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SI Unit Match Up 

 

 

 

 

 

 

 

Prefix 

Prefix Mega 
(M) 

Kilo (k) Deci (d) Centi (c) Milli (m) Micro (µ) 

Comparison 1000000x 
bigger 

1000x 
bigger 

10x 
smaller 

100x 
smaller 

1000x 
smaller 

1000000x 
smaller 

 

Mega 106 

Kilo 103 

Deci 10-1 

Centi 10-2 

Milli 10-3 

Micro 10-6 

 

Converting between Units 

When converting units, you must: 

1. Divide to go from a smaller to bigger unit. 

2. Multiply to go from a bigger to smaller unit. 

So, as an example, a car has travelled 0.015km. 

How many metres has the car travelled? 

1km = 1000m 

0.015 x 1000 = 15m 

 

Mass 

Temperature 

Time 

Length 

second,s 

metre,m 

Kilogram,kg 

Kelvin, K 

1. How many times bigger is 1km than 1m? 

 

2. How many times smaller is 1m than 1 cm? 

 

3. How many millimetres in 1m? 

 

4. How many km in 1Mm? 



Converting Practice 

 

Kilometres, km Metres, m Centimetres, cm Millimetres, mm 

2.4    

 2.4   

  300cm  

   350mm 

  11cm  

 

 

Days Hours Minutes Seconds 

30    

  360  

 15   

   86400 

365    

 

Conversion SLOP 

1. Convert the following from J into kJ. 

a) 1000J 

b) 5000J 

c) 3400J 

d) 600J 

e) 53J 

2. Convert the following from km in m. 

a) 1km 

b) 1.2km 

c) 20km 

d) 34.5km 

e) 0.04km 

3. Convert the following values. 

a) 300minutes into seconds. 

b) 4 hours into minutes. 



c) 20 days into hours. 

d) 120 hours into days. 

e) 3 hours into seconds. 

4. Calculate, in minutes, the journey to the train station that takes 3 and 

half hours. 

5. How many cm3 are there in 45dm3? 

 

 

6. Use the scale to determine the width of the cell. Give your answer to 

the nearest micrometre. 

7. Calculate the width of the cell in m.  

 

8. A hairdryer used 20kW of Power, calculate the 

energy transferred in 5 minutes.  

9. A circuit transfers 50C of charge in 10seconds. 

Calculate the size of the current in mA. 

10. A force of 13.8 N was used to lift the mass 30 cm 

vertically through the liquid. Calculate the work 

done by lifting the mass. 

Range 

A range shows how spread out a set of data is. The bigger the range, the 

more spread out the data. If the range is small, the data is closer together or 

more consistent. 

We can calculate the range by subtracting the smallest value from the 

largest value. 

Range = Largest Value – Smallest Value. 

7 babies weigh the following amounts: 

2.5 kg, 3.1 kg, 3.4 kg, 3.5 kg, 3.5 kg, 4 kg, 4.1 kg 

Find the range of the masses of the babies 

4.1– 2.5 = 1.6kg. 

11.  Calculate the range of these shoots that have been measured during 

a practical: 

3.9mm, 2.4mm, 2.1mm, 3.3mm, 3mm, 2.6mm, 3.3mm 

 

12. Calculate the range of the volume of gases produced in the reaction 

between calcium chloride and hydrochloric acid: 

100ml, 124ml, 190ml, 230ml, 121ml, 120ml 



13.  Calculate the range using values in the table below: 

Trial 1 2 3 4 5 6 

Reaction 
time/s 

0.52 0.84 0.82 0.76 0.59 0.65 

 

Mean 

To find the mean of a list of numbers, add them all together and divide by 

how many numbers there are: 

 

 

7 babies weigh the following amounts: 

2.5 kg, 3.1 kg, 3.4 kg, 3.5 kg, 3.5 kg, 4 kg, 4.1 kg 

Find the mean weight of the babies 

2.5 + 3.1 + 3.4 + 3.5 + 3.5 + 4 + 41= 24.1 ÷ 7 = 3.44 

14. Calculate the students’ mean value for the 

population of water fleas at the edge of the 

pond. 

 

15. Calculate the mean of volume of gases 

produced. 

100ml, 124ml, 190ml, 230ml, 121ml, 120ml 

 

16. Calculate the mean of these shoots that have 

been measured during a practical: 

3.9mm, 2.4mm, 2.1mm, 3.3mm, 3mm, 

 

17. Suggest two problems and 

improvements with the 

mean column in this table. 

