
FREEFALL USING AN ACOUSTIC STOPWATCH ON THE SMARTPHONE 

 

AIM 

To calculate the acceleration due to gravity in a free fall experiment on Earth using an 

acoustic stopwatch on the smartphone. 

PRINCIPLE 

In a uniform gravitational field an object falling freely has a constant acceleration. This 

acceleration is known as acceleration due to gravity. The force that causes the acceleration is 

the result of the mutual attraction between the falling mass and the earth, this of course 

neglecting other forces such as friction or air resistance etc. 

If we use Newton's second law to find the acceleration ‘a’ of a mass ‘m’ subjected to a force 

‘F’, we get  

𝐹 ⃗⃗  ⃗= m 𝑎   

If the force is the gravitational force, we call the acceleration g; the acceleration due to 

gravity.   

An object falling from rest with constant acceleration ‘g’ for a time ‘t ‘ will fall a distance ‘s’ 

given by  

S = 
1

2
 g t2  

It this experiment you will measure the height of fall and the time t for different heights and 

use the data to determine the value of g. 

This experiment is to study the motion of a falling object in order to measure the acceleration 

g. 

In this experiment you will drop an object at rest from different measured heights, use the 

Phyphox  application on your smartphone to measure the time taken by the object to reach the 

ground by analysing the time gap between the sounds produced at the start and end of the free 

fall and finally calculate the acceleration due to gravity ‘g’. 

MATERIALS REQUIRED 

• Smartphone or tablet with the Phyphox app 

• Ball (if possible made of metal) 

• Ruler and pen (both made of metal if possible) 

PROCEDURE 



STEP 1: Open the Phyphox application; select the Acoustic Stopwatch under the Timer 

section. Set the threshold to above the environmental level, you can test this by starting the 

stop watch and making sure the reading is 0.000s. 

STEP2: Place the metal ball on the edge of a metal scale placed of the edge of a table as 

shown in figure 1.Measure the height of the metal scale from the ground. 

 

 

Figure 1 

STEP 3: On the stop watch and place it in a position such that the stop watch will be 

accurately able to record the sound when you push the scale with a metal pen and when the 

ball hits the floor . To make your experiment more efficient you could keep a metal plate at 

the bottom where the ball hits the ground. 

STEP 4: Push the scale with a metal pen as shown in figure 2. (Ensure that this sound triggers 

the stopwatch) 

 
Figure 2 

 

STEP 5: Note down the time recorded by the stop watch between the sound of hitting the 

scale with a metal pen and ball hitting the floor. 

STEP 6; Repeat the experiment by varying the height of the scale. Note down your 

observation 

OBSERVATION 

i. Height of the scale ‘S’: …………m 

Trial number Time ‘t’ 

 (s) 

g = ( 2 x S) / t2 

(m/s2) 

1.    



2.    

3.    

 

 

 

ii. Height of the scale ‘S’: …………m 

Trial number Time ‘t’ 

 (s) 

g = ( 2 x S) / t2 

(m/s2) 

1.   

             2.   

3.   

 

ASSIGNMENT 

Prepare a lab report based on the experiment you performed. 

You may use the following points to write down the report. 

 

1. How does an acoustic clock work? 

2. Explain the theory behind calculating ‘g’ using a free fall experiment. 

3. How to use an acoustic timer in this experiment. 

4. Error that might occur while doing the experiment. 

5. Is this an efficient method of calculating ‘g’ 


