
 

 

Answer on Question #49805-Physics-Mechanics-Kinematics-Dynamics 

A simple pendulum has an oscillation period of 1.90s, and a mass of 150g, the mass of the string is 2x10^-

4kg which is distributed uniformly. If it is hanging vertically and its string is plucked, find the speed of the 

transverse wave. 

Solution 

The speed of a transverse wave on a string is given by 

𝑣 = √
𝑇

𝜇
, 

where 𝑇 is tension and 𝜇 is its mass per unit length. 

The period of simple pendulum is 

𝑇 = 2𝜋√
𝑙

𝑔
. 

So, the length of string is 

𝑙 = 𝑔 (
𝑇

2𝜋
)

2

. 

The tension is 

𝑇 = (𝑀 + 𝑚)𝑔. 

𝜇 =
𝑚

𝑙
=

𝑚

𝑔 (
𝑇

2𝜋
)

2 =
𝑚

𝑔

1

(
𝑇

2𝜋
)

2 . 

The speed of a transverse wave on a string is 

𝑣 = √
(𝑀 + 𝑚)𝑔

𝑚
∙ 𝑔 (

𝑇

2𝜋
)

2

=
𝑔𝑇

2𝜋
√1 +

𝑀

𝑚
=

9.8 ∙ 1.9

2𝜋
√1 +

150 ∙ 10−3

2 ∙ 10−4
= 81.2

𝑚

𝑠
. 

Answer: 𝟖𝟏. 𝟐
𝒎

𝒔
. 
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