Unit Conversions – GCSE Chemistry FCAE
Please do not write on this worksheet
Key conversions:  1 dm³ = 1,000 cm³ = 1 litre   |   1 m³ = 1,000 dm³   |   Temperature: K = °C + 273
Prefixes:  nano (n) = 10⁻⁹   |   micro (μ) = 10⁻⁶   |   milli (m) = 10⁻³   |   kilo (k) = 10³   |   mega (M) = 10⁶
Foundation – Basic Conversions in Chemistry
1.  Convert 2,500 cm³ into dm³.
2.  Convert 0.5 dm³ into cm³.
3.  Convert 25°C into kelvin (K).
4.  Convert 500 K into degrees Celsius (°C).
5.  Convert 3,500 g into kilograms (kg).
Consolidation – Applying Units in Calculations
6.  A solution has a concentration of 2 mol/dm³. Convert the volume 250 cm³ into dm³.
7.  Convert 0.75 mol/dm³ into mol/cm³.
8.  A reaction releases 4,200 J of energy. Convert this to kJ.
9.  Convert 0.35 m³ into dm³.
10.  The molar mass of NaCl is 58.5 g/mol. Convert 585 g into moles.
Advanced – Standard Form & Multi-step Conversions
11.  An atom has a radius of 150 pm (picometres). Convert this to metres in standard form.
12.  Convert a concentration of 4.5 g/dm³ into mg/cm³.
13.  A gas occupies 2,400 cm³ at room temperature. Convert to m³ in standard form.
14.  The bond enthalpy of C–H is 413 kJ/mol. Convert this to J/mol in standard form.
15.  Convert 0.002 mol/dm³ into μmol/cm³.
Extension – Applied & Complex Conversions
16.  A solution contains 4.9 g of H₂SO₄ (Mr = 98) dissolved in 500 cm³.           Calculate the concentration in mol/dm³. Show all unit conversions clearly.
17.  A gas syringe reads 120 cm³. Convert to dm³ and then to m³ in standard form.           If the gas has a molar volume of 24 dm³/mol at RTP, how many moles is this?
18.  The wavelength of ultraviolet light is 300 nm. Convert to metres, then to pm.
19.  An exothermic reaction releases 0.84 kJ per gram of fuel.           Convert to J/g, then to J/kg. How much energy would 2.5 kg of fuel release (in MJ)?
20.  A student prepares 250 cm³ of a 0.1 mol/dm³ NaOH solution.           Calculate the mass of NaOH needed (Mr = 40). Show all unit conversions.

Unit Conversions – GCSE Chemistry FCAE
ANSWERS – Teacher Copy
Foundation
1.  2,500 cm³ ÷ 1,000 = 2.5 dm³
2.  0.5 dm³ × 1,000 = 500 cm³
3.  25 + 273 = 298 K
4.  500 − 273 = 227°C
5.  3,500 g ÷ 1,000 = 3.5 kg
Consolidation
6.  250 cm³ ÷ 1,000 = 0.25 dm³
7.  0.75 mol/dm³ ÷ 1,000 = 7.5 × 10⁻⁴ mol/cm³
8.  4,200 J ÷ 1,000 = 4.2 kJ
9.  0.35 m³ × 1,000 = 350 dm³
10.  n = m ÷ Mr = 585 ÷ 58.5 = 10 mol
Advanced
11.  150 pm = 150 × 10⁻¹² m = 1.5 × 10⁻¹⁰ m
12.  4.5 g/dm³ ÷ 1,000 = 0.0045 g/cm³ = 4.5 mg/cm³
13.  2,400 cm³ ÷ 1,000,000 = 0.0024 m³ = 2.4 × 10⁻³ m³
14.  413 kJ/mol × 1,000 = 413,000 J/mol = 4.13 × 10⁵ J/mol
15.  0.002 mol/dm³ ÷ 1,000 = 2 × 10⁻⁶ mol/cm³ = 2 μmol/cm³
Extension
16.  n = 4.9 ÷ 98 = 0.05 mol;  V = 500 cm³ ÷ 1,000 = 0.5 dm³;  c = 0.05 ÷ 0.5 = 0.1 mol/dm³
17.  120 cm³ ÷ 1,000 = 0.12 dm³ = 1.2 × 10⁻⁴ m³;  n = 0.12 ÷ 24 = 0.005 mol
18.  300 nm = 300 × 10⁻⁹ m = 3 × 10⁻⁷ m;  = 3 × 10⁻⁷ ÷ 10⁻¹² = 300,000 pm = 3 × 10⁵ pm
19.  0.84 kJ/g × 1,000 = 840 J/g;  840 × 1,000 = 840,000 J/kg = 840 kJ/kg;  2.5 × 840 = 2,100 kJ = 2.1 MJ
20.  V = 250 ÷ 1,000 = 0.25 dm³;  n = 0.1 × 0.25 = 0.025 mol;  mass = 0.025 × 40 = 1.0 g
