
 

Page | 1  
 

WAJA BOYS SECONDARY SCHOOL 

FORM FOUR CHEMISTRY 

HOLIDAY PACKAGE 

INTRODUCTION TO CHEMISTRY 

1. Name any three places or areas where the knowledge or chemistry is applied. 

2. State what is observed when the following simple experiments are performed 

i. Blue litmas paper is dipped into dilute Hydrocloric acid 

ii. A piece of white paper is place into a non – luminous flame 

iii. A glowing splint is lowered into a jar full of oxygen 

3. (a) List down three sources of natural water  

    (b) Give a reason to support the following facts 

i. Oxygen gas is collected over water 

ii. Water is universal solvent 

iii. Group (VIII) elements cannot form compounds 

4. Give two applications or chemistry in everyday life. 

 

LABORATORY TECHNIQUES AND SAFETY 

1. Draw and explain the warning signs for each of the following 

     (i) Explosive    (ii) Toxic    (iii) Flammable    (iv) Harmful 

2. Name one function for each of the following laboratory apparatus 

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

3. (i) Mention any four laboratory rules 

    (ii) Mention any four instruments found in First Aids Kit 

4. Give the use of each of the following components which are found in the First Aid Kit 

i. Plaster 

ii. A pair of scissors 

iii. Cotton wool 

iv. Gloves 

  5. Mention four laboratory apparatus which are made by 

      (i) Wood  (ii) Glass   (iii) Iron or steel    (iv) Plastics 
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HEAT SOURCES AND FLAMES 

1. (i) Name four sources of heat that can be used in the laboratory 

    (ii) Name two sources of heat that can produce a luminous flame. 

2. (a) State four differences between luminous and non -  luminous flame 

   (b) Explain how a luminous and non – luminous flame is produced 

3. Why should boiling of liquid in a beaker use a wire gauze? 

4. State the function of the following parts of a Bunsen burner.  

     (i) Air hole    (ii) Collar   (iii) Gas Jet 

5. Draw and label the following 

     (i) Luminous flame   (ii) non – luminous flame 

THE SCIENTIFIC PROCEDURES 

1. Mention and explain six staged of scientific procedures, in chronological order.\ 

2. Differentiate 

i. Dependent and independent variables 

ii. Controlled variable and dependent variable 

3. What are the advantages of using the scientific procedure in doing science 

experiment? 

4. Suppose water in the pond in your area is contaminated and has caused people to 

get sick. How would you solve this problem using the scientific procedure? 

MATTER 

1. Indicate clearly whether a chemical or physical change is involved in the following 

processes. 

i. The addition or sodium metal to water 

ii. Dissolving of sodium chloride in water 

iii. The heating of magnesium in air 

iv. The heating of ammonium chloride 

v. The addition of concentrated H2SO4 in water 

2. Using the idea of particles, explain why 

i. It is easy to pour a liquid 

ii. A solid expands when it is heated 

iii. A gas will completely fill any container 

3. When 20cm3 of ethanol was added to 20cm3 of water and mixed thoroughly, the 

resultant solution was less than 40cm3 in volume. Explain why? 
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4. Write the names of the following processes of changing matter from one state to 

another 

i. Solid to liquid 

ii. Liquid to gas  

iii. Gas to liquid 

iv. Liquid to solid 

5. Musa placed a large crystal of potassium permanganate in the bottom of a beaker of 

cold water and left it for several hours. 

i. Describe what he must have observed after five minutes. Explain 

ii. Name the two processes which have taken place during the experiment 

ELEMENTS, COMPOUNDS AND MIXTURES 

1. Name the process that can be used to separate the following substances 

i. Iodine and sand 

ii. Kerosene and water 

iii. A mixture of petrol and diesel 

iv. Oil from groundnuts 

2. (a) Is air a mixture or compound? 

    (b) Give three reason to support your answer 

3. Write the chemical symbols for the following 

i. Silver 

ii. Lead 

iii. Iron 

iv. Manganes 

v. Cobalt 

4. Write the chemical formula of the following compound 

i. Ammonium chloride 

ii. Iron (II) oxide 

iii. Sodium carbonate 

iv. Potassium sulphate 
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AIR, COMBUSTION, FIRE FIGHTING AND RUSTING 

1. (i) Write down three examples of combustible substance 

    (ii) Mention condition necessary for iron rusting 

2. (a) (i) What is fire fighting 

        (ii) Explain briefly why water is not a good fire extinguisher to class D fire. 

