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Command words (science) 

Command words and the words and phrases used in exams that tell students how they should answer a question. 

The following command words are taken from Ofqual’s official list of command words and their meanings that are 

relevant to this subject. In addition, where necessary, we have included our own command words and their 

meanings to compliments Ofqual’s list. 

Calculate Use numbers in the 
question to work these 
out. 

Draw Produce, or add a diagram. 

Choose 
 
 

Select from a range of 
alternatives. 

Estimate Give an approximate value. 

Compare Describe 
similarities/differences. 

Use The answer must include the 
information in the question. 

Define Specify the meaning of 
something. 

Work out Students should use numbers in 
the question. 

Describe Recall facts, events or 
process in an accurate 
way. 

Write Short answer, no explanation or 
description. 

Design Set out how something 
will be done. 

Evaluate Students should use the 
information provided as well as 
their own knowledge and 
consider evidence for or against. 

Determine Use the data provided 
to work out your 
answer. 

Explain Students should make 
something clear, or state 
reasons for something 
happening. 

Give 
 

Short answer only. Identify Name or characterise. 

Label  Justify Use evidence from the 
information supplied to support 
your answer. 

Measure 
 
 

Find an item of data for 
a given quantity. 

Name Single word or phrase. 

Plot 
 
 

Mark on a graph. Plan Write a method. 

Predict Give a plausible 
outcome. 

Show Provide structures evidence to 
reach a conclusion. 

Suggest 
 

Apply your won 
knowledge. 

Sketch Draw approximately. 

  



 

 
 

 

  

Hypothesis 
A scientific statement that explains 
certain facts or observations 

Anomaly A result that does not fit the pattern 

Prediction 
This describes what you think will 
happen in an experiment 

Accuracy 
How close the reading is to the true 
value 

Independent 
variable 

This is the variable that is changed 
during an investigation. There 
should only be one of these. 

True value 
This is the real value of a measurement in 
an experiment 

Dependent 
variable 

This is the variable that changes as 
a result of a change in the 
independent variable 

Precision 
This is determined by the scale on the 
measuring apparatus e.g. a ruler marked 
mm is more precise than one in cm 

Control 
variable 

Variables that remain constant, to 
make sure that an investigation is 
valid 

Resolution 
The smallest change that can be read 
from a measuring device for example a 
ruler measured in mm or cm 

Fair test 
This is where only the independent 
variable is changed and the others 
controlled 

Calibration 

When we make sure that measuring 
apparatus is making correct readings e.g. 
the temperature of melting ice is 0 
degrees Celsius 

Valid 
The results and conclusions will be 
this if the variables are correctly 
controlled 

Measurement 
error 

The difference between the real value 
and the measured value 

Categoric 
variable 

A variable that can be described by 
a label or category such as colour 
or surface 

Random error 

This error causes measurements to be 
spread around the true value – can be 
reduced by taking repeats and calculating 
a mean 

Continuous 
variable 

A variable which can have any 
numerical value 

Zero error 
When a piece of measuring equipment 
should be reading zero but it doesn’t 

Interval 
This is the difference between the 
values of your independent 
variable 

Systematic 
error 

This is an error that is always the same 
for each repeat – usually because of an 
error in the equipment used 

Range 

The maximum and minimum 
values of the independent or 
dependent variables e.g. ‘from 
10cm to 50cm’ 

Uncertainty 
When the results obtained are not as 
accurate as they could be due to the 
procedure carried out 

Data 
Information or measurements that 
you collect 

Repeatable 
If the same person can get the same 
reading using the same equipment and 
method 

Datum One piece of information Reproducible 

If another person can get the same result 
(trend/specific results) using the same 
method and equipment or with different 
method or equipment. 



 

 
 

B1.2 – Using a Light Microscope 

https://www.youtube.com/watch?v=SX6mow1AExI 

Introduction 

The aim of this practical is to observe animal and plant cells under the microscope. The skills come from:  

 The preparation of the slides 

 The focussing of the microscope 

 Calculating sizes of microscopic structures using magnification calculations 

 

 

 

Method 

Preparing your slide 

1. Collect a sample of the cell you want to observe.  

2. Remove the inner skin of a layer of onion using forceps, or a thin 
layer or Elodea or filamentous algae using the scalpel. 

