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CHEMISTRY, APRIL 2020 

 

1. (a) Define the following terms  
(i) Molarity  
(ii) Titration  
(iii) Indicator  

(b) Washing Soda has a formula Na2CO3. nH2O.  7.15g of hydrated sodium carbonate was 

dissolved to make 250cm3 of solution.  25.00cc of this solution was titrated with 0.25M 

hydrochloric acid, using methyl orange indicator.  The end point was reached when exactly 

20.0cm3 of the acid were added. 

  (a) Write a balanced equation for the titration. 

  (b) How do you know that the end point of the titration is reached? 

  (c) How many moles of hydrochloric acid were used in this titration? 

  (d) Find the concentration of sodium carbonate in moles dm-3 

  (e) Find the formula mass of Na2CO3. nH2O. 

  (f) Find the number of water of crystallization in hydrated sodium carbonate. 

 

(c) Industrial Sulphuric acid usually labelled as containing 98% of the acid and having a density of 

1.84g/cm3 

 (i) Calculate the Molarity of this industrial Sulphuric acid. 

 (ii) Calculate the volume of this solution (industrial acid) that will be required to prepare 2 

litres of 0.5M Sulphuric acid. 

 

2. (a)Define the following terms: 

  (i) Molar mass and state its units 

  (ii) Avogadro’s constant  

  (iii) The GMV 

 

(b) Calculate the total number of gaseous molecules that will give of in each of the 

following thermal decomposition  

 The calculate the volume of gas that will produced. 



(i) 94g copper (II) Nitrate 
(ii) 1.225 x 103g potassium chlorate 

 

3. Monica, a student at Waja G. S. S, was given the following solutions for an experiment. 
 A – Containing 0.2M acetic acid (CH3COOH). 

 B – Containing an unknown concentration of NaOH. 

  

She used 10cm3 of base to titrate against 0.2M acetic acid. Until end-point was reached and the 

results are tabulated below. 

  

 Titration Numbers 

Burette readings Pilot 1 2 3 

Final reading 21.5  30.00 50 

Initial reading  20.05 10.0 10 

Volume used  20.5 20.0  20 

 

 

(i) Fill the table with the correct values. 
(ii) Is there anything wrong in the table?  Identify and make corrections. 
(iii) Calculate the average titre value 
(iv) Calculate the concentration of B in mol/dm3 and hence in g/dm3 
(v) Name the suitable indicator and what will be the color change at the end point of 

titration.  
4. (a) Solution CD was prepared by diluting 10cm3 of 2M HCl to make 250cm3 of solution using 

pure water.  Solution AB was made by adding pure water on sodium hydroxide pellets until it all 
dissolved.  If 20cm3 of CD were required to neutralize 23cm3 of AB.  Find the molarity of AB.  
  

5. 10g of calcium carbonate were dissolved completely in 250cm3 of 1M hydrochloric acid.  What 
volume of 2M potassium hydroxide solution will be required to neutralize the excess acid? 
 

6. 0.465g of hydrated form of sodium carbonate reacts with 75cm3 of 0.1M hydrochloric acid.  
Calculate the number of moles of water of crystallization present in 1 mole of hydrated salt. 
 

7. 8.50g of a samples of iron required just 75cm3 of 3.0M hydrochloric acid to dissolve it.  Calculate 
the percentage purity of the sample of iron. 
 

8. (a) Give the meaning of the following: 



(i) Saturated solution 
(ii) Hygroscopic substance 
(iii) Equilibrium reactions 

(b) What are the colour changes for the following indicators as they are in their solution in 

conical flasks and at the end point? 

Indicator Acid Base End point (equivalent point) in 

conical flask 

   Acid Base 

Methyl orange     

P.O.P     

 

9. A technician is required to prepare a 0.125M sodium carbonate solution for 80 students, 

allowing 250cm3 per student to be used. 

(a) What mass of the hydrated crystals of Na2CO3.10H2O should he use? 
(b) How many times the solution should be diluted to make a 1.25 x 10-2M solution. 

 

10. (a) Name and draw the apparatus used for titration. 

         x 

 (b) In the periodic table the Element E was represented as    E 

         y 

  (i) What does x and y represent 

(ii) What is the number of electrons does element E have 
(iii) If the number of electrons for the element is 17, how many electrons are 

needed for the element to be stable? 
(iv) Draw the diagram to represent a neutral element and a compound forming 

element. 
11.  (a) Give the meaning of fuels 

 (b) Indicate a balanced chemical equation on how: 

  (i) Producer gas is produced 

  (ii) Water gas is produced 

(b) List down four (4) characteristics of a good fuel  
 

12.  (a) In the reactions below state whether the substances underlined are undergoing  



Oxidation, reduction or neither. 

