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At room temperature and pressure chlorine does not behave as an ideal gas.

At which temperature and pressure would the behaviour of chlorine become more ideal?

pressure | temperature .
/kPa /K ‘)e»& :
A 50 200 Pressvie \]/
® 50 400
Yomp
C 200 200 3
D 200 400

lodine is a black, shiny, non-metallic solid and a member of Group VIl. It sublimes easily on
heating to give a purple vapour.

A sample of iodine vapour of mass 6.35g has a volume of 1.247dm® when maintained at
constant temperature and a pressure of 1.00 x 10°Pa.

If iodine vapour acts as an ideal gas, what is the temperature of the iodine vapour?

A 300K ® 600K C 300000K D 600000K

Two glass vessels M and N are connected by a closed valve.

M contains helium at 20°C at a pressure of 1 x 10°Pa. N has been evacuated, and has three
times the volume of M. In an experiment, the valve is opened and the temperature of the whole
apparatus is raised to 100°C.

What is the final pressure in the system?

A 3.18x10%°Pa
4

B 424 x10*Pa ,°+),73-‘§>

C 125x10°Pa

D

5.09 x 10°Pa pr oy . ,\Q,J,&g73 \§>
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0.56g of ethene gas is contained in a vessel at a pressure of 102kPa and a temperature of 30°C. _ Lav x\o -

The gas laws can be summarised in the ideal gas equation.

pV=nRT

What is the volume of the vessel?

494 cm?®

A 49cm’ C 48900cm’ D 494 000cm’

Which mass of gas would occupy a volume of 3dm® at 25°C and 1 atmosphere pressure?
[1 mol of gas occupies 24dm? at 25°C and 1 atmosphere pressure. ]

fV. oRT
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Flask X contains 1dm?® of helium at 2kPa pressure and flask Y contains 2dm?® of neon at 1 kPa
pressure. PV=ak T - eV - nRY .
érlp')(l*\ '5) nx@ 3K 5= ga,.rr O"' )(2*\0% oo 2.3\ T DNz

If the flasks are connected at constant temperature, what is the final pressure? 83T
@ 11 kPa B 1ikPa C 1%kPa D 2kPa
T
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When an evacuated glass tube of volume 200cm’ is filled with a gas at 300K and 101kPa, the
mass of the tube increases by 1.06g.

What is the identity of the gas?

A argon P\/ =nfT
o o (o) (1) e (3206
©® xenon My = 302
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Graph showing deviation of gases from ideal gas
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1" The value of pVis plotted against p for two gases, an ideal gas and a non-ideal gas, where pis the

e ikl Uk el T e b 10  Which gas is likely to deviate most from ideal gas behaviour?

B He
Ferp dipls

15 For an ideal gas, the plot of pV against p is a straight line. For a real gas, such a plot shows a
deviation from ideal behaviour. The plots of pV against p for three real gases are shown below.

A HCI

A fein Lipdes

/ ideal gas
pv -

C CH, D

N2
ter (} 9’\ r.;le.zs —\-e,f S‘\ Pob)

non-ideal gas The gases represented are ammonia, hydrogen and nitrogen.
A
X
Zz
DU P e Y/
: : 5 g o pv ideal gas
Which of the following gases shows the greatest deviation from ideality?
@ ammonia Dexm. &-P@“» él e LW\«QW\J
B ethene 1w(). ,Q'eo\e/s
[N ; "
C methane h""\f &Teo 0 D
D nitrogen """”‘( : &" PDleA What are the identities of the gases X, Y and Z?
X Y Z
8  Which of the following least resembles an ideal gas? A | ammonia nitrogen hydrogen
. B hydrogen nitrogen ammonia
) ammonia L*JS/\ bov\&‘ pred kY
i C nitrogen ammonia hydrogen
£ helium wa{) &‘\0" \ CXS - @ nitrogen hydrogen ammonia
C hydrogen Qpolers
ydrogen ferp o \ Iy
D trichloromethane > (}— S”C_ J— C&
feﬂm. &? eole).s | 25 Which diagram shows the correct graph of pV against n for an ideal gas at constant temperature?
RS- A B c ©)
9 Which gas closely approaches ideal behaviour at room temperature and pressure? 1 1 '
A ammonia
pV pV pv i pV
B carbon dioxide
©) helium b " — o 0
D oxygen
P'\/—— AT oS P\/ ™ n



2 The kinetic theory of gases is used to explain the large scale (macroscopic) properties of

gases by considering how individual molecules behave.

(a) State two basic assumptions of the kinetic theory as applied to an ideal gas.

(i) NCS\J\QCN\W"\OI&O\MQK%LJ'WPﬂ\d@

(ii) \/\0"‘@ L\c,oez_s ’\(w\seo\leb s \\
gompoxe() {; ume,dé fe.. cm}mv\e,lma 3

s [2]
(b) State two conditions under which the behaviour of a real gas approaches that of an
ideal gas.
(i) (ow f«’ﬁs&)‘e—
(i) LAJ L\ 4@»(?@4 vie .
(2]

(c) Place the following gases in decreasing order of ideal behaviour.
ammonia, neon, nitrogen

most ideal (\ﬂa"‘\,n‘x— {°(je/’\-->0\/m‘“°”\‘a\ least ideal

Explain your answer.
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(d) By using the kinetic-molecular model, explain why a liquid eventually becomes a gas as
the temperature is increased.
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(e) Ethane, CH,CH,, and fluoromethane, CH,F are iso-electronic, that is they have the
same total number of electrons in their molecules.

Calculate the total number of electrons in one molecule of I:IHEF.

é+ 5,} O(: ‘gopeu{’/ows

(f) The boiling points of these two compounds are given below.

compound bp/K
CH,CH, 184.5
CH4F 194.7

Suggest explanations for the following.

(i) the close similarity of the boiling points of the two compounds
Jeﬁmﬁéso\’w\)o{ﬂz\&?b\ﬁ
S}ﬂo“-l

(ii) the slightly higher boiling point of CH,F
)/\{)b\ S:D(Ceb L"O o>
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When a 0.148g sample of A was vapourised at 60°C, the vapour occupied a volume of
67.7cm? at a pressure of 101 kPa.

Use the general gas equation pV = nRT to calculate M, of A.

oo RST
My
(o) (61T k) 2" 31 (b 373)
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