3. Place the thin slice onto a clean glass slide. Use your forceps to 
keep the onion skin flat on the glass slide. 

4. Using a pipette, add one or two drops of dilute iodine solution on 
top of the onion skin or slice of algae or plant. 

5. Hold the coverslip by its side and lay one edge of the cover slip onto the microscope slide near the 
specimen.  

6. Lower the cover slip slowly so that the liquid spreads out. 

 

 

 

https://www.youtube.com/watch?v=SX6mow1AExI


 

 
 

How to calculate cell size 

1. At a low magnification, place a transparent ruler across the microscope stage. 

2. Measure the width of the field of view using the ruler markings. 

3. Place the slide to be viewed into position. Increase the magnification until individual cells can be 
viewed. 

4. Calculate the new width of the field of view at this magnification, using the formula: 

5. 𝐹𝑖𝑒𝑙𝑑 𝑜𝑓 𝑣𝑖𝑒𝑤 =
𝑂𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑚𝑎𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 

𝑁𝑒𝑤 𝑚𝑎𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛
𝑥 𝑂𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑓𝑖𝑒𝑙𝑑 𝑜𝑓 𝑣𝑖𝑒𝑤 

6. Count the number of cells visible across the field of view. 

7. Calculate the length of a single cell using the following formula: 

𝐿𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑐𝑒𝑙𝑙 =  
𝐹𝑖𝑒𝑙𝑑 𝑜𝑓 𝑣𝑖𝑒𝑤

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑒𝑙𝑙𝑠
 

 

 

 

 

 



 

 
 

B3.3 – Food Tests 

https://www.youtube.com/watch?v=akMLGbNA0gE 

Introduction 

The aim of this required practical is to test food for four specific nutrients – carbohydrates (both starch and sugars), 

protein, and lipids. 

 

 

 

Carbohydrates – Starch – IODINE TEST 

Starch is a complex sugar as it is made of many glucose molecules in a chain. So it has a specific 

test: 

1. Grind up the food you’re testing to increase its surface area 
2. Drop YELLOW-RED iodine solution onto the food being tested 
3. If it turns BLUE-BLACK then starch is present 

 

Carbohydrates – Sugars (e.g. glucose) – BENEDICT’S TEST 

Glucose is an example simple sugar: 

1. Grind up the food you’re testing to increase its surface area 
2. Add BLUE Benedict’s solution onto the food being tested 
3. Heat the solution 
4. If it turns BRICK RED then sugar is present 

 

https://www.youtube.com/watch?v=akMLGbNA0gE


 

 
 

 

 

 

 

Protein – BIURET’S TEST 

1. Grind up the food you’re testing to increase its surface area 
2. Add BLUE Biuret reagent to the food being tested 
3. If it turns PURPLE then protein is present 

 

 

 

 

Lipids – ETHANOL TEST 

1. Grind up the food you’re testing to increase its surface area 
2. Add CLEAR ethanol to the food being tested 
3. If there is a CLOUDY WHITE layer formed then lipids are present 
4. HAZARD: Ethanol is highly flammable and harmful 

 

 

 

 



 

 
 

Q1. 
The diagram below shows the human digestive system. 

  

(a)  Label organs A, B and C. 

(3) 

(b)  Complete the sentences. 

Choose the answers from the box. 
  

catalyse denatured digest energise 

excreted ingested insoluble soluble 

Digestion is the process of breaking down large food molecules into smaller 

molecules that are ____________________________ . 

Enzymes help to break down food because they____________________________ 

chemical reactions.If the temperature of an enzyme gets too high, the enzyme is 
_________________ .                                                                                           (3) 

(c)  Protease is an enzyme. 

Protease breaks down protein. 

What is protein broken down into? 

Tick one box. 
  

Amino acids 
 

  



 

 
 

Fatty acids 
 

Glucose 
 

Glycerol 
 

(1) 

(d)  Why is protein needed by the body? 

