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Î
>

1%
'<:>
^

I
•g

I
I

1
j
Î
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Answer ALL questions.

1 The table gives information about some substances.

Complete the table by choosing substances from the box that match the information.

You may use each substance once, more than once, or not at all.
(6)

air bromine carbon dioxide copper

helium iodine methane nitrogen

Information

a good conductor of electricity

a noble gas

a mixture

a liquid at room temperature

used in fire extinguishers

Substance

Copp&r-

He! ((^(^

A \r

&ry^ <nc

used as a fuel

(j^bc^ Oi'ojciic
I

1/\^w^

(Total for Question 1=6 marks)
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2 A sugar cube is placed in a beaker containing water.

The beaker is left until the sugar cube disappears and a sugar solution forms.

The concentration of the solution is the same at the bottom and top of the beaker.

/-^

\

water

sugar cube

(a) Use the particle theory to explain what happens to the sugar cube to make the
concentration of the solution the same at the bottom and top of the beaker.

(3)

W^i^.......p(^d^;^,,^
^.^..J^^iL...^^
s^^^l.l..o^h. ^hL...tl^:^.^

,.....(A3.^r^.......,............,.,...................................,..................................................^^
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(b) This apparatus is used to obtain pure water from the sugar solution.

R

water out

/

sugar solution

Q 0

/\ 0

s
0

water in
p

(i) What is the name of the process shown in the diagram?

A crystallisation

^ B distillation

a C filtration

D .sublimation

(ii) Give the name of each piece of apparatus.

p....lC\^.oi-...........
Q.....:&^^.1^.................................
R .........CO.^L^S:^....
s .....C^^.(^A- ,.M<55.^.

pure water

(1)

(4)

(Total for Question 2=8 marks)
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3 A student uses chromatography to investigate the colourings found in four different
fruit drinks. A, B, C and D.

The diagram shows the chromatography paper at the beginning and at the end of
the investigation.

starting line

water front

A B C D

beginning

•

B c DA

end

water front

starting line

(a) State why the student should draw the starting line in pencil.

..^c(lL,,i^^,,A.^ol^,..jh....(/^
(1)
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(b) (i) Which drink contains only one colouring?

D A

D B

D C

K D

(ii) Explain which drink contains the most soluble colouring.

...^.^.....,.^........Lh........p.^.cL^;.........tl^

(1)

(2)

(iii) Explain which drinks contain the same colouring.

A, i:^^^^ c
8^c-..........l^/c

c-

(2)

L..^..

(Total for Question 3=6 marks)
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4 (a) Table 1 lists three subatomic particles.

Complete table 1 by giving the relative mass and relative charge of each subatomic particle.
(3)

Subatomic particle j Relative mass

proton

neutron

I

Relative charge

-h \

^ 0

electron
\

\<b^ -\
Table 1

(b) Table 2 shows the number of protons, neutrons and electrons in particles P, Q, R, S and T.

Particle

p

Q

Number of

protons

11

Number of
neutrons

12

Number of
electrons

10

8 8 10

R 10 10 10

s 9 10 9

T 12 12 12

Table 2

Use table 2 to answer these questions.

Each particle, P, Q, R, S and T, may be used once, more than once or not at all.

(i) State which particle has the highest mass number.

f
(1)

(ii) State which particle contains two electrons in its outer shell.
(1)

T
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(iii) State which particle is a negative ion.
(1)

(iv) State which particle is an atom of an element in Group 7 of the Periodic Table.
(1)

..&..
(c) Which of these statements is correct for isotopes of the same element?

A they have a different atomic number

they have a different number of electrons

C they have the same number of neutrons

^ D they have the same number of protons

(1)

-f

(Total for Question 4=8 marks)
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5 The diagram shows a section of the Periodic Table.

