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This question is about structure and bonding.  \a%-

[0]1].[1] Figure 1 shows part of the structure of calcium oxide (CaO).

- ear\
Figure 1 V\O‘C\JJ’,(O\

and

What type of bonding is present in calcium oxide?

[1 mark]
Tick one box.

Covalent

lonic \/

Macromolecular

Metallic

02
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| [0]1].[2] Figure 2 shows a particle of methane (CH.).

Figure 2 \)d\\Q ‘/\‘\,

H €9 \oovw"
H@@@H ’v:pod)
(FT') ﬂ/& & oW - -

What type of particle is present in Figure 27
Tick one box. . Q,(;\ QQ\R(\\CM
W'
/‘)
An i -
Q§<\))X n ion | S See Q\?U\\/Q ‘
@QO‘ Bg, A Iattice/ | (& \J\«emq\ﬁv\ Owra M7Q,MQV\+

\
Q\E‘E)@R A molecule V/ of + and - '\ows)

A polymer
TR
V)
\\ ‘\M“\\')
[0]1].[3] Figure 3 shows the structure of Cg

Figure 3

Complete the sentence.

Choose the answer from the box. e S s¢e~\3
0 ()XOWJ) C\’\ ? [1 mark]
X(U‘) ' = pa) {P
\ diatomic giant ionic a fullerene giant metallic
s Nen— A~ N~/ —

The structure of Ceis - /@M U Rve N\ e_

03
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Figure 4 shows the structure of graphite. — OA\\otvope
\V, N o
% Cex v bo e
V\IW\

Figure 4

_E What type of bond is labelled A in Figure 4?

Tick one box.

[1 mark]

| two non —ua rdda
covalent /‘3
v bonal ecl haj e o

double

:> Co Uod{,{/\;
jonic \\DOVlOA '

metallic

[0]1].[5] Ingraphite, each carbon atom forms bonds with other carbon atoms as shown in

Figure 4
How many electrons does one carbon atom use to form one bond?
[1 mark]
Tick one box.
N & (all 4 electrons in carbon ar
e o irech- vty Coulal
Co® (o oA paired-, thentgo g

all form covalenr bondl§)

\\\/ A( \[\I) (Mm}\’( 4 aouaélgvvt‘;\:s
g

\/\C,’S ¢o)((o U&Q/ cobow;;_s ' 4 eleatvowns

Q/\ . o \,\_))‘)\ . Aaregore C gws

|~ S — e e

cova lent

bonol .

0 4
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An electric current is passed through copper.
Figure 5 shows the apparatus used.

Figure 5

d.c. power
supply

&Filament bulb

lights up

Copper

Complete the sentence. C}\
. Q
C§\‘ Sgo\\l
[1 mark]

Choose the answer from the box.

/‘7

%{ I% solid SM

Figure 5 shows that copper conducts electricity as a SO \ Q}\

Complete the sentence.

%} #gc‘)\ - V\O

Choose the answer from the box. A" C N Ay <

/ Vé,ol/\o\sl‘\o, o / | / [1 mark]

\
atoms electrons ions mol 3

Copper conducts electricity because of the movement of delocalised € \QQHOVLS.
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[0]1].[8] Figure 6 shows the apparatus used to investigate the effect of electricity on
sodium chloride solution.

(MI/) Figure 6

d.c. power
supply

®\ Filament bulb

lights up

(o} le) o (o)
Ofo Of o
‘1 "l | Sodium chloride
Aot R olution
\ y [a-q,)
Complete the sentence. :
Choose the answer from the box. N V\A.l\j(&
DN
3 S [1 mark]
! /
( /4
dissolved gaseous molten

Figure 6 shows that sodium chloride conducts electricity when d‘ SQC)\UQO}\

06
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o% Q,I/tcwg}o\
E Sodium chloride is made up of ions. P PO‘V hw

Figure 7 shows the apparatus used to investigate the effect of electricity on
solid sodium chloride and molten sodium chloride.

Figure 7
d.c. power d.c. power
supply supply
®\ Filament ®\ Filament bulb
bulb does lights up
not light up

Solid sodium Molten sodium
d chloride chloride

Heat
Table 1 shows the results.
Table 1
Solid sodium chloride Molten sodium chloride
Observation The fllamgnt bulb does not The filament bulb lights up
light up
Deduction Does not conduct electricity Does conduct electricity

Draw one line from each statement to the correct reason.
[2 marks]
() Statement Reason

gO/ The ions are fixed.

