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2                        Biology Questions 
 

Biology Questions Paper 1 (Separate) 
 
Q1. Figure 7 shows a cyanobacterium magnified 50 000 times. 

The line AB shows the diameter of the bacterial cell. 

 

(i)  Calculate the actual diameter of the cyanobacterium. 

Give your answer in micrometres (μm). 
(3) 

 
 
 
 

 ........................................................... μm 

(ii)  Bacterial cells contain plasmids. 

Describe three other features of a bacterial cell. 

(3) 

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

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

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

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

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

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

   (Total for question = 6 marks) 
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Q2. Phenolphthalein is an indicator. It is pink in alkaline solutions and turns colourless as the pH 
decreases. 

It can be used to measure the activity of the enzyme lipase on the breakdown of lipids. 

Samples of milk containing phenolphthalein were incubated with lipase at different temperatures. 

The time taken for the phenolphthalein to turn colourless was recorded and used to calculate the rate 
of enzyme activity. 

Figure 10 shows these results. 

 

Figure 10 

(i)  Explain why phenolphthalein turns colourless when lipase breaks down the lipids in milk. 

(2) 

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

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

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

 (ii)  Describe the effect of temperature on the activity of lipase, as shown in Figure 10. 

(2) 

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

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

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

 (iii)  Explain why the activity of lipase changes above a temperature of 40°C. 

(2) 

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

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

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

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

 (Total for question = 6 marks) 
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Q3. Figure 16 shows the number of neurones in the brain of different animals. 

 

(i)  Calculate the difference between the number of neurones in the brain of the rat and the brain of 
the frog. 

Give your answer in standard form. 
(2) 

 
 
 
 
 

 ........................................................... neurones 

(ii)  Most neurones in the brain are unmyelinated whereas motor neurones are myelinated. 

Explain why myelination is needed on motor neurones but not on neurones in the brain. 
(3) 

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

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

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

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

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

 (Total for question = 5 marks) 
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Q4. Lactase is an enzyme that breaks down lactose into glucose and galactose. 

A student made some alginate beads containing lactase. 

The student added 10 beads to 20 cm3 of a solution of lactose, as shown in Figure 9. 

The student timed how long it took for glucose to be produced. 

The experiment was repeated using 15, 20 and 25 beads. 

 

The results are shown in Figure 10. 

 

(i)  What is the rate of reaction for 25 beads? 

(1) 

   A    0.008 s−1 

   B    0.04 s−1 

   C    0.21 s−1 

   D    4.8 s−1 

 
(ii)  Explain the conclusion that can be made from these results. 

(3) 

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

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

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

 .............................................................................................................................................  
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 (iii)  Explain why the same volume of lactose solution was used for each test. 

(2) 

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

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

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

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

 (Total for question = 6 marks) 

 

Q5. A student had solutions of four different foods labelled W, X, Y and Z. 

Each solution was tested for starch and protein. 

The colour of the solutions after the tests are shown in Figure 1. 

 

(i)  Which solution contains starch but not protein? 

(1) 

   A    solution W 

   B    solution X 

   C    solution Y 

   D    solution Z 

 
(ii)  Describe how a solution of food can be tested for reducing sugars. 

(2) 

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

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

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

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

 (Total for question = 3 marks) 
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Q6. One cause of colour blindness is a change in the DNA sequence of a gene. 

This results in the production of a different protein in cone cells in the retina of the eye. 

Explain how a change in the DNA sequence of a gene can result in the production of a different 
protein. 

(4) 

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

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

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

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

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

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

 

Q7. Gregor Mendel used pea plants in plant breeding experiments. He discovered the basis of 
genetic inheritance. 

He cross-bred tall pea plants with short pea plants. 

All the offspring were tall, as shown in Figure 4. 

 

(i)  Explain why the offspring are all tall. 

(2) 

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

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

 .............................................................................................................................................  
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(ii)  In this investigation, the parent pea plants were grown in a warm, closed greenhouse. 

Give two reasons why the parent pea plants were grown in a warm, closed greenhouse. 
(2) 

 1 ..........................................................................................................................................  

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

 2 ..........................................................................................................................................  

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

 (Total for question = 4 marks) 

 

Q8. Figure 5 shows light rays entering the eye of a person with normal vision. 

 

(i)  Describe how light rays are focused to give normal vision. 

(2) 

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

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

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

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

(ii)  Figure 6 shows light rays entering the eye of a person with an eye defect and two lenses that can 
be used to correct eye defects. 
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Explain which lens would correct the eye defect shown in Figure 6. 

(2) 

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

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

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

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

 

Q9. Information in a DNA strand can be transcribed to make a strand of mRNA. 

Describe how this mRNA strand is then used to make proteins. 

(4) 

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

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

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

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

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

 

Q10. Organisms can be classified by the five kingdom or three domain method. 

(i)  What is the name of the domain that plants belong to? 

(1) 

   A    Eukarya 

   B    Archaea 

   C    Monera 

   D    Protista 

 
(ii)  Plant cells contain chloroplasts. 

What happens in a chloroplast? 
(1) 

 

(iii)  Give a reason why the three domain method of classification has been suggested. 

(1) 

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

 .............................................................................................................................................  
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Q11. A scientist was planning to compare the effectiveness of the antibiotic myxopyronin on two 
different species of bacteria. 

Figure 18 shows the equipment the scientist can use. 

 

Figure 18 

* Infections can also be caused by viruses. 

