determines the electrical conductivity of a solid ? How
is the electrical conductivity of a semiconductor affected with rise in its
temperature ? Explain. 3

A narrow beam of protons, each having 4.1 MeV energy is approaching a
sheet of lead (Z = 82). Calculate :
(1) the speed of a proton in the beam, and

(i) the distance of its closest approach 3

How is the spacing between fringes in a double slit experiment affected if :

(1) the slits separation is increased,

(i1) the colour of light used is changed from red to blue,

(111) the whole apparatus is submerged in a oil of refractive index 1.2 ?

Justify your anwer in each case. 3

(a) Write two necessary conditions for total internal reflection.
(b) Two prisms ABC and DBC are arranged as shown in figure.
A

45

60°

609

D
The critical angles for the two prisms with respect to air are 41.1° and 45°
respectively. Trace the path of the ray through the combination. 3
OR

.55/3/2 7 P.T.O.
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(a) An object is placed in front of a converging lens. Obtain the conditions
under which the magnification produced by the lens is (i) negative and
(11) positive.

(b) A point object is placed at O in front of a glass sphere as shown in figure.

Show the formation of image by the sphere.

SECTION - C
CASE STUDY

12. A compound microscope consists of two converging lenses. One of them, of
smaller aperture and smaller focal length is called objective and the other of
slightly larger aperture and slightly larger focal length is called eye-piece.
Both the lenses are fitted in a tube with an arrangement to vary the distance
between them. A tiny object is placed in front of the objective at a distance
slightly greater than its focal length. The objective produces the image of the
object which acts as an object for the eye-piece. The eye piece, in turn

produces the final magnified image. 1x5=5

I. In a compound microscope the images formed by the objective and the

eye-piece are respectively
(A) virtual, real (B) real, virtual

(C) virtual, virtual (D) real, real

II. The magnification due to a compound microscope does not depend upon
(A) the aperture of the objective and the eye-piece
(B) the focal length of the objective and the eye-piece
(C) the length of the tube
(D) the colour of the light used

.55/3/2 9 P.T.O.
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Which of the following is not correct in the context of a compound
microscope ?
(A) Both the lenses are of short focal lengths.
(B) The magnifying power increases by decreasing the focal lengths of
the two lenses.
(C) The distance between the two lenses is more than (fo + fe).
(D) The microscope can be used as a telescope by interchanging the two

lenses.

A compound microscope consists of an objective of 10X and an eye-piece
of 20X. The magnification due to the microscope would be

A) 2 (B) 10

(©) 30 (D) 200

The focal lengths of objective and eye-piece of a compound microscope
are 1.2 cm and 3.0 cm respectively. The object is placed at a distance of
1.25 cm from the objective. If the final image is formed at infinity, the

magnifying power of the microscope would be

(A) 100 B) 150
(©) 200 (D) 250
11
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)

(iz)
(iiv)
(iv)
O
(vi)

This question paper contains 12 questions. All questions are
compulsory.

This question paper is divided into three sections — Section A, B and C.
Section A : Q. Nos. 1to 3 are of 2 marks each.

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

Section C: Q. No. 12 is a case study based questions of § marks.

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.

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

.55/3/3

permitted.

c=3x 108 m/s
h=6.63 x 10734 Js
e=16x10"19C

Mo = 4m x 1007 Tm A!

£ = 8.854 x 10712 C2 N-1 m2

1
e =9x 109N m2 C2
g,

Mass of electron (m,) = 9.1 x 103! kg

Mass of neutron = 1.675 x 10~27 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-!

3 P.T.O.
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SECTION - A

1. (a) () Distinguish between isotopes and isobars. 2

(i) Two nuclei have different mass numbers A; and A,. Are these nuclei

necessarily the isotopes of the same element ? Explain.
OR
(b) (1)) Name the factors on which photoelectric emission from a surface
depends.

(1) Define the term ‘threshold frequency’ for a photosensitive material.

2. Explain the formation of the barrier potential in a p-n junction. 2

3. Name the extrinsic semiconductors formed when a pure germanium is doped
with (1) a trivalent and (i1) pentavalent impurity. Draw the energy band

diagrams of extrinsic semiconductors so formed. 2

SECTION - B

4. (a) Write two necessary conditions for total internal reflection.

(b) Two prisms ABC and DBC are arranged as shown in figure.
A

45

60°

609

D
The critical angles for the two prisms with respect to air are 41.1° and 45°

respectively. Trace the path of the ray through the combination. 3
OR
.55/3/3 5 P.T.O.
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(a) An object is placed in front of a converging lens. Obtain the conditions
under which the magnification produced by the lens is (i) negative and
(11) positive.

(b) A point object is placed at O in front of a glass sphere as shown in figure.

Show the formation of image by the sphere.

