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This question is about salts.

!

| box
|

\ Green copper carbonate and sulfuric acid can be used to produce

|

blue copper sulfate crystals.

Give three observations you would make.

| [0[1].[1] Excess copper carbonate is added to sulfuric acid. \\

i [3 marks]
1 1 Q«[ fU( JLopn \
|1 2 blue Selusuon ,nrr'wuf/l
\‘ \
3 CO(‘)(‘)Q/ Couban @t ( 5"\)50{2 dKSQ&pLMS . |
i
l_?_] How can the excess copper carbonate be removed? 1
[1 mark] |
|
\ |
Tolrodton \
|
@ The pH of the solution changes during the reaction. [
What is the pH of the solution at the end of the reaction? ‘
[1 mark] \
pH = +
E‘ Copper carbonate and sulfuric acid react to produce copper sulfate.
What type of reaction is this?
[1 mark]
Y\w&v&h‘s Ql.h/‘ov\

Turn over »
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[E Ammonium nitrate is a salt.

Figure

1201

110

1001

1 901
B

1

Figure 1 shows the maximum mass of ammonium nitrate that can dissolve
in 100 cm? of water at different temperatures.

80

Maximum mass
of ammonium 70
nitrate that can .
dissolve in grams per g

100 cm3 of water

50

401+

301

20

1011 -

§4 4

b |

I

q:
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Temperature in °C

0 90 100

g
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A student adds ammonium nitrate to water at 80 °C until no more dissolves. box

The student cools 100 cm? of this solution of ammonium nitrate from 80 °C to 20 °C to
produce crystals of ammonium nitrate.

Determine the mass of ammonium nitrate that crystallises on cooling 100 cm? of this
solution from 80 °C to 20 °C

S@.« (,I/Las ‘n aqmlL
ar 80 C- 85L ak 0% =32g

| q2q~ 32 = S

Mass = 6’ 1 g

Turn over for the next question

it L e |

Turn over »

T —

R e b e




mmerevise.co.uk

m_‘.mr = .

| Do not write
outside the
box

| 2 - AT
|
i ; This question is about electrolysis.

|

|

| |
Figure 2 shows the apparatus used to investigate the electrolysis of 1
' potassium sulfate solution. ‘

Figure 2

50 cm3 measuring cylinders

l Oxygen . Hydrogen

\ Potassium
sulfate solution

Inert
electrodes

[_T_] Potassium sulfate contains K* and SO4- ions.

What is the formula of potassium sulfate?
[1 mark] |

Tick (v) one box.

KSO4 ‘ |

K2S0s @ :‘

K(SO4)2 D \‘l

\ K2(SOs)2 \
|

\

‘.

L S
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[ T T g — = e e SR T e T = B Do not write
IZ] What are the volumes of gases collected in the electrolysis experiment? o4
Use Figure 2.
l [1 mark]
Sen Gn Volume of hydrogen = 30 cm?

(hagrow

Volume of oxygen = A S cm?

[0]2].[3] A studentmade the following hypothesis:

‘The volumes of gases collected in this electrolysis experiment are in the same ratio
as hydrogen atoms to oxygen atoms in a water molecule.’

Explain how the volumes of gases collected in the experiment in Figure 2 support the
student's hypothesis.

Use your answer to Question 02.2
[2 marks]

30cw3 Yo 15¢md o ra 2:4 vako for Wf"@qﬂz\
A waler (1,0) e lofrogens oxygen vako s alse 221