1 2 Group 3 4 5 6 7 0

Period

1

2

3

7
Li

Lithium
3

9
Be

Beryllium
4

23
Na

Sodium
n

24
Mg

Magnesium
12

1
H

Hydrogen
1

11
B

Boron
5

12
c

Carbon
6

14
N

Nitrogen
7

16
0

Oxygen
8

4
He

Helium
2

19
F

Fluorine
9

20
Ne

Neon

10

27
Al

Aluminium

13

28
Si

Silicon
14

31
p

Phosphorus
15

32
s

Sulfur
16

35.5
Cl

Chlorine
17

40
Ar

Argon
18

(a) (i) The elements in the Periodic Table are arranged in order of increasing

S A atomic number

D B mass number

C neutron number

D relative atomic mass

(ii) Identify the element that is in Period 3 and Group 5 of the Periodic Table.

(1)

Phc5S(?h(
(1)

1

2

\oc^s

(iii) Name two elements in Period 2 that form acidic oxides.

)C^\

..(^ikp.^
(iv) Describe the environmental problem that occurs when acidic oxides dissolve

in water in the atmosphere.

.^{.A.......<^<^.....,...^k(^...........^<.^..........ri

(2)

(2)
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(b) Magnesium and sulfur react to form an ionic compound.

The equation for this reaction is

Mg + S -^ MgS

(i) Write a word equation for this reaction.
(1)

l^./'^.......^.......^,!,..^ ...^....^,T^<^.^.^^
(ii) Describe the changes in electronic configurations when magnesium reacts

with sulfur to form the ionic compound MgS.

Show the charges on the ions.
(3)

.£,^.K......M.^..^.^,......^^.....^

:.^.^..........3ul.^........^.b^,,,,,<^,(.h5.....t^^

^

(iii) Calculate the mass of MgS that forms when 0.30 g of magnesium reacts completely
with sulfur.

(3)M<
M 0 Jo

^r t^
y\ o.o\is

-h S -? M^-S
0.70'
66

-$> o-o\z^>

n.^ m--rMr
mass of MgS = .....v-/.:...'..

(Total for Question 5=13 marks)

g

I 11

Turnover >



6 Carbon dioxide gas forms when dilute nitric acid is added to marble chips.

The word equation for the reaction is

calcium carbonate + nitric acid -> calcium nitrate + carbon dioxide + water

(a) Write a chemical equation for the reaction.

1

(2)

..a.^s.....+.....^H.y.o&...^....^CM.03}A.±,..^^t^L

(b) A student needs to prepare and collect some carbon dioxide gas, using the reaction
between marble chips and dilute nitric acid.

The diagram shows how he sets up his apparatus.

thistle funnel

marble chips

gas jar

dilute nitric acid

(i) State two reasons why the student's set-up is not suitable for collecting
carbon dioxide.

(2)

..(^^.........^^il.......€3.(^t^a^,,^

2........,6^......o.^........iI........t}^.......^^A.3.^
..<..-......:.........^......................^........
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(ii) The student then sets up his apparatus correctly, but uses excess dilute sulfuric acid
instead of dilute nitric acid.

The reaction produces calcium sulfate.

Explain why the reaction stops, even though there are still marble chips and
unreacted sulfuric acid in the flask.

(2)

...C^.l.^.^.^.........^.l.,(f^..........(.<s,,ih,&^^
.o.^,,,iU,,,,^.^k[^........c^^.^........^.k^

" '"^"

(c) Some carbon dioxide is bubbled into distilled water containing universal indicator.

A solution of pH 6 is produced.

This shows that the solution is

A weakly alkaline

strongly alkaline

[Xl C weakly acidic

D D strongly acidic

(1)

13
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(d) Carbon dioxide contains simple molecules.

I The atoms in the molecules are joined by covalent bonds.

(i) State what is meant by the term covalent bond.

I. ..A:ttf^c^^,,,,Mb^e^.........^.....<$^^
.J^...,..,../l^t.l. ..,.0.^:.. ..I^P^
^

(ii) Explain why carbon dioxide has a low boiling point.

..ly^^:d€..^i^...........&.^^.........re^^(^
(2)

~/n^c

.^.^^...fco\^^.C0/^^
/ (/

(iii) Complete the diagram, using dots and crosses, to show the arrangement of
the electrons in a molecule of carbon dioxide.

