Unit Conversions – GCSE Biology FCAE
Please do not write on this worksheet
Key conversions:  1 mm = 1,000 μm   |   1 μm = 1,000 nm   |   1 cm = 10 mm   |   1 m = 100 cm = 1,000 mm
Magnification:  magnification = image size ÷ actual size   |   actual size = image size ÷ magnification
Foundation – Basic Biological Measurements
1.  Convert 3 mm into micrometres (μm).
2.  Convert 5,000 μm into millimetres (mm).
3.  Convert 0.2 mm into micrometres (μm).
4.  Convert 2,500 g into kilograms (kg).
5.  Convert 1.5 litres (dm³) into cm³.
Consolidation – Microscopy & Cell Sizes
6.  A cell appears 30 mm long in a drawing at ×1,000 magnification.           Calculate the actual size of the cell in mm, then convert to μm.
7.  A red blood cell has an actual diameter of 8 μm. Convert this to mm and to m in standard form.
8.  Convert 0.07 mm (the diameter of a human hair) into μm and nm.
9.  A mitochondrion is 2 μm long. Convert this to nm and to m in standard form.
10.  A student measures an image of a cell as 45 mm at ×300 magnification.           Calculate the actual size in μm.
Advanced – Energy, Rate & Standard Form
11.  A person requires 8,500 kJ of energy per day. Convert this to joules (J) in standard form.
12.  A plant absorbs 0.0036 kg of CO₂ per hour. Convert to g/hour and mg/minute.
13.  A bacterium is 0.5 μm in diameter. Convert to nm and to m in standard form.
14.  A pulse rate is 72 beats per minute. Convert to beats per second and beats per hour.
15.  A DNA molecule is 3.4 nm wide. Convert to μm and to m in standard form.
Extension – Applied & Complex Conversions
16.  A cell has a volume of 4,000 μm³ and a surface area of 2,400 μm².           Calculate the surface area to volume ratio. Convert the volume to mm³.
17.  During photosynthesis, a leaf produces 6 cm³ of O₂ per hour.           Convert to mm³/min and to m³/s in standard form.
18.  A virus is 120 nm in diameter. An image of the virus is 36 mm wide.           Calculate the magnification. Convert the actual size to μm and to m.
19.  An athlete's heart pumps 70 cm³ per beat at 80 beats/min.           Calculate total volume pumped per minute in cm³, dm³, and litres.           Convert to m³/hour in standard form.
20.  A human egg cell has a diameter of 0.1 mm and a sperm cell has a diameter of 0.005 mm.           Express both in μm and nm. Calculate how many sperm cells (diameter) would fit across one egg cell.

Unit Conversions – GCSE Biology FCAE
ANSWERS – Teacher Copy
Foundation
1.  3 mm × 1,000 = 3,000 μm
2.  5,000 μm ÷ 1,000 = 5 mm
3.  0.2 mm × 1,000 = 200 μm
4.  2,500 g ÷ 1,000 = 2.5 kg
5.  1.5 dm³ × 1,000 = 1,500 cm³
Consolidation
6.  Actual size = 30 mm ÷ 1,000 = 0.03 mm;  0.03 × 1,000 = 30 μm
7.  8 μm ÷ 1,000 = 0.008 mm;  8 × 10⁻⁶ m
8.  0.07 mm × 1,000 = 70 μm;  70 × 1,000 = 70,000 nm
9.  2 μm × 1,000 = 2,000 nm;  2 × 10⁻⁶ m
10.  Actual size = 45 ÷ 300 = 0.15 mm;  0.15 × 1,000 = 150 μm
Advanced
11.  8,500 kJ × 1,000 = 8,500,000 J = 8.5 × 10⁶ J
12.  0.0036 kg/h × 1,000 = 3.6 g/h;  3,600 mg/h ÷ 60 = 60 mg/min
13.  0.5 μm × 1,000 = 500 nm;  0.5 × 10⁻⁶ m = 5 × 10⁻⁷ m
14.  72 ÷ 60 = 1.2 beats/s;  72 × 60 = 4,320 beats/hour
15.  3.4 nm ÷ 1,000 = 0.0034 μm;  3.4 × 10⁻⁹ m
Extension
16.  SA:V = 2,400 ÷ 4,000 = 0.6 μm⁻¹;  4,000 μm³ ÷ 10⁹ = 4 × 10⁻⁶ mm³
17.  6 cm³/h = 6,000 mm³/h ÷ 60 = 100 mm³/min;  6 cm³ = 6 × 10⁻⁶ m³ ÷ 3,600 = 1.67 × 10⁻⁹ m³/s
18.  Magnification = 36 mm ÷ 0.000120 mm = ×300,000;  120 nm = 0.12 μm = 1.2 × 10⁻⁷ m
19.  70 × 80 = 5,600 cm³/min = 5.6 dm³/min = 5.6 litres/min;  5,600 × 60 = 336,000 cm³/h = 0.336 m³/h = 3.36 × 10⁻¹ m³/h
20.  Egg: 0.1 mm = 100 μm = 100,000 nm;  Sperm: 0.005 mm = 5 μm = 5,000 nm;  100 ÷ 5 = 20 sperm cells
