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The correct answeris C because:

Page 1

Steps

Calculation

Calculate the moles of the gas using the
formula:

Volume of gas (dm?)

Amount of gas(mol) =
Sas (e 22 7dm?

2.97
2l Bl
227 ds

2 |Only 20% of the nitrogen was used

il 0.20 =0.020 mol

Mass of Ammonia

Mass
Moles = M

Re-arrange formass

Mass = moles x'M,

0.020x17.04=0.34g

4 |will be produced

No=2NH3

Nitrogen is a diatomic molecule so foreach
molecule of nitrogen2 ammonia molecules

0.34x2=0.68g
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The correct answeris Bbecause:

Steps Calculation

Balanced symbol equation |2NaOH (aq) + Clz(g) — NaOCl (aqg) + H,0
forthe coldreaction {I)+NaCl(aqg)

Calculate the relative
2 |formula mass of the 22.99+156.00 +35.45 =74 .44
compound M,

Find the mole J S The balanced equation shows theratio of
3 B the Cl>teNaQCl is1:1,s0 0.10 mol of Cl -
i gives 0.10 mol of the NaOCI

Mass of Compound
Moles =mass /M,

4 0.10x74.44=7.44¢q
Re-arrange formass

Mass =moles x M,
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The correct answeris Abecause:

Steps Calculation

Calculate the relative formula

24.31+(14.01x2) + (16.00 x 6) =
1 |mass (M, of compound +(14.01x2)+(16.00x 6)

148.33
Mg(NOz)2
Moles of Mg(NO3),
Moles = 115
2 [Moles = s 148.33
Mr
=0.010 mol

Ratio of moles in equation:

3 2 moles of Mg(NOs), 0.010x 2 = 0.020 mol
produces 4 moles of NG5
Mass of NO5
Mok Mab 0.02x46.01=0.92g
4 Mr

Re-arrange for mass

Mass=molesx M,
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The correct answeris D because:

Steps Calculation

3
Find the volume of carbon dioxide O.1molof X=9.08dm- of CO;

-
that 1 mole of X would produce 1.0 mol of X=90.8dm3 of CO,
Find the moles of carbon dioxide

- usmgtheformula_, . 90.8 g _ &G

volume in dm 22.7dm
moles = 3
22.7dm

Use the number of moles of carbon {1.0mol C =1.0 0of CO,
3 |dioxide to deduce the moles of

carbon 40molC =24.00fCO>
Deduce the number of carbon ,

4 } X must contain 4 carbon atoms
atomsinX
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The correct answeris B because:

Steps Calculation
The molar mass of an element would be 0.65
found using the formula, M, = = "~ ‘moles
moles
The moles of a gas at stp would be found | 606.9/ 1000
using the formula, moles = 227
volume in dm® 606 .9
22 7dm? 22.7 x 1000

The question tells you it is a Group llmetal
so the reacting ratiois1:1

Moles of metal= moles

of oxygen =
M(s) + Oa(g)4=+ 2ZMO(s) e
From this you can deduce the number of | 22.7 x 1000
moles
606.9

Putting these two terms togetherin

mass
moles

=

0.65+ 537 % 1000

OR
22.7 >x 1000 x 0.65
606.9
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The correct answeris C because:

Steps Calculation
] Mass of nltrggen in 14}:; of fertiliser- you are 14x 20 -2.8g0fN
told it contains 20% nitrogen 100
Moles of nitrogen
2.8
2 =0.20mol
Moles = i 14.01
Mr
Concentration of nitrogen
Concentration(mol /dm>) = -
3 | Amount of substance (mol) T =0.04moldm™3
Volume of solution (dm?)
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The correct answeris A because:

¢ Theideal gasequationis pV =nRT
o Where pis pressure (Pa), Vis the volume (m?), nis the number of
moles, Ris the gas constant (8.314 JK 'mol™"), and Tis the
temperature (K)
s Thecloserthe conditions are forideal behaviour, the more accurate
calculations are
s |deal behaviouris identical particles with no internal structure, no
volume, random motion, no intermolecular forces and no loss of
momentum in collisions
¢ Atlow pressure, a gas minimises contactwith other particles
(intermolecular force tends towards zero as distance tends towards
infinity)
¢ Athigh temperatures intermolecular forces are massively
outweighed by kinetic energy and any collision between particlesis
less likely to be inelastic (i.e. lose momentum)

Bisincorrect as atlow temperatures gases deviate from ideal behaviour
Cisincorrect as at high pressuresgasesdeviate fromideal behaviour

Disincorrect as at high pressures and low temperatures gases deviate
from ideal behaviour
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The correct answeris A because:

¢ Theideal gasequationis pV =nRT
o Where pis pressure (Pa), Vis the volume (m?), nis the number of
moles, Ris the gas constant (8.314 JK 'mol™"), and Tis the
temperature (K)
s Thecloserthe conditions are forideal behaviour, the more accurate
calculations are
s |deal behaviouris identical particles with no internal structure, no
volume, random motion, no intermolecular forces and no loss of
momentum in collisions
¢ Atlow pressure, a gas minimises contactwith other particles
(intermolecular force tends towards zero as distance tends towards
infinity)
¢ Athigh temperatures intermolecular forces are massively
outweighed by kinetic energy and any collision between particlesis
less likely to be inelastic (i.e. lose momentum)

Bisincorrect as atlow temperatures gases deviate from ideal behaviour
Cisincorrect as at high pressuresgasesdeviate fromideal behaviour

Disincorrect as at high pressures and low temperatures gases deviate
from ideal behaviour
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The correct answeris B because:

» Theideal gas equationis pV =nRT
o Where pis pressure (Pa), Vis the volume (m?), nis the number of
moles, Ris the gas constant (8.314 JK 'mol ), and Tis the
temperature (K)
Rearranged for pressure:

