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Retrieval questions 

You need to be confident about the definitions of terms that describe measurements and results in A Level Biology.  

Learn the answers to the questions below, then cover the answers column with a piece of paper and write as many 
answers as you can. Check and repeat. 

Practical science key terms 
 

When is a measurement valid? when it measures what it is supposed to be measuring 

When is a result accurate? when it is close to the true value 

What are precise results? when repeat measurements are consistent/agree closely with each 

other 

What is repeatability? how precise repeated measurements are when they are taken by 

the same person, using the same equipment, under the same 

conditions 

What is reproducibility? how precise repeated measurements are when they are taken by 

different people, using different equipment 

What is the uncertainty of a measurement? the interval within which the true value is expected to lie 

Define measurement error the difference between a measured value and the true value 

What type of error is caused by results varying 

around the true value in an unpredictable way? 

random error 

What is a systematic error? a consistent difference between the measured values and true 

values 

What does zero error mean? a measuring instrument gives a false reading when the true value 
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Maths skills
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When dividing powers of ten, you must subtract the indices. 

So 100/1000 = 1/10 = 10í1 is the same as 102/103 = 10��í�� = 10í1 

But you can only do this when the numbers with the indices are the same. 

So 102 × 23 = 100 × 8 = 800 

$QG�\RX�FDQ¶W�GR�WKLV�ZKHQ�DGGLQJ�RU�VXEWUDFWLQJ� 

102 + 103 = 100 + 1000 = 1100 

102 í���3 = ����í������ �í900 

Remember: You can only add and subtract the indices when you are multiplying or dividing the 
numbers, not adding or subtracting them. 

Practice questions 

3 Calculate the following values. Give your answers using indices. 

a 108 × 103 b 107 × 102 × 103 

c 103 + 103              d 102 í 10í2 

4 Calculate the following values. Give your answers with and without using indices. 

a 105 ÷ 104 b 103 ÷ 106 

c 102 ÷ 10í4 d 1002 ÷ 102 

1.3 Converting units 

When doing calculations, it is important to express your answer using sensible numbers. For 
example, an answer of 6230ௗȝP�ZRXOG�KDYH�EHHQ�PRUH�PHDQLQJIXO�H[SUHVVHG�DV����ௗmm.  

If you convert between units and round numbers properly, it allows quoted measurements to be 
understood within the scale of the observations. 

To convert 488ௗ889ௗm into km: 

A kilo is 103 so you need to divide by this number, or move the decimal point three places to the 
left. 

488ௗ889 ÷ 103 = 488.889ௗkm 

However, suppose you are converting from mm to km: you need to go from 103 to 10í�, or move 
the decimal point six places to the left. 

333ௗmm is 0.000ௗ333ௗkm 

Alternatively, if you want to convert from 333ௗmm to nm, you would have to go from 10í� to 10í�, 
or move the decimal point six places to the right. 

333ௗmm is 333ௗ000ௗ000ௗnm 

Practice question 

5 Calculate the following conversions: 

a 0.004ௗm into mm  b 130ௗ000ௗms into s  

c 31.3ௗPO�LQWR�ȝO d 104ௗng into mg  

6 Give the following values in a different unit so they make more sense to the reader. 

Choose the final units yourself. (Hint: make the final number as close in magnitude to zero as 
you can. For example, you would convert 1000 m into 1 km.) 

a 0.000ௗ057ௗm b 8ௗ600ௗ000ௗȝO c 68ௗ000ௗms d 0.009ௗcm 
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2 Decimals, standard form, and significant figures 

2.1 Decimal numbers 

A decimal number has a decimal point. Each figure before the point is a whole number, and the 
figures after the point represent fractions. 

The number of decimal places is the number of figures after the decimal point. For example, the 
number 47.38 has 2 decimal places, and 47.380 is the same number to 3 decimal places. 

In science, you must write your answer to a sensible number of decimal places. 

Practice questions 

1 New antibiotics are being tested. A student calculates the area of clear zones in Petri dishes 
in which the antibiotics have been used. List these in order from smallest to largest. 

0.0214 cm2          0.03 cm2          0.0218 cm2          0.034 cm2 

2 A student measures the heights of a number of different plants. List these in order from 
smallest to largest. 

22.003 cm          22.25 cm          12.901 cm          12.03 cm          22 cm 

2.2 Standard form 

Sometimes biologists need to work with numbers that are very small, such as dimensions of 
organelles, or very large, such as populations of bacteria. In such cases, the use of scientific 
notation or standard form is very useful, because it allows the numbers to be written easily. 