_________________________________________________________________ 

(1) 

(e)  Which organ in the human digestive system produces protease? 

Tick one box. 
  

Gall bladder 
 

Large intestine 
 

Liver 
 

Stomach 
 

(1) 

(f)   Describe how you would test a sample of food to show it contains protein. 

Give the reason for any safety precautions you would take. 

________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

___________________________________________________________________ 

____________________________________________( 4) (Total 13 marks) 

 



 

 
 

B1.8 – Osmosis in Plants 

https://www.youtube.com/watch?v=oieXYuQm_xE 

Key Words 

Osmosis: the movement of water towards an area of high solute concentration (e.g. salty water) 

Solute: chemicals which dissolve in water (e.g. salt/ sugar/ coffee) 

Hypotonic: a solution which has a LOWER solute concentration than something else. Water will osmose away from it. 

Isotonic: a solution which has the SAME solute concentration as something else. Water will not overall move towards 

or away from it. 

Hypertonic: a solution which has HIGHER solute concentration than something else. Water will osmose towards it. 

Introduction 

The aim of the experiment is to investigate how osmosis is impacted when placing plant cells in different solute 

concentrations. The potato has some salt and sugar and other solutes inside it. 

 

 

Method 

1. Create your three potato bores, ensuring they are the same mass (see 
photo to the right)  

2. Place the potato bores into three types of solution: pure water, slightly 
salty water, and very salty water 

3. Leave them in there for 30 minutes. 
4. After 30 minutes, remove them, dry them, and re-weigh them to get 

their final mass 

https://www.youtube.com/watch?v=oieXYuQm_xE


 

 
 

Results – Below are an Example Set of Results 

 

Type of Solution Potato Mass Before (g) Potato Mass After (g) Total change in mass (g) 

Pure Water 10g 15g +5g 

Slightly Salty Water 10g 10g +0g 

Very Salty Water 10g 5g -5g 

 

Conclusion 

 The results show that the potato was hypertonic to the surrounding water, as the water moved into the 
potato due to it having a higher solute concentration than the surrounding water. 

 These results also show that the potato was isotonic to the slightly salty water. This is because the potato 
started at 10g and did not gain or lose any mass. This is because it had the same amount of solute inside the 
potato as the surrounding salty solution. 

 These results finally show that the potato was hypotonic to the very salty water, as the water moved out of 
the potato and into the solution. 

Q1. 
A student investigated the effect of different sugar solutions on potato tissue. 

This is the method used. 

1.        Add 30 cm3 of 0.8 mol dm−3 sugar solution to a boiling tube. 

2.        Repeat step 1 with equal volumes of 0.6, 0.4 and 0.2 mol dm−3 sugar solutions. 

3.        Use water to give a concentration of 0.0 mol dm−3. 

4.        Cut five cylinders of potato of equal size using a cork borer. 

5.        Weigh each potato cylinder and place one in each tube. 

6.        Remove the potato cylinders from the solutions after 24 hours. 

7.        Dry each potato cylinder with a paper towel. 

8.        Reweigh the potato cylinders. 

The table below shows the results. 

(a)     Suggest two possible sources of error in the method given above. 

1. _________________________________________________________________ 

___________________________________________________________________ 

2. _________________________________________________________________ 

___________________________________________________________________(2) 



 

 
 

  

Concentration 
of sugar 

solution in mol 
dm−3 

Starting 
mass in g 

Final 
mass 
in g 

Change of 
mass in g 

Percentage 
(%) change 

0.0 1.30 1.51  0.21 16.2 

0.2 1.35 1.50  0.15 X 

0.4 1.30 1.35  0.05  3.8 

0.6 1.34 1.28 −0.06 −4.5 

0.8 1.22 1.11 −0.11 −9.0 

(a)     Calculate the value of X in the table above. 

___________________________________________________________________ 

___________________________________________________________________ 

Percentage change in mass = _____________________ % 

(2) 

(b)     Why did the student calculate the percentage change in mass as well as the change in 
grams? 

_______________________________________________________________________ 

_________________________________________ 

 

(1) 

(c)     Complete the graph using data from the table above. 

