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Chemistry

General Instructions

Working time — 2 hours

Board-approved calculators may be used
Write using blue or black pen

Draw diagrams using pencil

A Data Sheet and Periodic Table are
provided at the back of this paper

Write your name and Master'sinitials at

2014

FORM V
HALF-YEARLY EXAMINATION
1:00pm 14 May 2014

Total marks (88)

This paper hasfive parts, Parts A to F
Part A

Tota marks (13)

e Attempt ALL Quegtions

e Allow about 15 minutesfor this Part.

PartsBtoF

Totd marks (75)

e Attempt ALL questions

e Allow about 1 hour and 45 minutes for this

the top of the Multiple Choice Answer Part.
Sheet and the first page in Parts B to F
Collection
Remove central staple and collect in
ONE bundle
Hand in all parts of the paper, including
the multiple choice questions
CHECKLIST
Each boy should have the following:
1 Question Paper
1 Multiple Choice Answer Sheet
5CY201 - AKBB 5CY202 - CF 5CY203 - ASG
5CY204 - EJS 5CY 205 - MRB 5CY206 - TW 5CY 207 - ZI

EXAMINERS: TW/AKBB/CF/MRB/ASG
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Part A

Total marks (13)

Attempt ALL Questions

Allow about 15 minutesfor thisPart

Use the multiple-choice Answer Sheet.

Select the alternative A, B, C or D that best answers the question. Fill the response circle
completely.

Sample 2 + 4 =

(A) 2 (B) 6 ©) 8 (D) 9

® ® © ©)

If you think you have made a mistake, put a cross through the incorrect answer and fill in
the new answer.

® | © ©)

If you change your mind and have crossed out what you consider to be the correct answer,

then indicate this by writing the word correct and drawing an arrow as follows.
correct

s
| X © ©)
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1 Which of the following is a characteristic of covalent bonding?

(A)
(B)

(©)
(D)

It will never be found in a lattice structure.

It represents an uneven charge distribution resulting in a positive and
negative particle.

It results from two atoms sharing a pair of electrons.

It can only be found in pure elements.

2 Which substance does the following model best represent?

(A)  solid sodium metal
(B)  solid graphite (carbon)
(C) solidiodinetrichloride
(D)  solid sodium chloride
3 What are the products resulting from the decomposition of a metal carbonate?
(A)  Metal oxide + carbon dioxide
(B) Metal + carbon dioxide + water
(C)  Meta carbide + oxygen
(D)  Metal + carbon dioxide
4 Identify the list which contains only chemicals which have a lattice structure at
room temperature.
(A)  sodium chloride, silicon dioxide, diamond
(B)  methane, silican dioxide, diamond
(C)  sodium chloride, carbon dioxide, ammonium sulfide
(D)  sodium chloride, methane, diamond
5 What name is given to the separation of naturally occurring mixtures of solids of
different sizes?
(A) seving
(B) filtering
(C) dissolving
(D)  centrifuging
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Calculate the percentage of hydrogen in calcium hydrogen carbonate.

(A)  24.7%
(B) 1.2%
(C) 10%
(D) 0.6%

Materials W, X, Y and Z are represented below.

W X

@ &
o%e

o %

LN

>
e

Which of the following correctly classifiesW, X, Y and Z?

W X Y Z
(A) mixture compound compound mixture
(B) element mixture mixture compound
(©) mixture compound mixture mixture
(D) element compound compound mixture

Why was bronze was discovered before brass?

(A)  Theelement bronzeisless reactive than the element brass.
(B)  Copper islessreactive than zinc.
(C) Tinislessreactive than zinc.
(D)  Copper islessreactive than tin.

Which one of the following trends occurs consistently from top to bottom down

the sixth group (from O to Po)?

(A)  Anincreasein first ionisation energy
(B) Anincreasein atomic radius
(C) A decrease in atomic number
(D) A decrease in melting point
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11

12

13

Which set of properties would make a metal ideal for usein electrical wiring?

