Candidate Name: MARKING SCHEME

MINISTRY OF GENERAL EDUCATION
Jimel Mission Boarding School

End of Term One Examination Ny
Grade 12 ‘ w
Science 5124/2
Paper 2 19" April, 2021

Addition Materials:

Soft clean eraser

Soft pencil (type B or HB is recommended)

Time 2 Hours

Instructions to candidates

There are three sections in the paper A, B and C. Answer all questions in section A and B
within the spaces in the paper. Choose two questions from Section C

ANSWER GRID FOR SECTION A

PUT A (x) ON THE LETTER INDICATING THE CHOICE OF YOUR ANSWER

1.1 A B C D 11. |A B C D
2. A B C D 12. |A B C D
3.1A B C D 13. |A B C D
4.1 A B C D 14, |A B C D
5. 1A B C D 15. |A B C D
6. A B C D 16. |A B C D
7.1 A B C D 17. | A B C D
8. 1A B C D 18. | A B C D
9.1A B C D 19. |A B C D
10 A B C D 20. |A B C D
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SECTION A

i ided.
Answer all the questions on the answer grid provi

atus that he could use to accurately mgas
e a salt of sodium metal by neutralisation.
dvise him to use?

ure 10.5cm? of dilute

Al A learner wanted an appar Which one of the

hydrochloric acid to prepar
following apparatus would you a

A Beaker
B Burette
C Pipette

D Volumetric flask

?
In which conversion do water molecules lose energy:
Water vapour

7\

Water €«—Ice

A2

A Ice —> water
B Ice ——> water vapour
C Water vapour —— ice
D Water —— water vapour
A3 Which one of the following best describes metallic bonding? It is a force of attraction
between ...
A two different types of metals.
B protons in the nucleus of a metal and the valence electrons of the metal.
C valence electrons and protons in the nucleus of a non-metal.
D valence electrons and metal ions.

A4 Lime water is a strong alkali. What would be the net ionic equation for a reaction between
lime water and an acid solution of nitric acid?
A H(aq) + OH (aq) — H,0y
B H"@g) + NO3™ (aq) — HNOsy
C Ca®* (aqy + 2NO3 (5q)—> Ca(NO3)s a0y
D Ca** (aq) + 20H (ag) = Ca(OH)as)

A5 A sample of.an oxide of manganese is analysed and it is found that 11.0g of manganese
combined with 4.8g of oxygen. What is the empirical formula of the oxide? )

A Mn,O
B Mn,0;
C Mno
D MnQO
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A6

The letters used are not symbols of the actual elements. Which element A B CorDis
the least metallic?

A7 Which property shows a decreasing trend in the elements from Group I to Group VII
across a period of a Periodic Table?
A Non-metallic character

B Number of electron shells
C Radius of the atoms
D Reactivity with water

A8 Which one of the following elements burns in air to give a compound which dissolves i
water to form a solution of pH=27? n

A Aluminium
B Hydrogen
C Sodium
D Sulphur

A9  Identify the ion which will give only a clear solution when treated with an excess of
aqueous ammonia.

A Zn*t
B Pb**
C Fe’*
D AP

A10 A learner titrates aqueous sodium hydroxide from a burette with dilute hydrochloric acid
in a flask. After the titration, the flask is emptied. What is the correct procedure before

the next titration?

A Rinse out the conical flask with dilute hydrochloric acid.
Rinse out the conical flask with aqueous sodium hydroxide.
Rinse out the conical flask with distilled water.

Use the conical flask again without rinsing.

O o w
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B1 Study the figure B1.1 and B1.1 below and answer the questions that follows

7 Process A R O ®) O
ﬁ%@@%%%@@ O O O

Process B
Process C
O~
Figure B1.1 changes of state
Table B1.1 common substances
Substance Aluminium oxide Ammonium chloride | Calcium hydroxide
Substance Copper (1) sulphate lodine crystals Water

a) (i) Identify process A in Figure B1.1
........ Sublimation

[Total: 5 marks]

B2 In an experiment to prepare a salt, a learner reacted 3.0g of magnesium oxide with 40.0cm? of

dilute nitric acid of concentration 2.0mol/dm?

a) Write a balanced chemical equation for the reaction
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b) Calculate number of moles of

i) Magnesium oxide

Relative Molecular Mass Data Note: when solving this kind of
problem in mole concept
MgO m= 3.0g; Mr=40g/mol always write the collect
Mg: (1x24= 24g/mol) n = m/Mr molecular formula and
determine the relative atomic
O: (1x16=16g/mol) =3.0g/40g/mol mass.
1
RAM =40 +16 = 40g/mol =0.075mol 1]
i) Dilute nitric acid
Data Concentration= number of moles/volume
C= 2.0mol/dm? C =n/V
V=40.0cm? = (40/1000cm?) 2.0mol/dm? =n/ 0.04dm? (Multiply)
=0.04dm? n = 2.0mol/dm? x 0.04dm?(cancel out the volume)
[1]
Always convert the volume in cm® to n=0.08mol
dm? by dividing with 1000

iii) Determine the limiting reactant

According to mole ratio from the balanced chemical equation

1mol MgO : 2mol HNOs
According to mole ratio based on calculations
0.075mol MgO 0.08mol HNO3

We can conclude that Magnesium oxide was a limiting reactant in such a way, it finished first

when there was still 1mol of HNOs.