 

 

 

 

Median 

The median average is the middle number in a set of data, when the data 

has been written in ascending size order. To find the median, put all numbers 



into ascending order and work into the middle by crossing off numbers at 

each end. 

A technician has ordered bags of potatoes for an osmosis experiment. Find 

the median mass of the bags. 

2.5 kg, 3.1 kg, 3.4 kg, 3.5 kg, 3.5 kg, 4 kg, 4.1 kg 

Place the numbers in ascending order: 

2.5 kg, 3.1 kg, 3.4 kg, 3.5 kg, 3.5 kg, 4 kg, 4.1 kg 

As there are 7 values, add 1 to the number of values and divide by 2.  

7 + 1 = 8÷2 = 4. This means the median value is the 4th value. 

2.5 kg, 3.1 kg, 3.4 kg, 3.5 kg, 3.5 kg, 4 kg, 4.1 kg 

18. Calculate the median of these shoots that have been measured during 

a practical: 

3.9mm, 2.4mm, 2.1mm, 3.3mm, 3mm, 2.6mm, 3.3mm 

 

19. Calculate the median of the volume of gases produced in the reaction 

between calcium chloride and hydrochloric acid: 

100ml, 124ml, 190ml, 230ml, 121ml, 120ml 

20.  Calculate the median using values in the table below: 

Trial 1 2 3 4 5 6 

Reaction 
time/s 

0.52 0.84 0.82 0.76 0.59 0.65 

 

Mode 

The modal value is the value that occurs most. From a table, this means the 

modal value is the one with the highest frequency. 

Weight/N Frequency 

0 4 

10 11 

20 12 

30 8 

40 20 

50 5 

 

From the table it is possible to identify the modal value, select the value with 

the highest frequency (most common) which is 40N. 

21. Calculate the mode from the table below. 



pH 1 4 7 9 12 

Frequency 4 7 3 5 2 

 

22. Calculate the mode value from the list of reaction times below: 

1.2s, 1.4s, 1.3s, 1.9s, 2.1s, 1.4s, 1.2s, 1.4s 

23. Calculate the mode of these frequencies detected by oscilloscope: 

330Hz, 450Hz, 450Hz, 500Hz, 510Hz, 335Hz, 450Hz, 423Hz, 459Hz 

 

Intervals 

This is the quantity between readings. For example, if we want to investigate 

how the temperature of a cup of hot tea changes with time, we need to 

measure its temperature at appropriate time intervals. An interval of 1 day 

would be too long and 10 seconds would be too short, an ideal interval 

would 1 minute. 

24. Suggest suitable intervals for the following investigations: 

a) Measuring germination of a plant. 

b) Measuring the temperature change of a metal. 

c) Measuring the critical angle of different glass blocks. 

 

25. Zack's range for his ball height was only from 50 to 60 cm in 1 cm 

intervals. Zoe's range was from 50 to 150 cm in 10 cm intervals. Suggest 

which interval was more appropriate. 

 

26. Izzy is asked to record the temperature in her classroom 6 times in an 

hour. What interval should she use?  

Resolution 

The resolution of a device is the smallest change that the device can detect 

(in the variable being measured). The resolution of a wrist watch is 1 second, 

however the stop watch in the lab will have a resolution of 0.01 seconds, 

hence readings such as 1.34s and 34.2s. 

27.  What is the resolution of the 

temperature probe?  

 

 



28.  Calculate the resolution of the 

temperature probe used in the 

investigation. 

29. Suggest a new resolution that 

would make your results more 

precise. 

 

Uncertainty 

Uncertainty is the interval within which the true value of a quantity can be 

expected to lie. There are two ways of estimating uncertainty: 

• by considering the resolution of measuring instruments 

• from the range of a set of repeat measurements 

The uncertainty of a measuring instrument is estimated as plus or minus (±) 

half the smallest scale division. For a thermometer with a mark at every 1.0°C, 

the uncertainty is ± 0.5°C. This means that if a student reads a value from this 

thermometer as 24.0°C, they could give the result as 24.0°C ± 0.5°C 

For a set of repeat measurements, the uncertainty is ± half the range. This 

means that the value can be given as the mean value ± half the range 

 

 

Calculate the mean volume and estimate the uncertainty. 

