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1. General Information 

This course aims to extend your knowledge and understanding of science and technology and develop an 
appreciation of their practical applications. Applied Science is excellent for providing breadth to students 
studying Humanities subjects of any kind. It would be of interest to anyone keen to study how science is 
used in everyday life or who might be considering a career in which a scientific training would be useful. 
The Extended Certificate is a Level 3 qualification (equivalent to A level)  and as such is acceptable for entry 
to degree courses in a wide range of subjects. 

How it is taught  

An important activity is the completion of coursework assignments, with half of the final grade being based 
on this internally assessed work. You learn research skills and spend a significant amount of time preparing 
your portfolios, which involves the use of computers. There are opportunities to develop practical 
laboratory skills and carry out investigations. Preparation for the examined units in each year involves 
more formal teaching, with note-making, problem-solving and data analysis exercises. 

Course content 

The Certificate course consists of units which are assessed by exam and also by a student portfolio. The units involve 
study of Biology, Chemistry and Physics.  

Study of a wide range of key concepts in Biology, Chemistry & Physics of these units develops knowledge and 
understanding which is assessed by a written exam. The Certificate course also involves completion of a range of 
experiments. This enables students to develop their practical scientific competence and effective skills in planning, 
analysis and evaluation. These skills are assessed by completion of a coursework portfolio.  

Applied Science 



Completion of the Level 3 Certificate allows progression to the Extended Certificate course in the second year of 
study. The structure of the second year course builds on knowledge gained from the Certificate course and is also 
assessed by an exam and a coursework portfolio.  

Second year units include an extended investigation. This involves researching into the way science and analytical 
methods are used in various industrial and commercial situations. It also provides an opportunity for you to further 
develop your own practical skills in the laboratory by carrying out experimental work in an applied science context.  

 

2. Relevant links to GCSE specification  

If you wish to look directly at the specification for AQA L3 Applied Science, you can visit the AQA website 
www.aqa.org.uk and follow the links to L3 Extended Certificate in Applied Science and the specification is 
available from there. You are only expected to understand the topics that come up again in this course and 
these are outlined below: 

Biology  

Plant and animal cell structure 

Cell organelles structure and function  

DNA and RNA structure  

Prokaryotic and eukaryotic cells  

Cell membranes and transport across membranes 

Homeostasis (temperature, glucose and water balance) 

Breathing 

Photosynthesis and respiration 

Efficiency of food chains 

Trophic levels  

Pyramids of Biomass  

Transfer of Biomass 

The heart 

Structure and function of the kidney 

Advantages / disadvantages of following a meat-free/reduced meat diet. 

 

Chemistry  

Atomic structure  

Periodic table 

Amount of a substance  

Calculating reacting masses based on correct stoichiometries 

Equivalence point of an acid–base titration 



Structure and bonding (metallic, ionic, covalent) 

Enthalpy changes  

Physics  

Series and parallel circuits. 

Measuring current and voltage. 

Resistance. 

Current and charge 

Calculating current, resistance and voltage. 

Semiconductors 

Types of energy 

Energy transfer diagrams 

Specific heat capacity 

Sources of energy 

Renewable and non-renewable sources of energy 

 

3. Bridging tasks  

You can consolidate your knowledge using the following resources: - 

Biology  

Cell structure  

https://www.bbc.co.uk/bitesize/guides/zyhrng8/revision/2 

Homeostasis  

https://www.bbc.co.uk/bitesize/guides/zxgmfcw/revision/6 

Use the web site above for information on water regulation by ADH.  

https://www.bbc.co.uk/bitesize/guides/z8t47p3/revision/6 

Use the above for information on regulating blood glucose  

Photosynthesis  

https://www.bbc.co.uk/bitesize/guides/zq8s2nb/revision/2 

Respiration  

https://www.bbc.co.uk/bitesize/guides/zm6rd2p/revision/1 

 

 

https://www.bbc.co.uk/bitesize/guides/zyhrng8/revision/2
https://www.bbc.co.uk/bitesize/guides/zxgmfcw/revision/6
https://www.bbc.co.uk/bitesize/guides/z8t47p3/revision/6