•        Choose a suitable scale and label for the x-axis. 

•        Plot the percentage (%) change in mass. 

•        Draw a line of best fit. 



 

 
 

  

(4) 

(d)     Use your graph to estimate the concentration of the solution inside the potato cells. 

Concentration = ________________________ mol dm−3 

(1) 

(e)     The results in the table above show the percentage change in mass of the potato 
cylinders. 

Explain why the percentage change results are positive and negative. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

 (3)     (Total 13 marks) 



 

 
 

B3.6 – Investigating the Impact of pH on Amylase 

https://www.youtube.com/watch?v=8Yqbu56ImXk 

 

Key Words 

Enzyme: A biological catalyst. Something which speeds up the rates of reaction, specifically helping the breakdown of 

certain food nutrients such as carbohydrates, protein and lipids 

pH: A measurement of how acidic or alkaline a chemical is 

pH Buffer: This is a solution consisting of an acid or alkali 

Introduction 

Amylase is an enzyme which breaks down carbohydrates into simple sugars. It is produced in the mouth from salivary 

glands. Like all enzymes, it has an optimal pH. This means if the pH is higher (more alkaline) or lower (more acidic) 

than its optimal pH, then it won’t work as effectively. 

This required practical investigates how different pH’s impact how effective amylase is at breaking down starch, a 

carbohydrate, by testing how long it takes for the amylase enzyme fully breaks down the starch into sugar. 

Method 

1. Take five different test tubes and half-fill them 
with amylase 

2. Add a range of pH buffers to each test tube until 
the test tube is ¾ full (with pH’s ranging from 1-
14, e.g. pH 4, 6, 8, 10, 12) 

a. E.g. to one test tube add pH 4 buffer, to 
another add pH 6 buffer etc. 

3. Finally, add starch solution to fill the test tubes 
4. Swirl gently to mix the solutions together 
5. Immediately start the timer 
6. Every 30 seconds, use a pipette to remove some of the mixture from each of the five test tubes and place the 

five different solutions into a spotting tile (pictured) 
7. Add iodine solution to the drops made, if the drop turns from yellow-red to blue-black, then the amylase has 

not worked yet (as starch is still present) 

8.  Repeat steps 6 & 7 until the iodine does not turn blue-black. This may happen faster for some of the 
solutions than others 

 

 Results – Below are an Example Set 

of Results 

 

 

 

 

pH  Time taken for solution to stay yellow-red (minutes) 

12  33.7  

10  26.8  

8  4.2  

6 19.3  

4  54.1  

https://www.youtube.com/watch?v=8Yqbu56ImXk


 

 
 

Conclusion 

The pH’s ranged from 4-12 and showed a difference in results. As shown, the amylase broke down all the starch into 

sugar fastest at pH 8 at 4.2 minutes followed by pH 6 at 19.3 

minutes, pH 10 at 26.8 minutes, pH 12 at 33.7 minutes, and pH 

4 was last at 54.1 minutes. 

 

In conclusion, amylase must work best at around pH 8 – in the 

next experiment we can use pH’s closer to pH 8, including pH 

7, pH 7.5, pH 8, and pH 8.5. 

 

Q1. 
Amylase is an enzyme found in the human body. 

Amylase breaks down starch into sugars. 

(a)     Where is amylase produced in the human body? 

Tick one box. 
  

Liver and pancreas 
 

Liver and stomach 
 

Salivary glands and pancreas 
 

Salivary glands and stomach 
 

(1) 

(b)     Enzymes speed up chemical reactions. 

Explain how amylase breaks down starch. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 
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(c)     One sugar in the body is glucose. 

Glucose is used for respiration. 

Give one other use for glucose in the body. 

___________________________________________________________________ 

(1) 

(d)     A student investigated the effect of temperature on the activity of human amylase. 

This is the method used. 

1.   Put 2 cm3 of 1% starch solution into a boiling tube. 

2.   Put 2 cm3 of amylase solution into a second boiling tube. 

3.   Put both boiling tubes into a water bath at 20 °C. 

4.   After 5 minutes, mix the amylase and the starch together in one boiling tube. 

5.   After 30 seconds, add a drop of the starch and amylase mixture to a drop of iodine 
solution in one well of a spotting tile. 