(24 + 24.5 + 23.5 + 25+ 23)÷ 5 = 24 

Range = 25 - 23= 2 

Uncertainty = ± half the range so Uncertainty = ± 1 cm3 

So the volume is 24cm3 ± 1 cm3 

30. Calculate the mean volume and uncertainty from the table below: 

Test Number 1 2 3 4 

Volume 17 18 15 20 

 

31. Calculate the mean reaction time and uncertainty: 

Trial 1 2 3 4 5 6 

Reaction 
time/s 

0.52 0.84 0.82 0.76 0.59 0.65 

 

32. Calculate the mean time and uncertainty: 



Time to taken for cross to disappear, s 

Trial 1 Trial 2 Trial 3 Mean 

43 46 42  

 

Precise 

Precise measurements are ones in which there is very little spread about the 

mean value. It is often the case that an instrument with smaller resolution 

(more sensitive measurement) will give more precise results. 

Suggest whether the results in the table are precise and give a reason. 

Metal Temperature rise, °C Mean 

Zinc 7.8 8.0 7.6 7.8 

 

The results for zinc are precise as there is very little spread about the mean  of 

7.8°C. 

33. Calculate the mean value X and 

explain why the results are precise 

or not.  

34. Explain how we could improve the 

precision of the results. 

 

Accuracy 

A measurement result is considered accurate if it is judged to be close to the 

true value. Three student use a different ruler to measure the volume of an 

object and only one takes care doing it. Here are their results: 

 

The true value was 545cm3. This means that Becky was the accuracte as she 

was closest to the true value. 

The density of iron is 7.8g/cm3. An investigation into the density of an iron 

block found the mean density to be 7.1g/cm3. Is this result accurate? 

The result is not accurate as the mean density is not close to the true value. 

35. 3 students measure the mass of a precipitate in a reaction. The actual 

mass of the precipitate was 3.87g. Student 1 measured 3.5g, student 2 



measured 3.76g and Student 3 measured 3.91g. Which student had the 

most accurate result and why? 

36.  The actual pH of the solution was 6.8. How many investigations were 

accurate? 

pH 1 4 7 9 12 

Frequency 4 7 3 5 2 

 

Concordant 

A concordant result is a value that is within a certain amount of each other 

(often stated) such as 0.1 or 0.5. 

Which values are concordant (0.1) with each other? 

5.40, 5.70, 6.0, 5.50, 5.45 

5.40, 5.45 and 5.50 are the concordant values. 

37.  Highlight the 

concordant results 

(within 0.1cm3) in the 

table. 

 

38. Highlight the concordant 

results (within 0.1cm3) in the 

table.  

 

39. Highlight the concordant results 

(within 0.2cm3) in the table.  

 

 

 

Significant Figures 

The method of rounding to a significant figure is often used as it can be 

applied to any kind of number, regardless of how big or small it is. When a 

newspaper reports a lottery winner has won £3 million, this has been rounded 

to one significant figure. 



Round 53,879 to 1 significant figure, then 2 

significant figures 

5|3879 to 1 significant figure is 50000. 

53|879 to 2 significant figures is 53000. 

Round 0.005089 to 1 significant figure, then 2 significant figures. 

0.005|089 to 1 significant figure is 0.005 

0.0050|89 to 2 significant figures is 0.0051 

40. Round each of the following numbers to 2 significant figures: 

a) 56,147 

b) 26,813 

c) 79,611 

d) 0.8006 

e) 0.458 

41. Round each of the following to the number of significant figures 

indicated: 

a) 57,402  (1sf) 

b) 5288  (2sf) 

c) 89.67  (3sf) 

d) 0.42   (1sf) 

e) 0.758  (1sf) 

 

42. The lift goes up 14 m. The total mass of the people in the lift is 280 kg 

Gravitational field strength = 9.8 N/kg. Calculate the increase in 

gravitational potential energy of the people in the lift. Give your answer 

to 2 significant figures. 

43. A 12V battery delivers 0.4A of current. Calculate the power output of 

the battery in the figure above. Give your answer to one significant 

figure. 

 

44. Calculate the percentage decrease in the 

mean metabolic rate of males between 5 years 

and 45 years of age. Use the equation: 

 

 

 

Give your answer to 3 significant figures. 

Notice that the number of 

significant figures in the 

question is the maximum 

number of non-zero digits in 

your answer. 



Decimal Places 

When rounding using decimal places (dp), the degree of accuracy that is 

required is usually given.  

Round 248.561 to 1 decimal place, then 2 decimal places. 

248.5|61 to 1 decimal place is 248.6 

248.56|1 to 2 decimal places is 248.56 

Round 0.08513 to 1 and 2 decimal places. 