 
Chemistry 

Atomic structure 

https://www.bbc.co.uk/bitesize/guides/z3sg2nb/revision/3 

Periodic table 

https://www.bbc.co.uk/bitesize/guides/zg923k7/revision/5 

Amount of substance 

https://www.bbc.co.uk/bitesize/guides/z3kg2nb/revision/1 

https://www.bbc.co.uk/bitesize/guides/zy4pmsg/revision/6 

Bonding and structure 

https://www.bbc.co.uk/bitesize/guides/ztc6w6f/revision/1 

https://www.bbc.co.uk/bitesize/guides/z373h39/revision/1 

https://www.bbc.co.uk/bitesize/guides/zgq8b82/revision/1 

https://www.bbc.co.uk/bitesize/guides/z99pmsg/revision/1 

Enthalpy changes 

https://www.bbc.co.uk/bitesize/guides/zwfr2nb/revision/5 

 

Physics  

Electricity 

https://www.bbc.co.uk/bitesize/topics/zcg44qt 

Energy  

https://www.bbc.co.uk/bitesize/subjects/zpm6fg8 
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Biology revision 

Q1. 
The diagrams show an animal cell and a bacterial cell. 

  

(a)     (i)      Structures A and B are found in both the animal cell and the bacterial cell. 

Use words from the box to name structures A and B. 
  

cell membrane chloroplast cytoplasm vacuole 

A ______________________________ 

B ______________________________ 
(2) 

(ii)     Both cells contain genetic material. 

Name the structure in the animal cell that contains genetic material. 

___________________________________________________(1) 

 

 

 

 

 

 

 

 

 

 



(b)     List A gives three structures found in animal cells. 

List B gives four functions of cell structures. 

Draw one line from each structure in List A to its correct function in List B. 
  

List A – Structure   List B – Function 

    Controls what substances 
enter the cell 

Cell membrane     

    Photosynthesis 

Mitochondrion     

    Protein synthesis 

Ribosome     

    Respiration 

(3) 
(Total 6 marks) 

Q2. 
(a)     The diagram shows the structure of a bacterial cell. 

  

(i)      On the diagram use words from the box to label structures A, B and C. 
  

cell membrane cell wall chloroplast cytoplasm plasmid 

(3) 

 

 

(ii)     Give one difference between the structure of the bacterial cell and an animal cell. 

_______________________________________________________ 
(1) 

(iii)    Name one structure that is found in a plant cell but is not found in a bacterial or an 



animal cell. 

_______________________________________________________ 
(1) 

(b)     Cells can be specialised for a particular job. 

The diagram shows the structure of a human sperm cell. 

  

Describe how the long tail and the mitochondria help the sperm to do its job. 

Long tail ___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

Mitochondria ________________________________________________________ 

___________________________________________________________ 

_________________________________________________________(4) 
(Total 9 marks) 

 

 

 

 

 

Q3. 
The image below shows part of a root from a cress plant. 



  

(a)     What type of microscope was used to create the image above? 

_________________________________________________________(1) 

(b)     The magnification of the cress root in the image above is × 200. 

There are 1000 micrometres (μm) in a millimetre (mm). 

Calculate the real length of the root hair, X. 

Give your answer in micrometres (μm). 

___________________________________________________________ 

__________________________________________________________ 

___________________________________________________________ 

__________________________________________________________ 

Real length X = ____________________ μm 
(2) 

(c)     Root hair cells take up water from the soil. 

Explain one way in which the root hair cell is adapted to this function. 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

______________________________________________________ (2) 

The table shows the water uptake by a plant’s roots on two different days. 
  

  Mean water uptake in cm3 per hour 

Cold day 1.8 

Hot day 3.4 



(d)     Explain why the mean rate of water uptake is higher on a hot day than on a cold day. 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

__________________________________________________________ 
(3) 

(e)     The concentration of mineral ions in the soil is lower than in root hair cells. 

Root hair cells take up mineral ions from the soil. 

Root hair cells contain mitochondria. 

Explain why root hair cells contain mitochondria. 