6.   Repeat step 5 until the iodine solution no longer changes colour. 

7.   Repeat steps 1 – 6 at 40 °C and at 60 °C and at 80 °C 

Why did the student leave the starch and amylase solutions in the water bath for 5 
minutes in step 3? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(e)     The temperature of the human body is 37 °C 

The diagram below shows the results of the investigation at 20 °C and at 80 °C 

Complete the diagram to show the results you would expect at 40 °C and at 60 °C You 
should write a tick or a cross in each well of the spotting tile 

 

  



 

 
 

(2) 

(f)      There are different ways to investigate the breakdown of starch by amylase. 

One other method is to measure the concentration of starch present in the solution every 
30 seconds. 

Why is this method better than the method the student used? 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________(2) 
 

 

B8.2 – The Rate of Photosynthesis 

https://www.youtube.com/watch?v=yDbMae2gYXo 

 

Introduction 

When pondweed photosynthesises, it gives off oxygen bubbles. The rate of photosynthesis can be 
monitored by counting the bubbles. 

The light intensity can be decreased by moving a lamp further away from the pondweed. 

A large beaker of water placed between the pondweed and the lamp can be used as a heat shield to stop 
the pondweed being warmed by the lamp. 

 

 

 
 
 
 
 
 

https://www.youtube.com/watch?v=yDbMae2gYXo


 

 
 

Method 
1. Take some pondweed and place it in a boiling tube 

2. Use the thermometer to measure the temperature of the water in the boiling tube, this is to monitor 
the waters temperature and to make sure it doesn’t impact the experiment 

3. Place the lamp 15cm away from 
the boiling tube and place the 
large beaker of water between the 
lamp and the boiling tube 

4. Wait until a steady flow of bubbles 
from the end of the cut pondweed 
starts to flow, and then count how 
many bubbles are produced in two 
minutes 

5. Repeat steps 2-4 but changing the 
distance the lamp is from the 
pondweed 

 

Results 

As the graph shows, the number of bubbles produced by the pondweed decreases the further away from 
the lamp it is.  

 

This is because light is needed for photosynthesis, and the less light it receives the less photosynthesis it 
can do. 

 

Due to photosynthesis producing oxygen, the more photosynthesis it can perform the more oxygen bubbles 
it will create. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

Q1. 
This question is about photosynthesis. 

(a)     Plants make glucose during photosynthesis. Some of the glucose is changed into 
insoluble starch. 

What happens to this starch? 

Tick ( ) one box. 
  

The starch is converted into oxygen. 

 

The starch is stored for later use. 

 

The starch is used to make the leaf green. 

 

(1) 

(b)     A student investigated the effect of temperature on the rate of photosynthesis in pondweed. 

The diagram shows the way the experiment was set up. 

  

(i)     The student needed to control some variables to make the investigation fair. 

State two of these variables. 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

(2) 

(ii)     The bubbles of gas are produced only while photosynthesis is taking place. 

What two measurements would the student make to calculate the rate of photosynthesis? 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

(2) 

(c)     The graph shows the effect of temperature on the rate of photosynthesis. 



 

 
 

  

(i)     Name the factor that limits the rate of photosynthesis between the points labelled A and B on 
the graph. 

______________________________________________________________ 

(1) 

(ii)     Suggest which factor, carbon dioxide, oxygen or water, might limit the rate of photosynthesis 
between the points labelled C and D on the graph. 

______________________________________________________________ 

(1) 
(Total 7 marks)  



 

 
 

CHEMISTRY 
1 – Preparation of a pure, dry, salt 
 
https://www.youtube.com/watch?v=qIOMlwBoe 
 
Preparation of a pure, dry sample of a soluble salt from an insoluble oxide or carbonate using a Bunsen burner to 
heat dilute acid and a water bath or electric heater to evaporate the solution. 
 