Describe the lytic pathway of a virus and how this causes the spread of infection through a 
population. 

(6) 

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

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

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 6 marks) 
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Q12. Gregor Mendel used pea plants in plant breeding experiments. He discovered the basis of 
genetic inheritance. 

Pea plants produce different coloured peas. 

The allele for yellow-coloured peas (A) is dominant to the allele for green-coloured peas (a). 

Two heterozygous parent plants were used in a genetic cross. 

(i)  Predict, using the Punnett square, the percentage probability that this cross will have offspring 
that produce  
      green-coloured peas. 

(3) 

 

 
percentage probability of green-coloured peas =...........................................................% 

 
(ii)  Explain one advantage to pea plants of using sexual reproduction to produce offspring. 

(2) 

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

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

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

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

 (Total for question = 5 marks) 
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Q13. A scientist was planning to compare the effectiveness of the antibiotic myxopyronin on two 
different species of bacteria. 

Figure 18 shows the equipment the scientist can use. 

 

Figure 18 

(i)  Describe how the scientist could determine the effectiveness of myxopyronin on the two species 
of bacteria. 

(2) 

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

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

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

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

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

 

(ii)  Myxopyronin inhibits bacterial RNA polymerase. 

Explain why the antibiotic myxopyronin can be used to treat bacterial infections in humans. 
(4) 

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................  
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Q14.  
Visking tubing is made of a plastic material through which small molecules can pass. The diagram 
shows how the equipment for an investigation using visking tubing was set up. 
 

 
 
(a) In this investigation, the concentration of glucose in the distilled water was measured at the start 
and then every five minutes. The results are shown in the table. 

 
(i) Describe the results of this investigation. 

(2) 

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

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

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

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

 
(ii) Explain the results of this investigation 

(3) 

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

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

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

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

 .............................................................................................................................................  
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*(iii) The diagram shows how visking tubing can be used to model the small intestine. 
  This model does not fully represent the structure and functions of the small intestine. 
  Evaluate the strengths and weaknesses of this model. 

(6) 

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

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

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

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

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

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

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

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

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

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

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

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

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

      
(b) Complete the sentence by putting a cross (  ) in the box next to your answer.  The function of 
the gall bladder is to 

(1) 
    A   make bile 
    B   make lipase 
    C   store bile 
    D   store lipase         

 
 

Q15.  Mitosis and meiosis are processes that produce new cells. 

Compare the outcomes of mitosis and meiosis. 

(3) 

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

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

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

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

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

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

 .............................................................................................................................................  
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Q16.  

(ii)  An allele starts with the DNA sequence ATGCATGTACCG. 

Give the sequence of the complementary DNA sequence. 
(1) 

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

(iii)  The length of one DNA nucleotide was measured at 3.3 × 10–10 metres. 

Calculate the approximate length of a gene containing 250 nucleotides in nanometres. 
(2) 

 
 
 

 ........................................................... nm 

 

Q17.  
Figure 12 shows the times when Homo sapiens and some of their ancestral species are thought to 
have lived. 

 

Figure 12 

Fossil remains of Ardipithecus ramidus were discovered in Ethiopia. 

(i)  Calculate the number of years Ardipithecus ramidus is thought to have inhabited the Earth. 

(2) 
 
 

 Answer ...........................................................  

(ii)  Describe the evidence that scientists might have used to show that Ardipithecus ramidus 
inhabited the Earth earlier than Homo habilis. 

(2) 

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

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

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

 .............................................................................................................................................  
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(iii)  Suggest an explanation for the extinction of Homo habilis. 

(2) 

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

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

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

(iv)  Figure 13 shows two stone tools, one used by Homo habilis and one used by Homo erectus. 

 

Figure 13 

Explain which stone tool was most likely to be used by Homo erectus. Use information from Figure 
12 and Figure 13. 

(2) 

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

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

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

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

 
 
Q18. Figure 5 shows a great tit on a bird feeder. 
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Scientists have found that great tits living now have longer beaks than great tits living 50 years ago. 

Genetic analysis shows changes in the sequence of the bird's DNA. 

Scientists think that great tits living now have longer beaks because of the increased use of bird 
feeders during the last 50 years. 

Explain how natural selection could have caused an increase in beak length because of the use of 
bird feeders. 

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

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

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

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

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

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

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

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

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

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

 
 
Q19. Colistin is an antibiotic used to treat infections in the bloodstream. Some bacteria are resistant 
to Colistin. 

Explain how these bacteria have become resistant to Colistin. 

(4) 

 …..........................................................................................................................................  

 …..........................................................................................................................................  

 …..........................................................................................................................................  

 …..........................................................................................................................................  

 …..........................................................................................................................................  

 …..........................................................................................................................................  

 …..........................................................................................................................................  

 …..........................................................................................................................................  

 …..........................................................................................................................................  

 …..........................................................................................................................................  

  



18                        Biology Questions 
 

Q20. The human immune system helps defend the body against disease. 

In 1796, the work of Edward Jenner led to the development of a vaccine used to immunise people 
against a disease called smallpox. Describe how the body responds to immunisation. 

(3) 

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

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

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

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

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

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

 

Q21. Streptococcus bacteria can cause a sore throat or skin infection. 

An illness called scarlet fever can also develop during an infection with this bacterium. 

(i)  Give two precautions a doctor should take when treating a patient who is infected with 
Streptococcus. 

(2) 

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

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

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

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

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

(iii)  Figure 10 shows some Streptococcus bacteria. 