    (b) What will happen in the laboratory if the following substances are poorly handed 

i. Ammonium solution 

ii. Petrol 

iii. Concentrated H2SO4 

3. (a) Mention three necessary conditions for fire to start 

    (b) Your friend’s clothes have caught fire. In order to extinguish the fire you have 

decided to cover her with a damp blanket. What is the function of the dump 

blanket? 

4. (a) Name the burning materials 

i. Class B fire 

ii. Class C fire 

iii. Class D fire 

    (b) List down four methods of preventing rusting. 

OXYGEN AND HYDROGEN 

1. Use a diagram to explain the preparation of oxygen using hydrogen peroxide 

2. (a) List three chemical properties of oxygen 

    (b) Explain how you would distinguish ordinary air from pure oxygen 

3. Write the chemical formula for 

i. Caustic soda 

ii. Lime water 

iii. Limestone 

iv. Quick lime 

4. (a) Describe two methods for the industrial manufacture of hydrogen 

    (b) List the physical and chemical properties of hydrogen. 

5. Draw a large and well labelled diagram for the laboratory preparation of Hydrogen. 
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FUEL AND ENERGY 

1. Give two examples of each of the following categories of fuels 

i. Solid fuels 

ii. Liquid fuels 

iii. Gaseous fuels 

2. Explain why petroleum and coal are non – renewable sources of energy. 

3. Give five alternatives of energy 

4. Explain the environmental effect of using charcoal as a source of fuel 

5. Give any two advantages of gaseous fuel over solid fuel. 

STRUCTURE OF THE ATOM 

1. An Isotope of neon has a mass number of 21 and an atomic number of 10 

i. Write its nuclide notation 

ii. How many neutrons does it have? 

iii. How many electrons does it have? 

2. You are given an atom X19
39  

i. Write the electronic configuration of the atom 

ii. The number of proton is ___________ Neutrons elements is ___________ 

iii. Is X19
39  a metal or non-metal 

iv. Atom X19
39  is of an element in group ___________ 

3. (i) What do you understand by the term Isotope? 

    (ii) If sample X consists of 99.76% of 16X, 0.04% of 17X and 0.2% of 18X, calculate the 

relative atomic mass of X. 

4. State four points of modern atomic theory that amend Dalton’s ideas. 

5. Find the oxidation number of the underlined in the following 

i. MnO4
-  

ii. K2Cr2O7 
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PERIODIC CLASSIFICATION 

1. Element R belongs to period 3 and group VI of the periodic table. 

i. Draw its atomic structure 

ii. Determine its atomic number 

2. (a) (i) State the modern periodic law 

         (ii) Give the special name for each of the following groups of element in the 

periodic table. 

 Group I _________ 

 Group II _________ 

 Group VII ________ 

     (b) Why is the atomic number a better way of identifying an element than the mass 

number. 

3. (a) The atomic number of potassium is 19. Give three deductions which can be 

made from this statement. 

     (b) The following elements represent atoms of elements showing their mass number 

and atomic number Ar18
40  and K19

39  

i. What is the electronic structure of argon atom? 

ii. How many neutrons are there in the nucleus of the Argon atom? 

iii. Explain why Argon has lower atomic number but greater atomic mass than 

that of potassium. 

4. Study the part of the periodic table and then answer the question that follow. Note 

the letter are not the official symbols for the elements. 

   

 U  V  W X  

T    Z   Y 

        

 

      (a) Name and write the chemical symbols for the elements with lettrs U, V, W, X, Y 

and Z. 

      (b) Write down the electronic configuration for the element V, X and Y 

      (c) Give the name of the three elements found in period 2 

5. (i) Write the electronic configuration of the element with atomic number 11, 15 and 18 

    (ii) Which element is the most reactive and which is the least reactive? 