 
 

METHOD 
 

1. Measure acid (e.g. sulfuric acid) into beaker 
2. Heat the acid gently using a Bunsen burner 
3. Add small amounts of insoluble base (e.g. copper oxide until it is in excess, when no more reacts (figure a) 
4. Filter the solution to remove the excess insoluble base (figure b) 
5. Evaporate the solution using a water bath until crystals start to form (figure c) 
6. Leave the crystallising dish in a cool place for at least 24 hours 
7. Gently pat the crystals dry between two pieces of filter paper 
 

 
Figure a 

 
Figure b 

 
Figure c 

 
 
 
 



 

 
 

Q1  When a metal carbonate reacts with an acid, a salt, carbon dioxide and water are produced. 

(a)  Describe how you would test for carbon dioxide gas. 

Test _______________________________________________________________ 

___________________________________________________________________ 

Result _____________________________________________________________ 

___________________________________________________________________ 

(2) 

(b)  Describe how to make pure dry crystals of magnesium chloride from magnesium 
carbonate and a dilute acid. 

In your method you should name the apparatus and reagents you plan to use. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(6) 

(Total 8 marks) 

 

 
 
 
 
 
 



 

 
 

3 – Electrolysis 
https://www.youtube.com/watch?v=pW8oBf-UCWQ 

 
 
Investigate what happens when aqueous solutions are electrolysed using inert electrodes. 

 

1. Add about 50cm3 of salt solution to a beaker 
2. Add the lid and insert carbon rods (electrodes) through the holes.  The rods 

must not touch each other 
3. Attach crocodile leads to the electrodes.  Connect the rods to the dc (red 

and black) terminals of a low voltage power supply 
4. Switch the power supply on 
5. Record observations at each electrode 
  
Additional information 
 

 Gas produced at the positive electrode which bleaches damp blue 
litmus paper, is chlorine. 

 If a gas is produced at the negative electrode, it is hydrogen. 
 

The diagram below shows the apparatus used to pass a current through copper sulfate solution. 

https://www.youtube.com/watch?v=pW8oBf-UCWQ


 

 
 

Q1              

(a)  What is the name of component X in the diagram above? 

Tick one box. 
  

Ammeter 
 

Battery 
 

Fuse 
 

Switch 
 

(1) 

(b)  What is the name of the process happening in the diagram above? 

Tick one box. 
  

Combustion 
 

Crystallisation 
 

Distillation 
 

Electrolysis 
 

(1) 



 

 
 

A student investigated how the concentration of copper sulfate solution affects the mass of 
copper deposited on the negative electrode. 

(c)  What are the independent and dependent variables in this investigation? 

Draw one line from each type of variable to the correct description. 
  

Type of variable   Description 

    

    Concentration of copper sulfate solution 

Independent variable     

    Distance between electrodes 

    

    Mass of copper deposited 

Dependent variable     

    Time circuit is switched on for 

(2) 

The table below shows the student’s results. 
  

Concentration of copper sulfate 
solution in g/dm3 

Mass of copper deposited in grams 

30 0.04 

60 0.08 

90 0.12 

120 0.07 

150 0.20 

(d)  The result for the concentration of 120 g/dm3 is anomalous. 

What may have caused the anomalous result? 

Tick one box. 
  

Some copper fell off the electrode 
 

The circuit was switched on for too much time 
 



 

 
 

The concentration of the solution was too high 
 

(1) 

(e)  Predict the expected mass of copper deposited for the concentration of 120 g/dm3 

Use the table above. 

Mass of copper = _______________ g 

(1) 

(f)  During the investigation copper ions move to the negative electrode. 

Choose the answer from the box. 
  

a negative charge a positive charge no charge 

Copper ions move to the negative electrode because copper ions have 

__________________________________________________ . 

(1) 

(g)  Solid copper sulfate does not conduct electricity. 

What is the reason for this? 

Tick one box. 
  

The charge on the ions is too high 
 

The ions are too big 
 

The ions are too small 
 

The ions cannot move 
 

(1) 

 

(Total 8 marks) 

 
 
 
 



 

 
 

4 – Temperature changes 
https://www.youtube.com/watch?v=xO7QL0S90e8 

 
 
Investigate the variables that affect temperature change in chemical reactions e.g. acid plus alkali. 