(A)  Lustrous and malleable

(B)  Brittleand dull

(C)  Low melting point and conductive
(D) Ductile and conductive

Which arrangement shows the metals in increasing reactivity order?

(A) K,Mg,Fe Cu,Au
(B) K,Mg,Cu, Fe, Au
(C) Au,Cu, Fe Mg, K
(D) Au,Fe Cu, Mg, K

Copper, gold and tin were among the first metals to be used by human societies.
The iron age came later, despite the fact that iron is much more abundant in the
Earth’s crust than copper, gold or tin. What is the reason for the later use of iron
by humans?

(A)  lronisharder than copper, gold and tin.

(B)  Ironisprincipaly found in the Earth’s core and mantle.

(C)  lronrustsrapidly, unlike copper, gold and tin.

(D)  Ironismore reactive and so is more difficult to obtain from its ores

Identical samples of calcium reacted completely with four different gases. Which
of the following gases produced the largest increase in mass?

(A)  hydrogen
(B)  fluorine
(C)  sulfur
(D)  nitrogen
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Form V Chemistry 2014 Half-Yearly Examination

Master’sinitials

Part B Nare
Total marks (75)

Attempt ALL Questions

Write your name and your Master’sinitialsin the space provided above.

Answer the questions in the spaces provided.
Show all relevant working in questions involving calculations.

Marks
Question 14 (5 marks)

A student wishes to demonstrate the decomposition of silver bromide.

I.  Outline amethod that could be used to synthesise silver bromide.
[1.  Outline how this salt can be decomposed.
1. Explain how you could tell that achemical reaction had taken
place.
IV.  Write abalanced chemical equation for the decomposition
reaction.
V. ldentify an application of this process.
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Question 15 (2 marks) Marks

Write the formula for

(@ aluminium sulfide

1
(b) diiodine pentaoxide
1
Question 16 (5 marks)
Discuss in terms of the type of change which istaking place, the boiling and the
electrolysis of water and what this means in terms of bond strength and particle
rearrangement.
Include a balanced chemical equation for the electrolysis of water in your answer.
5
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Form V Chemistry 2014 Half-Yearly Examination

Master’sinitials

Name
Question 17 (2 marks) Marks

Compare and contrast the terms molecular and covalent.
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Form V Chemistry 2014 Half-Yearly Examination

Master’sinitials

Name

Question 18 (3 marks)

Using dinitrogen tetraoxide as an example, explain the difference between a
molecular and empirical formula.
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Question 19 (5 marks) Marks

About two thirds of the known elements are metals.

@ Briefly describe the structure and bonding of a metal.

(b) Metals are known to be malleable and good conductors of electricity.
Explain both of these propertiesin terms of structure and bonding.
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Form V Chemistry

Question 20 (4 marks)

2014 Half-Yearly Examination

Master’sinitials

Name

Classify the following elements by their structure/bonding classification (metallic,
ionic, covalent molecular, covalent network).

Marks

Melting Electrical Thermal Density Structure/bonding
point (°C) | conductivity | conductivity (gcm™) classification
(MSm™h | (@s'm'K?h
A 3550 10" 1000 3.51
B 63 14 102 0.86
C -112 - 0.006 3.5 (liquid)
D 1535 10 80 7.9
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Marks
Question 21 (2 marks)

Explain why elemental iron meteorites occur in outer space, but rocks containing
elemental iron are not found on the Earth’s surface.

Question 22 (2 marks)

Account for the use of a named metal of your choice in terms of two of its physical
properties.

Metdl :

Property 1: 1

Usel:

Property 2: 1

Use?2:
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Form V Chemistry 2014 Half-Yearly Examination

Master’sinitials

Name

Question 23 (2 marks) Marks

Identify a possible formulafor a compound formed from the reaction of the following
elements:

@ galium and chlorine

1
(b) tin and bromine
1
Question 24 (3 marks)
Identify an atom, a cation and an anion that have the electron configuration of 2,8,8.
Atom: 1
Cation : 1
Anion: 1
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Question 25 (3 marks)

Draw the electron dot structures for:

F

OF,

OCS
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Form V Chemistry 2014 Half-Yearly Examination

Master’sinitials

Name
Question 26 (4 marks) Marks

(@ Explain why atoms of an element can have many different mass numbers but
only one relative atomic mass.