Ao e
Solid sodium chloride does /‘) CoAN
AAO WSI—

not conduct electricity. 7
The ions are mobile. ON OUMN

—
-

R
o0
0]0)

The ions are neutral. CJ/\Gg/k .

Molten sodium chloride
conducts electricity.

The ions are vibrating.

10
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\\
This question is about the halogens. > NQRy ‘7

[0]2].[1] Which group in the periodic table is known as the halogens?

E— [1 mark]
Tick one box. \YLOK\( \’CL\S
P2 o u I ovnsuwe , readk omso). |
Group 1 Wil 1" Lot pavts A s
ﬂaew‘,ﬂ,\ QMM‘\"I\OV\ nanhown ‘Floo(x‘vx.k
Group 2 M\O\\S ande clhlovine !
Group 7 4 Mone con bo N
ke ‘/°uv\ok n Seevp T
Group 0

Vnoble ?0@%

@ A fluorine atom has 7 electrons in the outer shell.

Figure 8 shows part of a dot and cross diagram to represent a molecule of
fluorine (F»). Coua \len 4_Iy
Complete the dot and cross diagram. bo V\QLLQL

You should show only the electrons in the outer shells. Shalﬁ
V{n

[2 marks]
Po\\ y QC& Figure 8 Z/(KQ 1\2

Ny

() 6 ot
Lo ctyony

N exe |y
o\
Showveck POAV O-‘(;
aectonan
3] Chlorine reacts with potassium bromide solution.
Complete the word equation. D 'S pl&QLw t
[2 marks]
potassium Po ta S8 uma

chlorine  +  bromide - bYON{_V\_Q./+ Ch(ow(o)UL/
Cl o moree oA gJZ @ 0,

Yhon @( /CC,l

\E

<
L
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What type of reaction happens when chlorine reacts with potassium bromide solution?

[1 mark]
Tick one box.
decomposition
—) 0 Move reactiye
/ ‘ .
displacement 4 ho. en disploce
a (eSS reactye
halogen )n a_
neutralisation
Compound .
precipitation
Complete the sentence.
Choose the answer from the box.
[1 mark]

—
a% én electron}a ne% a pr/st({

Chlorine is more reactive than bromine.

This is because chlorine gains a A\ el echyo A more easily.

How does the size of a chlorine atom compare with the size of a bromine atom?
Complete the sentence.

Choose the answer from the box.
[1 mark]

bigger than the same size as smaller than

A chlorine atomis  SPAA H Lav4 ’\/]/\0\ N\ a bromine atom.

IB/M/Jun18/8464/C/1F
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. Give a reason for your answer to question 02.6
[1 mark]

reason  Cla \ovinae oy -\ﬁe,w&/ Shalls  than
EroMTV\L. - CU how fewen eloabong

- C\ hoyp L skl an ok
[0]2].[8] Fiuorine reacts with chiorine to produce CIFs By oy & shalls

Balance the chemical equation for the reaction.

[1 mark]
Cl SQIZ 3 F, — 2‘2CIF3
= G 6

[0]2].[9] Explainwhy fluorine is a gas at room temperature.

Use the following words in your answer:

energy forces molecules weak
- [3 marks]

Elouring s oo Simple couolent
Molecu W . This waeons that
&fhough  fha covalant  bonds
beWwA tha ooy s Shrong
Mave owe  woeok lﬂfeymoljewlom

| dorsn betotin Tt wioteslis
%Mw vequive Kittle maqy "

W

170
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This question is about acids and bases. Examples 0p Acds
Hel= Hb + -
HZSO ——\> 208 a-
L . . 4+ = HT + So
0]3].[1] Whichionis found in all acids? e A
3 > @ + b3 [1 mark]

Tick one box.

cr | Na* OH"

@ Zinc nitrate can be produced by reacting an acid and a metal oxide.

) Ao~
Name the acid and the metal oxide used to produce zinc nitrate. X
K&\-O\ \ [2 marks] R
N . \ —> MOJ
Acid Nitvice adid CHA)OZ)
Metal oxide Znc O x ‘“QL _ -
'0[3].[3] Inanequation, zinc nitrate is written as Zn(NO3)z(aq).
What does (aq) mean? Strate
Sj”\be\ [1 mark]
Tick one box.
/
Dissolved in water \/ aq/ Weo WS

Solulbon
Insoluble

Not all reacted

Reactant

E The pH of a solution is 8

Some hydrochloric acid is added to the solution.

