Chemical energetics — 2021 O Level

1.

Nov/2021/Paper_11/No.16
Which process is endothermic?

A atoms bonding to form molecules

B the chemical reaction occurring in a fuel cell

C the reaction of carbon dioxide and water to produce glucose and oxygen
D

the reaction of methane with oxygen to produce water and carbon dioxide
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The reaction of hydrogen with chlorine to form gaseous hydrogen chloride is Exothermic.

Which statement is correct? Q

A The total energy of bond formation is greater than the total £n nd breaking.
B The total energy of bond breaking is greater than the tota%&y of bond formation.
C The temperature of the reaction mixture falls during

D

The temperature of the reaction mixture remain ged during the reaction.
ganufacture of ammonia.

2(9) + 3Ha(9) = 2NHa(g)
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The equation shows the reacti

Which changeqowill
e
A addition of a catal

activation energy of the reaction?

B decrease in temperature
C increase in concentration
D

increase in pressure
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The manufacture of sulfuric acid by the Contact process involves the use of three different raw
materials.

How many of these raw materials are elements, how many are compounds and how many are
mixtures?

elements compounds mixtures
A 0 3 0
B 1 2 0
C 1 1 1
D 2 0 1
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The equation shows the reaction of glucose with oxygen. E q

C5H1203 + 602 — 6C02 + GHzo\

Which statement about this reaction is correct? *
A It can occurin the dark. v

B Itis endothermic. &

C It needs chlorophyll as a catalyst. c’@

D

It occurs in plants but not in anlmals
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The energy profile diagram of Q@ action is shown.

<&

*

progress of reaction

Which statement is correct?

A The reaction is exothermic.
X represents the activation energy for the reaction.

Y represents AH for the reaction.

o 0O W

Z represents the energy given out as the reaction proceeds.
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Magnesium undergoes oxidation when it reacts with aqueous silver nitrate.
Mg + 2Ag* — Mg?* + 2Ag
(a) Explain how this equation shows that magnesium is oxidised.

............................................................................................................................................. [1]
(b) The reaction of magnesium with silver nitrate is exothermic.
Complete the energy profile diagram for this reaction.
Label reactants, products and AH. 0
\ O
.\b
energy 0‘
0(0
-
ess of reaction
Q 2]
(c) Acidified aqueous silver @a ded to a solution containing halide ions.
A yellow precipitate i ed.
State the name of: e ion present in the solution.
L
........... ",‘, ettt ettt se ettt sttt s et et ssnetse s enesenensresssnsseessneesnene 1]
(d) Silveris a metal.
Use your knowledge of the structure of metals to explain why silver is malleable.
............................................................................................................................................. [2]



(e) The table gives information about the thermal decomposition of some metal carbonates.

ease of thermal

metal carbonate decomposition

calcium carbonate decomposes at 900°C

magnesium carbonate decomposes at 540°C

does not decompose

sodium carbonate below 1000°C

Describe how the ease of thermal decomposition depends on the position of these metals in
the reactivity series.

[Total: 7]




8.
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Chlorine reacts with phosphorus to form phosphorus(II) chloride.

3CL, + 2P — 2PCI3
The reaction is exothermic.

(a) Explain in terms of bond breaking and bond forming why the reaction is exothermic.

(ii) When aqueous bromine is added to potassium chlo* re is no reaction.

(c¢) Phosphorus(ILl) chloride reacts with
and hydrochloric acid.

[Total: 5]
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Phosphorus reacts with hydrogen to produce phosphine, PH,.

2P + 3H, —> 2PH,

The reaction is endothermic.

(a) Complete the energy profile diagram for this reaction.

Label reactants, products and AH.
A

energy

progress of re

$ 2
g, why the reaction is endothermic.

(b) Explain, in terms of bond breaking and

............................................................................................................................. 2]
(c) Phosphine reacts n to form phosphorus(V) oxide, P,O,,, and water.
Complet this reaction.
p ‘e»?e“‘
¢ IPH, + ... O, = PO, + ... H,O [1]
[Total: 5]
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Solution X is colourless. A few drops of aqueous potassium iodide solution are added to a sample
of X. No change is seen.

Solution Y is colourless. A few drops of aqueous acidified potassium manganate(VII) solution are
added to a sample of Y. The colour of the potassium manganate(VII) disappears.

What can be deduced about X and Y from these two observations?

A

B
Cc
D

X and Y are both reducing agents.
X is an oxidising agent and Y is not a reducing agent.
X is not a reducing agent and Y is an oxidising agent.

X is not an oxidising agent and Y is a reducing agent.

Q°Q0