0.0|8513 to 1 decimal place is 0.1 

0.08|513 to 2 decimal places is 0.09 

45. Round each of the following numbers to 2 decimal places: 

a) 4.763  

b) 0.543 

c) 12.89  

d) 2.956  

e) 7.895  

46. Calculate the current through the kettle when 2400 coulombs of 

charge flows in 364 seconds. Give your answer to 2d.p. (Q=IT) 

47. The new shower has a power output of 10 690 W when it is connected 

to the 230 V mains electricity supply. Calculate the current passing 

through the new shower. Give your answer to two decimal places. 

(P=IV) 

48.  Calculate the mean rate of the reaction using the table and the 

equation. Give your answer to 2 decimal places: 

 

 

 

 

 

 

 

Standard form  

Notice that your answer 

should have the same 

number of decimal places as 

the approximation asked for. 

 



Standard form is a system of writing numbers which can be 

particularly useful for working with very large or very small 

numbers. It is based on using powers of 10 to express how big or 

small a number is. 

To convert a number into standard form, split the number into 

two parts - a number between 1 and 10 multiplied by a power of 

10.  

Write 50,000 in standard form. 

50,000 can be written as:  5 x 10,000 

10,000 = 10 x 10 x10 x 10 = 104 

So, 50,000 = 5 x 104 

49. Write 800,000 in standard form. 

50. Write 135,000 in standard form. 

51. Write 103,000,000 in standard form. 

52. Write 1,230 in standard form 

Write 0.0005 in standard form. 

0.0005 can be written as 5 x 0.0001. 

0.0001= 10-4 

So, 0.0005 = 5 x 10-4.  

53. What is 0.000009 in standard form? 

54. What is 0.005 in standard form? 

55. What is 0.64 in standard form? 

56. What is 0.000059 in standard form? 

Science Examples: 

57. The speed of ultrasound in water is 1500 m / s. Calculate the 

wavelength of the 3.0 MHz waves in water. Give your answer in 

standard form. (v=fλ) 

58. Student A had a reaction time of 259ms. Which is the correct version of 

standard form?   

 

 

 



Graphs 

Bar graphs are used to show data that is 

categorical as they have distinct categories. The 

categories will go on the x axis and the dependent 

variable will be on the y axis. 

 

59. Draw a bar chart for the results in the table 

below: 

Food Sample A B C D 

Energy J/kg 29 11 35 16 

 

60. Draw a bar chart for the results in table: 

 

 

 

Line graphs are used when both variables are 

continuous. The independent variable will go on the x 

axis and the dependent variable on the y axis. Plot the 

points on the graph with neat crosses. If the results all 

follow a straight line, the line of best fit will be straight 

(ignoring any anomalous results). However, if the results 

follow a curved pattern then you’ll need to draw a 

curved line of best fit (again ignoring any anomalous 

results).  

61.  On the graph below, draw a line of best fit.  

 

 

 

 

 

 

 

 

Reaction A B C D 

Temperature 
Rise °C 

10 21 47 28 



62.  Use the information in the table to plot a line graph and draw a line of 

best fit. 

 

 

 

 

 

 

 

 

 

 

We can use the slope of a graph to 

determine the gradient. We use the 

equation gradient = y ÷ x. So in the 

example, if y = 45 and x= 20 then the 

gradient is 45 ÷ 20 = 2.25cm3/s 

 

 

We can use the tangent of a curved line graph 

to determine the rate that something is 

happening. The slope/gradient of the tangent 

can be used to calculate the rate of reaction.  

In the example, the gradient of the tangent is 

calculated by y ÷ x. So y = 120 and x = 5, we 

will have 120 ÷ 5 = 24m/s. 

 

 

63.  What is the general formula for calculating the gradient of a slope on 

a line graph? 

 

 



64.  Calculate the gradient of the graph between point B and point C. 

Show clearly how you get your 

answer.  
 

 

 

 

 

 

65. Calculate the gradient of the 

graph between point C and 

point D. Show clearly how you 

get your answer. 

 

66.  Describe how you would use 

the graph to find the rate of the reaction at 

15 seconds. You do not need to do a 

calculation. 

 

 

 

 

 

Area 

To calculate the area of a triangle, multiply the height by the width (this is 

also known as the 'base') then divide by 2.  

For example, Find the area of a triangle where height = 5 cm and width = 8 

cm. 

5 × 8 = 40 ÷ 2 = 20 

The area is 20cm². 

67.   

