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Q.1. What do you mean by gravity?
Ans. The property of the earth by virtue of which it attracts the bodies towards its centre, is

known as gravity.

136 Practical Physics

Q. 2. What is gravitation?

Ans. Every particle of the universe attracts another particle by a force which is directly
proportional to the product of the masses and inversely proportional to the square of
the distance between them.
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Q.3. What is acceleration due to gravity? How is it defined?

Ans. Acceleration due to gravity is numerically equal to the force of attraction with which
a unit mass is attracted by the earth towards its centre.

Q. 4. What are the units and dimensions of ‘g’?

Ans. The units and dimensions of accelerations due to gravity are cm per sec? and LT
respectively.

Q.5. What is meant by G? How are G and g related?

Ans. G is Universal gravitational constant and is equal to the force of attraction between two

unit masses placed unit distance apart, g = cR_”i where M is the mass of the earth and

Ris its radius.
Q. 6. Why does the value of ‘g change at the surface of the earth?
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Ans. This is for two reasons:
(i the earth is not a perfect sphere ts diameter at poles is about 21 km shorter than

M
that at the equator, which means R will change in the relation g = GF and

(ii) earth is spinning about its own axis. Therefore bodies on its surface move on
circular path. A part of gravitational force is used up in providing necessary
centripetal force and hence effective force of gravity is decreased, decreasing the
value of ‘g’

Q.7. How does the value of g vary at different places and at different distances from the
surface of the earth.
Ans. (i) The value of g decreases with altitude.
(i) The value of g decreases as we go below the surface of earth.
(iii) g is greatest at poles and least at equator.
Q. 8. What is the value of g at the earth's centre?
Ans. The value of g at earth’s centre is zero.
Q. 9. What is the use of the knowledge of the value of ‘g’.
Ans. Its knowledge is quite important in geophysical prospecting of mineral deposits inside
the earth. It is also required in many theoretical calculations.

Q. 10. What is a simple pendulum?

‘Ans. Asimple pendulum is just a heavy particle, suspended from one end of an inextensible,
weightless string whose other end is fixed to a rigid support.

Q. 11. What is a compound pendulum?

‘Ans. A compound pendulum is a rigid body, capable of oscillating freely about a horizontal
axis passing through it (not through its centre of gravity) in a vertical plane.

Q. 12. Suppose a clear hole is bored through the centre of the earth and a ball is dropped

in it, what will happen to the ball?
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‘The ball will execute simple harmonic motion about centre of the earth.

What are the centres of suspension and oscillation?

Centre of suspension. It is a point where the horizontal axes of rotation intersects the
vertical section of the pendulum taken through centre of gravity.

Centre of Oscillation. This is another point, on other side of centre of gravity at a

k
distance —- from it and lying in the plane of oscillation. k being radius of gyration and

1, the distance of centre of suspension from centre of gravity.
For how many points in a compound pendulum the time period is the same?

. The time period about centre of suspension and centre of oscillation is the same. By

reversing the pendulum, we have two more points (centre of suspension and oscilla-
tion) about which the time period is same. In this way, there are four points collinear
with C.G. about which time period is same. Two points lie on one side of C.G. and two
on another side of C.G.

How does the time period of oscillation of a compound pendulum depend upon the
distance of the centre of suspension from the centre of gravity?

The time period is infinite at centre of gravity. It decreases rapidly and becomes
‘minimum when the distance is equal to radius of gyration. At still greater distances the
period again increases.

What do you mean by an equivalent simple pendulum?

This is a simple pendulum of such a length that its periodic time is same as that of a
compound pendulum.

What is the length of equivalent simple pendulum?

£}
Labv} I 2
We know that T = 21y[-L— =21 \F where L= = +1, known s length of equiva-
g g

lent simple pendulum.
What will be the period of oscillation of a compound pendulum if centre of suspen-
sion coincides with the centre of gravity?
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Ans. No oscillations are possible. Time period may be taken as infinite in this case.
Q.19. What will be the form of 12 vs Tl graph and why?
e

Ans. It will be a straight line, since T%= k* which is of the form y = mx + c.

Q. 20. How will you find the values of ‘g’ and k from the graph?

2
Ans. Slope of this graph will be tan 8 = 4% from which ‘g’ can be calculated. The -ve

intercept on /2 -axis will give the valuc of K%, square root of which will be the value
of k.
Q.21. Why are thie knife edges kept horizontal?
Ans. So that bar may oscillate in a vertical plane and may not slip off.
Q. 22. How much should be the amplitude of vibration?
‘Ans. The amplitude of vibration should not be large because in the deduction of the theory
it has been assumed that sin 6 = 6

138 Practical Physics

Q. 23. There is another method to determine g superior than compound pendulum?
Ans. Yes, Kater's reversible pendulum.
Q. 24. When does the minimum period of a compound pendulum occur?
Ans. The time period of a compound pendulum becomes a minimum when the distance of
the centre of suspension from its C.G. equals the radius of gyration of the pendulum
about an axis passing through the C.G., the axis being parallel to the axis of rotation.
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‘What is Kater’s reversible pendulum?

This is improved form of compound pendulum. It consists of a long rod having two
fixed knife edges, a heavy bob and two weights which can be moved and fixed at
desired places.

What is the principle involved in this method?

Ans. If the two points (points of suspension and oscillation) opposite to C.G. are found, then

Q.27.

Ans.

Q.28.

Ans.

Q.29.
Ans.

Q.30.
Ans.

Q.31

Ans.

Q.32

Ans.

Q.3.

the distance between them will be equal to the length of equivalent simple pendulum.
Now the value of g can easily be calculated by using the formula

T=2nF
8

Is it necessary to adjust the time periods about the two knife edges to exact equal?
No, it is a very tedious job. It is sufficient to make them nearly equal but the formula
should be modified accordingly.

Which formula will you use when two periods are nearly equal?

8n?
T2 T2
T, T
1+l

What are the functions of weights M and m?

The two weights are used to make the time periods equal about the two knife edges.
Why is one weight larger than the other?

The time period is roughly adjusted by larger weight and then for the finer adjustment
smaller weight is used.

Does this pendulum give more accurate value of g than bar pendulum?

Yes.

Is it necessary to determine the position of C.G.?

If time period about two points is same, then there is no necessity of determining the
position of C.G.

How does this experiment give accurate result?

ES
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Which formula will you use when two periods are nearly equal?

What are the functions of weights M and m?

The two weights are used to make the time periods equal about the two knife edges.
Why is one weight larger than the other?

The time period is roughly adjusted by larger weight and then for the finer adjustment
smaller weight is used.

Does this pendulum give more accurate value of g than bar pendulum?

Yes.

Is it necessary to determine the position of C.G.?

If time period about two points is same, then there is no necessity of determining the
position of C.G.

How does this experiment give accurate result?

The working formula of this experiment contains two terms: the denominator of the
first term (I, + 1) is the distance between the two knife-edges, which can be measured
accurately. The denominator of the second term (I, ~ L) however requires that the
position of the C.G. be determined accurately which in practice involves certain inac-
curacy. But since the numerator of this term, i.e. T;2~ T % is very small the contribution
of error due to I - L is very small.
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