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General Instructions:

(i)
(i)

There are 12 questions in all. All questions are compulsory.
This question paper has three sections: Section A, Section B and Section

(iii) Section A contains three questions of two marks each, Section B

(iv)

v)

contains eight questionsof three marks each, Section C contains

one case study-based question of five marks.

Thereis no overall choice. However, an internal choice has been
provided in one questionof two marks and two questions of three
marks. You have to attempt only one of the choices in such

questions.

You may use log tables if necessary but use of calculator is not allowed.
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a) Write two differences between n-type and p-type semiconductor.

b) What is depletion region in p-n junction ? How does depletion layer act?
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Using Bohr's postulates, derive the expression for the total energy of the
electron in the nth orbit of hydrogen atom.

OR
a) State Bohr’s quantisation condition for defining stationary orbits .

b) What is the shortest wavelength present in the Paschen series of spectral
lines?
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a) Name the type of a diode whose characteristics are shown in figure.




b) What does the point P and Q in graph represent?

c) State the reason why are Ga As and Si preferred materials for
fabrication in such diodes.
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Which is having more de Broglie wavelength ?
A bullet of mass 0.040 kg travelling at the speed of 1.0 km/s or

A ball of mass 0.060 kg moving at a speed of 1.0 m/s .
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a) State the principle on which the working of an optical fibre is based.
What are the necessary conditions for this phenomenon to occur?
b) Calculate the speed of light in a medium whose critical angle is 30°.
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Assuming that the two diodes D1 and D2 used in the electric circuit shown

in the figure are ideal, find out
a) Diode D1 and diodeD2 are forward biased or reverse biased?
b) The value of the current flowing through 1Q resistor.
c) Write two differences between half wave rectifier and full wave rectifier.

Q7

a) frferiaa fafeon o srafral & sraigt vy # fafau:
oTel ST, T-Y, HIgehlad, e A<l

b) TSR | T a1 P Upid o g2

¢) ITgHSH H 3l URd Bt a1 YfHepT 87

a) Write the following radiations in a descending order of frequencies:
red light, x-rays, microwaves, radio waves

b) What is the nature of waves used in radar?

c) What is the role of ozone layer in the atmosphere?
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a) What type of wave front will emerge from
()Point source (ii) distant light source
b) What are coherent sources of light?

¢) Monochromatic light of wavelength 589 nm is incident from air on a water
surface. What is the wavelength and speed of reflected light?
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a) Why are coherent sources necessary to produce a sustained interference
pattern?
b) Why does the intensity of a secondary maximum become less as
compared to the central maximum?
c) In a double-slit experiment, the distance between slits is increased ten
times whereas their distance from the screen is halved. What is the
fringe width?
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a) Give two difference between nuclear fission and nuclear fusion?

b) Two nuclei have mass numbers in the ratio 2 : 5. What is the ratio of
their nuclear densities?
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In accordance with the Bohr's model, find the quantum number that
characterises the earth’s revolution around the sun in an orbit of radius
1.5 x 10! m with orbital speed 3 x 10* m/s. (Mass of earth = 6.0 x 1024 kg)
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(a) When monochromatic light is incident on a surface separating two media,
the reflected and refracted light both have the same frequency as the incident
frequency. Explain why?

(b) When light travels from a rarer to a denser medium, the speed decreases.
Does the reduction in speed imply a reduction in the energy carried by the light
wave?

(c) In the wave picture of light, intensity of light is determined by the square of
the amplitude of the wave. What determines the intensity of light in the photon
picture of light.
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Two slits are made one milli metre apart and the screen is placed one metre
away. What is the fringe separation when blue green light of wavelength 500

nm is used?
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In the quadrilateral AQNR, two of the angles (at the vertices Q and
R) are right angles. Therefore, the sum of the other angles of the
guadrilateral is 180°.

Above figure shows the passage of light through a triangular prism
ABC. The angles of incidence and refraction at the first face AB are
i and r1, while the angle of incidence (from glass to air) at the second
face AC is r2 and the angle of refraction or emergence e. The angle
between the emergent ray RS and the direction of the incident ray
PQ is called the angle of deviation, o.

In the quadrilateral AQNR, two of the angles (at the vertices Q and
R) are right angles. Therefore, the sum of the other angles of the
guadrilateral is 180°.

A + £ONR = 180°

From the triangle QNR, r1 + r2 + ZQNR = 180°

Comparing these two equations, we get r1 + r. = A

The total deviation © is the sum of deviations at the two faces,
0=(i—r)+(e—r)thatis,6=i+e—-A

The refractive index of the prism is
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iii) =g foge &1 fRufa o
iv) I faae &t fRufa &
a) Refracted light moves parallel to the base line of the prism inside it, the
prism is set

i) in maximum deviation condition

i) in medium deviation condition

iii) in minimum deviation condition
iv) in zero deviation condition
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iv) Gietl

b) Least colour deviated ray of white light, by a prism is
i) Red
i) Blue
iii) Green

iv) yellow
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A ray of light ,incident on an equilateral glass prism
(Lg = v3) moves parallel to the base line of the prism inside it.
The angle of incidence for this ray will be-

i)  45°
i) 90°
i) 75°
iv) 60°
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Refractive index of a thin prism of prism angle 5%is 1.4.The angle of
deviation of light ray falling on this prism will be

i) 40

i) 3°

ii) 20

iv) 1°

e) U & & fUSH (u = V3) & for FAaH faara o1 HIvT i & 1or & SRR
g 8| s &1 Pl 3-

For a glass prism ( p = V3) the angle of minimum deviation is equal
to the angle of Prism. The angle of prism is

(i) 58°
(i) 57°
(i) 55°
(iv) 60°




