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SECTION A

Answer all the questions.

You should spend a maximum of 30 minutes on this section.

What is the name of the gas made when magnesium reacts with sulfuric acid?

A Carbon dioxide N\O + H:Laol‘t — N\,sﬁoq -+ Hﬂ T

B Carbon monoxide
C Hydrogen v
D

Oxygen

Your answer C [1]

Which equation represents neutralisation? _
4
A 4H" —» 2H, t + o — HgO
: : wali
B H,O —» 2H' + 0> acid allali
tuskiaised —

C H" + OH  — H,0

D O, + H, — H,0 + 0%

Your answer C [1]

Which statement about nanoparticulate materials is not correct?
@ Nanoparticles are much smaller than atoms.
B Nanoparticulate materials can be used as catalysts. v
C Nanoparticulate materials have an extremely large surface area to volume ratio. v

D There are possible risks when using nanoparticulate materials which are difficult to predict. ¥

Your answer ﬂ [1]

© OCR 2018



4  Ethanol is a liquid at room temperature. It has a low melting point and boiling point.

3

Why?

A Ethanol is an ionic compou’%d.

B The forces of attraction between ethanol molecules are strong.

@ The forces of attraction between ethanol molecules are weak. v~

D There are no forces of attraction between ethanol molecules. X

Your

5 Look

CH,

answer C

at the equation.

+ 20, —» CO, + 2H,0

Which substance is the oxidising agent in this reaction?
ACH (& iy aodied b (O
B CO

2 ‘ob Oax
¢ Ho T esdisiiy ook
© o,

Your

answer D

6  Which statement about covalent bonding is true?

A
B
Cc
D

Your

© OCR 2018

Electrons are transfe’r(red from one atom to another.
Electrons are delocalis’éd.

Electrons are shared between atoms. /

lons are formed. & whan e losk or 5wd

answer C

Turn over
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Which statement correctly describes a pure substance?

A Consists of just one element or compound
B Has alow melting point « U«\Pu‘\‘lj@ lower Uu np.
C Is a mixture of two or more substances X

D Melts over a range of temperatures X Emecm’\,:@ cauyl (’\{9

Cure substauss Wt shey mp-o

Your answer A [1]

A student separates a dye using thin layer chromatography.

She puts a thin layer of solid alumina onto a glass plate. She puts the dye on the pencil line. She
puts the glass plate into a tank containing water.

Which of the following is the stationary phase?

A Alumina v lthMQ }/

Glass - 'SOPPO‘L ‘

Gloss

B
C Pencil line ¢
D

Water - «\0‘0& p\m

(9 i
Your answer ﬂ. W\Pu [1]

What is the activation energy for a reaction? 4

A The difference between the energy of the reactants and the products « (GML\'OA OH
B The energy needed for a reaction to start v

C The energy of the products ¥ Q L aL
C '\J 3m 6"’”

D The energy of the starting materials £
il

Your answer (%)

[1]

odad
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10 Which is the best explanation of a concentrated acid?

A

B
Cc
D

The acid is completely ionised in solution in water. ~ $l‘.‘0“9 acid

The acid is partially ionised in solution in water. -~ wmk Q(‘A’a‘

There is a large amount of acid and a small amount of water. v’

There is a large amount of water and a small amount of acid. = CQA‘(A(Z

Your answer

C

11 Magnesium is heated in a crucible.

*

i

Heat

Porcelain crucible

Magnesium ribbon
inside crucible

1My + 0, — 240

The mass of the crucible and magnesium increases.

Which statement is the best explanation for this?

Oxygen is given off. % would (oe wais
The magnesium melts. X Nd1d S\-ab Ukl Sows

The magnesium is oxidised to magnesium oxide. “

A

B

Cc

D

Your

© OCR 2018

The magnesium reacts to make magnesium carbonate. X

answer

C

Turn over
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12 The equation shows a reaction that involves both oxidation and reduction.

Fe,O, + 2Al — ALO, + 2Fe OILAIG

Which statement about reduction is correct? Qz&ud;:ol\ = 5011\ e

A The gain of oxygen and the gain of electrons by a substance

B The gain of oxygen and the loss of electrons by a substance

C The loss of oxygen and the gain of electrons by a substance /

D The loss of oxygen and the loss of electrons by a substance

Your answer C [1]

13 Niels Bohr was involved in the development of the atomic model.

Which of these statements describes his work?

A
B
Cc

D

Your

14 Wha

A
B
Cc
D

Your

© OCR 2018

He developed the idea of a nuclear atom.
He developed the plum-pudding model of the atom.
He stated that atoms were like tiny solid balls.

He stated that electrons exist in fixed energy levels. \/

answer D [1]

t is the approximate size of a nanoparticle?
Nawopodide s3:
3(’00 Swall ?od' 39
0.40nm \ (.o [OO AW
IV

50nm

0.07nm

1000nm  Loo b

answer C [1]




15 Look at the diagram of a methane molecule.

Which statement about methane is correct?

