BIGIG'SE

CHEMISTRY

EXAMINATION PAPERS

4

UNDERSTAND e PRACTICE ¢ SUCCEED




2 R R A
22 R RN
4+ 4+
4444
+4+ 44
+4
,.

BGCSE ¥ SAT

CLASSES CLASSES

0 Exam-Focused Learning ' o Smart Test Strategies

0 Past Papers & Strategies 0 Stronger Scores

@ Stronger Understanding 0 Time Management Skills

Q Better Grades, Brighter Future 7 0 College & Scholarship Ready

CLA?SES

@ Clear, Simple Explanations

@ Focus on Understanding
(] Help That Fits Your Pace
0 Build Confidence, Get Results /

‘1 EXPERT TEACHING. E LEARN SMARTER. Jl FOCUSED SUPPORT. THEOPENHANDEDCLASSROOM:
~— (BB @

. PROVEN RESULTS. ACHIEVE MORE. REAL RESULTS. (242) 426-8891



https://www.theopenhandedclassroom.com/bjc-classes
https://www.theopenhandedclassroom.com/bgcse-classes
https://www.theopenhandedclassroom.com/sat-classes

\L!/.J/ THE @©PENHANDED CiL A SSIR IO @M

BGCSE

FREE
SOLUTIONS

MANUALS

&
-

COMPLETE SOLUTIONS FGR ALL
MAJOR SUBJECTS

MATHEMATICS

ENGLISH LANGUAGE

HISTORY

RELIGIOUS STUDIES

ACCOUNTS

SIC IE'N\E E'S (Bl @O R HY SIES,
COMBINED SCIENCE)

©LENERERGINE)

©

FOREIGN LANGUAGE
(FRENCH AND SPANISH)

UNDERSTAND. PRACTICE. SUCCEED.



https://www.theopenhandedclassroom.com/bgcse-solutions-manuals

QLU ENTNy EXAM-PROVEN.

FREE

LISTENING

COMPREHENSION
AUDIO FILES

THE EXACT AUDIO USED

IN PAST BJC & BGCSE EXAMS /

A

REAL EXAMS REAL PREPARATION REAL RESULTS
The exact listening Hear what you'll Practise with purpose.
comprehension audio hear in the Improve your confidence
from past papers. real exam. and performance.
—e AVAILABLE FOR: - ===
BJC BGCSE BJC BJC BGCSE BGCSE
ENGLISH ENGLISH FRENCH [ SPANISH | FRENCH [ SPANISH ]
LANGUAGE
J
£ ————  WHY THESE AUDIO FILES MATTER =5
lf © V
| “’d | A
EXACT AUDIO EXAM FAMILIARITY STRATEGIC ADVANTAGE 100% FREE
The exact recordings Get used to the real Walk in confident High guality.
used in past voices, speed, accents knowing exactly No cost.
BJC & BGCSE exams. and exam conditions. what to expect. Just results.

BETTER PREPARATION.
BETTER RESULTS.

PAST EXAMS. REAL AUDIO. BETTER PREP. GREATER CONFIDENCE.

DDWNLDAD START PRACTISING



https://www.theopenhandedclassroom.com/listening-comprehension-audio-files

3051/3 BGCSE

School Number Candidate Number

| - bl e ]

Surname and Initials

CHEMISTRY

PAPER 3

Tuesday 22 JUNE 2021  12:00N0ON-1:30P.M.

Additional materials:
Graph paper Calculator (not graphing) may be used

MINISTRY OF EDUCATION
NATIONAL EXAMINATIONS

BAHAMAS GENERAL CERTIFICATE OF SECONDARY EDUCATION

INSTRUCTIONS AND INFORMATION TO CANDIDATES
Do not open this booklet until you are told to do so.

Write your school number, candidate number, surname and initials at the top of this page as well
as at the top of all lined paper submitted.

Answer ALL questions in Section A in the spaces provided on this question booklet and any
TWO questions from Section B on the lined paper provided at the back of this question booklet.

Equations and diagrams should be given wherever they are helpful.

Essential working must be shown.

For Examiner’s Use
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are given in brackets [ ]. 1 '
Relative atomic masses are given in the Periodic 2
Table printed on page 2. 3

4
ADDITIONAL INFORMATION -
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s.t.p. (t=0°C,p=1atm.) 5

6
The volume of one mole of gas at room temperature
and pressure (r.t.p.) is 24 000 cm?, 7
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SECTION A

Answer all questions.