___________________________________________________________ 

___________________________________________________________ 

__________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

__________________________________________________________ 

__________________________________________________________ 
(4) 

(Total 12 marks) 

 

 

Q4. 
The diagram shows a cell. 



  

(a)     (i)      Use words from the box to name the structures labelled A and B . 
  

  
 cell membrane chloroplast cytoplasm nucleus 

A ___________________________ 

B ___________________________ 
(2) 

(ii)     The cell in the diagram is an animal cell. 

How can you tell it is an animal cell and not a plant cell? 

Give two reasons. 

1. _____________________________________________________ 

_______________________________________________________ 

2. ______________________________________________________ 

_______________________________________________________ 
(2) 

(b)     Oxygen will diffuse into the cell in the diagram. 

Why? 

Use information from the diagram. 

__________________________________________________________ 

__________________________________________________________ 
(1) 

(c)     The cell shown in the diagram is usually found with similar cells. 

Draw a ring around the correct answer to complete the sentence. 
  

  
   an organ. 



  
 Scientists call a group of similar cells a system. 

  
   a tissue. 

(1) 
(Total 6 marks) 

Q5. 
The diagram in Figure 1 shows a section through the human heart, seen from the front. 

Figure 1 

  

(a)     Draw a ring around the correct answer to complete each sentence. 
  

  (i) The wall of the heart is made mostly of 
epithelial 
glandular 
muscular 

tissue. 

(1) 

(ii)    The resting heart rate is controlled by the pacemaker. 
  

The pacemaker is located at position 
1. 
6. 
7. 

(1) 

(iii)    If a person’s heart rate is irregular, the person may be fitted with an artificial 
pacemaker. 

  

The artificial pacemaker is 
an electrical device. 
a pump. 
a valve. 



(1) 

(b)     (i)      Write a number, 2, 5, 6 or 7, in each of the three boxes to answer this question. 

Which chamber of the heart: 

pumps oxygenated blood to the head and body 
 

receives deoxygenated blood from the head and body 
 

receives oxygenated blood from the lungs? 
 

(3) 

(ii)     Give the number, 3, 4 or 8, of the valve that closes when the blood pressure in the 
aorta is greater than the blood pressure in the left ventricle. 

Write the correct answer in the box.     
(1) 

(c)     The diagram in Figure 2 shows one type of artificial heart valve. The plastic ball is in the 
closed position. 

Figure 2 

  

This type of artificial valve could be used to replace a faulty valve in the heart. 

(i)      What is the function of valves in the heart? 

______________________________________________________ 

_______________________________________________________ 
(1) 

(ii)     The artificial valve could be used to replace valve 4 shown in Figure 1. 

The artificial valve opens to let blood through when the ball is moved towards A. 

Which end of the valve, A or B, should point towards chamber 5? 

Explain your answer. 

______________________________________________________ 



______________________________________________________ 

_______________________________________________________ 

_______________________________________________________ 

______________________________________________________ 

______________________________________________________ 

_____________________________________________________ 
(3) 

(d)     (i)      The artificial heart valve may cause blood clots to form on its surface. 

Describe what happens during blood clotting 

____________________________________________________(2) 

 

(ii)     Read the information in the passage. 
  

Replacing a damaged heart valve can dramatically improve the blood circulation 
and the supply of oxygen to the body’s tissues. The operation to replace a heart 
valve is a long one during which the patient’s blood goes through a bypass 
machine. 
Sometimes the artificial valve can fail to work. If the surface of the valve becomes 
rough, small blood clots can form on its surface then break away and be carried 
around the body by the blood. 

Evaluate the advantages and disadvantages of artificial heart valves. 

______________________________________________________ 

_______________________________________________________ 

______________________________________________________ 

______________________________________________________ 

______________________________________________________ 

_______________________________________________________ 

_______________________________________________________ 

_______________________________________________________ 

_______________________________________________________ 

________________________________________________ 
(4) 

(Total 17 marks) 

Q6. 
A person with Type 1 diabetes cannot make enough insulin. 

(a)  Which organ makes insulin? 