 

METHOD 
 

1. Measure 25cm3 of acid into a polystyrene cup 
2. Stand the cup inside the beaker (this will make it more stable) 
3. Measure and record the temperature of the acid 
4. Measure 5cm3 of alkali and add it to the polystyrene cup 
5. Put a lid on the cup and gently stir the solution with the thermometer through the hole in the lid 
6. When the reading on the thermometer stops changing, record the temperature 
7. Repeat steps 4 and 5 to add further 5 cm3 amounts of alkali to the cup. A total of 40 cm3 needs to be added 
8. Repeat steps 1–7 
9. Calculate the mean maximum temperature reached for each of the sodium hydroxide volumes 
 

What piece of equipment do you use to measure mass? 

................................................................................................................................................. 

2. What piece of equipment do you use to measure temperature? 

................................................................................................................................................. 

3. What piece of equipment do you use to measure volume of a liquid? 

................................................................................................................................................. 

 

https://www.youtube.com/watch?v=xO7QL0S90e8


 

 
 

4. Why should we not use the word “amount” when discussing volumes of a liquid? 

................................................................................................................................................. 

 

5. Sketch a graph to show the temperature changes during an: 

Exothermic reaction     Endothermic reaction 

 

 

Temp       Temp 

 

 

Volume NaOH added increasing    Volume of NaOH added 

 

 

 

6. Accurately read the temperature displayed on this thermometer.  

...................................................... 

 

7. What is the resolution of this thermometer?  

...................................................... 

 

8. Name a piece of equipment which measures temperature more accurately. 

........................................................................................................................................ 

9. What is the importance of the insulated container? (in your investigation, you might have put a beaker inside 

a cup) 

................................................................................................................................................. 

................................................................................................................................................. 

 

 

 

 

 

 

 

 



 

 
 

Physics 

1. Specific Heat Capacity 

Introduction   https://www.youtube.com/watch?v=jW2ANwnfsUY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Procedure  
1. Measure and record the mass of the copper block in kg. 
2. Place a heater in the larger hole in the block.  
3. Connect the ammeter, power pack and heater in series. 
4. Connect the voltmeter across the power pack. 
5. Use the pipette to put a small amount of water in the other hole.  
6. Put the thermometer in this hole. 
7. Switch the power pack to 12 V.  Switch it on. 
8. Record the ammeter and voltmeter readings. These shouldn’t change during the experiment.  
9. Measure the temperature and switch on the stop clock. 
10. Record the temperature every minute for 10 minutes.  
11. Calculate the power of the heater in watts.  
12. To do this, multiply the ammeter reading by the voltmeter reading (Watts) 
13. Calculate the work done by the heater. To do this, multiply the time in seconds by the power of the heater. 
14. Plot a graph of temperature in oC against work done in J. 
15. Draw a line of best fit. Take care as the beginning of the graph may be curved. 

16. Mark two points on the line you have drawn and calculate the change in temperature (θ) and the change in work 
done (E) between these points. 

17. Calculate the specific heat capacity of the copper (c ) by using the equation: 

c = 
E

m  θ 
    where m is the mass of the copper block 

18. Repeat this experiment for blocks made from other materials such as aluminium and iron.  

 
 
 

 

https://www.youtube.com/watch?v=jW2ANwnfsUY


 

 
 

Q. 1    A student investigated how the temperature of a metal block changed with time. 

An electric heater was used to increase the temperature of the block. 

The heater was placed in a hole drilled in the block as shown in Figure 1. 

Figure 1 

  

The student measured the temperature of the metal block every 60 seconds. 
The table below shows the student’s results. 

  

Time in s Temperature in °C 

0 20.0 

60 24.5 

120 29.0 

180 31.0 

240 31.5 

(a)  Complete the graph of the data from the table above on the graph below. 

•   Choose a suitable scale for the x-axis. 
•   Label the x-axis. 
•   Plot the student’s results. 
•   Draw a line of best fit. 

