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Each question carries two marks. There is no part marking. Answer all guestions to the point in the space provided.

QUESTIONS

ANSWERS

Model Question :
A spherical black body with a radius of 12cm radiates 450W power at temperature 400K. What
will be the radiated power if the radius is reduced to 25% of its initial value keeping the
temperature same?

12cm AL G (SRR FRIQ 400K SI7Ia 450W el [ 1 | Sieiial @8 (@0
CSNETROR WY SR A1 T 25% F4ceT el [ieae e 392

Model Answer :

28:125 W

1.

Young's modulus Y =c“h?G” where ¢, h, G are speed of light, Planck's constant and
gravitational constant, respectively. Calculate the values of a.,f3,7 .
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An electron with velocity \7:(2;+j+5|2)m3-1 enters in electric field intensity

E:<3f+6i+2IZ)Vm'1 and magnetic field intensity I§:(2f+i+5I2)T. Find the

magnitude of force on the electron. [e =1.6x107°C]
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If the breaking stress of the wire given in the diagram is 2x10° Nm?, find the
minimum cross sectional area of the wire so that it does not break. (g = 10 ms™®)
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The temperature of 600g of cold water rises by 15°C when 300g of hot water at 50°C is
added to it. Find the initial temperature of the cold water.
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In the given circuit diagram if each resitance is of 1002, then calculate current in arm BC.
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A projectile's launch speed is 6 times that of its speed at its maximum height. Find the
launch angle 6.
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An observer is moving with half the speed of light towards a stationary source emitting
waves at frequency 10GHz. What is the frequency of the wave measured by the observer?
[Speed of light = 3x10® ms™.]
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In a potentiometer experiment, it is found that no current passes through galvanometer
when the terminals of the cell of internal resistance 1.5 are connected across 65cm of the
potentiometer wire. If the cell is shunted by a resistance of 5Q, calculate the length of the
wire at which a balance is found when the cell is connected across the wire.
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An electron moving along the x-axis has position given by x =16te"'m, where t is in
second. How far is the electron from the origin when it momentarily stops?
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10.

A rod of length 10cm lies along the principal axis of a concave mirror of focal length 10
cm in such a way that its end closer to the pole is 20 cm away from the mirror. What is the
length of the image?
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11.

Two filament bulbs of rated 220V - 100W and 220V - 40W are connected in parallel. This

combination is connected with a source of v = 200sin(100xt) V. Calculate the power
dissipated in the combination.
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12.

A boy whirls a stone tied with a string in a horizontal circle of radius 1.5m and at height 2m
above the ground. Suddenly after breaking the string the stone strikes the ground after
travelling a horizontal distance of 10m. What was the magnitude of the centripetal
acceleration of the stone during the circular motion?
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13.

A wave is given by the equation y =200sin (100nt +% xj cos(lOOnt + % xj m. Find
the frequency and velocity of the wave.

GFH ST AN ZCEN y:2005in(100nt+%xjcos(lOOnH%xjm| ICREAITE|
FIE @R aiforat fNef Fat |

14.

A proton is fired from very far away toward a nucleus with charge Q =120e , where e is
the electronic charge. It makes a closest approach of 10fm to the nucleus. Calculate the
initial De Broglie wavelength (in units of fm) of the proton.

h =4.2x10"Js/C,
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{m :%xloﬂkg, =9x10°m/F, 1fm:1015m}
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15.

A liquid drop of radius 10°m breaks up into 1000 tiny drops of equal size. Find the
resulting change in energy. (The surface tension of the liquid is 0.07 Nm™.)
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16.

In the given circuit, find the charge between points A and B.
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17.

A radioactive isotope has a half-life of T years. After how much time is its activity reduced
to 3.125%?
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18.

A 1000kg boat is travelling at 100km/h when its engine is shut off, the frictional force
between boat and water is f =70v, where v is the speed of the boat. Find the time

required for the speed of the boat to slow down to 45km/h.
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19.

A heater radiates at the rate of 6000W, area of the coil is 0.1m’. Find the temperature of the
coil assuming it a perfect black body. [Stefan-Boltzmann constant = 6x10® Wm?K ]
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20.

A coil of inductance 0.5H and resistance 100Q is connected across a source of 240V, 50Hz.
Find the time lag between maximum voltage and maximum current.
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21.

A closed and open pipe have same length. If the ratio of frequencies of their seventh

a-1
overtones is —— , find the value of a.
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22.

In an experiment for determination of refractive index of the material of the prism by i -9
plot, it was found that a ray incident at angle 35° suffers a deviation of 40° and the ray
emerges at angle 79°. In that case what is the maximum possible value of the refractive
index of the material of the prism?
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23.

Find the output Y of the logic circuit shown in figure.
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24,

The total mechanical energy of a 2kg particle moving along x-axis is 5J. Find the maximum
velocity of the particle, if the potential energy is given by U (x) = (x4 —2x2) J where x is
inm.
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25.

The magnetic flux of 5.5x10™*Whb is linked with a coil of 1000 turns having resistance of

10Q. Find the induced electric energy in the coil if magnetic flux decreased to 0.5x10™ Wb
in 0.01s.
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