  (i) O2 + S                    SO2 

 

  (ii) H2S + Cl2                   2HCl + S 

 

  (iii) MnO2 + 4HCl                   MnCl2 + 2H2O + Cl2 

 

(iv) NaOH + HCl                 NaCl + H2O 
 

(b) What is the main component of rust? 
(c) Name the category of chemical reaction represented by each of the following: 

(i) Element + Compound            Compound + Element 

 

(ii) Compound                 2 or more elements or compounds  

 

(iii) Compound + compound                Compound 

 

(iv) Compound + Compound   Compound + Compound 

13. The reaction below represents the reaction 

 CaCO3(s) + 2HCl (aq)CaCl2 (aq) + H2O (l) + CO2 (g) 

 

(i) What observation will be made when dilute hydrochloric acid is added to calcium 
carbonate: 

(ii) 5g of CaCO3 are added to excess dil. HCl 
(a) What volume of CO2 would be produced at s.t.p. 
(b) What is the mass of CO2 produced? 

14.  (a) (i) Define: 

   a) Ionization energy 

   b) Electro negativity 

   c) Electropositivity 



  (ii) How do the following properties vary across and down the group 

(a) Ionization energy 
(b) Atomic radii 
(c) Metallic character  

 

 (b) (i) Empirical formula 

  (ii) Molecular formula 

 

(c) Determine the molecular formula for each for these compounds. 
(i) 40%  C. 53.4% O and 6.6% H molecular weight 120g 

(ii) 54.5%C, 13.6% H and 31.8% N molecular weight is 88g 

15.(a) Briefly explain what are: 

  (i) Electrons  (ii) Protons and  (iii) Neutrons 

(b) Write down the properties of Dobereiner’s triads  
(i) Li,  Na and K 
(ii) Cl, Br and I 

(c) What is the common name given to each of the two triads above? 
(d) Write the similarities between each element of each triads 

 

16.  (a) Air is a mixture of a compound. 

(b) Give four (4) reasons to support your answer in (a) above. 
 

(c) What is a flame? 

(d) Rewrite the following steps to follow in lighting a Bunsen burner flame 
a. Keep your face away from it. 
b. Light the gas at the top of the barrel 
c. To extinguish the flame, turn off the gas tap to stop the gas current. 
d. Close the air holes and keep the Bunsen burner aside 
e. Turn the colour to close the air holes completely. 
f. Turn on the gas fully to ensure that plenty of air gas is entering the burner 
g. Adjust the gas tap until the supply of gas is enough for a flame of required type. 

 

17.  (i)  Define the following with examples 

  (a) Suspension  

  (b) A compound 



  (c) Super saturated solution 

  (d) Solute 

 

(ii) Is orange juice mixture or compounds.  Give two reasons. 
(iii) Name the methods which are used to separate the following mixtures: 

(a) Mixture of water and petrol 
(b) Mixture of sand and water 
(c) Mixture of water and sodium chloride  
(d) A mixture of ammonium chloride and sand 
(e) Mixture of ethanol and water  

(iv) List steps necessary for the extraction of oil from the groundnuts using ethanol as 
solvent 

18.  (i) (a) What is galvanization  

  (b) Rusting 

 (ii) List at least five domestic materials then can easily get rust if not protected. 

(iii) Describe ways by which rusting causes loss to man 
(iv) Do you think rusting may be beneficial in our lives?  If yes explain your answer  
(v) What do you understand by the term sacrificial protection? 

 

19. (i) What (a) flame (b) luminous flame 

 (ii) Account for the advantages and disadvantage of fire 

(iii) For each type of fires below suggest the appropriate extinguishing methods  
(a) Burning gas in the laboratory  
(b) A piece of potassium metal exploding accidentally in the school laboratory  
(c) A burning forest 
(d) A burning petrol as a result of sparks from a welding machine 

(iv) Why is it inappropriate to extinguish class e-fires using water? 
(v) Describe step – wise all the procedures you will follow to extinguish fire caused by 

electrical short air cut at your home 
(vi) Carbon dioxide is a gas but can be poured down like a liquid.  Explain this property of 

the gas. 
(vii) List down three conditions necessary for fire to start.    

 

20 (i) what is 

  (a) Oxidation 

  (b) Reduction 

 



(ii) Give two natural sources of oxygen and describe a method of preparing the gas in the 
laboratory. 

(iii) Suggest four ways used to prepare oxygen 
(iv) List any three physical properties and chemical properties of oxygen gas 
(v) Perspiration and Burning are similar processes give two differences between them. 
(vi) How would you prepare a jar, of oxygen gas from hydrogen peroxide (H2O2)? 
(vii) What is the chemical test of oxygen gas? 
(viii) List down the items with regards to laboratory preparation of hydrogen 

(a) Apparatus used 
(b) Chemical used 

 

(ix) Pop sound is said to be the test of hydrogen.  What causes this sound why should we 

always use simple sample of hydrogen in this type of test?   

21. Ash left a pen knife in the rain four three days then she observed the knife’s colour changed to 

radiation brown. 

