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18 B. R. Seth

If x is measured downwards from the fixed point, the equation of motion

e = —3E(1-5) ®

18
af X3

Putting y = %/, we have on integration

e I,
omz(d;’> =g —3E)y -} +C (3)

C being a constant of integration.

Now the velocity of the particle vanishes at two points in its line of
motion. Let these be given by ¥ =a and y =8 (a > ). We can re-
write (3) as

Fml (%} )2 =(}E — mg (@ — y)y(y - ﬁ), (4)
where : af = D *__E; o (5)

T =mg =1 E gives infinite elongation, and hence corresponds to the
yield point. Therefore, mg < { E.

From (4) we see that ¢ and y are connected by means of the elliptic
integral of the second kind, viz.,

P ml y zi’y 6
\/E~2mg Vyla —y) (y — B) (©
Putting y =a (1 — &% sin? ¢), Where Rra = (o — B), we get
l ¢
- 7
t =2 ¥a '\/E Y f NT =R sin* § d
TR L G
'\/E — 2mg ’
1
But mg =3 K {1 S L/l)zl
or
_E L
E — 2mg Ty (8-1)
so that ' af =(1 +%) (8-2)
Putting kP =1 — é =sin? 6,
we get,

!

a = (1 - Ili) sec 6 =§~ sec 6, (8-38)
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and Amplitude =1 (o — fB) =1 ( 1+ ) sin 0 tan 0

=1/ sin 0 tan 0, (8-4)
where /' is the stretched length in the position of equilibrium.

We can now rewrite (7) as

f =2 ’1—}? (Z-)%«/?é?@"E 2 8. (9)

The period of a complete oscillation is therefore, given by

T =4 il (Z- v sec 6 E,, (10)

E, being the complete ellipt1c integral of the second kind.

If Hooke’s Law is adopted, the period is known to be
To == 2 \/%l oy
T

T =g, (Z) Nyl - (12)

As the amplitude increases with both 6 and ', the ratio (T/T,) increases
with the amplitude.

Hence,

The variation of (2/m) E, v'sec and sin 6 tan 6 with respéct to 0 is given
in the following table :

TABLE
8 0°| 10° 90° 30° | 40° 50° 60° 70° 80° | 90°
@/m) By y/sec f 1 | 1.000 | 1.001 | 1.004 | 1014 | 1-037 | 1.090 | 1-217 | 1-589 | oo
Sin 6 tan 0 0 |0.031(0.124 | 0.289 | 0-539 | 0-913 | 1-500 | 2-582 | 5-585 | oo

It is clear from the table that the period does not vary very much with
the amplitude for small values of §. But this variation cannot be neglected
when 0 exceeds 40°.

For a given value of 0 we see from (12) that

(T)T)% o< 173, O
which shews that the variation of (T/T,) with /' follows the law of the semi-
cubical parabola.



