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6. What is the pressure law?

Describe why pressure is measured in N/m2.

State three units of pressure and explain their 
origin.

Write down two equations for pressure.



CW

Describe why pressure is measured in N/m2. 
It is the concentration of force, so force 
divided by area. 

State three units of pressure and explain their 
origin. 
N/m2: force divided by area 
Pa: short hand way of writing N/m2 
Atm: equal to the atmospheric pressure at sea 
level

Write down two formula for pressure.. 
p = F/A, p = h⍴g, pV = nRT, pV = NkT, p1V1 = p2V2

May 13, 2019
6. What is the pressure law?



Learning objectives

Use the relationship between the 
pressure and Kelvin temperature of a 
fixed mass of gas at constant 
volume: p1/T1 = p2/T2



How does temperature 
affect pressure?

We have seen this 
before (absolute 
zero). We will 
measure the affect 
of temperature on 
pressure of a fixed 
mass and volume gas 

What will happen 
qualitatively?



What is the lowest temperature possible?

What is the mathematical relationship between p and T?

Write a formula to describe this relationship
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A graph to show the effect of temperature on pressure

Temperature / C Temperature / K Pressure / kPa

3.4 276.4 92.8

22.5 295.5 100.5

24.1 297.1 100.7

31.5 304.5 103.7

48.0 321.0 109.3

56.9 329.9 112.5

68.0 341.0 120.7



What is the lowest temperature possible?

What is the mathematical relationship between p and T?

Write a formula to describe this relationship
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A graph to show the effect of temperature on pressure

Temperature / C Temperature / K Pressure / kPa

3.4 276.4 92.8

22.5 295.5 100.5

24.1 297.1 100.7

31.5 304.5 103.7

48.0 321.0 109.3

56.9 329.9 112.5

68.0 341.0 120.7
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p1
T1

=
p 2
T2

pressure  
at the start, 

in Pa, atm, N/m2

temperature 
at the start, 

in K

pressure  
at the end, 

in Pa, atm, N/m2

Temperature  
at the end, 

in K

Rearrange to find four versions of this formula.

Explain why this formula is correct.

Write down the formula.



5. Solids, liquids and gases 7. What is the pressure law?

Steps Worked example Practice 1 Practice 2

Read the question carefully. You take an empty tin and put the 
lid on tightly. You heat it using a 
Bunsen burner until the 
temperature of the air inside is 50 
oC. What is the pressure of the air 
inside the tin? The temperature of 
the room is 20 oC.

The gas in a cylinder has a 
pressure of 210 kPa at a 
temperature of 300 K. What is the 
pressure in the cylinder at 350 K?


The gas in a cylinder has a 
pressure of 210 kPa at a 
temperature of 300 K. What is the 
temperature in the cylinder if the 
pressure reduces to 50 kPa?


Write what you know: highlight/
record the information from the 
questions including what you 
want to find out.

P1 = 100 kPa, p2 = ?, T1 = 20 oC, 
T2 = 50 oC 

Convert any data to appropriate  
values (for example g to kg, or cm 
to m)

P1 = 100 kPa, p2 = ?, T1 = 293 K, 
T2 = 323 K

Write down the equation that links 
the variables together

p1/T1 = p2/T2

Rearrange the equation to make 
the unknown the subject

p2 = p1T2/T1 

Substitute your data into the 
equation, including the units

p2 = (100 kPa x 323 K) / 293 K

Calculate the answer, leaving a 
unit and an appropriate number of 
sig figs (same as data). Check 
that the answer makes sense and 
underline.

p2 = 110 kPa


Pressure increases with 
increasing temperature





5. Solids, liquids and gases 7. What is the pressure law?

Steps Worked example Practice 1 Practice 2

Read the question carefully. You take an empty tin and put the 
lid on tightly. You heat it using a 
Bunsen burner until the 
temperature of the air inside is 50 
oC. What is the pressure of the air 
inside the tin? The temperature of 
the room is 20 oC.