[2]
[Total: 6 marks]
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B3 Table B3.1 below shows the elements in a Period on the Periodic Table

Table B3.1: Elements in a Period

Li Be B C N O F Ne

a) To which period of the Periodic Table do these elements belong?

c) Answer the following question using only the elements in the table B3.1
Each element can be used once, more than once or not at all

i) Which two elements would form an ionic compound?

_______ LiandO,LiandF.BeandF,BeandO [l
i) Which element has a valency of three

e BBORON) [1]
iii) Which element has allotropes?

___________________ C(Carbon) . ]

[Total: 5 marks]
B4. Atoms A, B and C have 8, 17 and 20 electrons respectively.

a) Using the letters, construct a chemical formula of a compound formed between atoms
of elements A and C.

b) Elements B and C can react to form a compound.
i) Name the type of bond formed in the compound

lonic or electrovalent bond

Prep by Mr. Ngosa, M [+260777388572/+260965850266-Watsapp] Page 6 of 11



Candidate Name: MARKING SCHEME

- they conduct electricity in molten state

- they have high density

c) Draw the electronic structure of the product formed when atoms of element A
combine with element C

Electronic Configuration
2My2: 2,8, 2
35‘5CI17.' 2, 8, 7

2+

[2]

d) Give one industrial use of element B

- ltused in treatment of water

- Sterilization of clinical instrument

- Used in cleaning industries

[Total: 6 marks]
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Section C

Answer two questions from this section. Write your answer in the separate answer booklet
provided.

C1 Study the figure below showing a compound.

KEY:

X2, 4
- Y 2,6

a. Name the compound shown below.

Carbon dioxide [1]
b. Write down the chemical formula of a compound
CO: [1]

Covalent bonding [1]

octet state) [2]

- It has a low density, colourless and odourless [3]

Total: 10marks
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C2 Calcium oxide is an important compound that is manufactured from limestone
(@) (i) State the method by which calcium oxide is made from limestone
Decomposition [1]
(if). Write a balanced chemical equation for the formation of calcium oxide from
limestone, include state symbols.

Calcium carbonate + O,  —— Calcium Oxide + Carbon Oxide

Lime [1]

(c) During production of calcium oxide from limestone, a gas is evolved as a by-product

(1) Describe the chemical test for the gas
It turns lime water milky when passed through lime water (calcium hydroxide) [2]

(i) By what method is the gas collected when prepared in the laboratory? Give a
reason for your answer.

1t’s collected using beehive trough, because it’s less dense than air [2]

(i)  State two uses of the gas

- it’sused as coolant in refrigerators. and cold rooms [2]

[Total: 10 marks]
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C3 _ . -
(a) Define an acid.
(b)  Study the following reaction scheme.
Sodium hydroxide Calcium hydroxide

Dilute sulphuric acid l lDilute nitric acid

Solution K + Water Solution L + Liquid M

N

\)
White precipitate N
+
Solution O
(i) Give the names and formula of substances K to 0. [5]
(ii) Write the balanced chemical equation for the, formation of solution L and
liquid M. (2]
(iii) Write an ionic equation for the formation of the white precipitate N.
Include state symbols. “ [2]

MTatal: 1N markel

Answers to Question C3 above
(a) An acid is the substance which when dissolved in water produces hydrogen ions as the
only positively charged particles.
An acid is also defined as a proton donor [1]
(b) Sodium hydroxide + dilute sulphuric acid ——»Solution K + water
Sodium hydroxide + dilute sulphuric acid ———Sodium sulphate + water
NaOH @q + H2SO4 (aq) — —» NaSO2@@q + H20 ()
Calcium hydroxide + dilute nitric acid ——  Solution L + Solution M
Calcium hydroxide + dilute nitric acid ——— Calcium nitrate + Water
Ca(OH) 2q) + HNOs @) —— Ca(NOs)2(q) + H20aq)
Solution L + Solution L ——————— > White precipitate N + Solution O
Calcium nitrate + Sodium sulphate ——— Calcium sulphate + Sodium nitrate

Ca(NOs3): (ag) + NazSO2@ag) —— CaSOa (ag) + NaNO3(aq)
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(i) Solution K= Sodium sulphate (Na>SOs); Solution L = Calcium nitrate (Ca(NOs)a,

Solution M= Water (H20); White precipitate N= Calcium sulphate (CaSOs (ag))

and Solution O = Sodium nitrate (NaNOz3(ag))

(i) Calcium hydroxide + dilute nitric acid —— Calcium nitrate + Water

Ca(OH) 2qy + 2HNO3 @) ——— Ca(NO3)2@g + 2H20(aq)

(i) Ca(NOs)2 g . NaSOzay —— CaSOse  +NaNOsag
Ca’* + NOs™ Na* + SOs* ——» CaSO0x4 ) Na* +NOs-
Ca? + SO4* e CaSO0s4 (s

The End
Prep by Mr. Ngosa (M)

Contact: +260777388572/ +260965850266 (\Watsapp)
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