
 

 

1 A crystal of purple potassium manganite (VII) was added to each of the beakers 
shown in the   

diagram.   

 

 

 

hot water cold water  

 

 

 

 

 

crystal of potassium  

manganate(VII)  
 

One beaker contained hot water and the other beaker contained cold water.   

 

In both beakers the purple colour of the potassium manganate(VII) spreads out.   

 

Which result and explanation are correct?   

 

 

 

 

 

 

 

 

2 During a reaction, the following changes take place.   

1 The temperature rises.   

2 A gas is given off.   

Which apparatus is required to measure the rate of this reaction?   

A balance and burette   

B balance and gas syringe   

C gas syringe and burette   

D gas syringe and stopclock   

 

3 Which statement about bonding is not correct?   

A Carbon can form four single covalent bonds.   

B Chlorine atoms react to gain a noble gas electronic structure.   

C Covalent bonding involves losing and gaining electrons.   

D Hydrogen molecules have the formula H2.   

 result  explanation  

A   

B   

C   

D   

colour spreads faster in cold water   

colour spreads faster in cold water   

colour spreads faster in hot water   

colour spreads faster in hot water   

particles move faster at a higher temperature   

particles move slower at a higher temperature   

particles move faster at a higher temperature   

particles move slower at a higher temperature   

SAMPLE 2                            ENTRANCE EXAM IN CHEMISTRY, PHYSICS & BIOLOGY 
III YEAR 

Chemistry 

1 
 

1 
 

1 
 



 
4 The table shows the numbers of particles present in the nuclei of four atoms or ions.   

 

 

 

 

 

 

 

 

 
 
Which two particles belong to the same element?   

A 1 and 2  B 1 and 4  C 2 and 3  D 2 and 4   

 

 

 

 

 

 

 

 

 

 

 

 

6 Covalent bonds are formed when electrons are ……1…… .   

 

Most covalent compounds have ……2…… electrical conductivity.   

 

Which words correctly complete gaps 1 and 2?   

 

 

 

 

 

 

 

 

7 Which equation for the reaction between sodium carbonate and dilute hydrochloric acid is   
correct?   

A Na2CO3(s)  +  HCl (aq)  →  NaCl (aq)  +  CO2(g)  +  H2O(I)   

B Na2CO3(s)  +  HCl (aq)  →  Na2Cl (aq)  +  CO2(g)  +  H2O(I)   

C Na2CO3(s)  +  2HCl (aq)  →  NaCl (aq)  +  CO2(g)  +  H2O(I)   

D Na2CO3(s)  +  2HCl (aq)  →  2NaCl (aq)  +  CO2(g)  +  H2O(I)   

   protons 

 

neutrons electronic structure 

1  

2  

3  

4  

18  

19  

19  

20  

22  

20  

21  

20  

2,8,8  

2,8,8 

             2,8,8,1 

2,8,8,2  

             

volatility electrical conductivity 
when molten 

solubility in water
 

A   

B   

C   

D   

high  

high  

low  

low  

good  

poor  

good  

poor  

soluble  

insoluble  

soluble  

insoluble  

 1  2  

A   

B   

C   

D   

shared  

shared  

transferred  

transferred 

high  

low  

high  

low  

5 Which substance is an ionic compound?   
  
 

1 
 

1 
 

1 
 

1 
 



 

 

8 The diagram shows an electrolysis experiment.   

 

 

 

 

 

electrode Q  

 

 

 

 

 

 

 

 

 

electrode P  

 

 

 

 

 

X 

 

During the electrolysis, sodium was formed at electrode P and chlorine at electrode Q.   

 

Which row correctly identifies P, Q and X?   

 

 

 

 

 

 

 

 

 

 

9 The diagram shows apparatus for plating a spoon with silver.   

 

 

 

 

 

spoon metal electrode  

 

 
electrolyte  

 

Which statement is not correct?   

A Silver would stick to the spoon because it is a very reactive metal.   

B The electrolyte would be a silver salt dissolved in water.   

C The metal electrode would be made from silver.   

D The spoon would be connected to the negative terminal of the power supply.   

