This Question Paper consists of 30 questions [Section-A (22) + Section-B (4 + 4)] and 8 printed pages.
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General Instructions :

1 Candidate must write his/her Roll Number on the first page of the Question Paper.

2 Please check the Question Paper to verify that the total pages and total number of questions
contained in the Question Paper are the same as those printed on the top of the first page.
Also check to see that the questions are in sequential order.

3 Making any identification mark in the answer-book or writing Roll Number anywhere
other than the specified places will lead to disqualification of the candidate.

4  Write your Question Paper Code No. 65/SS/A/B and Set-A on the Answer-Book.
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(312-B)

Time : 3 Hours] [Maximum Marks : 80
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Note : (i) This Question Paper consists of two Sections, viz., 'A' and 'B'.

(ii)) All questions from Section 'A' are to be attempted. However, in some
questions, internal choice is given.
(iii)) Section 'B' has fwo options. Candidates are required to attempt questions
from one option only.
(iv) Draw neat and labelled diagram wherever necessary.
(v) Use log tables, if needed.
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SECTION - A
e - A
1  Why is triple point of water taken as upper fixed point on Kelvin's 1

scale of temperature ?
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Calculate the energy released corresponding to the transition of an 1
electron from n=4 to n=1 orbit in hydrogen atom.
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3  The displacements of two waves at a point on the screen in Young's

double slit experiment, are given by y, =a sm(a)t + Ej and y, =a coswr.

Will these be a bright fringe or a dark fringe on the screen at that point ?
Justify your answer.
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4  Work function of sodium is 2.3 eV. Calculate the threshold frequency
for photo-electric emission from sodium.
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5  State Graham's law of diffusion. Express it mathematically.
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6  What is the basic concept of electric field ? Why was this concept
introduced by Faraday ?
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7  Define power of a lens. Give its SI unit.
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8 Give an example of a body :
(i) moving with zero relative velocity with respect to another body.
(i) Which is accelerating though its speed is constant.
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9 In which of its physical state — solid, liquid or gas — does a material
exhibits maximum elasticity ? Steel is more elastic than rubber. Why ?
Explain.
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10 What is meant by the unidirectional conducting property of a p-n
junction diode ? Where do we use this property for ?
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11 State Newton's laws of motion. Define the SI unit of force using the
second law.
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12 State and explain Kirchhoff's rules for the analysis of electric networks
giving suitable example.
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13  Write expressions for the value of acceleration due to gravity of
earth at :

(i) an altitude A above its surface
(i1) at a depth & below its surface.

And hence draw a graph showing the variation in the value of
g with distance from the centre of the earth.
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14 Describe the construction and principle of working of hydraulic press. 4
If the ratio of the area of larger and smaller pistons is 200, how much
weight on smaller piston will balance a truck of 5 tonne ?
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15 Give any four points of difference between electric field and magnetic 4
field.
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16 Describe the construction and working of a Cassegrain reflecting telescrope. 4
Give any two advantages of a reflector over a refractor.
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17 The take off speed of a long jumper is 9.5 ms~! : 4
(i) What is the maximum distance upto which he/she can go ?
(i) What is the maximum height upto which he/she will rise during
his/her flight in this jump ?
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18 An air cored solenoid has length 25 cm, diameter 2.5 cm and 1000 4
closely wound turns. A current of 2.0 A flows through it when it is
connected to a 200 V dc source. How much current will flow through
the solenoid when it is connected to a 200 V, 100 Hz ac source ?
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OR / 9
Discuss four different ways by which you can safely run a 100V,
100 W electric lamp on a 200V, 50 Hz ac line.
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19 With the help of a neat labelled diagram explain the working of a 5

n-p-n transistor as an amplifier in CE mode. How do you justify the
power gain in the process of amplification in spite of conservation of
energy?
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20 Give reasons for the following : 5

(i)  When we touch a piece of iron and a piece of wood both at the same
temperature, the piece of iron appears colder than the piece of wood.

(i) We wear woollen clothes in winter and cotton clothes in summer.

(ii1)) Convection currents can not be used for heating in an artificial earth
satellite.

(iv) A piece of iron on heating first becomes red and finally white.

(v) A red coloured piece of glass on heating emits yellow-green colour
light.
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21 State the law of radioactive decay. Express the law in its exponential 5

forms and establish a relation between decay constant and half life
of the element.
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22 The frequency of the sound emitted by a source is 10 kHz. Calculate 5
the frequency as perceived by the observer when : (a) The source and
the observer both are stationary, (b) The source is moving towards the
observer with a 40 ms~!. (c) The observer is moving towards the source
with a speed of 40 ms~!. The speed of sound in air is 340 ms!.
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OR / 9
There are two organ pipes, one an open pipe of length L and another
a closed pipe of length 2L.. What is the beat frequency of the fundamental
sound produced when they are sounded together ? Also, find the difference
between the frequencies of their second and third harmonics.
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SECTION - B
et - B

OPTION - 1
e - 1

(Electronics and Communication)
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23 The frequency of the carrier wave is v, and the frequency of the 1
modulating signal is v,,. Give the frequency of the lower side band and upper
side band in the modulated signal.
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Give two points of difference between an inverter and a UPS.
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What are the essential elements of a communication system ? With
the help of a labelled block diagram explain how does it work.
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With the help of suitable diagrams explain the construction and working
of an optical fibre. What is its advantage as a guided medium ?
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OPTION - II
s - 11

(Photography and Audio-Videography)
(B ¢ wive-fofoesfF)

What for do we use an ultraviolet filter in photography camera ?

Give two special features of a digital camera.
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Name basic types of recording systems. Distinguish between them
giving examples.
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List any ten advantages of using video disc over magnetic media.

TR MG weaR fofbe UF qziza wib ke Cree e |

65/SS/A/B-312-B-A | 8 %’é