Suggest the pH of the solution after mixing.
(= c
© _ \
N C\a” Ho S
o p

¢ O — less Hhan
> 4 g

[1 mark]

O
L
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E Table 2 shows the solubility of three solids in water at room temperature.

Table 2

Solid

The mass of the solid that
dissolves in 100 cm® of water

Phosphorus oxide

50¢g

Silicon dioxide

09 ngoluble

Sodium hydroxide

100 g

N
NoaOH) oH-

\‘\_)'7 A teacher labelled these three solids A, B and C.

A\

0 \C}'}/ She gave a student the information shown in Table 3
\\I\ o + )

N

.0f\sot Table 3 o e h
™ ‘
\ Solid | Observation when added to water | pH of the solid in }Nater
N A colourless solution 14—/
N o }Q./ -
g\\ > B colourless solution 2 — O
-O
AR . .
b‘ \C solid does not dissolve 7

Describe a method that could be used to identify each of the three solids A, B and C.

You must use an indicator in the method. - Vo \‘(Ck Ow +QQ’V\'\-’°~
N

Use information in Table 2 and Table 3

@D\“sso\\m So ek A‘,@,C ‘N oatev.

- h.ly Steps ovH ok
— le ‘con| SQCLMV[CLM marks]

@ /Af$ Silicon  Qiogid. '3 {y\go\\}\b\-(,, Solid < g

Sn’I"COV\ 0“07\(\1‘*6 .

/Uc} Universol  indicaknr to Solvbows A andk i

T
@) s A, o indicotor will tum pwple (blng

o i¥s

dn allali- Thavesons A 3 sedimn

l’\ua\\fcx t\dk .

d

©

r B/ the  indicoator will 4ura ved as 45

o ocdh. ’fl,\o,x/{,(fa/&. € s pl/\DSpV\oms Ox (A

12
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[0]4] This question is about the elements in Group 2 of the periodic table.

|I| Figure 9 shows the positions of four elements, A, B, C, and D, in the periodic table.

Q ou P Figure 9

0 @ EICIG B
B D
A C
Which element is in Group 2?
[1 mark]

Tick one box.

A B \/ c D

Question 4 continues on the next page

13
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Group 2 metal carbonates break down when heated to produce a metal oxide and a
gas.

metal carbonate — metal oxide + gas

(a(0; — (a0 * Co,
[0]4].[2] Name the two products when calcium carbonate (CaCOs) is heated.

[2 marks]
CO\C' U 0*‘d € and Ca(bOV\ d(o kil
[0]4].[3] Whattype of reaction happens when a compound breaks down?
\ [1 mark]
Tick one box. AN d
combustio 2eompogi "9
7
burning
g /
decomposition \/__) oLc .\C}\ + bas e = Sa\v + \
neutralisation/
= 9CX;V\ O;p Q/Lm‘\'\[b% .
reduction//
[0]4].[4] The metal carbonate takes in energy from the surroundings to break down.
What type of reaction takes in energy from the surroundings?
[1 mark]

Tick one box.

borAng n Of 9en G{(@&Su o+

combustion X S 0 i H"\Vlj oL ~Q0Mp O-ULV\QL
electrolysis X %\V(\? esetvyiay y .
endothermic \/ m

. - Y tnar ) QwWen
cxotgme— % 2 e

WX Whear "

1 4
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[0]4].[5] Figure 10 shows the volume of gas produced when a Group 2 metal carbonate
is heated.

Figure 10

16 /

7]
14
/
12 //
Volume 10 ,/

of gas
indm3 g /
/ 6 :
AN e

QO o\\ @ vt
\IL/
Sg“\.ﬁ@“‘&; 2]
e N
(Sean

0O 10 20 30740 50 60 70 80 90 100
Mass of Group 2 carbonate heated in g /\

\
eoc\h SM
The student collected 5.2 dm® of gas. S%““ZLL vepraert
What mass of the Group 2 metal carbonate is heated?
[1 mark]

P(\\ 0\))%\ 55 Q) Mass = g Q g

[0]4].[6] Calculate the mass of the Group 2 carbonate needed to produce 24 dm® of gas.

Use your answer from question 04.5 to help you.

[2 marks]
XN S 2 dwm’ ) 3R 9 4464
V24 dud D B Q
/
4 - 4.62 0&-32 KR4 = 48
S S-'Z'Mass= l4$ @ g

143 ~\§39

15
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- . A student heated different masses of a Group 2 carbonate. The student measured
the volume of gas produced.
Figure 11 shows a graph of the student’s results.
The student calculates the gradient of the line in Figure 11

The student makes two mistakes.