 P  Q  X  

A   

B   

C   

D   

anode   

anode  

cathode   

cathode   

cathode   

cathode 

anode   

anode   

concentrated solution of 
sodium chloride in water  

molten sodium chloride   

 

concentrated solution of  sodium 
chloride in water   

 

molten sodium chloride   

1 
 

1 
 



 

 

10 Limestone can be changed into slaked lime in two chemical reactions.   

 

1 When limestone, CaCO3, is heated it decomposes into lime, CaO.   

2 Water is slowly dripped onto the cooled lime. The lime appears to expand and   
steam is produced. Slaked lime, Ca(OH)2, is formed.   

 

Which row shows the correct description of each of the chemical reactions?   

 

 

 

 

 

 

 

 

               (a)  Which substance, A, B, C, D, E or F  

(i)  is a saturated hydrocarbon,  ................................................................................................  

(ii)  has an ionic structure,  ........................................................................................................  

(iii)    

is in the same homologous series as methane,  .................................................................  

is used for cutting?  .............................................................................................................  
[5]  

   Substance D is an element.  

Explain why substance D is an element.  

  ..............................................................................................................................................  [1]  

[Total: 6]  

 reaction 1   reaction 2   

A   

B   

C   

D   

endothermic  

endothermic  

exothermic  

exothermic  

endothermic  

exothermic  

endothermic  

exothermic  

is a product of respiration,  ..................................................................................................  

(iv)    

(v)    

(b)    

1 
 



 

 

Some properties of the halogens are shown in the table.  

 

 

 

 

 

 

 

 

 

 

(a)  Use the information in the table to deduce  

(i)  the boiling point of astatine,  

 .......................................................................................................................................  [1]  

(ii)  the state of fl uorine at room temperature and pressure.  

 .......................................................................................................................................  [1]  

 

When chlorine reacts with aqueous potassium iodide, the solution turns brown.  

(i) W rite a word equation for this reaction.  

 .......................................................................................................................................  [2]  

(ii)    

 

 

 

 

 

 

 

What is the name given to a reaction which releases energy?  

 .......................................................................................................................................  [1]  

Explain what happens in terms of electron transfer when a sodium atom reacts with an  

iodine atom.  

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

.......................................................................................................................................  [2]  

[Total: 8]  

halogen  boiling point
 

 

 

fl uorine  –188  

chlorine  –35 gas 

bromine  +59 liquid 

iodine  +184 solid 

astatine   solid 

state at room temperature 

and pressure  / C  

(b)    

Explain why iodine does not react with aqueous potassium chloride.  
 .............................................................................................................................................  
.......................................................................................................................................  [1]  

(c)  When sodium reacts with iodine, energy is released. 

(i)    

(ii)    

12    



 

 

13The diagram shows a limestone column in an industrial town. Limestone is largely calcium   

carbonate.  

 

iron pins  

 

 

 

 

 

 

column when first built the same column  

after 40 years  

 

 

In your answer refer to  

 the change to the limestone,  

  the name of a pollutant causing this change,  

  the chemistry involved in this change.  

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

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

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

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

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

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

   ..............................................................................................................................................  [4]  

 

The sections of the column are joined with iron pins which rust when exposed to the atmosphere.  

Describe two methods of rust prevention and explain how they prevent rusting.  

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

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

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

   ..............................................................................................................................................  [3] 

 

 

(b)    

(a)  Describe and explain the changes to the column over 40 years.  
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1 Fig. 1.1 shows a diagram of a cross-section of a dicotyledonous leaf, as seen using a light 

microscope. 

 

Fig. 1.1 

(a) (i) Name tissue A and cell B. 

A ....................................................................................................................................... 

B .................................................................................................................................. [2] 

    (ii) Describe two ways in which tissue A is adapted for maximum photosynthesis. 

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

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

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

...................................................................................................................................... [2] 

(b) Plants use carbon dioxide for photosynthesis. 

(i) Describe where and how carbon dioxide enters a leaf. 

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

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

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

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

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

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

 ...................................................................................................................................... [3] 

 

Biology 



(ii) State the two products of photosynthesis. 

