MERU SCHOOL
CHEMISTRY FORM THREE HOLIDAY ASSIGNMENT TERM 1 2024
INSTRUCTIONS:  ANSWER ALL THE QUESTIONS 
1. a)  Hydrogen chloride gas was passed into water as shown below:
[image: ]
i) When a blue litmus paper was dropped in the solution it turned red. Give a reason for the observation.										(2mks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
ii) What is the function of funnel?								(1mk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………
2. a)  Water from a town in Kenya was suspected to contain chloride ion but not sulphate. Describe the process of chloride ions.									(3mks)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
b)  Two reagents can be used to prepare chlorine gas; Manganese (IV) oxide and Conc. Hydrochloric acid:   Write an equation for the reaction.					(1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

c) Give the formulae of another reagent reacted with concentrated  Hydrochloric acid to produce chlorine gas.											(1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
3. i)  State and explain the observations made when hydrogen chloride is bubbled through a solution of silver nitrate.									(2mks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
ii)  Name one drying agent of hydrogen chloride.						(1mk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………
4. a)  When chlorine gas is bubbled through water, it results into a solution with two acids, hydrochloric acid and unstable chloric (I) acid.
i) Write an equation to show how the unstable chloric (I) acid decomposes to give out the nascent oxygen in presence of sunlight.					         (1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
ii) Write an equation how oxygen gas is given out by the unstable chloric (I) acid.  (1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
b)  Warm red phosphorous was lowered into a gas jar full of chlorine gas:
i) State the observations made.								(1mk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………
iii)  Write two equations for the reactions that occurred. 				(2mks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
c)  Chlorine gas was mixed with moist hydrogen sulphide in a gas jar. A yellow solid was 	deposited. Using an equation, explain these observations.					(2mks)
…………………………………………………………………………………………………………

d) Give the full name of DDT.								 	  (1mk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………
e)  Write balanced chemical equations for each reaction below:
i)  Reaction of chlorine gas with hot concentrated potassium hydroxide.			  (1mk)
…………………………………………………………………………………………………………
ii)  Reaction that occurs when chlorine gas is bubbled through calcium hydroxide solution.      (1mk)
…………………………………………………………………………………………………………
5. A sample of unknow gas x is shown by analysis to contain sulphur and oxygen. The gas requires 28.3 seconds to diffuse through a small aperture into a vacuum. An identical number of oxygen molecules pass through the same aperture in 20 seconds. Determine the molecular mass of gas. 
(O=16, S=32).										          (3mks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
6. A fixed mass of gas occupies 200cm3 of a temperature of 23oC and pressure of 23oC and pressure of 740mmHg;
a)  Calculate the volume of the gas at -25oC and 780mmHg pressure.			(3mks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
b) Gas K diffuses through a porous material a rate of 12cm3/sec whereas gas S diffuses through the  same material at a rate of 7.5cm3/sec. 
Given that the molar mass of K is 16, calculate the molar mass of gas S. 		(3mks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………

7. 3.52g carbon (IV) oxide and 1.40g of water are produced when a mass of a hydrocarbon is completely burnt in oxygen. Determine the empirical formula of hydrocarbon.
(H=1, C=12, O=16).										(3mks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
8. Sketch a graph that represents Charles’ Law.							(2mks)















9. A hydrated salt has the following composition by mass: Iron 20.14%, Oxygen 23.02%, Sulphur 11.51% and water 45.33%. Given that the molecular mass of the salt is 278, determine the formula of the hydrated salt.									(3mks)
(Fe=56, S=32, O=16, H=1)
……………………………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
10. When 94.5g of hydrated barium hydroxide Ba(OH)2.nH2(l) were heated to constant mass, 51.3g of anhydrous barium hydroxide were obtained.
Determine the empirical formula of hydrated Barium hydroxide: (Ba=137.3, O=16, H=1).	(3mks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………………………………………

11. When potassium nitrate is heated, it produces potassium nitrite and gas C;
a) Identify gas C ………………………………………….					(1mk)
b) Name the type of reaction undergone by the potassium nitrate.				(1mk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………
12. Study the flow chart below and answer the questions that follow;
 (
Copper Metal
)
 (
Heated black solid
) (
Drying Agent
) (
X
)	
  	 Ammonia  