Tick one box. 
  

Adrenal gland 
 

Pancreas 
 

Pituitary gland 
 

Thyroid 
 

(1) 

(b)  A person with Type 1 diabetes can control the concentration of glucose in the blood by 
injecting insulin. 

Complete the sentences. 

Choose answers from the box. 
  

DNA glycogen kidney 

liver protein skin 

Insulin acts on an organ called the _____________________ . 

This organ then takes in excess glucose from the blood and changes 

the glucose into _____________________ . 
(2) 

(c)  Insulin cannot be taken as a tablet. This is because insulin is a type of protein. 

What would happen to the insulin in the tablet if it reached the stomach? 

__________________________________________________________ 

___________________________________________________________ 
(1) 

Two people each drank the same volume of a glucose drink. 

Person A has Type 1 diabetes. 

Person B does not have diabetes. 

Figure 1 shows how the concentration of glucose in their blood changed. 

Figure 1 



  

(d)  How much higher was the highest concentration of glucose in the blood of person A than 
the highest concentration in person B? 

Use information from Figure 1. 

___________________________________________________________ 

___________________________________________________________ 

Answer = ______________________ mmol/dm3 

(2) 

(e)  Describe one other way that the results for person A were different from the results for 
person B. 

Use information from Figure 1. 

___________________________________________________________ 

___________________________________________________________ 
(1) 

Type 2 diabetes is another form of diabetes. Type 2 diabetes is common in obese people. 

People with Type 2 diabetes make enough insulin, but still cannot control their blood glucose 



concentration. This is because the body cells are not sensitive to the insulin. 

Figure 2 shows information about abdominal fat and insulin sensitivity in body cells. 

Figure 2 

  

(f)  What type of relationship is shown in Figure 2? 

Tick one box. 
  

A negative correlation 
 

No correlation 
 

A positive correlation 
 

(1) 

(g)  A person is at risk of developing Type 2 diabetes. 

Suggest two ways the person could lower the chance of developing Type 2 diabetes. 

1. ___________________________________________________________ 

___________________________________________________________ 

2. __________________________________________________________ 

_________________________________________________________(2) 
(Total 10 marks) 

Q7. 
It is important to maintain water balance in the body. 

The graphs below show how much water a person gained and lost by different methods in one 
day. 



  

When water is balanced, the volume of water taken in by the body is equal to the volume of 
water lost from the body. 

(a)  Calculate the volume of water the person lost in one day in faeces. 

Use information from the graphs above. 

___________________________________________________________ 

___________________________________________________________ 

__________________________________________________________ 

___________________________________________________________ 
Volume lost in faeces = _____ 

 

Chemistry revision  

Q1. 
This question is about the structure of the atom. 

(a)  Complete the sentences. 

Choose answers from the box. 



Each word may be used once, more than once, or not at all. 
  

electron   ion   neutron 

  nucleus   proton   

The centre of the atom is the _______________________ . 

The two types of particle in the centre of the atom are the proton 

and the _______________________ . 

James Chadwick proved the existence of the _______________________ . 

Niels Bohr suggested particles orbit the centre of the atom. This type of particle 

is the _______________________ . 

The two types of particle with the same mass are the neutron 

and the _______________________ . 
(5) 

The table below shows information about two isotopes of element X. 
  

  Mass number Percentage (%) 
abundance 

Isotope 1 63 70 

Isotope 2 65 30 

(b)  Calculate the relative atomic mass (Ar) of element X using the equation: 

  

Use the table above. 

Give your answer to 1 decimal place. 

                  ________ __________________________________________________ 

___________________________________________________________ 

Ar = _________________ 
(2) 

(c)  Suggest the identity of element X. 

Use the periodic table. 

Element X is _______________________________________________________ 
(1) 

(d)  The radius of an atom of element X is 1.2 × 10−10 m 

The radius of the centre of the atom is  the radius of the atom. 



Calculate the radius of the centre of an atom of element X. 

Give your answer in standard form. 

__________________________________________________________ 

__________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

Radius = ___________________ m 
(2) 

(Total 10 marks) 

Q2. 
The halogens are elements in Group 7. 