Figure 11
| |
|
1250 ‘
Volume : i
ofgas 750 HHH -
in cm3 f _ |
5001 HHEEEF HHH
| | \ |
250 5 O 4’—1-49 .v‘
| S3iatdae: |
0 3 7 —
0 1 5

Mass of Group 2 carbonate heated ing

Increase in volume of gas

Correct formula for gradient =
9 Increase in mass of Group 2 metal carbonate heated

q\
; = — = W ) )
Student’s calculation 750 0.00533 cm” perg 0\\,) {

Identify the two mistakes the student makes.

Calculate the correct gradient of the line.
[4 marks]

Mistake 1 |V\S ev +2ch NV M b&‘/ﬁ nversel U
o tha lo/M\A\o\.a/ ()

Mistake 2 ‘V\C(Q Al W\ ML IS Vo ™ 4 ,

i 29 (as A-l= Zq) (O)
J J7

Calculaton “+#3 S ,= ;L SO
3V 0

@
Gradient = (9\ S:/Q cm® perg

16
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_ A student repeated the experiment with a different Group 2 metal carbonate (XCO3).

The relative formula mass (M;) of XCO; is 84
Relative atomic masses (A;): C=12 0O=16
Calculate the relative atomic mass (A;) of X.
Name metal X.

Use the periodic table.

M/ of KCD7 — 84‘ \ @

—_—

[4 marks]

M op (0, = 12 +B3(le)[= o O

>
3
R
Py
)l
0@
A
l
0N
O

- 24

24 ()

‘ :
H He . .
‘ -/ Relative atomic mass (A;) =
o= LAEARARARA
N: Mg Al P s cl Ar
prl v R - gl Ber ol Bl i B
K Ca T LUl Fe Co s Se Br Kr
R1 . It LAEIEAE AL 1R
85 | 88 | 89 | o1 93 | 9 | (98] | 101 | 103 115 | 19 | 122 | 128 | 127 | 131
Rb Sr Y 2Zr Nb M Te Ru th I S Sb Te 1 Xe
"3 T38| 3 |0 | e [Tz | a3 | aa | 45 45 | so |51 |Tso | 58 | B4
133 | 137 | 139 | 178 | 181 | 184 | 186 | 190 | 192 204 | 207 | 209 | [209] | [210] | [222]
Cs Hf w Re Os ! n Pb Bi Po At Rn
d AR A gb AL o
55 56 57 72 73 74 75 76 7 81 82 83 84 85 86
223] | [226] | [227] | 1261] | 1262 | [266] | [264] | [277] | [268] 286] | [289] | [289] | 1293] | [294] | [294]
Fr | Ra | Ac" | Rf | Db | Sg | Bh | Hs | Mt Nh | FI Mc | Lv | Ts | Og
oAb kil dh ol bl
87 88 89 104 105 106 107 108 109 13 114 15 116 17 118

17

Turn over for the next question

Metal X is Mﬁj Ne S (ANA
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This question is about electrolysis.

A student investigates the mass of copper produced during electrolysis of

copper chloride solution. + - -
pp § C Fi’é oH H > O
Figure 12 shows the apparatus. v 'i/
HY O~
Figure 12
d.c. power
supply
Inert carbon " _
electrode 3
;° -+— Copper chloride
¢ solution
CK\-\“{C o v
) \ONA

[0]5].[1] Which gas is produced at the positive electrode (anode)?
[1 mark]

Tick one box.

carbon dioxide At e QV\Q’CL‘L/ o \g
/ ’AQ \ S\ < l\dy\

chlorine \/ a oo uy,& "'CL[LL{)

hydrogen P Viov ‘\y .

oxygen

1 8
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[0]5].[2] Copperis produced at the negative electrode (cathode).

What does this tell you about the reactivity of copper?

[1 mark]
Tick one box.
~ U - \w -

Copper is less reactive than hydrogen \/ CV\ Cl H_ Qw
Copper is less reactive than oxygen
Copper is more reactive than carbon A+ ﬂ/\& Ca {"/\QC»LL p

, . _ ﬂ/\JL /(JLA) VL 1QhV\L
Copper is more reactive than chlorine .

Table 4 shows the student’s results.