(b) Use the appropriate notation to represent the atom whose nucleus is depicted

below.
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Question 27 (3 marks)

Often we talk about the properties of metals asif they were uniform for all metals, but
there is considerable variation. Complete the following table by giving examples of

Marks

specific metals.
Property Metal
melting point low (<100°C)
corrodes easily
reactivity
resistant to corrosion
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Form V Chemistry 2014 Half-Yearly Examination

Master’sinitials

Name
Marks
Question 28 (5 marks)
Explain how the first ionisation energy of metals correlates to their reactivity. Does
this relationship translate to the reactivity of non-metals? Explain with examples from
the periodic table.
5
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Question 29 (2 marks)

Outline an example of how our use of metals has changed with the development of
new technologies.

Question 30 (3 marks)

When zinc metal is added to a hydrochloric acid solution the following reaction
OCCuUrs:
Zn(s) + 2 HCI (a0) - ZnCl 2aq) T Hz(g)

@ Identify the oxidation and reduction half equations.

Oxidation:

Reduction:

(b) Write a net ionic equation for this reaction.
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Form V Chemistry 2014 Half-Yearly Examination

Master’sinitials

Name
Question 31 (3 marks) Marks

@ Explain what is meant by the term atomic radius.

(b) Explain the difference between the atomic radius of a sodium atom and the
ionic radius of asodium ion.
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Question 32 (5 marks)

Pyrolusite (MnOy) is the main ore of manganese. Manganese was first isolated by
heating pyrolusite with carbon, forming carbon dioxide.

@ Write a balanced chemical equation for this reaction.

(b) Calculate the volume of carbon dioxide (measured at 25°C and 100 kPa)
generated when 1000 g of manganese metal is produced from pyrolusite.

(©) Calculate the mass of pyrolusite required to produce 1000 g of manganese
metal.
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Form V Chemistry 2014 Half-Yearly Examination

Master’sinitials

Name

Question 33 (7 marks) Marks

Early alchemists discovered that “nitrous gas’ reacts immediately with “vital air” to
form agasthat is entirely absorbed into water. Neither “nitrous gas’ nor “vital air” is
solublein water.

A series of experiments was conducted with various volumes of “nitrous gas’ and
“vital air”. The gas resulting from the reaction was absorbed into water and the
volume of residual gas remaining measured. All volumes are given in pintes, an
antiquated unit equivalent to 0.953 L and are measured at 20°C and 101.3 kPa.

V(“nitrous gas’) (pintes) 0O | 2|4|6]|8] 10
V(“vital air”) (pintes) 10/ 8|6 ,4]2] 0
V(gasremaining) (pintes) | 10 | 7 | 4|11 ] 4] 10
(@) Plot agraph of V(gasremaining) against V(“vital air”). 3

V(gas remaining) (pintes)

V("vital air") (pintes)

(b) From your graph, or otherwise, estimate the composition of 10 pintes of a
mixture of “vital air” and “nitrous gas’ that would react to leave no residual
gas.

Question 33 continues on the next page.
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Question 33 continued.

(© State Gay-Lussac’s Law of Combining volumes, using this dataas an
example.

(d) “Vital air” is now known as oxygen, and the gas produced in the reaction
between “nitrous gas’ and “vital air” is now known as nitrogen dioxide. State
the formula of “nitrous gas’.

End of question 33.
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Form V Chemistry 2014 Half-Yearly Examination

Master’sinitials

Question 34 (5 marks) Name Marks

Element X isasilvery gray solid whose compounds have been used for centuries.
9.930 g of element X reacts stoichiometrically with 8.67 g of chlorine gasto give
18.600 g of compound A. When 5.210 g of compound A is heated in excess chlorine
gas, 6.829 g of compound B is produced. Compound B reacts violently with excess
water to give a solution of hydrochloric acid and a binary compound C, which does
not contain chlorine and consists of 75.28% element X by mass.