 (i) The coloured substance on the knife after it changed is known as______________ 

 (ii) The two condition which made the change of colour on the knife are; 

  (a) ______________________________ (b______________________ 

 (iii) Name four methods for preventing the colour change, in the penknife 

  (a) _________________________ (c) _______________________ 

  (b) __________________________ (d)  _______________________ 

 

 (iv) The reddish brown substance on the knife is chemically called  

 (v) Is the change of colour on the knife a chemical change or physical change  

 

22.  (a) Oxygen gas can be prepared without applying heat by the decomposition of a substance 

“A” in presence of catalyst  

 (b) Draw well labeled diagram for the preparation  

 (c) Substance a is a Q is  

(d)   The compound methyl butanoate smells like apples.  It’s percent composition is 58.8% c, 

9.8% H, and 31.4% O.  If its gram molecular mass is 102g, what is its molecular formula? 

 

 



23.  (a) State the amended Dalton’s atomic theory  

 (b) Using vivid examples support the idea that air is a mixture 

 (c) Define the term isotopy  

       

24.  (a) Give the values of the letters in the table below. 

Name of element Neon (a) Sodium (b) Carbon 

Symbol (c) Mg (d) N (e) 

Mass number 20 24 (f) 14 (g) 

Atomic number 10 (h) 11 7 6 

Number of neutrons (i) 12 12 7 6 

(b) Draw a diagram which shows the electronic configuration of the following elements. 

  (i) Helium 

  (ii) Beryllium 

(iii) Aluminum 
(iv) Calcium   

25. (a) (i) Write the electronic configuration of atom A whose atomic number is 16. 

(ii). Use the electronic configuration of atom A in (i) above to predict its valence, 

period, Group  

(i) Predict the nature of bond formed (covalent or ionic) when atom A combines 
with:- Magnesium; Oxygen  

(b) Draw the molecules of the following compounds  

(i) Carbon dioxide 
(ii) Carbon tetrachloride. 

26. (a) Define (i) ion, describe the formation of a cation and an anion.     

 (b) Write formulas for these compounds. 

  (i) Sodium sulphate  (ii) Barium fluoride. 

  (iii) Potassium phosphate  (iv) Calcium hydrogen carbonate. 

 (c) Would you expect the following compounds to be ionic or molecular? 

  (i) NO2     (ii) Li2O 

  (iii) SO3     (iv) Al Cl3 

 (d) (i) What is the ending of the name of a binary ionic compound? 



  (ii) When is a roman numeral used in the name of a compound? 

27. Define: 

(i) Element  

(ii) Compound  

  (iii) Mixture:  

(b) Say whether sour milk and solution of salt are physical of chemical changes then give 
four differences between sour milk and solution of salt. 

(c) Your friend dropped some salt on the ground accidentally.  The salt got mixed up 
with dust and sand.  You are required to advise your friend on what to do at home 
so as to get back her salt as clean as possible.  You may use the following in your 
advice. Kerosene burner, aluminum pot, clean piece of cloth, large tin and water. 
 

28.  You have been provided with the following assortment of apparatus; thistle funnel, calcium 

oxide, dilute Sulphuric acid, cardboard covers, gas jars, delivery tubes, stoppers, trough, beehive 

shelf, zinc granules and stands.  You are required to prepare several gas jars of pure dry 

hydrogen gas. 

 (a) Draw the section diagram of your apparatus set-up. 

 (b) Write the procedure of your experiment. 

(b) Write word equations to show how hydrogen reacts with: 
(i) Lead (II) oxide at high temperatures  
(ii) Oxygen when the mixture of the two gases is ignited 

29.  (i) Complete and balance the following chemical equations  

  (a) CUO(s)   +   H2SO4(aq) 

 

  (b) Na2CO3 (s)  +  HCl (aq) 

 

  (c) Zn(s)  +   HCl (aq) 

 

  (d) Al (s) + Cl2 (g) 

(ii) Write thebalance ionic equations for the following chemical reactions. 

  (i) HCl (aq) + CaCO3(s)                 CaCl2(aq) + CO2(g) +H2O (l) 

 
  (ii) NH4OH (aq) +HCl (aq)NH4Cl (aq) + H2O(l) 



 

  (iii) Zn(s) + H2SO4 (aq)                     ZnSO4(aq)    +   H2 (g). 

  
  (iv) Fe(s)+ CUSO4 (aq)                       CU(s) + FeSO4 (aq). 

 

 

30.  (a) Name one function of each of the following  

(i) Burette  
(ii) Kipp’s apparatus. 
(iii) Desiccator 
(iv) Liebig condenser. 

(b) Briefly state the method used in separating each of the following mixtures 

  (a) Sodium chloride and water  

  (b) Iodine and sand  

(c)  Alcohol and water  

(d) Chlorophyll from leaves 

 

 

 

*******************END**************** 

 

 

 

 

 

 

 




