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Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box [X.
If you change your mind about an answer, put a line through the box 2 and then
mark your new answer with a cross [X.

1 Magnesium reacts with dilute sulfuric acid to form magnesium sulfate and hydrogen gas.
A student wants to find out the effect of temperature on the rate of this reaction.
The student used the following method.

step 1 pour 25cm?3 of dilute sulfuric acid into a conical flask
step 2 warm the acid until its temperature is 30°C

step 3 add a piece of magnesium to the acid

step 4 start a stopwatch

step 5 wait until the reaction has finished

step 6 stop the stopwatch

step 7 repeat steps 1-6 but at 50°C.

(@) The student kept the volume of sulfuric acid the same when they repeated the
method at 50°C.

State two other variables that should be kept the same.

concentration of acid (1)

(b) Which piece of equipment can be used to find the volume of 25 cm? of sulfuric acid?

A Dbalance

measuring cylinder

OO0 W O

B
C ruler
D

thermometer

(c) State how the student will know that the reaction has finished.

magnesium has gone / no more bubbles

(d) The reaction at 50°C was faster than the reaction at 30°C.

Give one reason, in terms of particles, why the reaction at 50 °C was faster than
the reaction at 30°C.

(particles) have more energy / (particles) collide more frequently / more successful
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concentration of acid (1) 
 
{size / shape / surface  area / length} area of magnesium 
ribbon (1) 

magnesium has gone / no more bubbles 

(particles) have more energy / (particles) collide more frequently / more successful collisions  


(e) At50°C, 15.0cm? of gas was produced during the first 60 seconds of the reaction.

Calculate the average rate of reaction, in cm?s™, for the first 60 seconds of the
reaction.

150 (1)

DO:NOTWRITE IN THIS AREA:

average rate of reaction = .= S cm3s™

(Total for Question 1 = 7 marks)

X
X
ol
;
&

g
S
&3
g

-
&3
g
&
g
P <
XAX X
O
/§?
i

| DONOTWRUEINTHISAREA

3

R 0 R A Turn over »
P 6 6 6 2 8 A 0 3 2 0 urnove


15.0   (1) 
60.0 
 
= 0.25 (1) (cm3 s-1)

____

0.25


2 This question is about the noble gases.
(@) (i) State, in terms of outer shell electrons, why the noble gases are unreactive.
(1)
................. (outer shell is) full/ complete
(i) Figure 1 shows an airship, filled with helium, floating above the ground.
Figure 1
Helium, hydrogen and krypton are gases.
Figure 2 shows the reactivity and density, at room temperature and pressure,
of helium, hydrogen and krypton.
gas reactivity density in g cm™
helium unreactive 0.00018
hydrogen very reactive 0.00009
krypton unreactive 0.00380
Figure 2
The density of air is 0.001225gcm™.
Helium is used in airships.
Explain why hydrogen and why krypton are not used in airships.
(3)
hydrogen is flammable / could ignite (1)
s krypton is more dense than air (1)
e (80 Krypton) air ship would not foat (1) e
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(outer shell is) full/ complete

hydrogen is flammable / could ignite (1)  
 
• krypton is more dense than air (1)  
 
• (so krypton) air ship would not float (1) 
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(b) Mendeleev produced one of the earliest periodic tables.

State why he could not include any of the noble gases in his periodic table.

had yet to be discovered / unknown / did not know about them

(c) Figure 3 shows the boiling points of some of the noble gases.

noble gas boiling point in °C

helium -269

neon -246

argon -186

krypton -153

xenon

Figure 3

(i) Complete the bar chart to show the boiling points of neon and argon.

(2)

noble gas

helium neon argon krypton xenon

-80

-100

-120

-140

boiling point
in°C -160

-180

neon bar correct (1)

-200

argon bar correct (1)

-220

-240

-260

-280

(ii) Predict the boiling point of xenon. o
1

boiling point of xenon = ..... 1521090 °C

(Total for Question 2 = 8 marks)

R PO 0 O A 5
Turn over »
P 6 6 6 2 8 A 0 5 2 0 urnove


had yet to be discovered / unknown / did not know about them   

neon bar correct (1)   
 
argon bar correct (1)   

 -152 to -90


3 Fluorine, chlorine, bromine and iodine are elements in group 7 of the periodic table.

(@) (i) State the name given to the group 7 elements.

Halogens

(ii) Name one other element that is in group 7.
Use the periodic table on the back of this exam paper to help you.

astatine

(iii) Which element is liquid at room temperature and pressure?