Name or give the formula of element X and compounds A, B and C, showing all
working and logic.
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Form V Chemistry 2014 Half-Yearly Examination

Master’sinitials

Name

Chemistry

Avogadro’s CoNStant, Na «...vveve i
Volume of 1 moleideal gas: at 100 kPa and

Page 27 of 28

a0°C(273K) v 2271L
a25°C (298K) ...ooieeiiiiiiiiiii e 24.79L
lonisation constant for water at 25°C (298 K), Ky wvvvvvveeeeeeeiinnnnn. 1.0x 10
Specific heat capacity of Water .............coeeeeeeviiiieeieeeiiis i eeeeeeiii, 418 x 10° kg'K™*
Some useful formulae
pH = —logso[H] AH = —mCAT
Standard Potentials

K*+e N K(s) -2.94V
Ba™ + 2¢” N Bag 291V
ca™ +2¢ — Cay -2.87V
Na" +¢& — Nag 271V
Mg + 2 - Mgy 236V
AI¥ + 3¢ — Aly -1.68V
Mn®* + 2¢” — Mng -1.18V
H,0 + e — YaHyg + OH™ -0.83V
Zn* + 267 — Zng -0.76 V
Fe + 2 — Feg —044V
Ni** + 2e” — Nig 024V
Sn** + 2¢7 — Sns -0.14V
Po* +2¢ N Py -0.13V
H" +e N RZ] Hg(g) 0.00Vv
SO,* + 4H" + 2¢” N SOy + 2H2,0 0.16V
Cu* +2¢7 N Cug 0.34V
Y2 Oyg) + H0 + 267 N 20H" 040V
Cu' +e — Cug 052V
Yalygy +€ — - 054V
Yo lyog) + € N - 0.62V
Fe** + e — Fe?* 077V
Ag+ +e N Ag(s) 0.80V
23 Br2(|) +e N Br- 1.08V
Yo By + € N Br- 110V
Y20, +2H" + 2¢” — H,0 123V
15 Cr07 + TH +3¢° — Cr¥ + 2 H,0 136V
Y5Clyg + € — cr- 136V
Y2 Clyag + € — cr- 140V
MnO, + 8H" + 5¢” — Mn? + 4H,0 151V
YaFyg + € — F 289V
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CRTA

1 Which of the following is a characteristic of covalent bonding?

(A) It will never be found in a lattice structure.

(B)  Itrepresents an uneven charge distribution resulting in a positive and
negative particle.

@ It results from two atoms sharing a pair of electrons.
It can only be found in pure elements.

2 Which substance does the following model best represent?

(A)  solid sodium metal

(B)  solid graphite (carbon)

(C)  solid iodine trichloride
solid sodium chloride

3 What are the products resulting from the decomposition of a metal carbonate?

@ Metal oxide + carbon dioxide
Metal + carbon dioxide + water

(C)  Metal carbide + oxygen

(D)  Metal + carbon dioxide

4 Identify the list which contains only chemicals which have a lattice structure at
room temperature.

sodium chloride, silicon dioxide, diamond
(B)  methane, silicon dioxide, diamond
(C)  sodium chloride, carbon dioxide, ammonium sulfide
(D)  sodium chloride, methane, diamond

5 What name is given to the separation of naturally occurring mixtures of solids of
different sizes?

. sieving
(B) filtering

(C)  dissolving
(D)  centrifuging
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6 Calculate the percentage of hydrogen in calcium hydrogen carbonate.
A)  24.7%
1.2%
©) 1.0%
D) 0.6%

7 Materials W, X, Y and Z are represented below.

W X

@ & o
Nl o

YMOj A

oo o]

Which of the following correctly classifies W, X, Y and Z?