 

 

 

 

 

   Some bacteria are motile, meaning they can move themselves. 

Why is a Streptococcus bacterium not motile? 
(1) 

   A    it does not have flagella 

   B    it does not have plasmids 

   C    it does not have ribosomes 

   D    it does not have acrosomes 
 



19                        Chemistry Questions 
 

Chemistry Questions Paper 1 (Separate) 

TOPIC 1 Key concepts in chemistry CGP – p17-57 

Q2. 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. 
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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. 
(3) 

  

 

 

Surface area to volume ratio = ..................................................  

 

 

 

(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) 

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

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

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

 .............................................................................................................................................  
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Q3. This question is about magnesium and magnesium chloride. 

(a)     Magnesium chloride contains magnesium ions (Mg2+) and chloride ions (Cl⁻). 

Describe, in terms of electrons, what happens when a magnesium atom reacts with 
chlorine atoms to produce magnesium chloride. 

(4) 

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

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

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

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

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

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

 
 
 
TOPIC 2 – States of matter and mixtures CGP – p58-72 
 
Q1. A student is investigating the maximum mass of sodium chloride that can be dissolved in 100 
cm3 water at room temperature. 

The student has been given 1.0 g samples of solid sodium chloride to dissolve in the water. 

The method the student uses is 

step 1 fill a 100 cm3 beaker with tap water 
step 2 add 1.0 g sodium chloride and see if it dissolves 
step 3 keep adding 1.0 g portions of sodium chloride until a portion of solid does not dissolve completely 

 

In step 3, some sodium chloride remains undissolved. 

(i)  State what would you see in the beaker when this step is complete. 

(1) 

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

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

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

(ii)  State the name of the method that could be used to separate the undissolved sodium chloride 
from the mixture. 

(1) 

 .............................................................................................................................................  
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Q2. 

Figure 9 shows some mixtures to be separated and possible methods of separation. 

Place a tick ( ) in one box in each row of the table to show the best method to separate the first 
named substance from each of the mixtures. 

(3) 

 

Figure 9 

Q3. 

Some food colourings are a mixture of soluble, coloured substances. Mixtures of soluble substances 
can be separated by paper chromatography. 

Paper chromatography was used to try to separate the coloured substances in five food colourings, 
V, W, X, Y and Z. 

Figure 10 shows the spots for the five food colourings on the chromatography paper at the start of 
the experiment. 

The paper was placed in a beaker with the bottom of the paper in the solvent. 

 

Figure 10 

(i)   Identify the stationary phase in this experiment 

(1) 

 .............................................................................................................................................  
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(ii)  Give a reason why the spots of the food colourings must be above the level of the solvent, when 
the paper is placed in the solvent. 

(1) 

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

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

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

(iii)  Figure 11 shows the chromatogram at the end of the experiment. 

 

Figure 11 

Give the reason why the spot of food colouring V has not moved during the chromatography 
experiment. 

(1) 

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

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

 

(iv)  Explain, by referring to Figure 11, which food colouring contained the greatest number of 
soluble, coloured substances. 

(2) 

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

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

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

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

 

(v)  One coloured substance in food colouring X moved 5.8 cm when the solvent front moved 6.6 cm. 

Calculate the Rf value for this substance, giving your answer to two significant figures. 
(2) 

 
 
 
 
 

 
Rf value = ........................................................... 
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Topic 3: ACID BASE REACTIONS Questions- CGP Page number- 73-86 
 
Q1. A strong acid reacts with a strong alkali to form a neutral solution. 

Write the ionic equation for this reaction.                  (2) 

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

  

Q2. (i)  Complete the sentence by putting a cross ( ) in the box next to your answer. 
Acids are neutralised by metal hydroxides to form                (1) 

   A    salt only 

   B    salt and hydrogen only 

   C    salt and oxygen only 

   D    salt and water only 

 

(ii)  Acids can also be neutralised by metal carbonates. 

Dilute sulfuric acid is neutralised by copper carbonate as shown in the word equation. 

 

Copper carbonate is a green powder. 
Describe what you would see when copper carbonate powder is added to dilute sulfuric acid.  

(2) 

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

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

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

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

 
 Q3. Calcium nitrate solution can be made by adding solid calcium carbonate to dilute nitric acid in a 
beaker. 

The solid calcium carbonate is added until some remains at the bottom of the beaker. 

(i)  After this reaction the liquid in the beaker is 

(1) 

   A    acidic 

   B    alkaline 

   C    neutral 

   D    pure water 
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(ii)  Explain why the calcium carbonate is added until some solid remains at the bottom of the beaker. 
(2) 

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

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

 

(iii)  Write the balanced equation for the reaction between calcium carbonate and nitric acid to form 
calcium nitrate, Ca(NO3)2.                    (3) 

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

 

  Q4. Metal oxides react with acids to produce salts and water. 
      Dilute sulfuric acid was added to magnesium oxide. 
      State the name of the salt formed. 

(1) 
      .............................................................................................................................................. 
 
Q5. Nitric acid can be titrated with a solution of ammonia. 

(i)  State the type of reaction occurring when nitric acid reacts with ammonia. 

(1) 

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

 

(ii)  What salt is formed in this reaction? 

(1) 

   A    ammonia nitric 

   B    ammonia nitrate 

   C    ammonium nitric 

   D    ammonium nitrate 

 

Q6.  

Dilute hydrochloric acid reacts with silver nitrate solution to form silver chloride and nitric acid. 

