MARKING SCHEME, CHEMISTRY, 2019  (100 marks)

S1, SECTION A: (70 marks)
1. Chemistry helps people in:
a) Foods and beverages industry in Rwanda        (2 marks)
-Chemistry knowledge and skills help to preserve food such as meat and vegetables at home or in industries.
-Chemistry knowledge and skills help to treat milk so that it can last for many months without going bad.

b) Water treatment industry in Rwanda         (2 marks)
-Water is treated using chemistry knowledge and skills so that it can be safe for drinking by adding flocculants to get clear water and sodium hypochlorite is added to kill harmful germs.
(Accept other correct descriptions)
2. a)  2 laboratory rules and regulations.        (2 marks)
-Do not taste the chemicals in the laboratory

-Report all accidents, injuries and breakage of glass or equipment to the teacher immediately.
(Accept other correct laboratory rules and regulations)
b) I should flush and spill plenty of cold water on my hands for at least 10 minutes as a first aid in the laboratory in case an acid is poured on my hands accidentally.     (2 marks)
3. a) The advantage of using a bunsen burner rather than a charcoal  stove in the laboratory.     (2 marks)
-A bunsen burner does not emit sooty flames unlike charcoal stoves
-A bunsen burner gives off adequate heat which is not too much like a charcoal stove.

(Accept other advantages) 

b) An example of 1 substance that may undergo the following physical change:        (2 marks)
i) Evaporation : Water     

ii) Sublimation : Iodine solid crystals 

(Accept other example substances) 

c) 2 methods that can be used to separate a heterogeneous mixture.    (2 marks)
-Decanting

-Filtration

(Accept other methods) 
4.a) i) The charge = +1 

Mass of a proton : 1        (2 marks)
c) An element is a substance whose all atoms have the same number of protons.       (2 marks)
(Consider the underlined statements when awarding marks)
5.a) The  metallic character decreases as you move across a period in the periodic table of elements from left to right due to the increase of electrons in the valence shell.        (2 marks)
b)  The names of 2 noble gases         (2 marks)
-Neon

-Helium 

6.a) 2 sources of water in nature         (2 marks)
-Lakes

-Rivers

b) The social-economic importance of water in Rwanda: Water is used for domestic purposes to cook food, wash clothes and bottled water can be sold in shops to get money to develop the country.  (2 marks)
(Accept other correct explanations)

7.a)  2 important uses of carbon dioxide gas   (2 marks)
-Carbon dioxide is used to extinguish fire

-Carbon dioxide is used in bottling soft drinks

(Accept other correct explanations)
b) The green-house effect (global warming) in the earth”s atmosphere is caused mainly by too much accumulation of carbon dioxide in the atmosphere. The carbon dioxide prevents reflection of heat from the earth surface to upper layer of the atmosphere.   (2 marks)
(Accept other correct explanations)
8.a) 1 type of waste material:        (1 mark)
-Potato peels

(Accept other correct examples)
b)  Biodegradable solid wastes are solids that can decays or decompose into smaller particles.          (2 marks)
9. a) Balanced chemical equation:     (2 marks)
    C3H8(g)  + 5O2(g)  →  3CO2(g) + 4H2O(l)
b) The law of conservation of matter states that matter can neither be created nor destroyed.         (2 marks)
10.a) Acid is a substance that can donate protons or hydrogen ions or accept electrons.        (2 marks)
b)  2 properties of alkalis (bases)     (2 marks)
-Alkalis have a pH greater than 7

-All alkalis turn red litmus paper to blue

(Accept other correct answers)

11.a) Chemical equation of reaction to prepare sodium chloride NaCl:               (2 marks)
NaOH + HCl  → NaCl + H2O
(Accept other correct equations)
b) One difference of observable changes that take place when Cu(NO3)2 and CuSO4 crystals are heated in the laboratory.                 (1 mark) 

-The heating of Cu(NO3)2 results in liberation of brown NO2 gas while CuSO4 does not.

(Accept other correct answers)

12. a) -The reduction of plants means reduction of species in which photosynthesis takes place. 

-During photosynthesis, its by-products include oxygen gas which is emitted in the atmosphere.  

-So a reduction in plants results in a reduction in oxygen abundance in the earth”s atmosphere.    (2 marks)
(Accept other correct explanations)
b) i) The name or chemical formula of substance X: Potassium chlorate or KClO3       (1 mark)
ii) Water in the trough absorbs any solid or gaseous substance which is mixed with oxygen so that we obtain pure oxygen gas in the collecting jar .         (1 mark)
iii) The chemical equation of the reaction of decomposition that takes place when X is heated. (2 marks)
2KClO3(s) → 2KCl(s) + 3O2(g)
13.a) Freezing of a substance is the cooling of liquids and the liquids change to solid state.                                (2 marks)
b) The change in arrangement of particles from gaseous state to liquid state is achieved due the inter-particle attractive forces that increase so that the particles come closer to each other in liquid state.           (3 marks)
14.a) The names of 2 substances that undergo sublimation on heating: (2 marks)
-Ammonium chloride

-Iodine        
(Give 1 mark for each answer)             

b) 2 methods that can be used to separate a heterogeneous mixture constituted of a solid and a liquid substances.   (2 marks)