\\ X Y Z
(A) mixture compound compound mixture
(B) element mixture mixture compound.
@ mixture compound mixture mixture.
(]3) element compound compound mixture.
8 Why was bronze was discovered before brass?

(A)  The element bronze is less reactive than the element brass.
(B)  Copper is less reactive than zinc.

Tin is less reactive than zinc.
(D)  Copper is less reactive than tin.

9 Which one of the following trends occurs consistently from top to bottom down
the sixth group (from O to Po)?

An increase in atomic radius
A decrease in atomic number
(D) A decrease in melting point

é) An increase in first ionisation energy
(©)
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10

11

12

13

Which set of properties would make a metal ideal for use in electrical wiring?

(A) Lustrous and malleable

(B)  Brittle and dull

C Low melting point and conductive
6 Ductile and conductive

Which arrangement shows the metals in increasing reactivity order?

(A) K,Mg,Fe, Cu, Au
(B K, Mg, Cu, Fe, Au
Au, Cu, Fe, Mg, K

Au, Fe, Cu, Mg, K

Copper, gold and tin were among the first metals to be used by human societies.
The iron age came later, despite the fact that iron is much more abundant in the
Earth’s crust than copper, gold or tin. What is the reason for the later use of iron
by humans?

(A)  Iron is harder than copper, gold and tin.
(B)  Iron is principally found in the Earth’s core and mantle.
(C)  Iron rusts rapidly, unlike copper, gold and tin.
Iron is more reactive and so is more difficult to obtain from its ores

Identical samples of calcium reacted completely with four different gases. Which
of the following gases produced the largest increase in mass?

(A)  hydrogen
fluorine

(C)  sulfur

(D)  nitrogen
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Form V Chemistry 2014 Half- Yearly Examlnatlon

Part B

Total marks (75)
Attempt ALL Questions
Write your name and your Master’s initials in the space provided above.

Name

Answer the questions in the spaces provided.
Show all relevant working in questions involving calculations.

Marks
Question 14 (5 marks)
A student wishes to demonstrate the decomposition of silver bromide.
I.  Outline a method that could be used to synthesise silver bromide.
II.  Outline how this salt can be decomposed.
III.  Explain how you could tell that a chemical reaction had taken
place.
IV.  Write a balanced chemical equation for the decomposition
reaction.
V. Identify an application of this process.
{- 5

//V-)/r%/
///_@ﬂmf 221 /a/w
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WEE

Question 15 (2 marks) Marks

Write the formula for

(a) aluminium sulfide
A S 1

2 3

A 1

(b) diiodine pentaoxide

Question 16 (5 marks)

Discuss in terms of the type of change which is taking place, the boiling and the
electrolysis of water and what this means in terms of bond strength and particle
rearrangement.

Include a balanced chemical equation for the electrolysis of water in your answer.

/é s';“n»/—:- .54% }'4/ 5
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Form V Chemistry 2014 Half-Yearly Examination

Master’s initials

Name

Question 17 (2 marks) Marks

Compare and contrast the terms molecular and covalent.

A — 04&)/&».‘{4 2
iR i

MLSA‘QJ%%&@@L
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Form V Chemistry “\E \Z) 2014 Half-Yearly Examination

C, ‘:_ A Master’s initials

Name

Question 18 (3 marks)

Using dinitrogen tetraoxide as an example, explain the difference between a
molecular and empirical formula.

3
' ) Focen\0. ~ . ‘Lﬂ—
OQ OAOM o O m\2 ¢ As ‘ C \w\gr"<)
ATy rado) |

E""\ r;h\ D\ "t-:‘ﬂ[‘rvx Y "\‘\i R e N e
\ . —
m&%m@ o X .

(=) yo raved (\n~ort

\ Cﬂrr«c/‘t\\\ Toebas Yy  —ecre ad
BN Q\r\ o\ -Q@rm\)\g\ OQ d\wf\w&m_ %c\mﬂ

a5 “10\. o4 N0, vQSQQu&Nl\\
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Question 19 (5 marks) Marks

About two thirds of the known elements are metals.