    (i) Complete the sentence by putting a cross (  ) in the box next to your answer. 
       The reaction produces silver chloride as a precipitate. 
        In an equation this would be shown as 

(1) 

    A   AgCl(aq) 

    B   AgCl(g) 

    C   AgCl(l) 

    D   AgCl(s) 
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Topic 3 and 5: Titration Questions- CGP Page number- 80 and 113-114 

Q1. In 1916 a ship was sunk by a German submarine. The ship was carrying bottles of champagne. 

The wreck was discovered in 1997 and the champagne was brought to the surface and analysed. 

The diagram shows the apparatus used to find the amount of acid in 25 cm3 of the champagne. 

            

(a)           Choose the correct words from the box to name apparatus X and Y. 
  

beaker             burette            conical flask             measuring 
cylinder 

(i)      Apparatus X is a ............................................................................................ (1)   

(ii)      Apparatus Y is a ............................................................................................ (1)    

(b)     Sodium hydroxide solution was added to this champagne until substance Z showed that 
the reaction was complete. The volume of sodium hydroxide used was recorded. The 
result was used to calculate the amount of acid present. 
Complete these sentences by drawing a ring around the correct answer. 

(3)    
  

(i)       Substance Z is 
a catalyst 
a conductor 
an indicator 

  

 (ii)      The reaction was complete when substance Z 
changed colour 
formed a gas 
gave a precipitate 

  

 (iii)      The name of this method of analysis is 
distillation 
filtration 
titration 

 
(c)     250 cm3 of this champagne were found to contain 1 g of acid. 

Calculate the mass of acid in 750 cm3 of this champagne. 
(2)    

 
 
 
 
 

Mass = ........................................g 
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(d)     (i)      Which one of the following ions makes champagne acidic? 

Draw a ring around your answer. 
(1)    

                       chloride              hydrogen            sodium 
 
(ii)     The acid in champagne is a weak acid. 

Complete this sentence by drawing a ring around the correct answer. 
(1)    

  

The word weak means that the acid 
has a low boiling point 
is dilute 
is partially ionised 

 

Q2. This question is about acids and alkalis. 

(a)  Dilute hydrochloric acid is a strong acid. 

Explain why an acid can be described as both strong and dilute. 
(2) 

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

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

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

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

 (b)  A 1.0 × 10−3 mol/dm3 solution of hydrochloric acid has a pH of 3.0 

What is the pH of a 1.0 × 10−5 mol/dm3 solution of hydrochloric acid? 
(1) 

 

pH = ......................................   

 

A student titrated 25.0 cm3 portions of dilute sulfuric acid with a 0.105 mol/dm3 sodium hydroxide 
solution. 

(c)  The table below shows the student’s results. 
  

  
Titration 

1 
Titration 

2 
Titration 

3 
Titration 

4 
Titration 

5 

Volume of 
sodium 
hydroxide 
solution in cm3 

23.50 21.10 22.10 22.15 22.15 
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The equation for the reaction is: 

2 NaOH + H2SO4 ⟶ Na2SO4 + 2 H2O 

Calculate the concentration of the sulfuric acid in mol/dm3 

Use only the student’s concordant results. 

Concordant results are those within 0.10 cm3 of each other. 
(5) 

 

 

 

 

 

 

 

 

Concentration of sulfuric acid = ......................................  mol/dm3                 

 

(d)  Explain why the student should use a pipette to measure the dilute sulfuric acid and a 
burette to measure the sodium hydroxide solution. 

(2) 

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

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

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

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

 

(e)  Calculate the mass of sodium hydroxide in 30.0 cm3 of a 0.105 mol/dm3 solution. 

Relative formula mass (Mr): NaOH = 40 

 
(2) 

 

 

Mass of sodium hydroxide = ........................................g 
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(i)   The student had a solution of sodium hydroxide with a concentration of 0.100 moles per dm3. 

She wanted to check the concentration of a solution of hydrochloric acid. 

She used a pipette to transfer 5.00 cm3 of the hydrochloric acid into a conical flask. 

She filled a burette with the 0.100 moles per dm3 sodium hydroxide solution. 

Describe how she should use titration to obtain accurate results. 
(4) 

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

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

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

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

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

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

 

Topic 3- Electrolysis- CGP Page number- 82-86 

 

Q1. This question is about zinc. 

Figure 1 shows the electrolysis of molten zinc chloride. 

 

(a)     Zinc chloride is an ionic substance. 

Complete the sentence. 
(1) 

When zinc chloride is molten, it will conduct .................................................. .          
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(b)     Zinc ions move towards the negative electrode where they gain electrons to produce zinc. 

(i)      Name the product formed at the positive electrode. 

(1) 

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

(ii)     Explain why zinc ions move towards the negative electrode. 

(2) 

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

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

 (iii)    What type of reaction occurs when the zinc ions gain electrons? 

(1) 

   Tick one box.   

  Neutralisation 
 

  Oxidation 
 

  Reduction 
 

 

 

Q2.  (b)     Magnesium chloride can be electrolysed. 

The diagram below shows two experiments for electrolysing magnesium chloride. 

 

(i)      Explain why magnesium chloride must be molten or dissolved in water to be 

electrolysed. 

(2) 

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

 .............................................................................................................................................  
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(ii)     Explain how magnesium is produced at the negative electrode in Experiment 1. 

(3) 

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

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

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

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

 

(iii)    In Experiment 2 a gas is produced at the negative electrode. 

Name the gas produced at the negative electrode. 