L1 A fluorine

L[] B chlorine
/ﬁ C bromine

[J D iodine

(iv) Which element is dark grey in colour at room temperature and pressure?

L1 A fluorine

L[] B chlorine

[J € bromine
A D iodine

(b) Tin reacts with chlorine to form tin chloride.
A sample of tin chloride contains 1.19g of tin and 1.42 g of chlorine.

Calculate the empirical formula of this tin chloride.
(relative atomic masses: Cl = 35.5, Sn = 119.0)

You must show your working.

1.19 and 1.42 (1)
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Halogens

astatine

1.19   and   1.42    (1) 
119            35.5 
 
0.01 : 0.04 (1) 
 
SnCl4 (1) 

___

____

SnCl4


(c) Tin also reacts with fluorine.
The reaction between fluorine and tin is much more vigorous than the reaction
between chlorine and tin.

Figure 4 shows the electronic configurations of fluorine and chlorine.

DO:NOT WRITE IN-THIS: AREA:

Figure 4

Explain, in terms of their electronic configurations, why fluorine reacts with tin
more vigorously than chlorine reacts with tin.

An explanation linking

(Total for Question 3 = 9 marks)
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An explanation linking 
 
fluorine has fewer electron shells 
(1)  
 
(so) electron more easily attracted to nucleus (1) 


BLANK PAGE

P 6 6 6 2 8 A 0 8 2 0

K

XXGEs
0l
botor—a!
Boss( & Jo%¢
QNI
PLOg 1o
SRS
SRR

%
% K
Peds

S

%

¢
%%

dﬁ?
09
35S

s
0%
Sotodels

O

,...
%
%
XS
%%

<
%5
5
3K
$RXS

&

<
0%
RS
35S

2K

<8
2R
%!
355

(00X
8
SRR
Sootete%et
RRXLKS
GS

<
KK
055
&5
55

P

5K
LXK
§ 50%eS
IS
CRRXK,

<O
RO R
335K

%5
SRR
L85
BRES



DO NOT WRITE IN THIS AREA

DO NOTWRITE IN-THIS AREA

DO NOTWRITE INTHIS'AREA

4 Figure 5 shows a sample of hydrogen peroxide solution decomposing to form water
and oxygen gas.

D— hydrogen peroxide
/fo solution
oxygen )
Figure 5

(@) (i) Write the word equation for hydrogen peroxide solution decomposing.

hydrogen peroxide water + oxygen

(i) In this reaction hydrogen peroxide is a solution, water is a liquid and oxygen is a gas.

Draw one straight line from each substance to its correct state symbol.

substance state symbol
hydrogen peroxide
solution +\_/—+ (aq)
liquid water (9)
oxygen gas ()

(b) Describe the test to show the gas produced is oxygen.

A description to include glowing splint (1) relights (1)

9
MR 00 Turn over
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hydrogen peroxide                                   water + oxygen  

A description to include glowing splint (1)  relights (1)  


(c) Figure 6 shows the electron arrangement for an atom of hydrogen and an atom

of oxygen.
X
°
X X
H o
X X
X

Figure 6
Complete the dot and cross diagram in Figure 7 for a molecule of water, H,O.

Draw outer shell electrons only.

Figure 7

(d) Liver contains the enzyme catalase.
A piece of liver was added to another sample of hydrogen peroxide solution.

Figure 8 shows the results.

test tube

oxygen hydrogen peroxide
N L solution

Qo

. . %
piece of I|ver\%

Figure 8
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Figure 9 shows a graph of the volume of oxygen produced from the
hydrogen peroxide with and without liver.

volume of 4
oxygen
incm?3

—— with liver
................ without liver

Figure 9

(i) Complete the missing label on the axis of the graph.

(ii) Describe what the graph shows about the difference in decomposition of
hydrogen peroxide with and without liver.

(i) Describe how the apparatus in Figure 8 could be modified to find the
volume of gas produced when the liver is added to the hydrogen peroxide.

A description to include

(Total for Question 4 = 12 marks)
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Time in {s/min}

A description to include reaction is faster with liver (1) 
 
 
more {gas/oxygen} produced with liver (1)  

A description to include 
 
bung and delivery tube (1)  
 
connected to {a gas syringe / upturned burette / upturned measuring 
cylinder} (1)  


5 (a) The concentration of a solution can be calculated using the equation

mass of solid

concentration of solution = -
volume of solution

A student dissolved 9.25 g of ammonium chloride in water and made up the
solution to a volume of 200cm?.