(a)  Briefly describe the structure and bonding of a metal.
L ‘HLL\ e Ain-gn \‘(?rxﬂ.l\ \Q.‘“\ Qg Q Q MM\ 2
C_orong { o \—’\‘?:\\, Sonaa~ded
sy B, %per of alardsoss

\

(b) Metals are known to be malleable and good conductors of electricity.
Explain both of these properties in terms of structure and bonding.

M algale — +\\L ol Ad\geadsed Sea 3
nQ ola ckrouns mole 3 \athe &£ cot ©ng
O me Yo din)  ferowng  wwNack as
' . S\\g‘%ﬂ' c.\«av.\\gd |
2 c~ade (k\w&_ Lo Qe v Nroghx WQ’J%B

Tl vtmeo\  o~ohcho *\\

- T\'\!L S2sa DQ‘ Q,\Q Nas Qe e\,
A N ~oug oo Crede gp

Q}\wr\\—@\ CuNe I \~— —\'\—s ok \,\)\\Q_, Q
\)()\‘5'0&» A8 O.??\\d auas R Ny

\ e
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Form V Chemistry

2014 Half-Yearly Examination

Master’s initials

Name

Marks
Question 20 (4 marks)
Classify the following elements by their structure/bonding classification (metallic,
ionic, covalent molecular, covalent network).
4
Melting Electrical Thermal Density Structure/bonding
point (°C) conductivity | conductivity (g cm™) classification
MSm™h) | 0s'm'K
A | 3550 107 1000 3.51 Colde—s
N Aot
B 63 14 102 0.86 .
™~ Qf@\\\ I
c| -2 i 0.006 3.5 (iquid) | €OV ol
~~a\se V\a.r
D 1535 10 80 7.9 .
(‘-\Q)Y O_&\\ 'S
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Question 21 (2 marks)

Explain why elemental iron meteorites occur in outer space, but rocks containing
elemental iron are not found on the Earth’s surface.

Q‘tow\. v o $RoiAua H’*c)\ @, .Y‘&Q—(:)ki'

~~_.s'\'¥ B DL o F *mm\ﬁ\ﬂ?ﬂ_ o o L

~ e\ o o~ Costy m—ﬂ@%

T\'\ﬂ-f"‘-“- S e Oxv\j.x»— N 3&7 A e
DO . Do e~ NaA\ \TO~ QoGS
Question 12 (2 marks) AQ ~2 Aok A

Account for the use of a named metal of your choice in terms of two of its physical
properties.

Metal : 1\[\ _Q_A‘a_,\ ezl Q.,\\O \,\

/ i’roperty I8

Usel:

Property 2:
Use 2 :

@N\ DX "_.‘\?\.\\\\s\c_g-\. DopET ey
WX\ 9580 cohed s
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Form V Chemistry 2014 Half-Yearly Examination

ASG |

Master’s initials
CR 3 ‘

Name

Question 23 (2 marks) Marks

Identify a possible formula for a compound formed from the reaction of the following
elements:

(a) gallium and chlorine

Ga CLs 1

(b) tin and bromine

Shﬁ/“y 9-/5“11})/)! 1

Question 24 (3 marks)

Identify an atom, a cation and an anion that have the electron configuration of 2,8,8.

Atom : 4'7794’\ 1
v 2+ '

Cation : K " o Ca. 1

Anion : CAL™ o~r L; =" 1
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Question 25 (3 marks)

Draw the electron dot structures for:

F,
'K} X X
CF Pl
ye AN
OF; X 3¢ - X X
EAOx F
KX ce %Xy
OCS

O (ieS’

Elechrons - )-;a/r.fs
5911:&,‘ ‘ _g/&,utz"'a""f M&&A

f«7tfv-bdzs '
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Question 26 (4 marks) Marks

(a) Explain why atoms of an element can have many different mass numbers but
only one relative atomic mass.