(1) 

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

(iv)     Suggest why magnesium is not produced at the negative electrode in Experiment 2. 

(1) 

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

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

(v)     Complete and balance the half equation for the reaction at the positive electrode. 

(1) 

 

.......... Cl⁻       →       Cl2       +       ..........                  
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Topic 4 and 5- Extracting metals, Equilibria and Haber process- CGP page number 89-104 and 

Pg123-124 

Q1.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



33                        Chemistry Questions 
 

Q2. 
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Topic 5 Separate chemistry  

Q1. 

Transition elements and their compounds have many uses. 

 Iron oxide and cobalt oxide have been added to the glazes on pottery for hundreds of years. 
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(a)     State why transition metal oxides are added to pottery glazes. 
(1) 

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

(b)     Cobalt oxide is reacted with hydrogen to form cobalt. 

(i)      Balance the equation for this reaction. 
(1) 

 

 

(ii)     Cobalt is mixed with other transition metals to make alloys. 

         These alloys are used to make cutting tools which remain sharp at very high 
temperatures. They can cut through other metals. 

  

         Suggest two properties of transition metals that make them suitable for making 
cutting tools. 

(2) 

1 ..........................................................................................................................................  

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

2 ..........................................................................................................................................  

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

 
 
 
 
 
 
 
 
 
 



37                        Biology Questions 
 

Physics Questions Paper 1 (Separate) 

 
Q1. 
A student lifts a toy car from a bench and places the toy car at the top of a slope as shown in Figure 
2. 

 

When the toy car rolls down the slope, some energy is transferred to the surroundings as thermal 
energy. 

State how the student could calculate the amount of energy transferred to the surroundings. 

(1) 

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

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

  

 Q2. 
  

The work done to bring a car to rest is given by the equation 

work done = braking force × braking distance 

Which of these graphs is correct for the car if a constant braking force is applied? 

(1) 

 

  

(Total for question = 1 mark) 
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Q3. 
Figure 9 represents a decay that can happen inside the nucleus of an atom. 

 

Which decay is represented in Figure 9? 

(1) 
   A    alpha 
   B    beta minus 
   C    beta plus 
   D    gamma 

 
  

 
Q4. 
  

(i)  A star with a mass very much larger than the Sun 

(1) 
   A    has a longer main sequence than the Sun and ends as a white dwarf 
   B    has a longer main sequence than the Sun and ends as a black hole 
   C    has a shorter main sequence than the Sun and ends as a white dwarf 
   D    has a shorter main sequence than the Sun and ends as a black hole 

 
(ii)  Which row has two correct statements about black holes? 

(1) 
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Q5. 
  

Two theories about the Universe are the Steady State Theory and The Big Bang Theory. 

(i)  The table shows some ideas about the Universe. 

Which row of the table applies to the Steady State Theory?  
Put a cross ( ) in the box next to your answer. 

(1) 

 

(ii)  State the name of the discovery that persuaded most scientists to prefer the Big Bang Theory to 
the Steady State Theory. 

(1) 

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

  

 
 
Q6. 
Figure 14 shows the hearing responses of a human, a mouse and a bird over a range of frequencies 
of sound. 
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(i)  Describe two differences between the hearing responses of the human and the mouse. 

(2) 

1 ..........................................................................................................................................  

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

2 ..........................................................................................................................................  

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

(ii)  A farmer wants to use an alarm to scare away these birds. 

State which frequency would be most effective.  
Give the appropriate units. 

(1) 

 
 
 

frequency ...........................................................  

(iii)  State the reason for your choice of frequency in (ii). 

(1) 

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

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

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

  

Q7. 
A G-M tube is connected to a counter.  
A teacher places the G-M tube near to a radioactive source.  
A student starts the counter and clock at the same time and writes down the readings shown on the 
counter every 15 s. 
The student plots the readings with a line of best fit, as shown in Figure 10. 
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(i)  Calculate the average count rate, in counts / s, from the graph. 

Show your working on the graph. 
(2) 

 
 

average count rate = ........................................................... counts / s 

 

(ii)  The student says that the experiment must have been done carelessly because the data seemed 
quite scattered  
      away from the best fit line. 

The teacher claims such results should be expected in radioactivity experiments. 
Justify the teacher's claim. 

(2) 

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

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

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

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

  

Q8. 
  

Carbon-13 and carbon-14 are isotopes of carbon. 

Nuclei of carbon-13 and carbon-14 can be represented by these symbols 

 

Complete the table for an atom of carbon–13 and an atom of carbon–14. 

(2) 

 

  

(Total for question = 2 marks) 
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Q9. 
To investigate refraction in a rectangular glass block a student uses the apparatus shown in Figure 5. 

 

Describe how the student should measure the angle of refraction. 

(2) 

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

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

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

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

  

Q10. 
Nuclear fusion provides the energy source for stars including the Sun. 

Describe what happens during nuclear fusion. 

(3) 

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

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

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

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

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

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

 
Q11. 
Microwaves are used to send and receive television signals from high orbit geostationary satellites. 

Describe why microwaves rather than radio waves are used. 

(2) 

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

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

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

 .............................................................................................................................................  
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Q12. 
 

Carbon–14 decays into nitrogen–14. 

The symbol for nitrogen–14 is  

Explain what happens in a carbon-14 nucleus when it decays to a nitrogen-14 nucleus. 

(2) 

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

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

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

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

  

Q13. 
  

Figure 11 shows an object moving in a circular path. 

