
Q1. A 5 kg string is under 400 Newton of tension. The string is stretched to 40.0 m. If one end of the 

string is given a transverse jerk, find the amount of time taken by the disturbance take to reach the 

other end? 

Ans: 

Given, 
Mass of the string, M = 5 kg 
Tension in the string, T = 400 N 
Length of the string, I= 40.0 m 

Mass per unit length, µ = M /I = 5/40 = 0.125 kg / m 
We know, 
Velocity of the transverse wave , v = � 

= � = 56.56 mis 
V 1IT25 

Therefore, time taken by the transverse wave to reach the other side, I = I/v = 40/56.56 
= 0.707 s 

Q2. A shoe is dropped into a lake from a bridge that is 150 m above it. Given that the speed of sound 

in air is 340 m / s, find the amount of time taken by the sound of the shoe splashing the water to 

reach the top of the bridge? (g= 9.8 m s ·2) 

Ans: 

Given, 
Height of the bridge, s = 150 m 
Initial velocity of the shoe, u = 0 
Acceleration, a = g = 9.8 m / s2 

Speed of sound in air= 340 m/s 
Let t be the time taken by the shoe to hit the water's surface 
We know, 
s = ut + ½ gt2 

150 = 0 + ½ X 9.8 X t2 

therefore, t2 = 300 / 9.8 = 5.53 s 

Time taken by the sound to reach the bridge, I'= 150/340 = 0.44 s 

Therefore from the moment the shoe is released from the bridge, the sound of it splashing the water is heard 
after= t +I' = 5.53 + 0.44 = 5.97s 

Q3. A steel wire of mass 2 kg and length 24 m, allows a transverse wave to move through it at a 

speed equal to the speed of sound in dry air at 20 •c i.e., 343 m / s. Calculate the tension in the wire. 

Ans: 

Given, 
Length of the steel wire, I = 24 m 
Mass of the steel wire, m = 2.0 kg 
Velocity of the transverse wave, v = 343 mis 

Mass per unit length, µ = M /I = 2/24 = 0.083 kg / m 
We know, 

Velocity of the transverse wave , v = � 

Therefore, T = v2 µ 
= 3432 X 0.083 = 9764.87 N 

Q4. Using the formula v = /J!f explain why the speed of sound in air 

( a ) does not depend upon pressure. 

( b ) increases with temperature and humidity. 

( c ) increases with humidity. 

Ans: 

Given, 

v= /J!f 

We know, 
PV = nRT ( for n moles of ideal gas ) 
=> PV = RT (m/M ) 
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