OMU-S: AUNbLr v . 0 b a-f 2 vo For S 5
2 e g

(D) Mats nomber varss 4. ,a/umf /:o?‘o/ecr
lf%M ,&Mnﬂ‘ At Fo V‘lenc’ Lo e hens Tf
nev g

@ RAM o Fha wc;.ﬂ/\,/e/ are ot aw‘om'é/

¥

wna s of ot At o&-/.e.mv‘/ /s odopes Afovned ia &
natvrad Seemple o-{ Hwrt elesent

(b) Use the appropriate notation to represent the atom whose nucleus is depicted

below.
g l
5 F — numbevs o L. H.S, .

/7, 7
- ot ]
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Question 27 (3 marks)

Often we talk about the properties of metals as if they were uniform for all metals, but
there is considerable variation. Complete the following table by giving examples of

specific metals.

Property Metal

Na , K Rb, Cs, /21), Qa

melting point low (<100°C)

corrodes easily MVﬂl‘; serRs My
y :

reactivity
resistant to corrosion " .
A lhnri Y Sertets

Alominiom — bot)

Page 18 of 28



2014 Half-Yearly Examination

(~

Master's initials

Form V Chemistry

Name

Marks

Question 28 (5 marks)

Explain how the first ionisation energy of metals correlates to their reactivity. Does
this relationship translate.to the reactivity of non-metals? Explain with examples from

the periodic table.
5

wb &/ﬁgﬁ 'QQAQCL\.J.tL:B \\\WJ/ %w.

Moy om g Meded.

° ISAISQ.)L@O—J Qreray % h%mw%
N

o~ oloolsun
'LLSSWMu eomter Jkin ‘o o Ouma o.-.olzodro—\.

- Eooter L\&)B b reonove a. elecko, more caclie
Lo Esxconde~ = A«a‘mw reaca~aldole = Aay Grroye T
o Flore et Qafwgwqm
- Doeont  Coreelake Yo nen-meleds

> QL\O‘M L\.g%\u()\r \thsq,a\o- \J

buk - B .
‘mﬂnog&%%%bm \:\t%kﬂc;:qc*w ,_,'.ua.a aol nod reackia

'Ou-erlL \f\o\m\ncc:.\\«; MOr-kacL neeckedd  gome ucxn\-Jf gﬂ-k\

' Lade st
) Mos' ‘00\60 howe oldde f»\[b.\s camne o eWlel.

\ows 1axigakan = % '*‘-qw\e. o o 04 %:FH&AS
Qraaig & ko, aok-f6 ofter waﬁmf\ef.
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Question 29 (2 marks)

Outline an example of how our use of metals has changed with the development of
new technologies.

@S‘\‘QL"(\Q La@; N \echno loaica 2
adise s sk O chladat amilais
0 Lo mual ecconde M

Noke: O‘\\:S Ona- M 6:\)4-1"- l‘“& &ﬁiuikkj Q'
Use of nadol e o <9 COpe Lore voed

Question 30 (3 marks)

When zinc metal is added to a hydrochloric acid solution the following reaction
occurs:

Zn<s) +2 HCl(aq) > ZnClz(aq) + Hz(g)

(a) Identify the oxidation and reduction half equations.

= -
= A G + Le 2
" - )
Reduction: L\ (& ‘\l‘) ~la” —> M, (&
J

Oxidation: &"‘ &)

b

(b)  Write a net ionic equation for this reaction.

gz
:t/\(:» - ZLC‘@_-«“\ ) Er\@.}\' 4+ Hq_%} 1
.Shobeo resuared! for one mak,

e ————————————
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Question 31 (3 marks) Marks

(a) Explain what is meant by the term atomic radius.

ﬁm%dl;\‘%w QtOM ('_e,Jr«( OJ- (\.d,[um;, 1
D=

(b) Explain the difference between the atomic radius of a sodium atom and the
ionic radius of a sodium ion.