 

(i)  Draw an arrow on Figure 11 to show the direction of the force that keeps the 

object moving in a circular path. 
(1) 

(ii)  The object in Figure 11 is moving at constant speed. 

Explain why it is not moving with constant velocity. 
(2) 

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

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

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

 .............................................................................................................................................  
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Q14. 
Figure 1 is a diagram of a nuclear reactor, used in the generation of electricity. 

 

P may be used to shut down the reactor when necessary.  
Q slows down neutrons to enable a chain reaction to take place. 

State the name of the two parts labelled P and Q. 

(2) 

P ...........................................................  

 
Q ...........................................................  

  

 
Q15. 
  

Energy from the nuclei of atoms can be used in medical diagnosis and treatment. 

(i)  Fluorine-18 is a radioactive isotope used in PET scanners for medical diagnosis. 

Explain why fluorine-18 must be produced close to the hospital where it is used. 
(2) 

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

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

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

 .............................................................................................................................................  
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(ii)  Some tumours inside the body can be treated by using either alpha radiation or gamma radiation. 

Explain why the source of alpha radiation is usually inside the body but the  
source of gamma radiation can be outside the body. 

(4) 

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

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

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

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

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

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

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

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

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

 
Q16. 
A transducer can transmit and detect ultrasonic waves. 

Figure 15 shows ultrasonic waves transmitted by the transducer on the bottom of a ship. 

 

The waves reflect off the sea floor and are received back at the transducer. 
The waves travel at 1500 m / s. 
The time between transmission and reception is 48 milliseconds. 
Calculate the depth of water, D, shown in Figure 15. 

(2) 

 
 
 
 
 
 
 

depth of water, D = ........................................................... m 

  

 
Q17. 
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A radio station transmits on 97.4 MHz. 

To receive the waves an aerial needs a length equal to half the wavelength of the radio waves being 
transmitted. 

Calculate the length of the aerial needed. 

The speed of the radio waves is 3.00 × 108 m / s. 

(3) 

 
 
 
 
 
 

length of aerial = ............................................................. m 

Q18. 
The half-life of cobalt-60 is 5 years. 

A school cobalt source had an activity of 38.5 kBq in the year 2000. 

Estimate the activity of this source in the year 2020. 

(3) 

 
 
 
 
 
 

activity = ........................................................... kBq 

Q19. 
Figure 4 is a diagram giving some information about main sequence stars.  
Luminosity is a measure of how bright something is.  
An increase in luminosity means an increase in brightness. 
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(i)  Estimate the temperature of the Sun. 

(1) 

 
 
 

temperature of the Sun = ........................................................... K 

(ii)  State how the brightness of a main sequence star changes with its temperature. 

(1) 

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

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

(iii)  State how the brightness of a main sequence star changes with its mass. 

(1) 

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

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

  

Q20. 
  

Figure 3 is a velocity / time graph for 15 s of a cyclist's journey. 

 

(i)  Calculate the distance the cyclist travels in the 15 s. 

(3) 

 
 
 
 

distance = ........................................................... m 
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(ii)  Another cyclist starts from rest, but his acceleration decreases as time increases. 

Sketch the velocity / time graph for this cyclist on Figure 3. 
(2) 

  

Q21. 
  

A student lifts a toy car from a bench and places the toy car at the top of a slope as shown in Figure 
2. 

 

The student lets the toy car roll down the slope. 

Describe how the student could find, by experiment, the speed of the toy car at the bottom of the 
slope. 

(4) 

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

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

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

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

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

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

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

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

  

Q22. 
Figure 6 is a simplified diagram to show radio waves from a transmitter moving upwards, then 
meeting a boundary between lower and upper layers of the atmosphere. 
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Explain what happens to the radio waves after they meet the boundary between the lower and upper 
layers as shown in Figure 6. 

Your explanation should refer to changes in direction and speed of the waves. 

(4) 

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

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

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

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

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

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

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

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

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

  

Q23. 
  

A student investigates the effect of a crumple zone on the force exerted during a collision. 

The student has one trolley with a spring at the front and another trolley without a spring. 

 

 
The student uses the arrangement in Figure 13. 

 

 

After a trolley is released, it accelerates down a slope and bounces off a rigid wall. 

The speed of a trolley can be measured just before a collision with the wall and just after a collision 
with the wall. 

The silver foils are connected to a millisecond timer. 
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The silver foils make contact with each other during the collision, so the time they are in contact can 
be read from the millisecond timer. 

Explain how the student could investigate the effect of a crumple zone on the average force exerted 
during the collision. 

Your explanation should include: 

 
  how to determine the force (you may wish to refer to an equation from the list of equations at the 

end of this paper) 
  how the effect of crumple zones may be shown in the investigation 
  precautions that may be necessary to achieve accurate results.(6) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................  
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Q24. 
  

(a)   Fast neutrons are released during nuclear fission. 

(i) Three different components of a nuclear fission reactor are shown. Three different materials 
used in a nuclear fission reactor are also shown. 

Draw one line from each component to the material it contains. 
(2) 

 

(ii) Another type of nuclear reactor is a fusion reactor.  
Nuclear fusion also releases fast neutrons. 

Suggest why a nuclear fusion reactor does not need anything to slow these neutrons down. 
(1) 

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

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

(b)   Both nuclear fission and nuclear fusion release thermal energy. 

Describe how the thermal energy released could be converted into electrical energy in a power 
station. 