The gas in a cylinder has a 
pressure of 210 kPa at a 
temperature of 300 K. What is the 
pressure in the cylinder at 350 K?


The gas in a cylinder has a 
pressure of 210 kPa at a 
temperature of 300 K. What is the 
temperature in the cylinder if the 
pressure reduces to 50 kPa?


Write what you know: highlight/
record the information from the 
questions including what you 
want to find out.

P1 = 100 kPa, p2 = ?, T1 = 20 oC, 
T2 = 50 oC 

P1 = 210 kPa, p2 = ?, T1 = 300 K, 
T2 = 350 K 

P1 = 210 kPa, p2 = 50 kPa, T1 = 
300 K, T2 = ? 

Convert any data to appropriate  
values (for example g to kg, or cm 
to m)

P1 = 100 kPa, p2 = ?, T1 = 293 K, 
T2 = 323 K

Not required Not required

Write down the equation that links 
the variables together

p1/T1 = p2/T2 p1/T1 = p2/T2 p1/T1 = p2/T2

Rearrange the equation to make 
the unknown the subject

p2 = p1T2/T1 p2 = p1T2/T1 T2 = p2T1 / p1

Substitute your data into the 
equation, including the units

p2 = (100 kPa x 323 K) / 293 K p2 = (210 kPa x 350 K) / 300 K T2 = 50 kPa x 300 K / 210 kPa

Calculate the answer, leaving a 
unit and an appropriate number of 
sig figs (same as data). Check 
that the answer makes sense and 
underline.

p2 = 110 kPa


Pressure increases with 
increasing temperature

p2 = 245 kPa


Pressure increases with 
increasing temperature

T2 = 71 K


Temperature decreases with 
decreasing pressure





Learning objectives

Use the relationship between the 
pressure and Kelvin temperature of a 
fixed mass of gas at constant 
volume: p1/T1 = p2/T2



Questions 
 
Q1. 
  
This question is about temperature and pressure in gases. 

(a)  A gas is heated in a container which has a constant volume. 
The particles in the gas 

(1) 
   A    expand 
   B    hit the walls of the container harder 
   C    move closer together 
   D    have a lower average speed 

 
 
(b)  Describe what happens to the average kinetic energy of particles as the temperature decreases from 
10 K towards 0 K. 

(2) 
 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 
(c)  (i)  Convert a temperature of 27 °C into kelvin (K). 

(1) 
 

temperature = ........................................................... K 
 
(ii)  The gas in a cylinder has a pressure of 210 kPa at a temperature of 27 °C. 

Calculate the new pressure when the temperature of the gas rises to 81 °C. 
(3) 

 
 
 
 
 
 
 
 
 
 

pressure = ........................................................... kPa 

 
   

(Total for question = 7 marks) 
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The particles in the gas 

(1) 
   A    expand 
   B    hit the walls of the container harder 
   C    move closer together 
   D    have a lower average speed 

 
 
(b)  Describe what happens to the average kinetic energy of particles as the temperature decreases from 
10 K towards 0 K. 

(2) 
 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 
(c)  (i)  Convert a temperature of 27 °C into kelvin (K). 

(1) 
 

temperature = ........................................................... K 
 
(ii)  The gas in a cylinder has a pressure of 210 kPa at a temperature of 27 °C. 

Calculate the new pressure when the temperature of the gas rises to 81 °C. 
(3) 

 
 
 
 
 
 
 
 
 
 

pressure = ........................................................... kPa 

 
   

(Total for question = 7 marks) 
 
 

Average kinetic energy decreases

As particles slow down

27 + 273 = 300 K

p1/T1 = p2/T2 
p2 = T2p1/T1 

p2 = 354 K x 210 kPa / 300 K 
p2 = 248 kPa 



6. What is the pressure law? 

Write down your best 
answer to this question. 

Include any key words or 
diagrams you think are 

necessary. 