D 0dim cden lo«@%;» o ion 2

® \on "\(/\/'J One L&j:, e,\@.‘;,ﬂ:&x stel(
. sonallar dnba e b acle v~ .. sa~alla-,
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Question 32 (5 marks) Marks

Pyrolusite (MnO,) is the main ore of manganese. Manganese was first isolated by
heating pyrolusite with carbon, forming carbon dioxide.

(a) Write a balanced chemical equation for this reaction.

manG";'CQg)—_—D mﬁ(ﬂ'\' CSD

L(W_ 1

(b) Calculate the volume of carbon dioxide (measured at 25°C and 100 kPa)

generated when 1000 g of manganese metal is produced from pyrolusite.
XX

1000g "3 N .= ci.a, 2
S
= \%‘ 20?‘ fhp(.n—n, @
.o 1 rakio
nm,\: r\(_:n,_ o V'p_gtz cht'/‘]"il \SLOM
=bsi.2 L

(c) Calculate the mass of pyrolusite required to produce 1000 g of manganese

metal.

f\(hn = nmg‘,_ 2

M- nm-r‘}; > Q"O
= B2 « (56 Z#(() ® e Qor Onswer
2153L-413EC o (D O mork fo-keig R

= Iv9 o
a ) M y sig QG
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Question 33 (7 marks) Marks

Early alchemists discovered that “nitrous gas” reacts immediately with “vital air” to
form a gas that is entirely absorbed into water. Neither “nitrous gas” nor “vital air” is
solublé in water. ' E

A series of experiments was conducted with various volumes of “nitrous gas” and
““vital air”. The gas resulting from the reaction was absorbed into water and the
volume of residual gas remaining measured. All volumes are given in pintes, an
antiquated unit equivalent to 0.953 L and are measured at 20°C and 101.3 kPa.

[ V(“nitrous gas”) (pintes) o |2]4]6] 8] 10
V(“yital air”) (pintes) 10 | 86|42 0
V(gas remaining) (pintes) 10| 7(4(1]4]10

(a) Plot a graph of V(gas remaining) against V(“vital air”). 3

V(gas remaining) (pintes)

V("vital air") (pintes)

(b) From your graph, or otherwise, estimate the composition of 10 pintes of a
mixture of “vital air” and “nitrous gas” that would react to leave no residual

ga “

®

; Question 33 continues on the next page.
—
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Question 33 continued.

State Gay-Lussac’s Law of Combining volumes, using this data as an
example.
g

! : :
L FAAMS QYL VO\AAREA on QAN WUNWRY wma -

o, whon meased ok -
M—’ A T ol l*f f .‘." ' L (A4 0 -,A 1 e ¥
AL Sl L, e P il CALL "!!I' ' I'I 0, o 0L,

L/ " “

LW, A ‘il.l.l

t{,w ondbia it Hog ok 21 (o0 aled i),

“Vital air” is now known as oxygen, and the gas produced in the reaction
between “nitrous gas™ and “vital air” is now known as nitrogen dioxide. State
the formula of “nitrous gas”.

.\

End of question 33.
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Question 34 (5 marks) Marks

Element X is a silvery gray solid whose compounds have been used for centuries.
9.930 g of element X reacts stoichiometrically with 8.67 g of chlorine gas to give
18.600 g of compound A. When 5.210 g of compound A is heated in excess chlorine
gas, 6.829 g of compound B is produced. Compound B reacts violently with excess
water to give a solution of hydrochloric acid and a binary compound C, which does
not contain chlorine and consists of 75.28% element X by mass.

Name or give the formula of element X and compounds A, B and C, showing all
working and logic.

n@mA 1 u = 0. 264kb mo :
v l = ' ‘1~C llO- | 6l14

‘ himd JHM '—' \ 111"
( AL ) ' x' u.|l [
.rku\ AMe/ o1 i ABDSU L b

Ai sm Bi Sba
C sk onkain Shand 0 (M“Cl ub(f;u)

Nh) = B =04l md (0= 202 545
EF.%%LOQ'(;)'
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