(3) 

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

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

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

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

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

 .............................................................................................................................................  
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*(c) Scientists and engineers are still trying to build a practical and economic nuclear fusion reactor. 

They have not been able to sustain the extreme conditions needed for controlled nuclear fusion. 
Explain what these conditions are and why they are needed. 

(6) 

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

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

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

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

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

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

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

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

 
 
Q25. 
Figure 7 shows a submarine being propelled forward underwater. 

 

Figure 7 

The thrust and the resistive forces are represented in magnitude and direction by the arrows in 
Figure 7. 

* A submerged submarine is stationary.  
The engines are put on maximum power.  
The submarine moves forward.  
The engines maintain maximum power.  
The forces resisting the movement of the submarine increase as its speed increases. 

The submarine remains horizontal. Explain how the forces acting on the submarine affect its 
acceleration up to and after it reaches its maximum possible speed. 

(6) 

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

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

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

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

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

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

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

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

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

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

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

  

Q26. 
  

The Big Bang theory gives an explanation for the origin of the Universe. 

Explain how evidence supports the ideas that 

 
  the Universe is expanding 
  the Universe began at a single point.  

(6) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  

 

Biology Questions Paper 1 (Separate) 
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Mark Scheme 
 
Q1. 
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Q2. 
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Q3. 
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Q4. 
  

 



58                        Biology Questions 
 

 



59                        Biology Questions 
 

 

 Q5. 
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Q6. 
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Q7. 
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Q8. 
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Q9. 
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Q10. 
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Q11. 
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Q12. 
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Q13. 
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Q14.  
 
 

   
Answer  Acceptable 

answers  
Mark  

(a)(i)  A description including the following 
points:  

• increase in concentration of glucose / 
glucose diffused into water/eq (1)  

• levels off after 20 mins / at 0.79 
g/cm3(1)  

small increase, followed 
by greater increase / eq  

(2) 

(a)(ii)  An explanation including three of the 
following points:  

• starch broken down into glucose (1)  

• by enzymes / amylase / carbohydrase 
(1)  

• glucose passes through visking tubing 
/ eq (1)  

• by diffusion (1)  

• down the (glucose) concentration 
gradient (1)  

• (net) diffusion stops when all starch is 
broken down / concentration of glucose is 
equal inside and outside the tubing   

           
reject: references to 
osmosis or active 
transport   
accept: from area of high 
concentration to area of 
low concentration   

(3) 

  

   Indicative Content  Mark  

QWC *(a)(iii)  An evaluation including some of the following points: 
Strengths  

• thin membrane 

• permeable membrane 

• presence of amylase (6)  
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• presence of (large) starch molecules 

• digestion into glucose 

• glucose diffuses out 

• concentration gradient 

• water represents the blood  
weaknesses  

• membrane not one cell thick 

• not a large surface area 

• shorter length / not same size 

• no villi /micro villi 

• only carbohydrate digestion 

• no other enzymes present 

• no peristalsis 

• no blood movement 

• other factors e.g. pH  

  

   Answer  Acceptable answers  Mark  

(b)  C  store bile      (1) 
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Q15.         

 

 

 

 

 

 

 

 

 

 

Q16.  

 

 

 

 

 

   

 

 

Q17.  
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Q18. 
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Q19. 
  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 
Q20. 
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Q21. 
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Chemistry Questions Paper 1 (Separate) - Answers 

TOPIC 1 Key concepts in chemistry Mark schemes 
Q2. 

(a)     six electrons in the overlap 
allow dots, crosses or e(-) for electrons 

1 

2 non-bonding electrons on each nitrogen atom 
2 marks for an answer of:(b)     weak forces 

1 

between molecules 
or 
intermolecular 

do not allow references to covalent bonding 
between molecules 

1 

(which) need little energy to overcome 
1 

(c)     each (carbon) atom forms three covalent bonds 
1 

forming layers (of hexagonal rings) 
1 

(soft) 
(because) layers can slide over each other 

1 

(conducts electricity) 
(because of) delocalised electrons 

1 

(d)     molecules are spherical 
1 

(so molecules) will roll 
1 

(e)     surface area (= 20 × 20 × 6) = 2400 (nm 2) 
1 

volume (= 203) = 8000 (nm 3) 
1 

ratio = 0.3 (nm 3): 1 (nm 3) 
ratio = 0.3 (nm 3): 1 (nm 3) 
or 
1 (nm 3): 3.33 (nm 3) 

1 

(f)      (nanoparticles) have a larger surface area to volume ratio 
1 

so less can be used for the same effect 

Q3.  (a)     magnesium loses two electrons and chlorine gains one electron 

accept magnesium loses electrons and chlorine gains electrons for 1 mark 
ignore oxidation and reduction 

2 

one magnesium and two chlorines 
accept MgCl2 

1 

noble gas structure 
or 
eight electrons in the outer shell 

accept full outer shell (of electrons) 
or 
(electrostatic) attraction between ions 
or 
forms ionic bonds 

do not accept covalent bonds 
1 
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reference to incorrect particles or incorrect bonding or incorrect structure = 
max 3 

 

 

TOPIC 2 – States of matter and mixtures Mark Scheme 
 
Q1.  

 

 
 Q2.  
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Q3. 
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Topic 3: ACID BASE REACTIONS Mark Scheme 
 
Q1. 
  

 
  
 
 
Q2. 
 

 

 Q3. 
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 Q4. 

   
Answer Acceptable answers Mark 

   magnesium sulphate  accept magnesium sulphate  (1)  

   
Q5. 