5. The work function of a metal is 2.31 eV. Photoelectric emission occurs when
light of frequency 6.4 x 10 Hz is incident on the metal surface. Calculate :
(1) the energy of the incident radiation, (i1) the maximum kinetic energy of the

emitted electron and (iii) the stopping potential of the surface. 3

6. A beam of light consisting of two wavelengths 600 nm and 500 nm is used in
a Young’s double slit experiment. The slit separation is 1.0 mm and the
screen is kept 0.60 m away from the plane of the slits. Calculate :

(1) the distance of the second bright fringe from the central maximum for
wavelength 500 nm, and
(11) the least distance from the central maximum where the bright fringes

due to both the wavelengths coincide. 3

7. (a) Electromagnetic waves of wavelengths A;, A, and A; are used in radar
systems, in water purifiers and in remote switches of TV, respectively.
(1) Identify the electromagnetic waves, and
(i1) Write one source of each of them. 3
OR
(b) (1) State two conditions for two light sources to be coherent.
(i1) Give two points of difference between an interference pattern due to

a double — slit and a diffraction pattern due to a single slit.

.55/3/3 7 P.T.O.
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8. In a diffraction pattern due to a single slit, how will the angular width of

central maximum change, if

(1) Orange light is used in place of green light,

(1) the screen is moved closer to the slit,

(i11) the slit width is decreased ?

Justify your answer in each case. 3

9. Briefly explain how emf is generated in a solar cell. Draw its I-V
characteristics. 3

10. (a) dJames Chadwick, in 1932, studied the emission of neutral radiations
when Beryllium nuclei were bombarded with alpha particles. He
concluded that emitted radiations were neutrons and not photons.

Explain.
(b) Two nuclei may have the same radius, even though they contain
different number of protons and neutrons. Explain. 3

11. (a) The energy of hydrogen atom in an orbit is —1.51 eV. What are kinetic
and potential energies of the electron in this orbit ?
(b) The electron in a hydrogen atom is typically found at a distance of about
5.3 x 1071 m from the nucleus which has a diameter of about 1.0 x 107> m.
Assuming the hydrogen atom to be a sphere of radius 5.3 x 10711 m,
what fraction of its volume is occupied by the nucleus ? 3

SECTION - C
CASE STUDY
12. A compound microscope consists of two converging lenses. One of them, of
smaller aperture and smaller focal length is called objective and the other of
slightly larger aperture and slightly larger focal length is called eye-piece.
Both the lenses are fitted in a tube with an arrangement to vary the distance
between them. A tiny object is placed in front of the objective at a distance
slightly greater than its focal length. The objective produces the image of the
object which acts as an object for the eye-piece. The eye piece, in turn
produces the final magnified image. 1x5=5

I. In a compound microscope the images formed by the objective and the
eye-piece are respectively
(A) virtual, real (B) real, virtual
(C) virtual, virtual (D) real, real

.55/3/3 9 P.T.O.



II.

III.

IV.

.55/3/3

foneft ek gereslt 3 s saeda fmfofaa § @ form w falt 787 @ear @ 2
(A) Frfrgwaes 3R IfHT & g

(B) srfirgyaes 3 et 61 i ol

(C) feran 1 TraTs

(D) 39T fopam T TehTt

T Gerell o ded H HiF T HeH 787 787 & ?

(A) AT TE FAHHAGH H B S |

(B) T <iHi 3l Biehd gl hH i T L GHAT §¢ I 3 |

(C) i <iE o o= 3l wid gl (fo + fe) | 371 B 2 |

(D) ST TEl W1 ACAT-TGeA Hich 39 HEUGT H1 STANT a2 o &9 H foham S
HHAT 2 |

foreht wgeh qeweell ¥ Srfigyaes 10X 1 3R AT 20X 1 7 | 39 gEmesf & Hru
CICEER

A) 2 B) 10

© 30 D) 200

forelt T gEmesf < 3Tfigeas 37 Afeht 1 ®ishd il A 1.2 cm 3R 3.0 cm
2 | fora srfirgeaes 9 1.25 cm gt W @@ 7 | afg sif<m wfafams s wsman 2, @
gETesft 1 ITTaE aHar grft

(A) 100 B) 150
(C) 200 (D) 250

10



I1.

III.

IV.

.55/3/3

=50
*
=
The magnification due to a compound microscope does not depend upon
(A) the aperture of the objective and the eye-piece
(B) the focal length of the objective and the eye-piece
(C) the length of the tube
(D) the colour of the light used

Which of the following is not correct in the context of a compound

microscope ?

(A) Both the lenses are of short focal lengths.

(B) The magnifying power increases by decreasing the focal lengths of
the two lenses.

(C) The distance between the two lenses is more than (fo + fe).

(D) The microscope can be used as a telescope by interchanging the two

lenses.

A compound microscope consists of an objective of 10X and an eye-piece
of 20X. The magnification due to the microscope would be

A 2 (B) 10

() 30 (D) 200

The focal lengths of objective and eye-piece of a compound microscope
are 1.2 cm and 3.0 cm respectively. The object is placed at a distance of
1.25 cm from the objective. If the final image is formed at infinity, the

magnifying power of the microscope would be

(A) 100 B) 150
(C) 200 D) 250
11
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