< Joty
v

Number of moles of hydrogen:

mass(m) _ 0.96
molar mass (M) 2.02

moles (n) =

Known quantities:

0.96
o Numberof moles: ——
202

o Volume;7.0 x103Im?
o Temperature; 303K
Substitutioninto the equation:

s nRT _ 0.96x 8.314 x 303 -
' 2.02 x 7.0 x 1072

For more help visit our website www.exampaperspractice.co.uk
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The correct answeris Bbecause:

¢ Theideal gas equationis pV =nRT
o Where pis pressure (Pa), Vis the volume (m?), nis the number of
moles, Ris the gas constant (8.314 JK'mol™), and Tis the

temperature (K)
v
RT

Rearranged for numberof moles: n =

Known quantities:
o Pressure; 103000Pa
o Volume; 5730 cm®=0.00537 m*
o Temperature; 60°C= 333K
Substitutioninto the equation:

103000 >« 0.00537
8.314 x 333

Mass of oxygen, O; (M; = 32):
mass (m) =moles (n) x molarmass (M,)

_ 103000 x 0.00537

Gl O T
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The carrect answeris D because:

» Theideal gas equationis pV =nRT
o Where pis pressure (Pa), Vis the volume (m?), nis the number of
moles, Ris the gas constant (8.314 JK 'mol ), and Tis the
temperature (K)
» Rearranged for temperature:

04

Tan

* Known quantities:

o Pressure;1.00 x10°Pa

o Volume;1.247 x 10> m?

mass(m) ... 738
molar mass(M,) ~ 70.90

o Substitutioninto the equation:

o moles (n) =

70.90 x (1.0 x 10°) x (1.247 x 1079)

T =
(5.35 x 8.314)
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The correct answeris Abecause:

The temperature and number of moles remain constant throughout
Boyle's Law: P;V/;= PoV5
o Where: P;is the initial pressure, V;is the initial volume, Psis the
final pressure, V>is the final volume
Therefore:

e = —2 x V,
e Known quantities:
o Pressure(Py);101,000Pa
o Pressure(Pz);2,020,000Pa
o Volume (V3);200cm?=0.0002m>
Substitution into the equation

101000

— = 3 3
5020000 0.0002 = 0.00001 m~or 10cm

V, =
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The correct answer is B because:

e Theideal gasequationis pV=nRT
o Where pis pressure (Pa), Vis the volume (m?), nis the number of
moles, Ris the gas constant (8.314 JK "mol ), and Tis the
temperature (K)
¢ Rearranged for number of moles:

i Y

T

« Known quantities:
o Pressure; 100,000 Pa
o Volume: 960 cm®=0.00096 m?>
o Temperature; 20°C=293K

« Substitutioninto the equation:

100000 > 0.00096
8.314 x 293

e 2 moles of sodium produce 1 mole of H; gas therefore double the
100000 > 0.00096 > 2]
8.314 » 293

moles of sodium was used (
s Mass of Sodium, Na (M, = 22.99):
mass (M) =(n) x molar mass (M,)

_ 100000 x 0.00096 x 2 x 22.99
- 8.314 x 293
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The correct answeris Bbecause:

e |deal gasbehaviouris seenwith identical particles with nointernal
structure, no volume, random motion, no intermolecular forces and
no loss of momentumin collisions

e Asthe pressureincreasesthe volume decreases, showing the
pressure of the gasis inversely proportional demonstrated by
Boyle's Law:

P,Vi= P2V,

o Where: P;is the initial pressure, Viis the initialvolume, Psis the
final pressure, V-is the finalvolume
« Asthe pressureincreases the chances of inelastic collisions between
the particlesincreases, so the gas behaves non-ideally

Aisincorrect asthe increase in pressure is not going to make the real gas
behave more like anideal gas

Cisincorrect as the particles will not be absorbed by the vessel wall, but
they are more likely'to collide inelastically

Disincorrect as the gasis behaving less like anideal gasifitis partially
liquified
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The carrect answeris D because:

¢ Theideal gas equationis pV=nRT
o Where pis pressure (Pa). Vis the volume (m?), nis the number of
moles, Ris the gas constant (8.314 JK "mol ), and Tis the
temperature (K)
Rearranged for number of moles:

_ v
iR

Known quantities:
o Pressure;=100kPa=100,000Pa
o Volume;3dm®=0.003m?
o Temperature; 25°C=298K
Substitution into the equation:

100000 x 0.003
8.314 x 298

Mass of methane gas:
mass(m)=moles(n)x Molarmass(M,)

_ 100000 x 0.003 x 16.05
i 8.314 x 298

s Sothe answerisoptionD

Aisincorrect as the volume has been left in dm? instead of converting to
z
mu

B isincorrect as the pressure has been left in kPainstead of converting to
Pa

Cisincorrect as the temperature has beenleft in °C instead of converting

to Kelvin

Exam tip: make sure you know how the units are converted; pressure Pa,
volume m?, temperature K
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The correct answeris C because:

¢ Theideal gas equationis pV=nRT
o Where pis pressure (Pa), Vis volume (m?), nis the number of
moles, Ris the gas constant (8.314 JK 'mol ") and Tis
temperature (K)
¢ Rearranged for pressure:

. BRE
Vv

« Known quantities:
o Volume;2dm®=0.002m3
o Temperature; 275°C+273=548K
o Numberof moles(n)=1.510 2mol
¢ Substitutioninto the equation:

_NRT _ (1.5 107%) x 8.314 x (275 + 273)
v 2.0 x 1073

Exam tip: make sure the units are converted: pressure Pa, volume m?,
temperature K

The conversions are
1m3=1000dm3=1,000,000 cm?

temp in®°C + 273 = temp in Kelvin
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