(a)  Bromine is in Group 7. 

Give the number of electrons in the outer shell of a bromine atom. 

_______________________ 
(1) 

(b)  Bromine reacts with hydrogen. The gas hydrogen bromide is produced. 

What is the structure of hydrogen bromide? 

Tick one box. 
  

Giant covalent 
 

Ionic lattice 
 

Metallic structure 
 

Small molecule 
 

(1) 

(c)  What is the formula for fluorine gas? 

Tick one box. 
  

F 
 

F2 
 

F2 
 



2F 
 

(1) 

A student mixes solutions of halogens with solutions of their salts. 

The table below shows the student’s observations. 
  

  
Potassium 

chloride 
(colourless) 

Potassium 
bromide 

(colourless) 

Potassium 
iodide 

(colourless) 

Chlorine 
(colourless)   Solution turns 

orange 
Solution turns 

brown 

Bromine 
(orange) No change   Solution turns 

brown 

Iodine 
(brown) No change No change   

(d)  Explain how the reactivity of the halogens changes going down Group 7. 

Use the results in the table above. 

__________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

__________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 
(3) 

A company uses chlorine to produce titanium chloride from titanium dioxide. 

(e)  What is the relative formula mass (Mr) of titanium dioxide, TiO2? 

Relative atomic masses (Ar):  O = 16  Ti = 48 

Tick one box. 
  

64 
 

80 
 

128 
 

768 
 

(1) 



(f)   The company calculates that 500 g of titanium dioxide should produce 1.2 kg of titanium 
chloride. 

However, the company finds that 500 g of titanium dioxide only produces 900 g of 
titanium chloride. 

Calculate the percentage yield. 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

Percentage yield = __________________ % 
(2) 

(Total 9 marks) 

Q3. 
A student investigated the law of conservation of mass. 

The law of conservation of mass states that the mass of the products is equal to the mass of the 
reactants. 

This is the method used. 

1. Pour lead nitrate solution into a beaker labelled A. 

2. Pour potassium chromate solution into a beaker labelled B. 

3. Measure the mass of both beakers and contents. 

4. Pour the solution from beaker B into beaker A. 

5. Measure the mass of both beakers and contents again. 

When lead nitrate solution and potassium chromate solution are mixed, a reaction takes place. 

This is the equation for the reaction: 

Pb(NO3)2(aq) + K2CrO4(aq) ⟶ PbCrO4(s) + 2KNO3(aq) 

(a)     What would the student see when the reaction takes place? 

___________________________________________________________ 

___________________________________________________________ 
(1) 

(b)     The table shows the student’s results. 
  

  Mass in g 

Beaker A and contents before mixing 128.71 

Beaker B and contents before mixing 128.97 

Beaker A and contents after mixing 154.10 



Beaker B after mixing 103.58 

Show that the law of conservation of mass is true. 

Use the data from the table above. 

___________________________________________________________ 

___________________________________________________________ 

__________________________________________________________ 

___________________________________________________________ 
(2) 

(c)     What is the resolution of the balance used to obtain the results in the table? 

Tick (✔) one box. 
  

0.01 g 
 

  0.1 g 
 

  1 g 
 

  100 g 
 

(1) 

(d)     Calculate the relative formula mass (Mr) of lead nitrate Pb(NO3)2 

Relative atomic masses (Ar): N = 14 O = 16 Pb = 207 

___________________________________________________________ 

__________________________________________________________ 

___________________________________________________________ 

__________________________________________________________ 

Relative formula mass = ____________________ 
(2) 

(e)     The formula of potassium chromate is K2CrO4 

The charge on the potassium ion is +1 

What is the formula of the chromate ion? 

Tick (✔) one box. 
  

CrO4+ 
 

CrO42+ 
 

CrO4− 
 

CrO42− 
 

(1) 



(f)      Another student also tests the law of conservation of mass using the same method. 

The student uses a different reaction. 

This is the equation for the reaction. 