 ...................................................................................................................................... [1] 

 

2 Coat colour in cattle is inherited in a very similar way to blood groups in humans. The gene for coat colour has two 

codominant alleles: 

      CB which is the allele for brown coat 

      CW which is the allele for white coat. 

  Table 2.1 shows the genotypes and phenotypes of different coat colours seen in a herd of cattle. 

 

Table 2.1 

genotype phenotype 

CBCB brown 

CWCW white 

CBCW roan 

  (a) (i) Explain the term codominance. 

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

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

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

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

 ...................................................................................................................................... [2] 

  

    (ii) A farmer crossed several roan coloured cows with a roan coloured bull.   

     Complete the genetic diagram to show the ratio of expected phenotypes among the  

offspring. 

parental phenotypes roan cow × roan bull 

parental genotypes CBCW × CBCW 

gametes     

offspring genotypes  

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

offspring phenotypes 

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

phenotypic ratio 

................................................................................................................. [4] 

 

 

 

 

 

 

 

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



3 (a) Fig. 1.1 shows the human gas exchange system. The functions of the parts of the gas exchange system are given in 

Table 1.1. 

 

Fig. 1.1 

Complete Table 1.1. One row has been done for you. 

Table 1.1 

 

 
 

 

 

name letter on Fig.1.1 function 

larynx A structure that makes sounds 

bone that provides protection for the lungs 

airway that allows passage of air only into 

the right lung 

airway that allows passage of air into 

both lungs 

contracts to increase volume of thorax 

 muscle that contracts to lower the ribcage 

site of gas exchange 

[6] 



(b) The gas exchange system contains cartilage. 

Describe the function of cartilage in the gas exchange system. 

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

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

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

........................................................................................................................................... 
                 ........................................................................................................................................... [2] 

(c) Soon after starting physical activity the concentration of carbon dioxide in the blood increases. 

(i) Name the process inside cells that produces carbon dioxide. 

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

                             ................................................................................................................................ [1] 

(ii) State the effect on breathing of an increase in carbon dioxide concentration in the blood. 

................................................................................................................................ 
                             ..................................................................................................... .......................... [1] 

4. The diagram shows the structure of a palisade cell.  

  

 
  

Which features are also found in a liver cell?  

A  1 and 2  B  2 and 5  C  3 and 4  D  4 and 5  

 

 

 

5.  Which nutrient produces a purple colour when mixed with biuret solution?  

a. fat  

b. protein  

c. reducing sugar  

d. starch  

  

  

 

 

 

 

 

 

 

 

3 

2 

1 

4 

5 

  

1 
 

1 
 



6. What is carried by the xylem?  

e. chlorophyll  

f. mineral ions  

g. starch  

h. sugars  

 

7. Why is the circulatory system of mammals described as a double circulation?  

i. Blood flows firstly through arteries and then through veins.  

j. Blood flows through the heart twice on one complete circuit of the body.  

k. In the heart, blood flows firstly through atria and then through ventricles.  

l. The atria and the ventricles contract alternately.  

 

  

8. The diagram shows a developing fetus attached to the uterus of a pregnant woman.  

  

Which part is normally cut immediately after birth?  

  

 
  

9. The diagrams show a plant at the start of an experiment, and the same plant two days later.  

  

light from one side  

 

   start of experiment  after two days    

  

Which characteristic of living organisms is not demonstrated by this experiment?  

A excretion  

B growth  

C movement  

D sensitivity  

 

 

 

 

 

 

A 

D 

C 

B 

  

1 
 

1 
 

1 
 

1 
 



 10. The diagram shows some cells.  

 
What are these cells?  

         a  liver cells  

         b palisade cells  

         c  red blood cells  

         d  white blood cells  

  

  

11. Which cells line the trachea?  

  

  A B C D 

 
  

  

12. The diagram shows the human heart 

 
  

In which order does blood pass through the chambers during a complete circuit of the body after it returns from the 

lungs?  

A Q → R → S → P  

B Q → R → P → S  

C P → S → Q → R  

D P → S → R → Q  

cell membrane 

cytoplasm 

nucleus 
  

R 

Q P 

S 

  

1 
 

1 
 

1 
 