Standard form is expressing numbers in powers of ten, for example, 1.5×107 microorganisms. 

Look at this worked example. The number of cells in the human body is approximately 
37ௗ200ௗ000ௗ000ௗ000. To write this in standard form, follow these steps: 

Step 1: Write down the smallest number between 1 and 10 that can be derived from the number 
to be converted. In this case it would be 3.72 

Step 2: Write the number of times the decimal place will have to shift to expand this to the 
original number as powers of ten. On paper this can be done by hopping the decimal 
over each number like this: 

 

  until the end of the number is reached. 

  In this example that requires 13 shifts, so the standard form should be written as 
3.72×1013. 

For very small numbers the same rules apply, except that the decimal point has to hop 
backwards. For example, 0.000 000 45 would be written as 4.5×10í7. 

Practice questions 

3 Change the following values to standard form. 

a 3060ௗkJ b 140ௗ000ௗkg  c 0.000ௗ18ௗm d 0.000ௗ004ௗm 

4 Give the following numbers in standard form. 

a 100  b 10ௗ000  c 0.01 d 21ௗ000ௗ000 
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A cheek cell has a 0.06 mm diameter. Under a microscope it has a diameter 12 mm. What is the 
magnification? 

magnification = image size (mm) ÷ object size (mm)   or   M = 
O

I
 

Substitute the values and calculate the answer: 

M = 12 mm/0.06 mm = 12/0.06 = 200 

Answer: magnification = ×200 (magnification has no units) 

Sometimes an equation is more complicated and the steps need to be carried out in a certain 
order to succeed. A general principle applies here, usually known by the mnemonic BIDMAS. 
This stands for Brackets, Indices (functions such as squaring or powers), 

MM

12 mm.
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Practice questions 

6 A fat cell is 0.1 mm in diameter. Calculate the size of the diameter seen through a 
microscope with a magnification of ×50. 

7 A Petri dish shows a circular colony of bacteria with a cross-sectional area of 5.3 cm2. 
Calculate the radius of this area. 

8 
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Practice question 

3 Use the magnification factor to determine the actual size of a bacterial cell. 

 

 

5 Percentages and uncertainty 

A percentage is simply a fraction expressed as a decimal. It is important to be able to calculate 
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5.2 Calculating the percentage change  

When you work out an increase or a decrease as a percentage change, you must identify, or 
calculate, the total original amount: 

% increase = 
amount original

increase
 × 100 

% decrease = 
amount original

decrease
 × 100 

Remember: When you calculate a percentage change, use the total before the increase or 
decrease, not the final total. 

Practice questions 

3 Convert the following mass changes as percentage changes. 

Sucrose conc. / 
mol dm−3 

Initial mass / g Final mass / g 
Mass change / 

g 
Percentage 

change in mass 

0.9 1.79 1.06    

0.9
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Practice question 

4 Give the uncertainty for the following pieces of equipment: 

a large measuring cylinder with 2 cm3
 divisions 

b digital stopwatch timer measuring to the nearest hundredth of a second 

c thermometer with 0.1 °C divisions. 

5.4 Calculating percentage uncertainties 

The uncertainty is the range of possible error either side of the true value due to the scale being 
used, so the value recorded for the measurement = closest estimate +/í uncertainty. 

The difference between the true value and the maximum or minimum value is called the 
absolute error. 

Once the absolute error has been established for a particular measurement, it is possible to 
express this as a percentage uncertainty or relative error. The calculation to use is: 

relative error = 
value measured

error absolute
× 100% 

,Q�WKH�OHDI�H[DPSOH�DERYH��WKH�DEVROXWH�HUURU�LV���í����PP�� 

The relative error is therefore: 

0.5/74 × 100% = 0.7% 

Practice questions 

5 Complete the table to show the missing values in the last two columns. 

 

Measurement made Equipment used Absolute error Relative error 

Length of a fluid column in a 
respirometer is 6 mm 

mm scale 0.5 mm  

Volume of a syringe is 12 cm3 of liquid 0.5 cm3 divisions   

Change in mass of 1.6 g balance with 2 d.p.   
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• Ensure that the dependent variable that you measured is on the y-axis and the 
independent variable that you varied is on the x-axis 

• Mark axes using a ruler and divide them clearly and equidistantly (i.e. 10, 20, 30, 40 not 
10, 15, 20, 30, 45)he 
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