Na2CO3(aq) + 2HCI(aq) ⟶ 2NaCl(aq) + CO2(g) + H2O(I) 

Explain why this student’s results would not appear to support the law of conservation of 
mass. 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 
(3) 

(Total 10 marks) 

Q4. 
This question is about metal compounds. 

(a)     Lithium reacts with chlorine to produce lithium chloride. 

When lithium atoms and chlorine atoms react to produce lithium chloride, lithium ions and 
chloride ions are formed. 

The diagram shows the electronic structures of the atoms and ions. 

The symbols o and x are used to represent electrons. 



  

Describe what happens when a lithium atom reacts with a chlorine atom. 

Answer in terms of electrons. 

___________________________________________________________ 

__________________________________________________________ 

__________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 
(4) 

Zinc sulfate can be made by two methods. 

The equations for the two methods are: 

Method 1: ZnO + H2SO4 ⟶ ZnSO4 + H2O 

Method 2: ZnCO3 + H2SO4 ⟶ ZnSO4 + H2O + CO2 

(b)     Calculate the percentage atom economy for making zinc sulfate in Method 1. 

Use the equation: 



percentage atom economy = 

  

Give your answer to 3 significant figures. 

Relative formula masses (Mr):  ZnO = 81  H2SO4 = 98  ZnSO4 = 161 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

Percentage atom economy = ____________________ % 
(3) 

(c)     Method 1 gives a higher percentage atom economy for making zinc sulfate than Method 
2. 

Give a reason why it is important to use a reaction with a high atom economy. 

___________________________________________________________ 

___________________________________________________________ 
(1) 

(d)     A student uses 50 cm 3 of a zinc sulfate solution of 80 g/dm 3 

What mass of zinc sulfate is dissolved in 50 cm 3 of this zinc sulfate solution? 

___________________________________________________________ 

___________________________________________________________ 

__________________________________________________________ 

___________________________________________________________ 

Mass = ____________________ g 
(2) 

(Total 10 marks) 

Q5. 
This question is about structure and bonding. 

(a)     Complete the dot and cross diagram to show the covalent bonding in a nitrogen molecule, 
N2 

Show only the electrons in the outer shell. 



  
(2) 

(b)     Explain why nitrogen is a gas at room temperature. 

Answer in terms of nitrogen’s structure. 

___________________________________________________________ 

__________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

__________________________________________________________ 

__________________________________________________________ 
(3) 

(c)     Graphite and fullerenes are forms of carbon. 

Graphite is soft and is a good conductor of electricity. 

Explain why graphite has these properties. 

Answer in terms of structure and bonding. 

___________________________________________________________ 

__________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________ 
 (4) 

(d)     Figure 1 shows a model of a Buckminsterfullerene molecule. 



  

A lubricant is a substance that allows materials to move over each other easily. 

Suggest why Buckminsterfullerene is a good lubricant. 

Use Figure 1. 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 
(2) 

Silver can form cubic nanocrystals. 

Figure 2 represents a silver nanocrystal. 

  

(e)     A silver nanocrystal is a cube of side 20 nm 

Calculate the surface area to volume ratio of the nanocrystal. 

___________________________________________________________ 

__________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

Surface area to volume ratio = ____________________ 



(3) 

(f)      Silver nanoparticles are sometimes used in socks to prevent foot odour. 

Suggest why it is cheaper to use nanoparticles of silver rather than coarse particles of 
silver. 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 
(2) 

(Total 16 marks) 

Q6. 
This question is about sodium chloride and iodine. 

(a)     Describe the structure and bonding in sodium chloride. 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

__________________________________________________________ 
(4) 

(b)     When sodium chloride solution is electrolysed, one product is chlorine. 

Name the two other products from the electrolysis of sodium chloride solution. 

___________________________________________________________ 

__________________________________________________________ 
(2) 

(c)     Many people do not have enough iodine in their diet. 

Sodium chloride is added to many types of food. Some scientists recommend that sodium 
chloride should have a compound of iodine added. 

Give one ethical reason why a compound of iodine should not be added to sodium 
chloride used in food. 

___________________________________________________________ 

___________________________________________________________ 
(1) 

(d)     The bonding in iodine is similar to the bonding in chlorine. 