Table 4
Total mass of copper produced in mg
Time in mins | Experiment 1 | Experiment 2 | Experiment 3 Mean
1 0.60 0.58 0.62 060
Iho.so
2 1.17 1.22 1.21 1.20 Vv
4 2.40 2.41 2.39 2.40
5 3.02 X 3.01 3.06
c o \ev loctroN ‘
ne /" Cl/\ouu&wu/ 0N S
= (WP ES EEX : (
"N s Q )
[0]5].[3] Determine the mean mass of copper produced after 3 minutes.
[1 mark]
oQ mins = A0 +0.60 Allowo

)
A( MN\S — 9»40 [/ Mass = ( 8 O mg

Question 5 continues on the next page

19

IB/M/Jun18/8464/C/1F



PhysicsAndMathsTutor.com
20
E Calculate the mass X of copper produced in Experiment 2 after 5 minutes.

Use Table 4 on page 19
[2 marks]

300 + x + 301 = 2.0c. () (x3)
3 (w) ’
3.02 t3ol +x = U8
S\m\HV\ZVOg +x = .18 i

L aig-c0s wex 35

[0]5].[5] The copper chioride solution used in the investigation contained 300 grams per dm? of
solid CuCl, dissolved in 1 dm® of water. i

The students used 50 cm?® of copper chloride solution in each experiment.
A~

Calculate the mass of solid copper chloride used in each experiment.

000 Cam’® = | dm?

[3 marks]

gooﬁ Pev
',yg.O 300j P (oD amu Y RO
v | Sq P~ SO QAwa

A Hevnode A Fevnoie ) (s
athod | Athod 2 oS - @
0.0< x VO 02« SO

:',ij ;g

2 0
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This question is about sodium and chlorine.

Figure 13 shows the positions of sodium and chlorine in the periodic table.

K Savnue  peviodk
C (00 PS - 'AZ(:) ‘\‘::\u“y Figure 13 X D-F.F 9roups.
Ou+ter
@ Shell | @

' Na Cl
\%
oMol
W M))J)
<,
|I| State one difference and one similarity in the electronic structure of sodium and
of chlorine.

[2 marks]
Difference /([NL«/]‘ hawe O‘(%@w% WUMA b2y
0!(/ alecmru) N Ao o0vler Shaells.
Similarity /n/dlﬂ! hauw Al Syl number
0f  electon shalls,

e \ NOWN -

[0]6].[2] Sodium atoms react with chlorine atoms to produce sodium chloride (NaCl).
Describe what happens when a sodium atom reacts with a chlorine atom.
Write about electron transfer in your answer. @
[4 marks]

/\/-\\4' Mo los+ 1 Q)

> [ =) ¢ lectran

- -
—_— N

[ ] €Vgaines” @
F =) €z

- — - 7

Mo elechon lost {?ronA A LOOS
J’Vam%@f@o\ o Cl. //

>

@

Z_

% (

o)

b

2 1
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> hea + vazvgy

_ The reaction between sodium and chlorine is an exothermic reaction. VR \eadyzea\

Complete the reaction profile for the reaction between sodium and chlorine.

Relative
energy

2 2

[2 marks]

Figure 14

ONal hUQk’\—\\OY\
eA/\Lfgj

Reactants

Prodlo ety

Progress of reaction

IB/M/Jun18/8464/C/1F
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0|7] A student plans a method to prepare pure crystals of copper sulfate.
The student’s method is:
1. Add one sgatula of calcium carbonate to dilute hydrochloric acid in a beaker.
2. When the fizzing stops, heat The solution with a Bunsen burner until all the liquid
is gone.
The method contains several errors and does not produce copper sulfate crystals.
Explain the improvements the student should make to the method so that

pure Crystals of copper sulfate are produced.
[6 marks]

- The  studutt showld ute Su[.ﬁuwc
0cd inskeod 0L hydlvochloric ao‘d,
10 deuce /8 Smﬁak vodhar fhoun
1N C[/\le/\(LL

- Use Copper Cavioonat? im@ 0%
Colcium  Cavbo nonte -

- hdd Mo Corbppate. in exee), to ensuk
e aoid MI(A/A /eoots -

Eilter 4o vepmove tha excess
Covbonate -

Heat 9ZV\HU ond Loaye Yo
C eyt Nice’

- (Zalevow\Jr Points §d~&”\’ﬁ{i—l‘2<>\~

— o%ojicallj ("VllULox

- Clear accoun € _

2 3

Sc.lmz nA
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