    (iii) Draw a larger electronic diagram for a compound formed when elements with 

atomic numbers 12 and 19 combine. 
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BONDING, FORMULA AND NOMENCLATURE 

1. Chemical analysis shows that the empirical formula of a compound is CH2O and its 

molar mass is 60. 

i. Calculate its molecular formula 

ii. Name the compound formed and write it open structure formula 

2. Write the name and valency of each element present in the following compound 

      (i) (NH4)2CO3     (ii) KOH       (iii) CuSO4.5H2O     (iv) Na2CO3 

3. Write the chemical formula of the following compound 

i. Ammonium chloride 

ii. Iron (II) oxide 

iii. Sodium carbonate 

iv. Potassium sulphate 

4. A molecule of a certain gas can be represented by the following diagram 

 

 

 

 

 

 

5. (a) What is the name of the molecule? 

    (b) What is molecular formula of the gas? 

    (c) What type of bonding holds the atoms of the molecules 

    (d) Name another compound which this type of bounding 

5. Draw the molecular structures of the following compounds 

     (i) CO2      (ii) NO3    (iii) CH4 
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CHEMICAL EQUATIONS 

1. (a) Write a balanced ionic equation for each of the following reaction 

i. Barium chloride react with dilute sulphuric acid 

ii. Zinc metal react with dilute hydrochloric acid 

iii. Dilute sulphuric acid react with copper (II) oxide 

iv. Lead (II) Nitrate react with sodium sulphate 

     (b) Write and complete formulae equations for 

i. Reaction of Zinc oxide with dilute HNO3  

ii. Reaction of Zinc granule with copper (II) sulphate 

iii. Action of heating silver Nitrate 

iv. Action of heating calcium Nitrate 

2. (a) With examples mention any four types of chemical reactions 

    (b) Complete and balance the following chemical reaction equations 

i. Ca + H2O 

ii. CuSO4 + 5H2O 

iii. ZnCO2 + HCl 

iv. Al + HCl 

3. (a) Complete the following equation and calssify each as displacement, combination, 

neutralization or double decomposition 

i. CuSO4 + Zn 

ii. HBr + KOH 

iii. BaCl2 + ZnSO4 

iv. Ca + O2 

     (b) In the reaction below, state whether the substance underlined are undergoing 

oxidation or reduction. 

i. S + O2                   SO2 

ii. H2S  + Cl2              2HCl  + S 

iii. MnO2  +  4HCl                 MnCl2   + 2H2O   +  Cl2 

iv. Cu2+  +  2e̅                      Cu 
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HARDNESS OF WATER 

1. (a) State two types of hardness of water 

    (b) State the cause of 

i. Permanent hardness of water 

ii. Temporary hardness of water 

2. (a) State two disadvantages using hard water in industries 

    (b) Write the chemical equations for the reactions carbonate is removed from hard 

water using  

i. Calcium hadroxide solution 

ii. Sodium carbonate solution 

3. (a) It is not advisable to use excess calcium hydroxide solution in removing the 

temporary water hardness explain. 

    (b) State three the importance of hard water in the daily life. 

4. (a) Give two property that distinguishes permanent hardness of water from 

temporary hardness of water. 

     (b) Name a substance which when dissolve in water causes. 

i. Temporary hardness of water 

ii. Permanent hardness of water 

5. (a) Explain with the help of one of the chemical equation in each case how 

i. Temporary hardness water can be removed by boiling   

ii. Permanent hardness water cab be removed by chemical means 

     (b) With the help of chemical equations explain what will happen to 

i. An iron earning dropped into a container of copper sulphate solution. 

ii. Copper knife dipped into Zinc Nitrate solution  

iii. Copper turning dropped into a container of dilute HCl 

ACIDS, BASE AND SALTS 

1. (a) With examples explain three types of salts 

    (b) When Zinc granules and dilute HCl are reacted together, a gas X is produce. The 

gas produced is collected by downward displacement of water. Use this 

information to answer the question below. 

i. Name the gas X produced 

ii. How is the gas tested? 

iii. Why is the gas collected by downward displacement of water 

iv. List all apparatus used in the preparation of gas X 

v. Write one use of gas X 



 

Page | 10  
 

2. (a) Suggest the suitable indicator for the following titrations 

i. Oxalic acid against sodium hydroxide 

ii. Acetic acid against ammonium solution 

iii. Sulphuric acid against ammonium solution 

iv. Nitric acid against sodium hydroxide 

    (b) Explain four applications of neutralization reaction in daily life. 

3. (a) Explain why lead (II) sulphate cannot be prepared y the action of sulphuric (VI) 

acid on lead (II) oxide. 