Show only the outer shell electrons.
(2)

0

0

0

7^
0

K
0

c

x
0
^
0

0

0

00 0d

(Total for Question 6=13 marks)
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7 Iron is produced in a blast furnace.

waste gases

iron ore, coke and limestone

waste gases

^

hot air

slag

hot air

molten iron

(a) Give the common name of the iron ore that contains Fe^

^l^nn^h^e
(b) Name the gas that makes up the highest percentage of the waste gases.

.K).^b?<9-0r1..
(c) Carbon monoxide is the main reducing agent in the blast furnace.

Explain how the carbon monoxide is formed in the blast furnace.

(1)

(1)

(2)

...C^...^..^,... .f.e4^........(A). lll\........P^.^^^
£^rL(/rv....^^^A.^.f€^^
C^bcy^ (YVO^O^<!>€ .

(d) Write the chemical equation for the reduction of Fe^O, by carbon monoxide.

F^A -^ sco —>z^ ^ 3C^
(2)

(Total for Question 7=6 marks)
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8 Crude oil is a mixture of organic compounds.

A teacher uses this apparatus to separate a sample of crude oil into some fractions.
She uses a clamp and stand to support the test tube being heated.

mineral wool
soaked in crude oil

I

I

\ /-

-7;^

<i-y

heat
cold water

and ice

(1)
(a) (i) State what other piece of apparatus the teacher would need.

ler/n^/yi^l-^r

(ii) Explain why the test tube is placed in a beaker containing cold water and ice.

c^oL i^ v^^o^-^ ...^
(2)

(b) The table shows the range of boiling points for the fractions collected by the teacher.

Fraction

A

Range of boiling point
in°C

30-60

B 60-100

c 100-140

D 140-180

§
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v
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m

2
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30
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(i) Identify the fraction that is the least viscous at room temperature.

...A..
(ii) Identify the fraction that contains compounds with the smallest molecules.

(c) Fraction D contains decane that has this displayed formula.

HHHHHHHHHH

H—C—C—C—C—C—C—C—C—C—C—H

HHHHHHHHHH

(i) Determine the molecular formula of decane.

.....^i.o.K^....
(ii) Give the general formula of the homologous series that includes decane.

(1)

(1)

(1)

.Cr(..H.Zn,
(1)

(d) C H is a long chain molecule. It can undergo cracking to give octane, C H and
two molecules of the same alkene.

(I) Write an equation for this cracking process.

.±.^A__^^^
(ii) State two conditions used in industry for catalytic cracking.

(2)

C^Q~

1

2

Si
(2)

\L^-.
0

-700 "C

(Total for Question 8=11 marks)
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Î
I
i

i
I?
s

I
i
M
il
s
i

I
Î
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9 The order of reactivity of metals can be found using different methods.

(a) One method is to add the metals to cold water and to dilute hydrochloric acid.

The table shows the observations made when samples of four metals are added
separately to cold water and to dilute hydrochloric acid.

Observation when added
to cold water

Metal

magnesium | bubbles produced very slowly

platinum

sodium

Observation when added

to dilute hydrochloric acid

bubbles produced very quickly

no change

bubbles produced very quickly

zinc

not done

no change bubbles produced slowly

(i) State the observation that is made when platinum is added to cold water.

ijo r<2-z?i^T^

(ii) Place the four metals in order of reactivity.

most reactive ...^.P.^..^....,.......

M^^^(^r<v
.Zi^.^.............................

least reactive ^b^^...

(iii) Describe a test to show that the bubbles contain hydrogen gas.

6i^^ c^iX ^

(1)

(1)

(1)

(iv) Write a word equation for the reaction between magnesium and dilute hydrochloric acid.
(1)

M t. oci'^.. ^i.....^..M^^v^. .AOCy/Tf5t Vf^

(v) Suggest why the reaction between sodium and dilute hydrochloric acid is not done.
(1)

.^....±........y{.o\.-?^........^

19
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(b) Displacement reactions are another method used to find the order of reactivity of metals.

In an experiment, a piece of zinc metal is placed in a beaker containing
copper(11) sulfate solution.

\

copper(11) sulfate
solution

zinc metal

(I) The reaction that occurs shows zinc is more reactive than copper.