Use the equation to calculate the concentration of this solution in gdm=.

9.25 =(0.04625) (1)

concentration =....40.25. i gdm™

(b) Dissolving ammonium chloride in water is an endothermic process.
Figure 10 shows part of the reaction profile for this process.

A
heat energy

ammonium chloride solution

ammonium chloride + wate

>
progress of reaction

Figure 10

(i) Explain how Figure 10 shows that dissolving ammonium chloride in water is
an endothermic process.
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9.25   = (0.04625) (1) 
200 
 
0.04625 x 1000 = 46.25 (1)  

46.25

____

{ammonium chloride solution/product} has more energy than {ammonium 
chloride solid and water/reactant} / ORA (1) 
 
• heat (energy) has increased / energy change is positive (1) 
 
• (therefore) heat energy has been {absorbed/taken in} (1) 


DO :NOT WRITE IN-THIS AREA

 DONOTWRITEINTHIS AREA

DO NOT WRITE INTHIS AREA

(ii) Complete the reaction profile in Figure 10 and label the activation energy.
(2)

(c) A student used the equipment in Figure 11 to investigate whether electricity can
pass through solid ammonium chloride and through ammonium chloride solution.

6V lamp 6V

d.c. d.c.
electrodes
solid ammonium chloride
ammonium chloride solution

Figure 11

If an electrical current flows in the circuit, the lamp will light up.

Figure 12 shows the results of the investigation.

substance lamp
solid ammonium chloride did not light up
ammonium chloride solution lit up brightly
Figure 12

Explain the results of the investigation.

An explanation linking
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An explanation linking 
 
• ammonium chloride solution conducts electricity and solid 
ammonium chloride does not conduct electricity (1) 
 
• ammonium chloride contains ions (1)  
 
• in solution ions can move / in solid ions cannot move (1) 


(d) Ammonia gas is toxic.

(i) Which symbol should be placed on a container of a toxic gas?
(1)

L] A

(X
[ov]
ey
fiel]

(i) Give one safety precaution that should be taken when working with toxic gases in
the laboratory.
(1)

(Total for Question 5 = 11 marks)
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use a fume cupboard 
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6 Diesel oil is a mixture of hydrocarbons that can be obtained from crude oil.

(a) State the name of the process used to separate diesel oil from crude oil.

fractional distillation / fractionation (1)

(b) Diesel oil contains alkanes.
These alkanes are part of an homologous series.

Which statement about compounds in this homologous series is true?

[J] A they have the same chemical formula
[J] B they have the same empirical formula
ﬂ C they have the same general formula

[J] D they have the same molecular formula

(c) When fuels such as diesel oil are burned, the high temperatures produced can
cause nitrogen and oxygen in the air to form the pollutant nitrogen dioxide.

Complete the balanced equation for the reaction.

(d) Explain how the greenhouse effect is caused by the gases produced by the
complete combustion of diesel oil.

An explanation linking
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fractional distillation / fractionation (1) 

 2NO2 

An explanation linking  
 
• {carbon dioxide / water} produced (1)  
 
• (the gases) absorb heat radiated from earth (1)  

 
re-radiate heat back into the atmosphere (1)  


*(e) Diesel oil can contain impurities of sulfur.
Burning diesel oil containing impurities of sulfur can result in acid rain.
Acid rain is harmful to the environment.

Explain how acid rain is formed and the harm it can do.

sulfur burns at the same time as the hydrocarbon

* sultur dioxide Is an acidic gas
« sulfur dioxide dissolves in clouds

* rain water becomes acidic
........................ e.acid.rain.damages. DUIIAINGS. L STAIUES ...ttt
» damages plants/trees



 sulfur burns at the same time as the hydrocarbon  
• sulfur reacts with oxygen  
• sulfur dioxide gas is formed  
• sulfur dioxide is an acidic gas 
• sulfur dioxide dissolves in clouds 
• to form sulfurous acid 
• which is then oxidised to form sulfuric acid 
• rain water becomes acidic 
• acid rain damages buildings / statues  
• damages plants/trees 

• runs into rivers / waterways  

• makes rivers/waterways acidic  
• kills fish/insects/waterlife 
• increases corrosion of metals 


 DONOTWRITEINTHISAREA
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(Total for Question 6 = 13 marks)

TOTAL FOR PAPER = 60 MARKS
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