
Drag
IB PHYSICS | MOTION



Review: What is Free Fall?

The only force acting on 

the object is gravity

*No Air Resistance*

Let’s start to think about how air 

resistance will affect moving objects…



What Factors Affect Drag?



Air Resistance

Force of gravity is always _________

Force of air resistance 

__________ when

velocity increases
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Calculate the Acceleration
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70 kg 70 kg 70 kg

1
0
 m

 s
-1

3
0
 m

 s
-1

5
0
 m

 s
-1



Terminal Velocity

At a certain velocity, the air 
resistance acting on an 
object (or person) is equal 
to the force of gravity.
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Fair resistance

Fnet =

This is the top speed for a 
falling object



Motion Graphs Guide
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Terminal Velocity
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Note: these graphs 

treat the downward 

direction as positive



When the Parachute opens…

1200 N

70 kg

1000 N

70 kg

686 N
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Terminal Velocity

A parachute dramatically decreases 
the terminal velocity where air 
resistance balances out the weight

8
 m

 s
-1

Fgravity

Fdrag



50 m s-1

Terminal Velocity
V

e
lo

ci
ty

 (
m

 s
-1

)

Time (s)

8 m s-1



Sample IB Problem

An object falls vertically from rest. Air resistance acts on the object and it reaches a 

terminal speed. Which of the following is the distance-time graph for its motion?



Sample IB Problem



Sample IB Problem



Stokes’ Law

𝐹𝑑 = 6𝜋𝜂𝑟𝑣

For a sphere moving through a fluid with laminar flow, the drag force is equal to

𝐹𝑑 → drag force [N]

𝜂 → dynamic viscosity [Pa s]

𝑟 → radius of sphere [m]

𝑣 → speed of sphere [m s-1]
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Physics Data Booklet



Dynamic Viscosity

Substance Viscosity (Pa s)

Hydrogen Gas 8.8 × 10-6

Neon Gas 3.2 × 10-5

Water 8.9 × 10-4

Mercury 1.5 × 10-3

Olive Oil 8.4 × 10-2

Pancake Syrup 2.5

Dynamic Viscosity at 25°C

Data from https://en.wikipedia.org/wiki/Viscosity 

High-Viscosity Fluid

Low-Viscosity Fluid

https://en.wikipedia.org/wiki/Viscosity


Try This… | #1

𝐹𝑑 = 6𝜋𝜂𝑟𝑣

A raindrop of radius 0.3 mm falls through the air with a terminal velocity of 

1 m s-1. The viscosity of air is 1.8 × 10-5 Pa s. What is the drag force on the 

raindrop?

 



Try This… | #2

What is the terminal velocity for a 5-gram marble with a radius of 6 mm as it falls 

through olive oil with a viscosity of 8.4 × 10-2 Pa s and a density of 911 kg m-3

 



Lesson Takeaways

❑ I can identify the variables that affect drag and air 

resistance

❑ I can describe the motion and forces for an object that is 

experiencing terminal velocity

❑ I can recognize the d vs t and v vs t graphs for an object 

falling with air resistance

❑ I can calculate drag force using Stokes’ Law
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