Figure 2 



 

 
 

  

(4) 

(b)  The rate of change of temperature of the block is given by the gradient of the graph. 

Determine the gradient of the graph over the first 60 seconds. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Gradient = _____________________ 

(2) 

(c)  The metal block had a mass of 1.50 kg 

The specific heat capacity of the metal was 900 J/kg °C 

Calculate the change in thermal energy of the metal during 240 seconds. 

Give your answer in kilojoules. 

___________________________________________________________________ 



 

 
 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Change in thermal energy = __________________ kJ 

(4) 

(d)  Another student repeated the investigation. 

Give two variables this student would need to control to be able to compare their results 
with the results in the table above. 

1. _________________________________________________________________ 

2. _________________________________________________________________ 

(2) 

(Total 12 marks) 

 

 

2. Investigating resistance.    https://www.youtube.com/watch?v=ZJKmovo-MoM 

 

Version one 

 
 

 
 

https://www.youtube.com/watch?v=ZJKmovo-MoM


 

 
 

Connect the circuit.  
1. It may be helpful to start at the positive side of the battery or power supply. This may be indicated by a red 

socket. 
2. Connect a lead from the red socket to the positive side of the ammeter.  
3. Connect a lead from the negative side of the ammeter (this may be black) to the crocodile clip at the zero 

end of the ruler. 
4. Connect a lead from the other crocodile clip to the negative side of the battery.  
5. The main loop of the circuit is now complete. Use this lead as a switch to disconnect the battery between 

readings. 
6. Connect a lead from the positive side of the voltmeter to the crocodile clip the ammeter is connected to. 
7. Connect a lead from the negative side of the voltmeter to the other crocodile clip. 
8. Move the crocodile clip and record the new ammeter and voltmeter readings. Note that the voltmeter 

reading may not change.  
9. Repeat this to obtain several pairs of meter readings for different lengths of wire. 
10. Record your results. 
11. Calculate and record the resistance for each length of wire using the equation: 

 

resistance in  = 
potential difference in V 
current in A 

12. Plot a graph with: 

‘Resistance in ’ on the y-axis   
‘Length of wire in cm’ on the x-axis. 

13. You should be able to draw a straight line of best fit although it may not go through the origin.  
 
   

Version two 

 

Procedure  

1. Connect the circuit for two resistors in series, as shown in the diagram. 

2. Switch on and record the readings in the ammeter and voltmeter. 

3. Use these readings to calculate the total resistance of the circuit. 

4. Switch on and record the readings on the ammeter and the voltmeter. 

5. Now set up the circuit for two resistors in parallel. 

6. Use these readings to calculate the total resistance of the circuit. 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

Method 

  

Read these instructions carefully before you start work.   

 

1. Attach the two clamps to the clamp stand using the bosses. The top clamp should be further out than the lower 

one.  

 

2. Place the clamp stand near the edge of a bench.  The ends of the clamps need to stick out beyond the bench. 

 

3. Use a G-clamp on the base of the clamp stand to stop the clamp stand tipping over. 

 



 

 
 

 

 

4. Hang the spring from the top clamp. 

 

5. Attach the ruler to the bottom clamp with the zero on the scale at the top of the ruler.  

 If there are two scales going in opposite directions you will have to remember to read the one that increases 

going down. 

 

6. Adjust the ruler so that it is vertical. The zero on the scale needs to be at the same height as the top of the 

spring. 

 

7. Attach the splint securely to the bottom of the spring. Make sure that the splint is horizontal and that it rests 

against the scale of the ruler. 

 

8. Take a reading on the ruler – this is the length of the unstretched spring. 

 

9. Carefully hook the base of the weight stack onto the bottom of the spring. This weighs 1.0 newton (1.0 N). 

 

10. Take a reading on the ruler – this is the length of the spring when a force of 1.0 N is applied to it. 

 

11. Add further weights.  Measure the length of the spring each time. 

 

12. Record your results in a table such as the one below.  

You will need a third column for the extension.  This is the amount the string has stretched. To calculate this you 

subtract the length of the unstretched spring from each of your length readings. 



 

 
 

 

 

 



 

 
 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