Question 2 continues on the next page

Turn over »
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‘ [z] The experiment is repeated 4 times. "box
|
\ The volumes of oxygen collected in the 4 experiments are: \
% 6cm® 9cm?® 10cm® 11cm? \
l
f The mean volume of oxygen collected in the 4 experiments is 9 cm? \
l The measure of uncertainty is the range of a set of measurements about the mean. {
\ What is the measure of uncertainty in the 4 experiments? \
‘ [1 mark]
11 Tick (v') one box. \
\ !
9+1cm? ‘ i
- |
| :‘ i
9+2cm? i
| |
9+3cmd i
\
l
l |
|
@ The potassium sulfate solution has 0.86 g of potassium sulfate dissolved in ‘\
25 cm? of water. ‘
Calculate the mass of potassium sulfate needed to make 1.0 dm? of solution. ‘
[3 marks] 1|
15 cm?® = 25 /4o = 0025 0lm? \
|
CCﬂJr"v‘!‘-"\?w‘i'vnl M = 3(.{ “ 35 /‘a'p-” l
G.oSdm* : \
BN ST e R T e
|
Mass = 34.4 g \ 8
M e,
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\ Plan an investigation to find the order of reactivity of three metals.

|
You should use the temperature change when each metal reacts with \
hydrochloric acid. *
| [6 marks) !

M@S‘dﬂguu Cups . M each Ma,swutgu._,’l

| AGO ml of HOI (o] Mt stva_comauradion). Wiha
| Nomonalee wapgme Wy Slockia, lomplade ¢ toch oo 1
Add xeel 3q 9| nald lt‘hmﬁ o gach CM‘,&,,_]‘
diffs one . (Mol s Plicy 5i2a. s I MJL,
OJ/L mikals) . Qler each oo uxih fh MW*\M__,_t
\()lct-CL w0 melRs cn each gnd wmoncter Jia ;
CJMN}Z i Jem pteture - Tor each paelod alse recerd ’
ths kmMP JWQW‘WQ peached oﬁmnq Qonch reac/wn.\
[R5 )t ks kiney Mo pprrchuse Quedd Mwh»«a_,,.
| v onck meket caladate he el clange. |
?mbw W Soms Skps Qnd PGS for Qack wofl |‘.
ot Ve fame Volore aad ittt (FNCIED
Use {kese sepeats b coloslohe a rean Chamag, \a 'l
Womgrredat Jor gack palal. |
|

%cm sk thase Cleungg s A tbum&ﬁx“— o
lummo e wodols llu 0(49! 9 Lewkoxl.\

m}u bl {he Wislggh Changr %W
pooukek be ur wosk l«taJwQ e e g un' tha
bos changs wmudd b Vo ko HECA 2.

Turn over for the next question
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This question is about Group 7 elements.
II] \What are the Group 7 elements known as? ‘
[ [1 mark] ')
| Halogens |
| |
\ '.
‘ @ Why do Group 7 elements react in similar ways? l
| [1 mark] |
\ [AU, haye Z elochons o ke ouwtys electronm l,
| Sht |
\ |
\ @ Figure 3 shows the structure of a molecule of chlorine oxide. “
l‘ Figure 3 ‘
. l
Chlorine atom - Tl Oxygen atom :.
a
|
|
|
|
{
!
| |
What is the molecular formula of the chlorine oxide molecule in Figure 3?7 !
[1 mark] l
L0 |
Z ¥ l\
ﬁ
Question 4 continues on the next page

|
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} Figure 4 shows the melting points of some Group 7 elements. box
|
" Figure 4

3501

300 {—+——

2501+t

|
| |
| oL L B
| ‘ % |
|l

1soHHHHH e e b e e
i ! 1
100-»—4~#~j~ T ——
v 1 \ | i |
\ st R |
Melting [ { j | ‘: |
point 01 : - 1 e
in °C ¥ P I_
-501- v o masnaus --.~—'7—~+~-~;——~{ |
' - ‘ ' t |
Wi HEE S EEISES SR R
| ) | sz ter:
- 1504 e U A e e
o |
| s e e e g —
[ 'ﬁ | & 1 ‘x
Fluorine  Chlorine  Bromine lodine  Astatine l
Group 7 element \

E] The melting point of fluorine is 220 °C

Complete Figure 4.