State two observations that would be made as the reaction occurs.

i .... El.vn^'i3^^ ..^?..!.LA .&
2 &1^.€. ^o(^h^ ..(3

(2)

(ii) In a second experiment, a piece of copper metal is placed in a beaker containing
nickel sulfate solution.

No reaction occurs.

Explain why it is not possible to determine the complete order of reactivity
for copper, nickel and zinc from these two experiments.

.^^..^n^. ..^p^... ^
..^^v^.... ....^.......AP........C..xp^..(^:^^
l^c S^Lfc. .^1^^^ ^

(2)
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(c) The ionic equation for the reaction between zinc and copper(11) sulfate is

Zn(s) + Cu2+(aq) -^ Zn2+(aq) + Cu(s)

Explain why this is described as a redox reaction.

...^.IA...C........lose5,,,^,e^^
(3)

.^r... Co<l...........^.l^......^..^;6fe^j..
•••(/••••••"

.^i^.c......^,,,QL?ciliS^..,,,,^^..i^.G^.^,j.^.^

^
I
I
I
I
1^

(Total for Question 9=12 marks)
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10 The Haber process is used to manufacture ammonia, NH^, from the reaction between
nitrogen and gas X.

nitrogen

reaction vessel

containing solid Y
^ ammonia

sulfuric
acid

->- ammonium compound Z

gas X

nitric acid

g
I
2
-1
m

z

I
(^

I
g

(a) (i) Explain why nitrogen is described as an element but ammonia is described
as a compound.

(2)

^...M\}^£^.. a^ .^.^L.^

Ay^m^i'^ c&A-t^i^s rtwo ^TJfer^\}' ^(^\^i< boA<

(ii) Name gas X and the raw material it is obtained from.

gas X ... -6(

raw material ........I.V.Af.^..........ft-^.....,......

(iii) The reaction vessel contains solid Y.

Identify solid Y.

r\^)f\

(iv) State the purpose of solid Y.

^\

22 I Ill
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(1)
(b) (i) Name the type of reaction that occurs between ammonia and sulfuric acid.

M^f^l^A
(ii) Give the name and formula of the ammonium compound Z.

name...,..^^.d)n..9d'.b'.^.,..,...^..l/l.(

formulal)d^^6.(^,....,..,,,,,,,..^
(iii) Describe a test to show that a solid sample of compound Z contains ammonium ions.

..^^.,..,,^A.Q!^C^./....'S^^
I ^..........p^P..^...',..........k1..^..^.........^.r^J.........^^

(c) Ammonia is an important material in the chemical industry and is often
transported as a liquid in sealed containers.

Suggest why it is transported in the containers as a liquid rather than as a gas.

L[^ll....o^^fi^......6.^^I^...M?l^.^^
b^sp^^ ,^^^.,,^i^...^

(2)

C4?r\

3:
•s

i,

i
t

s

I

^
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(d) Ammonia is used to produce nitric add.

The first stage of the process is shown in this equation.

4NH^(g) + 50,(g) ^ 4NO(g) + 6H,0(g) AH==-950kJ

(i) State what is meant by the symbol AH.

.£Q^!py... ^.^ge..
(ii) State why using a lower temperature would produce a greater yield of

nitrogen monoxide, NO.
[assume the reaction reaches a position of equilibrium]

.lkt....&C^<^...fc^^

(1)

(1)

0
6

I
3
-1
m

z

î
§
>

(iii) State why using a lower pressure would produce a greater yield of
nitrogen monoxide, NO.
[assume the reaction reaches a position of equilibrium]

./^.(^ C<^......... .^..d.^.......(2.<^..........^.......a^.....^
'(^\ .

(e) Nitric acid and ammonia are used to produce ammonium nitrate.