1. An experiment was conducted in a laboratory for a fixed mass of carbon dioxide gas at a constant

pressure.

The data for the experiment is shown in the table.

Volume (cm?)

91 100 106 113

Temperature (K) 270 294 313 324

Use the table to answer the following questions:

(a) (@

(i)

(iii)

(iv)

Explain the relationship between volume and temperature for the fixed mass of
carbon dioxide collected in the experiment.

[1]

Name the gas law demonstrated in the data.

[1]

Write the formula for the gas law named.

[1]

A balloon at 293K has a volume of 120 dm?. If the temperature was increased to
323K, what will be the new volume of the balloon?

[2]

[Turn over



(b) (i) Using the axes of the graph sketch a line to represent the relationship between
volume and pressure for a fixed mass of gas at a constant temperature.

A
8
;g =
-
Pressure (atm)
L1]
(ii) Write the mathematical formula for the Combined Gas Law.

[1]

(iii) A helium filled balloon has a volume of 25.0 cm? at 298K and 2.0 atm. Calculate
the new volume in dm? of the balloon at 4.0 atm and 283K.

[2]

(c) State the environmental condition caused by having too much carbon dioxide gas in the
atmosphere.

(1]

TOTAL MARKS [10]



2. The balanced equation for the reaction of phosphoric acid with magnesium hydroxide is:
2H,PO, + 3Mg(OH), — Mg,(PO4), + 6H,0

In this reaction, 23.00 cm? of 0.25mol/dm? of phosphoric acid, H,PO, is titrated with magnesium
hydroxide, Mg(OH),.

The titration results are shown in the table.

rough titre/cm? titre 1/cm? titre 2/cm?
23.00 22.20 22.30
(a) (i) Calculate the number of moles of phosphoric acid used in the reaction.
p
mols [2]
(ii) Determine the average volume of magnesium hydroxide produced.
dm? [1]
(iii) Use the equation given and (a) (i) to determine the number of moles of magnesium
hydroxide.
o mols [2]
(iv) Using the volume in (a) (ii) and the moles in (a) (iii) determine the concentration

of magnesium hydroxide.

mols/dm? [2]

(b) State one use of magnesium hydroxide.

(1]

(c) Give the balanced symbol equation for the reaction between magnesium hydroxide and
sulfuric acid, H,S0,.

. [2]

TOTAL MARKS [10]
[Turn over
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3. The diagram shows the electrolysis of copper sulfate using copper electrodes.
|
A B
(a) (1) Identify A and B as anode and cathode.

(b)

(i)

(@

A
B [1]
Describe the composition of electrodes A and B.

[1]

Draw diagrams to show how the positive and negative electrodes would look

after the reaction has occurred.

Diagram of positive electrode

Diagram of negative electrode

2]



(ii) Write the equations to depict the reaction at the positive electrode and at the
negative electrode.

Reaction at positive electrode

Reaction at negative electrode , [4]

(c) Electroplating is an important chemical process. Give two reasons for its importance.
2]
TOTAL MARKS [10]
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Sulfuric acid is a commercially important chemical. It is produced during the Contact Process.
In stage one of the process, sulfur is burned in air to make sulfur dioxide.
The equation for the reaction in stage two of the process is shown.
280,(g) + Oy = 2804g)
The reaction occurs at equilibrium.

(a) (i) Define the term equilibrium.

[1]
(ii) Name the catalyst used in stage two of the Contact Process.
(1]
(b) Use Le Chatelier’s Principle to explain the changes, if any, in yield of SO,.
(i) The total pressure of the system was increased.
(2]
(i1) The catalyst was removed.
[1]
(c) In the final stage of the process the SO, reacts with water.
Write the balanced symbol equation for this reaction. Include state symbols.
[3]
(d) Sulfuric acid is a powerful oxidising agent. Name another property of sulfuric acid.
[1]




=

(e) Write a word equation for the formation of ammonium sulfate from sulfuric acid.

[1]

TOTAL MARKS [10]
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SECTION B

Answer any TWO questions from this Section.

s A student reacts equal masses of sodium hydrogencarbonate, NaHCO, tablets (5.0 g) with equal
volumes, (30 ecm?) but different concentrations of sulfuric acid, H,SO,.

