Chapter 12: Gases

For the ease of writing out workings below | have rounded some answers (within a question)
to four significant figures. However, often it is best to keep the answer ‘in’ your calculator to
use in the next part of a multi-step calculation. Therefore answers below may vary slightly
from yours.

(a) 75 + 273.15 = 348.15K

(b) 50 - 273.15 = -223.15°C

(c) 25 x 10° = 25,000,000 cm®

(d) 100 + 10°= 1x10* m® (0.0001 m?)
(€) 50 x 1000 = 50,000 Pa

(f) 87 + 1000 = 0.087 kPa

(g) 7.2 + 1000 = 7.2x10" m3(0.0072 m?)
(h) 4000 + 1000 = 4 L

(i) 1.4 x 1000 = 1400 L

At constant temperature, when the pressure increases, the volume decreases.

(a)(i) Boyle’s law states that, at constant temperature, the volume of a fixed mass of gas is
inversely proportional to its pressure.

(il) Charles’s law states that, at constant pressure, the volume of a fixed mass of gas is
directly proportional to its temperature in Kelvin

(iii) Avogadro’s law states that equal volumes of gases at the same temperature and

pressure contain equal numbers of particles.

(b)(i) 1 (ii) (iii)
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Charles’s law

(a) Anideal gas is a hypothetical gas that obeys the gas laws perfectly under all conditions
of temperature and pressure.

(b) PV = nRT



(c) (i) Pressure, (ii) Volume, (iii) Temperature

PV =nRT

P=?

V =0.168m?

n = 2949 of nitrogen gas =294 = 294 = 10.49 (or 10.49250535) moles
M.  28.02

R =8.314

T =293K

P =nRT
Vv

P = (10.49)(8.314)(293)
(0.168)

P =152,105.12 Pa (or 1.521 x 10° Pa)

PV =nRT

P = 1x10° Pa

V =720cm?®+ 10%°=7.2x10* m®
n="?

R =28.314

T=10°C + 273.15 =283.15

n=PV
RT

n = (1x10°)( 7.2x10%)
(8.314)(283.15)

n =0.0305848... 0.03058 moles

PV =nRT

P =1.01x10° Pa

V=7

n = 2kg x 1000 = 2000g + 44.01 = 45.44 moles (or 45.44421722)
R =8.314

T =290K

N



V =nRT

P

V =(45.44)(8.314)(290)
1.01x10°

V =1.084738281.... V= 1.085 m°

PV =nRT

P = 1.85x10° Pa
V=65x10°m?
n="?

R=28.314
T=293

n=PV
RT

n = (1.85x10%)( 6.5 x 10°%)
(8.314)(293)

n =4.936367047x107... 4.936x10° = 0.004936 moles

PV =nRT

P =120 kPa x 1000 = 120,000 Pa

V =10 litres (1L = 1000cm?®) = 10,000 cm® + 10° = 0.01 m®
n="2

R=8.314

T =25+ 273.15=298.15°C

n=PV
RT

n = (120,000)(0.01)
(8.314)(298.15)

n =0.484101482 = 0.4841 moles

0.4841 moles =3.50 g
1 mole =__3.50
0.4841
1 mole =7.229911175... To the nearest whole number =7



PV =nRT

P =100 kPa x 1000 = 100,000 Pa
V =12,000 cm®+ 108 =0.012 m®
n="?

R =28.314
T=27+273.15=300.15

n=PV
RT

n = (100,000)(0.012)
(8.314)(300.15)

0.4808757517 moles = 28¢g

1 mole = 28
0.4808757517

=568.227099 = 58.23

PV =nRT

P =1.011 x10° Pa
V=76cm®+10%=7.6x10°m?
n="?

R =28.314
T=99+273.15=372.15

n=PV
RT

n = (1.011x10°)( 7.6x10%)
(8.314)(372.15)

n = 2.483342976x10° moles

2.483342976x10° moles =0.22 g
1 mole = 88.59026218

1 mole = 88.59 — nearest whole number = 89



(i) the volume of particles is not negligible, have intermolecular forces between particles etc.
(ii) high temperature, low pressure

(iii) CO2 has intermolecular forces between molecules / CO, molecules have volume /
collisions not perfectly elastic