Explain why ammonium nitrate is used in agriculture.

iS. ..^..... fcbllc^^ .....^^.^

(/'

(Total for Question 10=19 marks)

i
i
I
3
I
/t-1

i

Xl
s
B
§§
%%
Ill
i®§
i
i
i

fSSS

I
s-:xs

<$:
^

24 I

'.'"



s
«
21
c

s
—•

3

f.

f

I
> I
3

!

j
•i

c-^
e.
1:;:
I !
"r.:>

I
I:!
iy I
II
^

i
g
<^8
8
i
g
I
II
gI
i8
i;
I
I
1>
I
i
I

BLANK PAGE

I II 25

Turnover >



11 A student investigates the reaction between lead(ll) nitrate solution and potassium chromate
solution.

(a) Lead(ll) nitrate solution and potassium chromate solution react to form a yellow
precipitate oflead(11) chromate and potassium nitrate solution.

(i) Complete the equation by adding the state symbols.
(1)

Pb(NO^ (.......<?-.(^............) + K^CrO^ (.......^4-:..........) -^ PbCrO^ (....,........'e>,............) + 2KN03 (....,..,.^..^:.......)
(ii) Use information from the equation to determine the charge on the chromate ion.

..Z-.
(b) The student uses this method for her investigation.

place 5.0cm3 potassium chromate solution in a test tube standing in a test
tube rack

add 1 .Oem3 lead(11) nitrate solution to the test tube

allow the precipitate to settle and measure its height

repeat the method using separate 5.0 cm3 samples of potassium chromate
and adding different volumes of lead(11) nitrate solution

These are the student's results.

Volume of
lead(11) nitrate solution

in cm3

1.0

Height of precipitate
in cm

0.3

2.0 0.6

4.0 1.2

6.0 1.8

8.0 2.4

9.0 2.7

n.o 3.0

12.0 3.0

14.0 2.1

16.0

18.0

3.0

3.0

§
s
:30
-1
m

z

Î
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(i) Plot the student's results on the grid.

(ii) Circle the anomalous result on the grid.

(iii) Ignoring the anomalous result, draw a straight line of best fit through the first
six points, and another straight line of best fit through the last five points.

Make sure that the two lines cross.

(2)

(1)

(2)

4

3

Height of
precipitate

in cm
2^

1 -\

0

T

-1-.

-^-^

i .-^U

Ifl^j
H-

'i~T

J_

^11

ft•t-t-
1

•'+•

1

w±:
tr'i.r-t: ^.It BIffl L!

ICtll^ j-J-1^ trttj

111111111

0 2 4 6 8 10 12 141618

3Volume of lead(11) nitrate solution in cm

(iv) Use your graph to find the volume of lead(11) nitrate solution that reacts exactly
with the 5.0cm3 of potassium chromate solution.

volume of lead(11) nitrate solution =

(v) Suggest two possible reasons for the anomalous result.

A^.^...ko.....L>HI^......^^.[ii)...^^

.Pf^ptlbL^^^ ^

(1)

Q

(2)

I

cm3

i

I

I
!

<

J
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(c) (i) Describe how to obtain a pure, dry sample of solid lead(11) chromate from the
test tube at the end of the investigation.

ii U^...,..c?M.....^......^^•'r?lk/fct...
.W^,^,,^,,,^^:e.(.^.....,.^.^^.^

..b........^r^...,....,.............................................................,,.,....,.......^^

(3) §
s

I
z
-1
3:
t/1
>

g

(ii) Give a test to show that the potassium nitrate solution in the test tube
contains potassium ions.

11^^.. ^h,.......g^^<^
(2)
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(d) The student does a similar experiment to produce a precipitate of lead iodide, Pbl,
using the following reaction.

\/
c
r\

Pb(NOJ, + 2KI -^ Pbl, + 2KNO
'3/2 2 '3

(3)

He finds that 5.0 cm3 of 0.90 mol/dm3 Kl solution reacts with 8.0 cm3 of Pb(NO ) solution.

Calculate the concentration, in mol/dm3, of the Pb(NO^ solution.

^[N0^^ ZKI -^^Iz +2^0,
?,.0 S.O
O.Z? 0-ci0
t-t^> ^+-S

I:;1
^'

I
»•'. •'

's
I
It

^
v

C--^ t^^CV concentration of Pb(NO^ solution = ......S-/...< 4-:....(-<'......... mol/dm3

(Total for Question 11=18 marks)

TOTAL FOR PAPER = 120 MARKS
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