-Filtration

-Decantation

(Give 1 mark for each answer)
15.a) 2 physical properties of pure water.        (2 marks)

-Pure water freezes at 0 0C

-Pure water is colourless, odourless and tasteless.
(Give 1 mark for each answer)
b) 3 steps which are used during the treatment of water for drinking.      (3 marks)

-Flocculation

-Decantation

-Disinfection

(Give 1 mark for each answer)
(Accept other correct answers)
16.a) The importance of each of the following constituents of air:         (3 marks)
i) Nitrogen: Is required to fix nitrogen in plants in form of nitrates that transform into proteins later

  ii) Oxygen: Is required for respiration of plants and animals.

iii) Carbon dioxide: Is required by plants to synthesize sugars.
(Give 1 mark for each answer)
      (Accept other correct answers)
b) 2 pollutants of air: Nitrogen dioxide gas and sulphur dioxide gas.  (2 marks)
-Pollution of air can be prevented by installing absorption chambers on chimneys of engines that release the pollutant gases.    (1 mark)
(Accept other correct answers)
SECTION B: Attempt three questions in this section (30 marks)
17.a) The equation for the thermal decomposition of calcium carbonate.                         (2 marks)

CaCO3(s)     heat       CaO(s) + CO2(g) 
(Give 1 mark for unbalanced equation)

b) The law of conservation of matter states that for any closed system the mass of the system cannot change.  (2 marks)

(Accept other correct answers)

(Give 1 mark for each underlined statement)
c) The product of the reaction given below for the industrial production of ammonia and balance the equation.      (2 marks)
3H2(g) + N2(g) → 2NH3(g)       

(Give 1 mark for unbalanced equation)
d) An acid is a molecule or substance that can donate H+ ions or which can accept electrons.          (2 marks)
(Give 1 mark for each underlined statement)
e) The names of 2 natural acids.       (2 marks)

-Hydrochloric acid in the stomach

-Citric acid in oranges.

(Give 1 mark for each underlined statement)
18.a) 3 properties of alkalis. (3 marks)

-Alkalis turn red litmus paper to blue

-Alkalis taste bitter, feel slippery and have a ph greater than 7

-Alkalis react with acids to form water and a salt.

(Give 1 mark for each answer)
b) The colour of methyl orange indicator in:  (2 marks)
i) Acid solution: Red         ii) Alkaline solution: Yellow
(Give 1 mark for each answer)
c) 2 application (uses) of acids by man:  (2 marks)

-Acids are used in car batteries

-Acids are used dyes

(Give 1 mark for each answer)
(Accept other correct answers)
d) 3 hazards that can be caused by acid rain.   (3 marks)

-Respiratory diseases

-Degradation of building structures which are covered with Calcium carbonate

-Harmful fo fish.
(Give 1 mark for each answer)
(Accept other correct answers)
19.a) 2 uses of inorganic salts.    (2 marks)

-To make chalk

-To make dry cells.
(Give 1 mark for each answer)
(Accept other correct answers)
b) 2 physical properties of inorganic salts.    (2 marks)

- Inorganic salts conduct electricity

- Inorganic salts are brittle.

(Give 1 mark for each answer)
(Accept other correct answers)
c) Copper sulphate CuSO4 decomposes when it is heated strongly.

i) The chemical equation for the thermal decomposition of copper sulphate.                         (2 marks)

2CuSO4(S)              heat     2CuO(s) + 2SO2(g) +O2(g) 
(Give 1 mark for unbalanced equation)
ii) The colour of the solid product formed: Black    (1mark)
(Give 1 mark for each answer)
(Accept other correct answers)
d) 2 chemical substances that can be used to prepare oxygen gas in the laboratory.   (2 marks)

-Hydrogen peroxide

-Manganese dioxide.

(Give 1 mark for each answer)
e) One physical properties of oxygen gas.

-Oxygen dissolves slightly in water.

(Give 1 mark for each answer)
(Accept other correct answers)

20.a) The chemical equation for the reaction between ammonium chloride and calcium hydroxide powder.        (2 marks)
i) 2NH4Cl(s) + Ca(OH)2(S)      heat        2NH3(g) + CaCl2(s) + 2H2O(g)    
(Give 1 mark for ionic equation)        
ii) H2SO4 cannot be used to dry ammonia in this experiment instead of calcium oxide.      (2 marks)

-NH3 would react with H2SO4 to give a salt of (NH4)2SO4
iii) The method of collection of ammonia in the apparatus.   1 mark)

-Upward delivery or downward displacement of air.

iv) -A test reagent which can be used to detect the presence of ammonia in the gas jar: Red litmus paper

 -The observable change: The red litmus paper turns blue if ammonia is present.            (2 marks)
(Give 1 mark for the reagent and 1 mark for the observation)
(Accept other correct answers)
b) The danger of carbon monoxide to man:
-Carbon monoxide binds to the haemoglobin which is responsible for transporting oxygen in the body. 
The end result is that oxygen will not be transported in the body and death of the individual occurs.   (1 mark)
(Give 0.5 mark for each underlined statement)

(Accept other correct descriptions)
c) Two ways you can advise people in your village to reduce air pollution.        (2 marks)

-I can advise people to plant trees

-I can advise people to stop igniting bush fire.
(Give 1 mark for each underlined statement)

(Accept other correct descriptions)