    (b) (i) Explain why sodium chloride is poured on roads in countries that experience 

winter. 

         (ii) List down any three limining materials which are used to neutralize soil acidit 

4. (a) (i) List down any three uses of salts in everyday lif  

        (ii) What would be the effect of adding lime to a soil sample with pH value of 4.0? 

    (b) For each of the following write equations for the reactions that would take place. 

        (i) Action of heat on sodium Nitrate, Lead (II) Nitrate and mercury (II) Nitrate. 

        (ii) Action of heat on sodium carbonate and copper (II) carbonate. 

5. Show how you can prepare salts under the following method 

i. Direct synthesis 

ii. Action of acids on metal 

iii. Action of acids on insoluble oxide or hydroxide 

iv. Action of acids on insoluble carbonate 

v. Action of acids and alkalis  

THE MORE CONCEPT AND RELATED CALCULATIONS 

1. (a) (i) What volume of oxygen at S.T.P will be produced if 20g of potassium chlorate 

(V) are themally decomposed? 

         (ii) Determine the grams of magnesium that contains 1.8 x 1024 atoms 

2. (a) The decomposition of hydrogen peroxide is represented by the following equation      

          2H2O2                 2H2O + O2 

          Calculate 

i. The volume of water which will be produced when 1120cm3 of oxygen at 

S.T.P are liberated during the above reaction (Density of water is 1.0g/ cm3) 

ii. The weight of hydrogen peroxide which will have to be decomposed in order 

to collect 224cm3 of ocygen at S.T.P 

     (b) A metal X has an atomic weigh of 56 and valencies of 2 and 3. Write the formula 

of   (i) Its oxides     (ii) Its hydroxides. 
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3. (a) (i) What would be the molarity of the solution if 46g of sodium hydroxide were 

dissolved in 2000cm3 of the solutions. 

        (ii) 8.50g of a sample of iron required just 75cm3 of 3.00MHCl to dissolve it and a 

give a neutral solution. Calculate the percentage purity of the sample of iron. 

    (b) Calculate the total number of  

i. Moleculses in 0.18g of water 

ii. Electrons present in 0.0001 moles of pure magnesium metal. 

4. (a) (i) State Avogadro’s law of gaseous volume 

        (ii) Find the volume of oxygen gas required to burn completely 1dm3 of methane 

             CH4 + 2O2                CO2  + 2H2O 

        (iii) What is the volume of carbon dioxide formed in the reaction at (ii) 

5. (a) The chemical properties of concentration sulphuric acid can be grouped into 

oxidizing property and dehydrating. In which property should sulphuric acid be 

grouped when reacts with copper metal? Give reason and write the equation of 

the reaction. 

     (b) The preparation of chlorine gas cab be represented by the following equation 

          MnO2  +  4HCl                MnCl2  + 2H2O  + Cl2 

          Calculate the number of moles of HCl which are neee to react with 20g of MnO2 

and list two main chemical properties of chlorine gas. 

VOLUMETRIC ANALYSIS 

1. (a) Explain five application of volumetric analysis 

    (b) 60cm3 of HCl required 22cm3 of 0.20M NaOH for complete neutralization. 

Calculate the concentration of the acid in molecule per liter. 

2. Solution Q was made by dissolving 2.65g of X2CO3 in water and diluting it to 

250cm3. 25cm3 of Q was titrated with 0.25MHCl solution. 

    The results obtained were tabulated as shown 

Burette readings I II III 

Final burette readings (cm3) 18.90 37.90 19.10 

Initial burette readings (cm3) 0.00 18.90 0.00 

Volume of HCl (cm3) 18.90 19.00 19.10 

 

     (a) Calculate the average volume of HCl acid used 

     (b) Calculate the concentration of solution Q in  (i) mol/dm3   (ii) g/dm3 

     (c) (i) Calculate the R.A.M of x        (ii) Name the element X 
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3. (a) Give reason for the following chemical phenomena 

i. Hydrochloric acid is added in a test tube containing a carbonate 

ii. Ammonium sulphate crystal are warmed together with sodium hydroxide 

solution 

iii. Lead Nitrate is heated is heated in a test tube. 

