Boyle’s Law

For a constant mass of gas at a steady temperature:

pressure x volume = a constant number

or: p1 x V1 = p2 x V2

Units of gas pressure:   

1 newton per square metre (N/m2) is the same as 1 pascal (Pa)

1 atmosphere (atm) = 100 000 N/m2 = 100 000 Pa = 100 kPa

1. Complete the results table below for a gas that obeys Boyle’s law:

Gas pressure (N/m2)
Gas volume (m3)
Pressure x Volume (Nm)

12 000
1.0
12 000

6 000
2.0


3 000

12 000

4 000

12 000

1 500




12.0
12 000


24.0


2. A gas has an original volume of 4m3 and pressure of 100 N/m2. What would its volume become if its pressure was changed to:

(a) 200 N/m2; 




(b) 400 N/m2;



(c) 800 N/m2;

(d) 50 N/m2;

(e) 10 N/m2.

3. A gas has an original volume of 20m3 and pressure of 100 000 N/m2. What would its pressure become if its volume was changed to:

(a) 40m3; 




(b) 80m3;



(c) 160m3;

(d) 10m3;

(e) 2m3.

4. A gas has an original volume of 8m3 and pressure of 100 000 N/m2. What would its volume become if its pressure was changed to:

(a) 200 000 N/m2; 




(b) 4 atmospheres;



(c) 800 000 Pa;

(d) 50 kPa;

(e) 0.05 atmosphere.

5. A gas has an original volume of 0.5m3 and pressure of 2 atmospheres. 

What would its pressure (in kPa) become if its volume was:

(a) increased to 1 m3;

(b) set to 1 000 000 cm3;

(c) increased by 1.5 m3;

(d) decreased by 0.25 m3;

(e) increased to 1 km3.
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