AS TRANSITION

PART 1: MEASURING AMOUNT OF
SUBSTANCE

MEASUREMENTS IN CHEMISTRY

Mass

Convert the following into grams:

a) 0.25 kg

b) 15 kg

c) 100 tonnes
d) 2 tonnes

Volume

Convert the following into dm3:

a) 100 cm3
b) 25 cm3



c) 50 m3
d) 50000 cm3

What is a mole?

Atoms and molecules are very small - far too small to usefully count.

It is important to know how much of something we have, but we count particles
in MOLES because you get simpler numbers believe it or not.

So: 1 mole = 6.02 x 1023 particles

(6.02 x 103 is known as Avogadro's number)

a) If you have 2.5 x 102! atoms of magnesium, how many moles do you have?

b) If you have 0.25 moles of carbon dioxide, how many molecules do you

have?



Q. How can you work out how many moles you have?

a)From a measurement of MASS:

You can find the number of moles of a substance if you are given its mass and

you know its molar mass:

number of moles

n

m/mr

mass/molar mass

Mass

Moles | Molar
Mass

Mass MUST be measured in grams!

Molar mass has units of gmol-!

1. Calculate the number of
moles present in:

2. Calculate the mass of:

3. Calculate the molar
mass of the following

substances:
a) 2.3 g of Na a) 0.05 moles of Cl» a) 0.015 moles, 0.42 g
b) 2.5 g of O2 b) 0.125 moles of KBr b) 0.0125 moles, 0.50 g

c) 240 kg of CO2

¢) 0.075 moles of Ca(OH)2

c¢) 0.55 moles, 88 g

d) 125 g of Al(OH)s

d) 250 moles of Fe20s

d) 2.25 moles, 63 g

e) 5.2 g of PbO,

e) 0.02 moles of Al2(S04)s

e) 0.00125 moles, 0.312 g



http://www.google.co.uk/imgres?q=moles+=+mass/mr&um=1&hl=en&sa=N&rlz=1R2ADRA_enGB405&biw=1600&bih=773&tbm=isch&tbnid=Qv18LL_LfEb8XM:&imgrefurl=http://ruthlearns.wordpress.com/2012/05/07/lesson-3-mass-and-moles/&docid=9Hgzs2hWixYliM&imgurl=http://ruthlearns.files.wordpress.com/2012/05/2.png&w=560&h=312&ei=mHfyT_DfCYrt8AOljryyBg&zoom=1&iact=hc&vpx=579&vpy=448&dur=3843&hovh=167&hovw=301&tx=163&ty=96&sig=117636703023421858347&page=1&tbnh=102&tbnw=183&start=0&ndsp=32&ved=1t:429,r:18,s:0,i:129

b)From a measurement of AQUEQOUS VOLUME:

You can find the number of moles of a substance dissolved in water (aqueous) if

you are given the volume of solution and you know its molar concentration:

number of moles

n

aqueous volume

v

Vv

X molar concentration

X C

Aqueous volume MUST be measured in dm3!

concentration has units of moldm3

If you know the molar mass of the substance, you can convert the molar

concentration into a mass concentration:

Molar concentration (moldm™3)

(gdm™)

X

mass concentration

1. Calculate the number of
moles of substance
present in each of the
following solutions:

2. Calculate the molar
concentration and the
mass concentration of the
following solutions:

3. Calculate the molar
concentration and the
mass concentration of the
following solutions:

a) 25 cm® of 0.1 moldm™3
HClI

a) 0.05 moles of HCl in 20
cm®

a) 35 g of NaCl in 100 cm®

b) 40 cm?® of 0.2 moldm™3
HNO3

b) 0.01 moles of NaOH in
25 cm®

b) 20 g of CuSO4 in 200

cm3

c) 10 cm® of 1.5 moldm™
NaCl

¢) 0.002 moles of H2S04
in16.5 cm®

c) 5 g of HCl in 50 cm®

d) 5 cm® of 0.5 moldm™
AgNOs

d) 0.02 moles of CuSO4 in
200 cm?®

d) 8 g of NaOH in 250
cm?®




e) 50 cm® of 0.1 moldm™
H2504

e) 0.1 moles of NH3 in 50

cm’

e) 2.5 g of NHs in 50 cm?

c) From a measurement of GASEOUS VOLUME:

You can find the number of moles of a gas if you are given the volume of the gas

and its pressure (in kPa) and absolute temperature (in K):

number of moles

= pressure x volume = PV/RT

R x temperature

Volume of gas must be in m3

Pressure must be in Pa

Temperature must be in K

R is the molar gas constant (8.31 Jmol K1)

1. Calculate the number of
moles present in:

2. Calculate the volume of
gas occupied by:

3. Calculate the mass of
the following gas samples:

a) 48 dm® of Oz at 298 K
and 100 kPa

a) 0.05 moles of Cl; at
298 K and 100 kPa

a) 48 dm?® of Oz at 298 K
and 100 kPa

b) 1.2 dm? of CO2 at 298 K
and 100 kPa

b) 0.25 moles of CO: at
298 K and 100 kPa

b) 1.2 dm3 of CO; at 298 K
and 100 kPa

c) 200 cm® of N2 at 273 K
and 250 kPa

c) 28 g of N2 at 273 K and
250 kPa

¢) 200 cm® of Nzat 273 K
and 250 kPa

d) 100 dm3 of Cl2 at 30 °C
at 100 kPa

d) 3.2 g of Oz at 30 °C at
100 kPa

d) 100 dm? of Clzat 30 °C
at 100 kPa

e) 60 cm® of NO: at 25 °C
and 100 kPa

e) 20 g of NOzat 25 °C
and 100 kPa

e) 60 cm® of NO: at 25 °C
and 100 kPa