    (b) 25cm3 of impure sulphuric acid containing 2.5g/dm3 reacted with 25cm3 of 

sodium hydroxide solution made by dissolving 4.0g NaOH in disfilled water to 

make 1.0 liter solution calculate the percentage. 

          (i) Purity of acid    (ii) Impurity of the acid 

4. 20cm3 of a solution containing 7g/dm3 of metal hydroxide XOH were exactly 

neutralized by 25cm3 of 0.01M hydrochloric acid. 

      (a) Write a balanced chemical equation for the neutralization of metal hydroxide 

XOH and hydrochloric acid 

       (b) Calculate the concentration of the metal hydroxide XOH in mole per dm3 

       (c) (i) Calculate the molar mass of XOH 

           (ii) Identify element X 

5. (a) Write ionic net equation for the following reactions 

i. Sodium hydroxide when neutralizing hydrochloric acid 

ii. Calcium metal when reaching with dilute hydrochloric acid 

iii. Barium chloride when reacting with sodium sulphate 

    (b) Write the chemical reaction between any strong acid react with 

i. Alkali 

ii. Basic oxide 

iii. Amphoteric oxide 

iv. Insoluble hydroxide 

IONIC THEORY AND ELECTROLYSIS 

1. (a) (i) Explain why the non – electrolytes do not conduct electricity? 

         (ii) Copper (II) sulphate solution is electrolyzed using graphite electrodes and 

copper electrodes. State and explain observations in each case. 

2. (a) (i) Write a chemical equations for the discharging process at the anode and 

cathode when dilute sulphuric acid is electrolyzed using platinum electrodes. 

         (ii) 0.3 faraday of electricity was passed through a solution of copper sulphate. 

Calculate the mass of copper deposited. 

     (b) After passing a constant current for 300 minutes the iron knife gained 2.16g of 

silver. Calculate the number of coulombs and the current flowing during this 

time. 
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3. (a) An electric current was passed in series through solutions of calcium chloride 

and copper (II) sulphate. Carbon electrodes were used in both electrolytes if 2.5 

liters of chlorine gas measured at S.T.P were produced. 

i. What volume of oxygen would also be produced? 

ii. What mass of copper was produced? 

     (b) What are the three condition that affect the discharge of ions during 

electrolysis? 

4. (i) What is the mass of copper deposited when a current of 2 amperes flows in an 

electrolyte for one hour? 

        (ii) How many Faraday’s of electricity are required to liberate one mole of Zinc by 

electrolysis 

        (iii) Explain three factors which affect electrolysis 

5. (a) (i) A bluish copper (II) sulphate solution was electrolyzed by using copper 

electrodes. 

i. Write ionic chemical equation for the reactions which occurred at the 

cathode and anode 

ii. Explain what will happen to the blue color of copper sulphate as electrolysis 

continues  

CHEMICAL KINETICS, EQUILIBRIUM AND ENERGETICS 

1. Hydrogen iodide gas is formed by the combination of hydrogen and iodine gas, the 

reaction is reversible and endothermic. 

i. Write the balance chemical equation of the reaction on above.  

    What will happen to the position of the equilibrium if 

ii. Temperature of the mixture increased 

iii. Pressure of the mixture increased 

iv. Hydrogen gas is removed from the system 

2. The equation for the dissociation of calcium carbonate is the endothermic reaction. 

i. Write the balanced chemical equation for dissociation of calcium carbonate 

ii. What will be the effect ofn the proportion of calcium carbonate if the  

i. Temperature is increased 

ii. Pressure is increased 

3. The industrial preparation or ammonia in the Haber process is represented by the 

following equation 

                  N2(g)   +  3H2(g)                         2NH3(g)       H< 0 

     What will happen to the position of equilibrium if 

i. The temperature of the equilibrium mixture is increased 
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ii. More Nitrogen gas is added to the equilibrium mixture? 

iii. The formed ammonia gas is removed from the equilibrium mixture? 

4. By using explanation and all required necessary equation. Explain how you can 

prepare sulphuric acid in industry by contact process.   

5. Give all necessary condition show how you can prepare ammonia by Haber process. 

EXTRACTION OF METALS 

1. Outline the criteria for the choice or the best method of extracting a metal from its 

ore. 

2. Identify and explain any five destructive effects of metal extraction process and 

suggest the appropriate measures to rectify each of the effect you have mentioned. 