(i)      Complete the diagram below to show the bonding in iodine. 

Show the outer electrons only. 



  
(2) 

(ii)     Explain why iodine has a low melting point. 

_______________________________________________________ 

_______________________________________________________ 

______________________________________________________ 

_______________________________________________________ 

_______________________________________________________ 
(3) 

(iii)    Explain, in terms of particles, why liquid iodine does not conduct electricity. 

_______________________________________________________ 

_______________________________________________________ 

_______________________________________________________ 

_______________________________________________________ 
(2) 

(Total 14 marks) 

Q7. 
Some students investigated the energy changes occurring in the reaction between potassium 
hydrogencarbonate and hydrochloric acid. 

The equation for the reaction is: 

KHCO3(s) + HCl(aq) ⟶ KCl(aq) + CO2(g) + H2O(l) 

This is the method used. 

1. Measure 50 cm3 hydrochloric acid into a glass beaker. 

2. Measure the temperature of the hydrochloric acid. 

3. Measure a given mass of potassium hydrogencarbonate. 

4. Add the potassium hydrogencarbonate to the hydrochloric acid. 

5. Stir until all the potassium hydrogencarbonate has reacted. 

6. Record the lowest temperature reached. 

7. Repeat three more times, using the same mass of potassium hydrogencarbonate. 

Each student used a different mass of potassium hydrogencarbonate. 



(a)     The method described will not give very accurate results. 

Suggest one change to the apparatus that would improve the accuracy of the results. 

Give a reason for your answer. 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________ 
(2) 

(b)     The students controlled the volume of the hydrochloric acid. 

Give one other control variable the students should use. 

___________________________________________________________ 
(1) 

(c)     The table shows one student’s results. 
  

  Trial 1 Trial 2 Trial 3 Trial 4 

Initial temperature in °C 21.2 21.1 21.0 21.1 

Final temperature in °C 15.6 15.4 15.6 16.6 

Temperature decrease in °C 5.6 5.7 5.4 4.5 

Calculate the mean temperature decrease for the results shown in the table above. 

Ignore any anomalous results. 

Give your answer to 1 decimal place. 

Give the uncertainty in your answer. 

___________________________________________________________ 

__________________________________________________________ 

___________________________________________________________ 

Mean = __________ °C ± __________ °C 
(3) 

The graph below shows the students’ results. 



  

(d)     Draw two intersecting straight lines of best fit on the graph above. 
(2) 

(e)     Explain why the graph has this shape. 

Use data from the graph. 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 
(3) 

(f)      Suggest a possible reason for the anomalous points. 

Do not include errors in measuring. 

___________________________________________________________ 

__________________________________________________ 
(1) 

(Total 12 marks) 
Physics revision  

Q1. 
(a)  Draw a diagram to show how 1.5 V cells should be connected together to give a potential 



difference of 4.5 V. 

Use the correct circuit symbol for a cell. 

  

(2) 

A student built the circuit shown in the diagram below. 

 

(b)  Calculate the total resistance of the circuit in the diagram above. 

Use the equation: 

 

___________________________________________________________ 

___________________________________________________________ 

Total resistance = _______________________ Ω 
(2) 

(c)  The resistance of P is 3.5 Ω. 

Calculate the resistance of Q. 

___________________________________________________________ 

___________________________________________________________ 

Resistance of Q = ______________________ Ω 
(1) 

(d)  The student connects the two resistors in the diagram above in parallel. 



What happens to the total resistance of the circuit? 

Tick one box. 
  

It decreases 
 

It increases 
 

It does not change 
 

(1) 

Give a reason for your answer. 

___________________________________________________________ 

___________________________________________________________ 
 (1) 

(Total 7 marks) 

Q2. 
The plug of an electrical appliance contains a fuse. 

(a)  What is the correct circuit symbol for a fuse? 

Tick one box. 
  

  
 

   

   

   

(1) 

(b)  The appliance is connected to the mains electrical supply. The mains potential difference 
is 230 V. 

Calculate the energy transferred when 13 C of charge flows through the appliance. 

