Chemical Energetics — 2020 IGCSE

1. June/2022/Paper_11/No.9
Which equation for the decomposition of calcium nitrate is correct?

A

B
o
D

Ca(NOs); — CaO + NO, + O,
Ca(NOs), — CaO + 2NO, + O,

2Ca(NOs), — 2Ca0 + 2NO, + O,
2Ca(NO;), - 2Ca0 + 4NO, + O,

2. June/2022/Paper_11/No.13
The equation for the reaction when hydrogen is used as a fuel is shown.

2H; + O —» 2H,0

Which statement about this reaction is correct?

o O oW

Energy is given out so the temperature of the surroundings decgaé a

Energy is taken in so the temperature of the surroundings i mcr

The reaction is endothermic so the temperature of the s ngs decreases.

The reaction is exothermic so the temperature of th@\dings increases.

3. June/2022/Paper_11/No.14
Which fuels release carbon dioxide when b

A

4. June/2022/Paper_ 12/No 5

1 gasoline
2 hydrogen
3  methane Q

1and2 C 2and3 D 3only

Water is added to anhydrous copper(Il) sulfate.

What happens during the reaction?

A

B
c
D

The copper(II) sulfate turns blue and the solution formed gets colder.
The copper(II) sulfate turns blue and the solution formed gets hotter.
The copper(Il) sulfate turns white and the solution formed gets colder.

The copper(II) sulfate turns white and the solution formed gets hotter.



5. June/2022/Paper_13/No.11
The energy level diagram for a reaction is shown.

A

products

energy

reactants

progress of reaction
Which statement is correct?

A The reaction is endothermic and heat energy is released.

B The reaction is endothermic and heat energy is taken in. 0
C The reaction is exothermic and heat energy is released. q

D é.

The reaction is exothermic and heat energy is taken in. ‘\

6. June/2022/Paper_13/No.15 v

Water is added to anhydrous copper(II) sulfate.

e ion formed gets colder.
ation formed gets hotter.

e solution formed gets colder.

What happens during the reaction?

A The copper(Il) sulfate turns blue and th
B The copper(Il) sulfate turns blue an
C The copper(Il) sulfate turns whi
D

The copper(II) sulfate e and the solution formed gets hotter.

7. June/2022/Papef /N

Which arrow on en vel diagram shows the overall energy change for an endothermic
reaction?

products
energy

reactants

Y

progress of reaction



8. June/2022/Paper_22/No.17
When a hydrogen-oxygen fuel cell is in operation, a different reaction happens at each electrode.

at the hydrogen electrode H, — 2H" + 2e

at the oxygen electrode 0, + 2H,0 + 47 — 40H

The electrons that are lost at the hydrogen electrode travel through the external circuit to the
oxygen electrode, where they are gained by the oxygen and water.

A hydrogen—oxygen fuel cell is operated for a period of time and four moles of oxygen molecules
are consumed.

Which mass of hydrogen is consumed?

A 20g B 40g C 80g D 16.0g
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9. June/2022/Paper_23/No.11
Which statement about fuels is correct?

A Coal and ethanol are examples of non-renewable energy sources.

B Hydrogen and oxygen can be reacted to produce an electric current.
C Large amounts of energy are taken in by a fuel when it burns.
D

Radioactive isotopes are burned to produce heat.



10. June/2022/Paper_31/No.4(d)
(d) The reaction of hydrochloric acid with calcium oxide is exothermic.

(i) State the meaning of the term exothermic.

(ii) The energy level diagram for the reaction of hydrochloric acid with calcium oxide is shown.

'y

reactants

energy

y products

progress of reaction e
Explain how the energy level diagram shows that this reac@t ermic.

11. June/2022/Paper_32/No.4(d)

(d) When nitric acid reacts with calcium
increases.

e, the temperature of the reaction mixture

(i) Choose the word which be es this reaction.

Draw a circle aro en answer.
ndothermic exothermic oxidation [1]

el diagram for the reaction of nitric acid with calcium hydroxide by

(i) Complefe th

writingflﬁwor
e reactants
e products.
|
energy

Y

progress of reaction

[1]



12. June/2022/Paper_33/No.4(c)
(c) Calcium carbonate decomposes when heated.

calcium carbonate — calcium oxide + carbon dioxide
(i) Calcium carbonate is used in the manufacture of lime (calcium oxide).

State one other use of calcium carbonate.

....................................................................................................................................... [1]
(ii) The decomposition of calcium carbonate is endothermic.
State the meaning of the term endothermic.
....................................................................................................................................... [1]
(ifi) The energy level diagram for the decomposition of calcium carbonate i whn.
ﬂ O
CaO + CO, Py b
A \
energy 0‘
CaCo, &
_
@
eaction
Explain how the energy level dia ws that this reaction is endothermic.
......................................................................................................................... [1]

(iv) When0.50gof onate decomposes, 120 cm® of carbon dioxide gas is produced.
.

Calcula’t::- q’vol arbon dioxide gas produced when 0.10g of calcium carbonate is

used.

volume of carbon dioxidegas = ... cm? [1]



13. June/2022/Paper_41/No.7(e)

(e) Ethanoic acid is a member of the homologous series of carboxylic acids.

State the general formula of this homologous series.

14. March/2022/Paper_12/No.15
Which row describes the changes that occur in an endothermic reaction?

energy change temperature

A energy given out to decreases
the surroundings

B energy given out to increases
the surroundings

c energy taken in from decreases q
the surroundings

D energy taken in from increases

the surroundings d
15. March/2022/Paper_12/No.16 0@

Which statement about fuels is correct?

A Heat energy is only produced by burnj

Hydrogen is used as a fuel altho ifficult to store.

B
C Methane is a good fuel oduces only water when burned.
D Uraniumis burned in uce energy.
i 5
16. March/2022/Paper®@2/N

Which row describes 1 anges that occur in an endothermic reaction?

energy change temperature

A energy given out to decreases
the surroundings

B energy given out to increases
the surroundings

C energy taken in from decreases
the surroundings

D energy taken in from increases
the surroundings




17. March/2022/Paper_22/No.16
Which statement about fuels is correct?

A

B
C
D

Heat energy is only produced by burning fuels.
Hydrogen is used as a fuel although it is difficult to store.
Methane is a good fuel because it produces only water when burned.

Uranium is burned in air to produce energy.

18. March/2022/Paper_22/No.17 o

Which statement about endothermic and ex@xic reactions is correct?

A

bond forming.

In an endothermic reaction, Ies§ is absorbed in bond breaking than is released in

In an endothermic re
reaction.

e activation energy is always higher than in an exothermic

In an exot i
bond formin

ore energy is absorbed in bond breaking than is released in

® -
In an exothermic r:
products.

n, the reactants are higher on an energy level diagram than the



19. March/2022/Paper_43/No.5(c) (ii)
(if) The chemical equation for this reaction can be represented as shown.

H H H H

The energy change for the reaction is —180kJ/mol.

Use the bond energies in the table to calculate the bond energy of a C—Clbond, in kJ/mol.

bond C-H C=C | CI-C1 | C-C
bond energy in kJ/mol 410 610 240 350

Use the following steps.

step1 Calculate the energy needed to break bonds. Q
O\i >

energy ne breakbonds = ........................... kJ

step2 Use your answer in step 1 an@nergy change for the reaction to determine
the energy released when re formed.

Q"’Q

energy released when bonds form = ... kJ

.
step ¥ rin step 2 and bond energy values to determine the energy of

bond energy ofa C—Clbond = ......ccccco i, kJ/mol
[4]