3. (i) State the major ore from which iron is extracted 

    (ii) List down the raw materials required during the extraction of iron 

4. Describe the extraction of iron from Haemotite ore, draw the diagram and write all 

the chemical equations for the reaction involved in each stage of extraction. 

5. (a) Briefly describe how sodium is extracted in downs cell. Write all necessary 

equations. 

    (b) Metals at the top of the reactivity series are easy corroeded. Explain 

COMPOUNDS AND METALS 

 1. (i) Name two oxide which are suitable in water and other two which are insoluble in 

water 

     (ii) Some oxides are both acidic and basic mention their collective name and give 

three examples. 

2. (a) Using balanced chemical equation. Show how you can prepare hydroxide by 

i. Direct method 

ii. Indirect method 

    (b) Give two examples of water soluble and insoluble hydroxides. What is the name 

given to water soluble hydroxide? 

3. Using a chemical equation explain how soluble and insoluble carbonate can be 

prepared in the laboratory. 

4. Under certain conductions, iron react with chlorine to give anhydrous iron (III) 

chloride.  

a) Why is excess chlorine used? 

b) Why should moisture not be allowed into the apparatus during the reaction? 

c) Explain why iron (II) chloride is not formed 



 

Page | 15  
 

5. List four methods that can be used to prepare soluble metal sulphate in the 

laboratoty. 

NON – METAL AND THE COMPOUNDS 

1. Explain the following 

i. Drinking water should be treated with chlorine gas 

ii. A reddish brown precipitate observed when chlorine gas is passed through 

the pale green solution of iron (II) chloride 

2. Explain the extraction of sulphur by frasch process 

3. With the aid or equation explain what would happen in each of the following 

reaction. 

i. Chlorine gas is passed through dilute NaOH 

ii. Sodium Nitrate is heated 

iii. Carbon dioxide is passed through lime water 

iv. Conc. Sulphuric acid is added to dry salt and heated. 

4. Sulphur dioxide can be produced from sulphur, hydrogen sulphide or suphide ore. 

(a) Write the balanced equation fro the manufacture of SO2 from 

i. Sulphur 

ii. Hydrogen sulphide 

iii. A sulphide ore 

    (b) Write the balance chemical equation for the combustion of sulphur dioxide 

5. (a) State four important commercial uses of sulphuric acid. 

    (b) Start with 0.6g of sulphur dioxide, calculate the maximum amont (in mole) of 

solid sulphur that can be produced by the following reaction equation 

             SO2  +   2Mg                       2MgO + S 

SOIL CHEMISTRY 

1. (a) (i) List four Nitrogenous fertilizer 

        (ii) What happens to soil when Nitrogenous fertilizers are applied to soil 

repeatedly? 

    (b) (i) Liming improves soil fertility. Give two reasons to justify this statement 

        (ii) Explain four processes that contribute to the increase or soil acidity. 

2. Addition of inorganic fertilizer in the farm is not as important as addition of organic 

manure. Discuss the correctness of this statement in six points. 

3. (a) Discuss six factors which lead to soil erosion 

    (b) Describe four ways of controlling soil erosion 
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4. (a) (i) Name four forms of organic manure which are commonly available in 

Tanzania.  

         (ii) In what way does the addition of organic manures affect the condition of the 

soil? 

    (b) State three types of mineral fertilizers which are commonly used in Tanzania.  

5. (a) Give reason why a fertile soil is not necessary productive. 

    (b) State four factors that affect soil fertility. 

POLLUTIONS 

1. (a) (i)  Define greenhouse effect 

        (ii) What is the importance of Ozone Layer in the earth’s atmosphere? 

    (b) (i) Explain the effect of destroying the Ozone Layer. 

        (ii) Which gases must not be produced in order to prevent the destruction of 

Ozone Layer? 

2. (a) Mention three materials that contribute to terrestrial pollution 

    (b) Mention three gasses which cause acid rains 

3. (a) Explain the effect of carbon monoxide to the human body 

    (b) Give three gases which cause greenhouse effect 

4. Environmental support lives of all organisms. Its pollution has led to same major 

catastrophic effects. Describe water pollution by analyzing its cause, effcts and the 

protective and remedial measures to be taken 

5. Describe five causes and effects of soil pollution. 

 


