Revision Questions for the Secondary 3 Chemistry End-of-year Exam

Question 1.

The graph below shows the heating curve for a pure chemical C:

b)

d)

300
y,
200 -
V.
temperature/°C ,

A

100 7

4
/'
P
0
0 10 20 30

time/min

What information provided by the graph indicates that chemical C is pure?

[1 mark]
Describe separation, arrangement and motion of the particles in chemical C at 60°C:

[1 mark]
Use appropriate terms from Kinetic Particle Theory to explain the shape of the graph as
chemical C is heated from 150°C to 250°C:

[3 marks]



Question 2.

The diagram below shows the apparatus used to prepare and collect a sample of ethene gas:

liquid alkane aluminium
on mineral oxide
fibre
2
v ethene
very strong
heat
water
a) Name the method by which the ethene gas is being collected in the diagram above:
[1 mark]
b) State one property of ethene gas that can be deduced from the information contained in the
diagram above:
[1 mark]
c) Why is it dangerous to stop heating before removing the delivery tube from the water?
[1 mark]
d) Ethene has the formula C;H4. Use a dot () and cross (x) diagram to show the arrangement
of the electrons, and hence the bonding, in ethene:
[2 marks]



Question 3.

The apparatus shown below is used to investigate the diffusion of gases:

gas jar——

/..

porous pot

gas X

point Z ——1 |

State what will happen to the level of the liquid at point Z when the following pairs of gases are

used in the apparatus shown above:
a) gas X =COandgasY =N

b) gas X =COzandgas Y =CH,

c) gas X =Neandgas Y = SO,

[2 marks]



Question 4.
Clearly and concisely, in four steps, explain how you would separate the following mixture of
chemicals, thus obtaining a pure sample of each chemical:
copper(ll) sulfate, sand, iron filings and naphthalene
] = 0

[4 marks]
Question 5.
Hydrogen (Symbol H) deuterium (symbol D) and tritium (symbol T) are isotopes of the same

element. Their atomic structures are shown below:

8o

hydrogen deuterium tritium
a) Use the information in the diagram above to complete the following table:
Symbol: Name of Particle: Relative (':har.ge on Relatlve.Ma.ss of
Particle: Particle:
©)
([
X
[3 marks]
b) Explain why the three atoms are isotopes of one another:
[1 mark]
C) What is the relative molecular mass of a molecule of tritium, formula T2?
[1 mark]
d) Explain why the three isotopes have similar chemical properties:
[1 mark]



e) Even though they have similar chemical properties, explain why tritium may react more

slowly than hydrogen:

[1 mark]

Question 6.
Four isotopes of iron are known to exist. Their mass numbers and percentage abundance are

given in the table below:

Isotope Percentage Abundance
SFe 5.80%
Fe 91.6%
*Fe 2.20%
BFe 0.40%

Calculate the relative atomic mass of this sample of iron based on the data that is provided. Give

your answer to three significant figures:

[2 marks]

Question 7.
a) Use a dot (e) and cross (x) diagram to show the arrangement of the electrons, and hence
the bonding, in magnesium nitride (the compound formed when magnesium reacts with

nitrogen):

[2 marks]



b) Aluminium is a strong metal with a relatively low density. Due to these properties,
aluminium is frequently used to make aircraft parts. However, to increase its strength even

further, magnesium is added to the aluminium to form an alloy. A diagram of this alloy is
given below:

Magnesium lon

Aluminium
lon

With reference to the diagram, explain why the addition of small quantities of magnesium to
aluminium increases the strength of the aluminium:

[2 marks]
Question 8.
a) Clearly and concisely explain the following observations:
i) Both copper (Cu) and sodium chloride (NaCl) conduct electricity when in the liquid

(molten) state, but only metallic copper conducts electricity when in the solid state:

[4 marks]

i) The boiling point of methane (CH.) is —164°C while the boiling point of diamond (C)
is +4827°C:



b)

The diagrams on the right show d) %
the nature and arrangement of the W
particles in five different chemicals o0 d)
labelled A to E. A B
-+l = L+X — ktX — A+ O O
Choose which diagram; A, B, C, D
+X — X+ — KX — (=) —
or E, best represents the arrangement Yo - A= )& - = O
of the particles in: AT AT AT NAT
C D
i) Graphite: ...
i) Oxygen: ...
iii) Xenon: L
iv) Calcium oxide:  ............

[4 marks]
Question 9.

a) Compound A (M; = 242) contains 29.75% carbon, 4.13% hydrogen and 66.12% bromine by
mass. Show that the molecular formula for A is CgH10Br2:

[2 marks]
b) The compound hydrogen peroxide is rapidly decomposed into water and oxygen gas by the
enzyme catalase according to the following balanced chemical equation:
hydrogen peroxide — water + oxygen
2H202(I) —» 2H0() + O2(g)
If the enzyme were to decompose 238 g of hydrogen peroxide, then calculate:
i) The mass of water produced:

[3 marks]



i) The volume of oxygen gas produced:

[2 marks]
Question 10:

A 50.0 cm? of a 1.0 mol/dm? solution of barium nitrate are added to 70.0 cm?® of a 0.5 mol/dm?3

solution of sodium sulfate:

Ba(NOs)2(aq) + NaSOs(ag) — BaSOa(s) + 2NaNOs(aq)

a) Which of the two reagents is the limiting reagent for the reaction?
[2 marks]
b) Calculate the mass of barium sulfate that should be produced by this reaction to
3 significant figures:
[2 marks]
c) Calculate the percentage yield for the reaction if only 5.80 g of barium sulfate are produced:
[1 mark]



Question 11:
The pH scale below shows the positions of five aqueous solutions, P, Q, R, S and T, of equal

concentration:

- - pH =
pH=1 pH =7 14
a) Which of the aqueous solutions is
i) Aweak acid: ...l Example:
i) A strong alkali: ... Example:
iii) Neutral: ... Example:
iv) A strong acid: ...l Example:
V) Aweal alkali: ... Example:
[5 marks]
b) Define the term strong acid:
[1 mark]
c) Write a balanced chemical equation for the reaction between nitric acid and calcium
hydroxide:
[1 mark]
Question 12:
Using your knowledge of acids, bases and salts, answer the following questions:
a) Calcium hydroxide (slaked lime) is added into acidic soils containing sulfuric acid.
Explain, with a relevant chemical equation, why this is done by farmers.
ChemiCal EQUALION: .. .eiiiiii it e e e e e s s e e e e e e s e e bnr e e e e e e e eeas
Your explanation:
[2 marks]



b)

c)

A student placed equal lengths of magnesium ribbon in equal volumes of 1 mol/dm? of
ethanoic acid and 1 mol/dm? of dilute hydrochloric acid. After 1 minute, there was more gas
collected from the reaction of magnesium with dilute hydrochloric acid. Explain the

observation using the relevant chemical terms.

[2 marks]

The reading on an ammeter, which gives an indication of a solution’s electrical conductivity,
gradually drops to zero when silver sulfate is slowly added to 50 cm? of aqueous barium

chloride. Explain the observation.

[2 marks]

Question 13.
Clearly describe how you would prepare a pure, dry sample of copper(ll) nitrate in the laboratory.

a)

b)

Reagents used:

[1 mark]

Balanced chemical equation for the reaction:
............................................................................................................... [1mark]

Step-by-step description of the procedure:
0] (=7 o
SIOD2 e
SIBD3 e
SIOD A oo
.......................................................................................... [4marks]
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Question 14.
The diagram below shows some of the properties and reactions of the ions A%* and B2*, and

substances X, Y and Z.

aqueous solution of
sodium hydroxide

add solution

cgntaining
P

B (aq) 1ONS

add solution

cgntaining
P

A (aq) 1ONS

(white precipitate XJ [ blue precipitate Y J
add excess aqueous add excess dilute
sodium hydroxide sulfuric acid
A 4 Y
precipitate dissolves precipitate dissolves
to form a colourless to form a blue
solution solution Z
a) Suggest identities for the ions A%* and B2*, and substances X, Y and Z.
A,
B2
X
D 22
Z
[5 marks]
b) Write the ionic equation to show the formation of the blue precipitate Y.
[1 mark]
c) Explain how sodium hydroxide solution can be used to distinguish between a solution
containing an iron(ll) compound and a solution containing an iron(lll) compound.
[1 mark]
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Question 15.
Indigestion tablets reduce the symptoms of heartburn by neutralizing excess hydrochloric acid in

the stomach. Indigestion tablets contain calcium carbonate, CaCOs, as the active ingredient.

a) Write a balanced chemical equation for the reaction between calcium

carbonate and dilute hydrochloric acid.

One brand of indigestion tablet claimed to offer “rapid relief from indigestion”. To investigate this
claim, a student performed two different experiments to determine how fast one whole indigestion
tablet reacted with an excess of 1.00 mol/dm? hydrochloric acid.

The apparatus and reagents that the student used for the first experiment are shown in the

diagram below.

cotton wool

conical flask

excess 1.00 mol/dm3
hydrochloric acid

one whole
indigestion tablet
containing calcium
carbonate, CaCOs3

] electronic balance
165-00g | |
b) Explain the function of the cotton wool in the experiment shown above.
[1 mark]
C) State how the mass reading on the electronic balance will change during the course of the
reaction.
[1 mark]



The apparatus and reagents that the student used for the second experiment are shown in the

diagram below.

one whole
indigestion tablet

gas
syringe

/

containing calcium S5.a°
carbonate, CaCO3

fIIIEIII

|

excess
1.00 mol/dm3
hydrochloric acid

The student measured the volume of gas produced at ten second intervals. Her results are

recorded in the table shown below.

Time /s

10

20

30

40

50

60 70

Volume of gas produced / cm?®

20

32

X

50

52

53 53

d)

Plot the student’s data on the graph paper provided below and draw a smooth curve

through the data points.
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[2 marks]



f)

g9)

Using your graph, predict the volume of gas produced at 30 seconds.

On the graph paper, sketch the graph of the results you expect the student to obtain if she
repeated the experiment using:

i) Excess hydrochloric acid of concentration 0.500 mol/dm3. Clearly label this line “A”.
[1 mark]
i) Half of one indigestion tablet that had been crushed into a powder. Clearly label this

line “B”.

[1 mark]

Using your knowledge of collision theory, explain why increasing the temperature of the
reaction by 10 °C will double the rate of the reaction between the indigestion tablet and

dilute hydrochloric acid.

[2 marks]

e Scan the QR code below for the answers to this assignment.

http://www.nygh.sg/miscellaneous/sec_3 chem ans.pdf

+++End+++
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