The results are shown in the table

Trial | Concentration | Time | 0| 1] 2| 3| 4] 5| 6| 7| 8| 9] 10
of sulfuric acid, (min)
H,SO,
(mol/dm?)
A 1.0 Volume | 0| 15| 24| 31| 37| 41| 44| 46| 47| 48| 48
of gas
B 2.5 (cm3) 0|/30|39| 45| 47| 48| 48 | 48 | 48 | 48 | 48
(a) (1) Using the data in the table plot a graph of volume against time for the two

(i)

(iii)

(iv)

v)

(vi)

different concentrations of sulfuric acid, H,SO,. Label the plotted lines trial A
and trial B respectively. [6]

Using laboratory apparatus sketch a diagram demonstrating how a student can
conduct the experiment in (a)(i). [3]
Write a balanced chemical equation for the reaction of sodium hydrogencarbonate,
NaHCO, with sulfuric acid, H,SO, to form sodium sulfate, Na,SO,. [2]

State which Trial is faster. Use collision theory to explain the difference in the
rate of A and B. 2]

30cm? of sulfuric acid, H,8O, in Trial B was reacted with the sodium
hydrogencarbonate, NaHCO, tablet. Calculate the number of moles of sulfuric
acid. [1]

Using your answer in (a)(v) and the equation in (a)(iii), calculate the mass of
sodium sulfate, Na,SO, produced. [2]

(b) Trial A was repeated with 5.0g of powdered sodium hydrogencarbonate instead of solid
tablets. All other conditions were kept the same.

Using the collision theory, explain whether the solid or powdered form of sodium
hydrogencarbonate will react faster. [2]



(©)

—] 1~

The presence of calcium hydrogencarbonate in water causes temporary hardness.
(i) What is temporary hardness? [1]
(ii) State one way in which this temporary hardness can be removed. [1]

TOTAL MARKS [20]
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(i)

6. Use the flow chart to answer the questions.
G].’Céﬁ Solid A Yellow Brown qulﬂd
e o produced when B
Nitric -+ | sodium hydroxide added, —» | Add iron sulfate and conc. sulfuric
producing green precipitate acid. Brown Ring seen. Aqueous
acid insoluble in excess ammonia gives a red-brown
precipitate, insoluble in excess
+ |
4= Silver Nitrate +
KOH While precipitate Acidic Brown Gas
C
v
_l_
s Acidic Gas
Compound Liquid
Add ammonia to form a white
solid
+
Liquid E
Turns anhydrous
copper sulfate blue

(a) i) Identify the names of the substances A — F in the flow chart. [6]
(ii) State one use of Compound F. [1]
(iii) Describe what happens if compound F gets into a river. [1]
(b) (i) Write the chemical symbol equation showing the manufacture of nitric acid
when nitrogen oxide and oxygen are dissolved in water. [2]
Give one use of nitric acid. [1]



=g

(c) The diagram shows a part of the nitrogen cycle.

The atmosphere

' ' 78% nitrogen gas
c l
Ahrnenis Bacteria Lightning ‘
A
B
Plants

Ammonia in soil L Death and ’/

excretion

@

(ii)

(iii)

(iv)
)
(vi)

N\

Nitrogen is an important component of living organisms. State the form in which
it is found in plants and animals. [1]

Animals

Name the kind of bacteria that carry out the process at A and state the kind of
compounds they form. [2]

Give one way in which the electrical discharge of lightning can have a negative
impact on the environment. [1]

Name the kind of bacteria that would be responsible for the process at B. [1]
Name the manufacturing process at C. [1]

Write a balanced equation for the process at C, include at least ONE special
condition needed for this reaction to occur. [3]

TOTAL MARKS [20]
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(a)

(b)

(©)

(d)

.

A hydrocarbon X, contains 75% of carbon and 25% of hydrogen. It reacts with chlorine
in the presence of sunlight.

(i) Determine the empirical formula of X. [3]
(i1) State the relative molecular mass of X. [1]
(1) Another hydrocarbon Y has the molecular formula C;H .

Draw the structure of C,H,, showing all the atoms and all the bonds. [2]
(ii) C4H,, can exist as an isomer.

What is an isomer? [2]
(ii1) Draw one isomer of Y showing all the atoms and all the bonds. [2]
(i) Write the balanced chemical equation for the complete combustion of C,H,,.
(ii) The combustion of a hydrocarbon is an exothermic reaction. =

Draw a fully labelled energy profile diagram to show the combustion of C,H .

[3]

(1ii) If 10g of C,H,,, is burned, determine the volume of oxygen needed. [3]
Carbon monoxide is one of the substances formed in car exhaust fumes.
(1) Give the chemical formula for carbon monoxide. [1]
(ii) What conditions result in the formation of carbon monoxide? [1]

TOTAL MARKS [20]
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