You should:
« complete the scale on the y-axis

o draw the bar for the melting point of fluorine.
[2 marks]

1B/M/Jun22/8484/C/1H
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l - [4].[5] Explain the trend in the melting points of the Group 7 elements. box

] Use Figure 4.
i [3 marks].\
s we go Uple Group Moloults Sz in Sevem Sies.

“ Tuss  Cornsey WWWO(LQ;A_QQLJ J&X (C5 N | f M‘w&l’,l

=g Y\«J/U*M\ pocht a5 Mo Qurepy €S peecleel o break |
Al Mase onitsmotecudon Jorees. _J

x |

|

\ @ What is the state symbol for bromine at =50 °C? i

|

| Use Figure 4.

‘ Tick (¥') one box. i

(aq) ‘ (@) 0 (s)

_ Evaporation and boiling occur at the surface of bromine at its boiling point.

Name one more process that happens at the surface of bromine at its boiling point. |
1 mark]

Cr,noLw oo | 10

Turn over for the next question

|
|
|
|
|
i

L..______'__,_____—____’_-——,____"___,‘ S

L
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This question is about structure and bonding. box
m Figure 5 represents part of a carbon molecule.
Figure 5

Name the type of carbon molecule in Figure 5.

\‘ __’“& oblL {o con dmck Q,Qy.c)—n'gx;\,-

[1 mark]
J’ NI \
|
[ﬂ Suggest one property that makes the carbon molecule in Figure 5 useful <
in nanotechnology. i
[1 mark] |
|
|

i e
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[0]5].[3] Analloyof aluminium contains small amounts of other metals. box

Explain why other metals are added to aluminium.
[4 marks]

A algws s alloy Yo b hovder fhan pot

\ _allpminiium .
e olher peelals have aloms o) clifrant six te |

alwcnisun Iom beiny 1 dispursed ¢ Jue Shue

ks A chuchure of It aluiniwn alons .
Lok Ve SWoke pas

dusvp
Ty Wty ey dat
eocty othar ta \O.AAUZJYS.

| [0]5].[4] Figure 6 represents part of the structure of a polymer.
Figure 6

e
GaRs G

within the chains with the forces between the chains in

Polymer chain

Compare the bonding
this polymer.
[3 marks]

WviWwin g Cwain behun olons Ywre (& Shtng

Covalent bonadS,

Bedween  golyimes

s moicsdors (,b(uug.

choung thee oo wotakes

"ovu wol n "'

MM oot || °

|

o O v e
Turn over »
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\ This question is about hydrogen chloride and hydrochloric acid. ‘l box
‘ m Complete the dot and cross diagram to represent the bonding in hydrogen chloride \
] on Figure 7. '
‘ Use dots (0) and crosses (x) to represent electrons. ‘
1
i You should show only the electrons in the outer shells. ‘,
[2 marks] |
\ |
g Figure 7 f
| |
\
|
| e |
| |
‘ |
| \
| |
‘\ \
| |
| |
‘ [Z] Hydrogen chloride dissolves in water to produce hydrochloric acid. "
1 Hydrochloric acid is a strong acid.
\ What is meant by the term strong acid?
\ [1 mark]
| |
‘| M |
|
' ' p! peeeit 4 - ‘
\ ( (e _d&gso&ajﬁ; . HOL= K Caf” aU (aa\) }
| |
| |
@ Describe how magnesium can be used to distinguish between a strong acid and a !
weak acid of the same concentration. l
[2 marks] ‘
Tor My ¢k GRS Qo twa eachion rede ooudd ’\
b vwanch Ifmglﬁr [ SoWwe wedd sea e mcw‘\)msig!,
S ) W ‘LL/ kcd’z. .
1 6 1B/M/Jun22/8464/C/1H
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What is the change in pH?
[2 marks]

40o= {0 = 2

Te ph ould dierease, by o fockerel Z.