 

 

 

 

68.  

 

 

69.  



To calculate the area of a square or rectangle, 

you need to multiply the length by the width.  

For example, calculate the area of the rectangle 

below.  

Area = Length x Width 

Area = 8 x 3 

Area = 24cm3 

 

70.  Complete the table below to calculate the area of the rectangles. 

 

Length/cm Width/cm Area/cm2 

5 10  

12 6  

5000 300  

450 450  

 

71.  Complete the table to work out the missing values: 

 

Length/cm Width/cm Area/cm2 

 10 300 

12  360 

5000 250  

0.05 0.4  

 

72.  Calculate the total surface area of the cube.  

 

 

73.  Calculate the area of the field used in a quadrats 

investigation.  

 

 

 

 

 

 

 



Volume 

To find the volume of a cuboid, multiply its length by 

its width by its height. This can be written as: 

 Volume = Length x Width x Height 

For example, the volume of the cuboid can be 

calculated as follows: 

Volume = l x w x h 

V = 10 x 5 x 4 

V = 200cm3 

 

74. Calculate the volume of the cuboids below: 

 

 

 

 

75.  Calculate the volume of the cubes. 

 

 

 

 

 

 

Ratio 

Ratios are used to show how things are shared. The ratio of atoms in a water 

molecule, H2O can be represented by the ratio of 2:1. This means that there 

are 2 hydrogen atoms to every oxygen atom. 

For example, the ratio by mass of A : B in a mixture is 1 : 5.  Calculate the 

mass of A needed in a mixture containing 100 g of B. 

100 ÷ 5 = 20g. 

 

 



 

76.  Burgundy Mixture is a formulation used to kill fungi on grapevines. It is 

made by mixing two compounds, A and B. The ratio by mass of A : B in 

the mixture is 1 : 8. Calculate the mass of A needed in a mixture 

containing 125 g of B. 

77. The ratio by mass of A : B in a mixture is 1 : 5. Calculate the mass of A 

needed in a mixture containing 475 g of B. 

78.  Calculate the amount of Potassium in a 500g of NPK fertiliser with a 

ratio of 2:3:2. 

79. 100 grams of chicken meat contains 22 grams of protein and 100 

grams of mycoprotein contains 11 grams of protein. A man ate 100 

grams of chicken in one meal. How many grams of mycoprotein would 

the man need to eat to get the same mass of protein as in 100 grams 

of chicken? 

 

Percentages 

A percentage is a proportion that shows a number as parts per hundred. The 

symbol '%' means 'per cent'. 9% means 9 out of every 100, or 9/100 . 

Percentages are just one way of expressing numbers that are part of a 

whole. These numbers can also be written as fractions or decimals. 50% can 

also be written as a fraction,1/2 , or a decimal, 0.5. They are all exactly the 

same amount. 

Percentages of amounts can be calculated by writing the percentage as a 

fraction or decimal and then multiplying it by the amount in question. We 

can  

For example, if I wanted to find the percentage of sodium in sodium chloride 

using the molecular mass I would need to: 

Na = 23 

Cl = 35.5 

NaCl = 58.5 

So this means we need to (23 ÷ 58.5) x 100 = 39.3% 

80.  0.9g of water was given off in a investigation. 

Calculate the percentage of water 

contained in 2.5 g of hydrated copper 

sulfate. 

81. Calculate the percentage by mass of 

methanol in methylated spirit. 

(Value Needed ÷ Total) 

x 100 



82. Calculate the percentage of the 

biomass of the invertebrate 

animals that is transferred to the 

large fish.  

 

 

83.  The starting mass of a potato was 1.35g. After osmosis the mass 

decreased by 0.15g. Calculate the percentage change in mass. 

 

Using Vectors (Trigonometry) 

On the higher Physics paper, you may be asked to calculate a resultant 

force of two component forces using a vector diagram. You have to decide 

whether to use Pythagoras or SOH CAH TOA. 

For example, Calculate the resultant force from the force diagram below. 

 

a2+b2=c2 

52+122 = 144 + 25 = 169 

√169 = c 

C= 13N 

 

Calculate the resultant force using the diagram. 

As we have the hypotenuse and the angle of 

elevation. We are trying to calculate the 

opposite so we need to use SOH. 

Sin15 = O ÷ 4000 

Sin15 x 4000 = O 

O = 1035.3N 

84. Calculate the resultant forces of the diagrams below: 

 

 

 

 



85.  

 

 

  

 

 

 

 

 