Use the equation: 

energy transferred = charge flow × potential difference 

___________________________________________________________ 



___________________________________________________________ 

___________________________________________________________ 

Energy transferred = _______________________ J 
(2) 

The diagram below shows the structure of a fuse. 

 

(c)  Write down the equation that links charge flow, current and time. 

___________________________________________________________ 
(1) 

(d)  The fuse wire melts when 1.52 coulombs of charge flows through the fuse in 0.40 
seconds. 

Calculate the current at which the fuse wire melts. 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

Current = _______________________ A 
(3) 

 

(e)  The mass of the fuse wire is 0.00175 kg. The specific latent heat of fusion of the fuse wire 
is 205 000 J/kg. 

Calculate the energy needed to melt the fuse wire. 

Use the Physics Equations Sheet. 

___________________________________________________________ 

___________________________________________________________ 

Energy = _______________________ J 
(2) 

(Total 9 marks) 
 
 
 
 
 
 
 
 



 
 

Q3. 
A student investigated how the resistance of a piece of nichrome wire varies with length. 

Figure 1 shows part of the circuit the student used. 

Figure 1 

 

(a)  Complete Figure 1 by adding an ammeter and a voltmeter. 

Use the correct circuit symbols. 
(3) 

(b)  Describe how the student would obtain the data needed for the investigation. 

Your answer should include a risk assessment for one hazard in the investigation. 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 
 (6) 

(c)  Why would switching off the circuit between readings have improved the accuracy of the 
student’s investigation? 

Tick one box. 
  



The charge flow through the wire would not change. 
 

The potential difference of the battery would not increase. 
 

The power output of the battery would not increase. 
 

The temperature of the wire would not change. 
 

(1) 

(d)  The student used crocodile clips to make connections to the wire. 

They could have used a piece of equipment called a ‘jockey’. 

Figure 2 shows a crocodile clip and a jockey in contact with a wire. 

Figure 2 

 

How would using the jockey have affected the accuracy and resolution of the student’s 
results compared to using the crocodile clip? 

Tick two boxes. 
  

The accuracy of the student’s results would be higher. 
 

The accuracy of the student’s results would be lower. 
 

The accuracy of the student’s results would be the same. 
 

The resolution of the length measurement would be higher. 
 

The resolution of the length measurement would be lower. 
 



The resolution of the length measurement would be the same. 
 

(2) 
(Total 12 marks) 

Q4. 
A student set up the electrical circuit shown in the figure below. 

  

(a)     The ammeter displays a reading of 0.10 A. 

Calculate the potential difference across the 45 Ω resistor. 

___________________________________________________________ 

___________________________________________________________ 

Potential difference = _______________________ V 
(2) 

(b)     Calculate the resistance of the resistor labelled R. 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

Resistance = _______________________ Ω 
(3) 

(c)     State what happens to the total resistance of the circuit and the current through the circuit 
when switch S is closed. 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

__________________________________________________________ 
(2) 

(Total 7 marks) 

Q5. 
Figure 1 shows a lift inside a building. 



Figure 1 

 

(a)  The motor in the lift does 120 000 J of work in 8.0 seconds. 

Calculate the power output of the motor in the lift. 

Use the equation: 

 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

Power output = _____________________ W 
(2) 

(b)  The power input to the motor is greater than the power output. 

Tick two reasons why. 
  

Energy is transferred in heating the 
surroundings.  



Friction causes energy to be transferred in non-
useful ways.  

The motor is connected to the mains electricity 
supply.  

The motor is more than 100% efficient. 
 

There are only four people in the lift. 
 

(2) 

(c)  Figure 2 shows part of the circuit that operates the lift motor. 

Figure 2 

 

The lift can be operated using either of the two switches. 

Explain why. 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 
(2) 

(d)  Write down the equation that links gravitational field strength, gravitational potential 
energy, height and mass. 

___________________________________________________________ 
 (1) 

(e)  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. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Increase in gravitational potential energy = ______________________ J 
(3) 

(Total 10 marks) 
 

 

 

 

 

 

 
 

 