 (
Nitrogen
)

a) Name a suitable drying agent for ammonia.						( 1 ½ mark)
……………………………………………………………………………………………………………………………………………………………………………………………………………………
b) Describe one chemical test for ammonia.						(2mks)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
c) Name X.										( ½ mk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………
13. The set up below represents a set up for a laboratory preparation of nitric acid. Use it to answer the questions that follow:
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a) Give the name of substance N.								(1mk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………
b) Name another substance that can be used in place of sodium nitrate.			(1mk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………
c) What is the purpose of using tap water in the set up above?					(1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
14. Write balanced chemical equations for the following reactions:				(4mks)
a) Burning sulphur in air
…………………………………………………………………………………………………………
b) Passing concentrated sulphuric (IV) acid over crystals of copper (II) sulphate
…………………………………………………………………………………………………………
c) Reaction of dilute sulphuric (VI) acid with calcium carbonate 
…………………………………………………………………………………………………………
d) Zinc granules with dilute sulphuric (VI) acid
…………………………………………………………………………………………………………
15. Rhombic and monoclinic are allotropes of sulphur. They are inter-convertible as shown;
      	     96oC
Rhombic            Monoclinic 
i) What does the temperature 96oC represent.						(1mk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………
ii) State three differences between the two allotrope.					(3mks)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
iii) State two uses of sulphuric (VI) acid.							(2mks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………


16. Study the set-up below and answer the questions that follow;
 (
paper
)[image: ]
a) Identify gas X.											(1mk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………
b) Write an equation for the reaction that produces gas X.					(1mk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………
c) The flow chart below shows some of the processes involved in large scale production of sulphuric (VI) Acid. Use it to answer questions that follow:
 (
Absorption Chamber
) (
Reaction 
chamber
)	Substance A
	Sulphur (VI) oxide	  Oleum

	water
i) Name substance A.							(1mk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………
ii) Write equation for process that takes place in the absorption chamber.			(1mk)
…………………………………………………………………………………………………………
iii) Explain why sulphur (VI) oxide gas is absorbed in concentrated sulphuric (VI) acid before dilation.							(2mks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
17.  Explain why a piece of burning magnesium continues to burn in a gas jar of sulphur (IV) oxide.  							(2mks)	 
……………………………………………………………………………………………………………………………………………………………………………………………………………………
  
18. When hydrogen sulphide was bubbled into aqueous solution of iron (III) chloride, a yellow precipitate was formed;
a) State another observation that was made.							(1mk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………
b) Write an equation for the reaction that took place.							(1mk) 
……………………………………………………………………………………………………………………………………………………………………………………………………………………
c) [bookmark: _GoBack]What type  of reaction was undergone by hydrogen sulphide in this reaction.		(1mk)
19. The diagram below shows an apparatus for the laboratory preparation of carbon (II) oxide
[image: ]
a) Identify two mistakes in the set up.						(2mks)
b) Write an equation for the reaction between concentrated sulphuric (VI) acid and reagent C. 							(1mk)
c) State 2 uses of carbon (II) oxide.						(2mks)
20. Carbon reacts with a hot concentrated sulphuric (VI) acid;
a) Give an equation for the reaction that occurs.						(1mk)
b) What property of carbon is displayed by this reaction?						(1mk)


21. When carbon (IV) oxide is bubble in lime water, a white precipitate is observed. When excess carbon (iv) oxide is used the white precipitate dissolved to form a colourless solution. When the colourless solution is boiled the white precipitate reappears. Explain these observations.  (3mks)
22. The flow chart below shows how sodium carbonate is manufactured by the Solvay Process. Study it and answer the questions that follow:
[image: ]
a) Name the following substance:						(3mks)
i) Gas P………………………………………….
ii) Gas X…………………………………………
iii) Solid A………………………………………..
iv) Solid B…………………………………………..
v) Filtrate D………………………………………..
vi) Solid R…………………………………………
b) Write chemical equations for the reactions that occur in:					(2mks)
i) Chamber I………………………………………………….
ii) Chamber II ………………………………………………….
c) Name two gases that are recycled in the above process.						(2mks)
d) State three uses of sodium carbonate.						(2mks)





23. The figure below is a flowchart that shows the process that occurs in the manufacture of nitric (V) acid
 P		Q

 (
Nitric (V) acid
) (
          R
)


     S                                   Air

a) Name substances P, Q, R and S.							(4mks)
b) To obtain substance R, ammonia is heated at 900oC in the presence of air and a catalyst. The product is the cooled in air;
i) Name the catalyst for the reaction.						(1mk)
ii) Write the equation for the two reactions described in (b).			(2mks)
c) When ammonia is reacted with nitric (V) acid it produces nitrogenous fertilizers;
i) Explain why fertilizers play a major role in food production.		(2mks)
ii) State two problems associated with the use of nitrogenous fertilizers.	(2mks)
4
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