 

 Q6. 

   
Answer Acceptable answers Ma

rk 

   D AgCl(s)       (1)  

   same/no change     (1)  

   HCl + AgNO3 → AgCl + HNO3  

• reactant formulae (1)  

• product formulae (1)   

Ag+ + Cl- → AgCl max 1 if any incorrect attempt to 
balance reject incorrect use of cases and non-subscripts  

(2)  

Topic 3 and 5 – Titration Mark scheme: 
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Q1.(a)     (i)      burette         1 

(ii)     conical flask 
accept conical / flask      1 

(b)     (i)      an indicator        1 

(ii)     changed colour       1 

(iii)     titration        1 

(c)     3 
correct answer = 2 marks 
(1 × 3) or (1 × 750/250) = 1 mark    1 

(d)     (i)      hydrogen        2 

(ii)     is partially ionised       1 

 
Q2.(a)  (strong because) completely ionised (in aqueous solution) 

ignore pH 
allow dissociated for ionised 
do not accept hydrogen is ionising 
do not accept H+ are ionised 

1 

(dilute because) small amount of acid per unit volume 
ignore low concentration 

1 

(b)  5.0 
allow 5          1 

 
(c)  (titre): chooses titrations 3, 4, 5         1 

average titre = 22.13 (cm3) 
allow average titre = 22.13(3…) (cm3) 
allow a correctly calculated average from an incorrect choice of titrations 
 1 

(calculation): 
(moles NaOH = 

  
allow use of incorrect average titre from step 2     1 

(moles H2SO4 = 
½ × 0.002324 =) 0.001162 

allow use of incorrect number of moles from step 3     1 

(concentration = 

  
= 0.0465 (mol/dm3) 

allow use of incorrect number of moles from step 4     1 

alternative approach for step 3, step 4 and step 5 

  
(concentration H2SO4 =) 

  
= 0.0465 (mol/dm3) (1) 
an answer of 0.046473 or 0.04648 correctly rounded to at least 2 sig figs scores 
marking points 3, 4 and 5 
an answer of 0.092946 or 0.09296 or 0.185892 or 0.18592 correctly rounded to at 
least 2 sig figs scores marking points 3 and 5 
an incorrect answer for one step does not prevent allocation of marks for subsequent 
steps 
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(d)  pipette measures a fixed volume (accurately)       1 

(but) burette measures variable volume 
allow can measure drop by drop       1 

 

(e)   
or 0.00315 (mol) 
or (mass per dm3 =) 0.105 × 40 
or 4.2 (g)            1 

  
= 0.126 (g) 1 an answer of 0.126 (g) scores 2 marks an answer of 126(g) scores 1 
mark 

 

 Topic 3 - Electrolysis mark scheme  

M1.(a)     electricity 
allow an electric current 

1 

(b)     (i)      chlorine/Cl2 

do not accept chloride 
1 

(ii)     (zinc ions are) positive 
ignore to gain electrons 

1 

and (opposite charges) attract 
1 

(iii)     reduction 
1 

(c)     (i)      in alloy: 
accept converse 

different sized atoms/particles 
or 
no layers/rows 

accept layers distorted 
1 

so cannot slide 
1 

(ii)      shape memory (alloys) 
accept smart 

1 

M2.(a)     magnesium loses two electrons and chlorine gains one electron 
accept magnesium loses electrons and chlorine gains electrons for 1 mark 
ignore oxidation and reduction 

2 

one magnesium and two chlorines 
accept MgCl2 

1 

noble gas structure 
or 
eight electrons in the outer shell 

accept full outer shell (of electrons) 
or 
(electrostatic) attraction between ions 
or 
forms ionic bonds 
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do not accept covalent bonds 
1 

reference to incorrect particles or incorrect bonding or incorrect structure = 
max 3 

(b)     (i)      because ions can move 
ignore ions attracted 
do not accept molecules / atoms moving 
do not accept incorrect reference to electrons moving 

1 

(and ions move) to the electrodes 
or 
(and ions) carry charge 

1 

accept converse for solid 
(ii)     magnesium (ions) attracted (to the electrode) 

1 

so magnesium ions gain electrons 
accept magnesium ions are reduced 
ignore oxidised 

1 

2 electrons 
accept a correct half equation for 2nd and 3rd marking points 

1 

(iii)     hydrogen 
allow H2 

1 

(iv)     magnesium is more reactive than hydrogen 
accept converse 
allow magnesium is high in the reactivity series or magnesium is very/too 
reactive. 
do not accept magnesium ions are more reactive than hydrogen ions 

1 

(v)     2 Cl- → Cl2 + 2e- 

must be completely correct 

 

 
Topic 4-5 Mark scheme 

Q1 
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Q2 
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Topic 5 Mark schemes 
Q1. 

(a)     colour 
1 

(b)     Fe2O3 or (Fe3+)2 (O2-)3 

2 and 3 should be below halfway on Fe and O 
1 

(c)     (i)      4  4 
or correct multiples 

1 

(ii)     any two from: 
ignore references to malleable / ductile / conductivity / stiff / boiling point / 
density 

•        high melting point 
accept can withstand high temperatures 

•        strong / tough 
accept not brittle 

•        hard 
do not accept flexible 

•        not (very) reactive 
2 

[5] 
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Q2. 

 

Q3. 

 

Q4. 
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Q13. 
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Q19. 

 

 



91                        Physics Questions 
 

 

Q20. 
  

 

 

 
Q21. 
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