Question 6 continues on the next page
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l [E] Ethene and hydrogen chloride react to produce chloroethane. \ box
The displayed formulae equation for the reaction is: ‘i
| H H H H |
| 5 |
1 /C=C * H—Cl —D H—(ll—(il—Cl !
l
| H H H H 1
‘] The reaction is exothermic. “
g I
1 In the reaction the energy released forming new bonds is 56 kJ/mol greater than the !
‘; energy needed to break existing bonds. ]
i Table 1 shows some bond energies. ]
‘l Table 1 ‘1
\ :
\ Bond H-c | c=Cc | H-Cl | c-C | c-CI "
l Bond energy |
| i kiimol 413 X 431 346 339 }
! Calculate the bond energy X. .\
| [4 marks] =
Erusopy sed = bonds macle = bondy broken 1
Bonds McLo(LZUVC‘C\*(S'*C'H\*Q* ¢-C\) |
= Uv 240) + (63 443)» (12 339 = 2350 |
Boncks brelean = (11¢=c) 4 (4x C-B) (1% b-0) |
~ (x4 (4ek13)L (14431)= 1083 + = ‘\
567 2%50- (1083 +=) |
269420834 = x= g__\lkﬁ/mo( \
X= @’“ kJ/mol t 1
'\
[l R e R e \
T
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| This question is about elements and compounds. bax

l
| Figure 8
|
| Most reactive
|
|

\
Potassium ﬂ
\ Magnesium
Metal Y
\ Carbon
\
‘ Iron
Hydrogen 5
Copper
Least reactive
Give the method and conditions used to extract metal Y from a compound of metal Y. |
[2 marks]
E(Qd"ﬁuebk‘( Can b wded 4 Ccmpowxck O,J e bal i
1
U s mo (7"0/\ ? |
(
Question 7 continues on the next page
Turn over b
T
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Sodium reacts with titanium chloride (TiCls) to produce titanium. box
@ Complete the equation.
\ You should balance the equation.
| [2 marks]
(itla eemiole Seadalont w0 e |
\ [0]7].[3] The reaction between sodium and titanium chloride is a redox reaction.
‘ Write a half-equation to show that sodium is oxidised in this reaction.
[2 marks]

oo = Not 1+ e

G -
a

|B/M/Jun22/8464/C/1H
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| E] 108 g of aluminum reacts with 1.21 kg of copper chloride to produce copper.

\
:
1
|

‘\__,.

AN

[

l

l

A\ 4 [

The equation for the reactionis: L ‘Og ‘

2Al + 3CuCl, — 3Cu + 2AlCls

Calculate the maximum mass of copper produced in grams (9)- \
You should determine the limiting reactant. ‘
Relative atomic masses (A)): Al =27 Cu=63.5

Relative formula masses (Mr): CuCl, = 134.5 AlCl3=133.5
[6 marks]

olts & Cull, = 40,400 /4345 = 99¢ 3.
At'-(ua <s .2" S i maoles A( ves y nacle h&l(‘

Bl AL (s o Undling penctont. |

N e T s e e e

ass o :2"‘3" = A

l

|

\

prcde o) u&%gg_;{,im,af/m/\\

Limiting reactant is (JLMNMM ( N)
Mass of copper = 384 g

Question 7 continues on the next page

|
i

Turn over P
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Sodium metal and sodium chloride are both able to conduct electricity. box
[0]7].[5] Describe how sodium metal conducts electricity. ‘
[2 marks]‘
Sodism s @ Mekal so has 00 /ocatiseol \
_olodhons . T elachve ok able o neov |
d/wz}z Hyrow;k Yo Mokl - |
‘ [E Explain how sodium chloride can conduct electricity. l
[3 marks]

'j'\ K lxa'm‘a shale  uown nolken |

df\ Suck C’\S&lp.u lous Gt able }6 agua Qo wndd |

(| 17
i
|
l
i

END OF QUESTIONS

i K

e T P T s L
e oy
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