A Electrons are transfe’?red from hydrogen atoms to carbon atoms.

B The covalent bonds in methane are weak. ¥ CWM‘ WO o 5L‘°“9

C The force of attraction between methane molecules is weak. v

% covalowk
D The ionic bonds between carbon and hydrogen are very strong.

Your answer

© OCR 2018
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SECTION B

Answer all the questions.

16 Magnesium is an element. It is solid at room temperature.

(@) (i) Solid magnesium cannot be compressed.

Why?

T L R WJQWOCIWPMSUUC&UQU]

(ii) Solid magnesium cannot flow, but liquid magnesium can flow.

Explain why.

Padicles on_o_sdid_ane_in_kowd pockios Tan can .
vibrake. bak Ml%w ..... Q... Me YWM ..... g P asckCavs.

Oackicha...do..a.. g com.. Kow. of.. wae...ask...eeh...ofker..
%&O‘de@MpMdﬁm&(AWWW ..... Ghmw. 131

W o s0id-
(iii) Magnesium gas completely fills any container it is put in.

Explain why.

|[PS .0

(b) Magnesium reacts with water. Magnesium hydroxide, Mg(OH),, and hydrogen, H,, are made.

Write a balanced symbol equation for this reaction.

........................................................................................... [2]
(c) Magnesium nitrate has the formula Mg(NO,),.
Calculate the relative formula mass of magnesium nitrate.
A 4ty = A3
M of wo, = lu+(3x16) =02
N\‘ o\ N\9 (NOQa = 43+ (;{x Gz) Answer = ............ \Lt%i ........... [1]

o - 1483 gl
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17 A student has a solution of hydrochloric acid, HC/, and a solution of sodium hydroxide, NaOH.

He wants to make a pure, dry sample of sodium chloride.

(@) Describe how he can do this.
Include the apparatus he should use and his method.

Propme... Mol boy Wb Gbsakion  oebhed: oo

Ococlle...0. Baawnsclome k. MaOW i asle .
Ust. comamsal_ndicakor ac oW meloc oo
Odd. WO G OB k) coloos chawne [ =7

(Whvakson.. . koaek . codscakaC

(c) The student also investigates other reactions.

The table shows the salts he can make from different starting materials.

Complete the table.

Acid used Other starting material Salt made

Sulfuric acid Copper oxide COWM $€J£«G

Niksc...agid ... Zinc carbonate Zin nrate

Hydrochloric acid @5&03\&«\ \\:)J'Wdl Magnesium chloride

[3]

(d) What type of reaction happens when sulfuric acid reacts with copper oxide?
Newksalieakion . demekn.
.............................................................................................................................................. [1]

& b Turn over

© OCR 2018
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18 A student is measuring the boiling point of some liquids.

| — Thermometer

3\ r

4 ——Liquid

=—(e

Bunsen burner
/

EASS

She measures the boiling point of water, petrol and ethanol.

(@) The student’s method is not safe.

Explain why it is not safe and explain how she could improve her method to make it safer.

(b) The student looks up some data on melting points and boiling points.

solid - lig. Ly 905
Melting point' Boiling point
Substance | Formula o o State at 25°C
(°C) (°C)
Propane C,Hg -188 -42 25 Ges
Hexane CeHyy —95 5 69 Ligwsch
Icosane CyoHy |25 37 343 Solid

Complete the table to show the states of propane and hexane at 25°C.

CaHy | COq Ha0O
(c) Propane burns in oxygen, O,. Carbon dioxide and water are made.
Write a balanced symbol equation for this reaction.
................... C5|43+50393C0a+4i|10 [2]
©OCR 2018 CSHQ + 01 7 3C02 + HZO 60.1@&” C'5
CiHg + O —F 3C0; + 40,0 Galame Hgy
CyHy + 50, —7 3C0; + 40,0 BaJawr O wudf

[2]
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19 Look at the information about two atoms of chlorine.

“Cl

(@) What is meant by atomic number?

"Cl

The atomic number of chlorine is 17.

«})wm\w«o& ...... p«okm»muu ........ MA clws ................................................... [1]

(b) These two atoms of chlorine are isotopes.

Explain why these two atoms of chlorine are isotopes.

|sakayee

buL&AV(WL ..... NJ.)N\% ...... o“ ..... wlLfN% .................................................... [1]

(c) Look at the information about other atoms and ions.

. Atomic Mass Number of | Number of | Number of | Electronic
Atom or ion
number number protons neutrons electrons structure
S 16 32 16 16 16 1.9.€
n-5
B 5 11 5 G 5 2.3
1q-4
F- 9 19 9 10 10 2.8
Li* 3 7 3 4 2 7
n n n
Complete the table. [4]
= e
& = =
2 g z
-~ -~
=
5 g s
| —
e §
g
2 é
-~
= g
Turn over
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(d)
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12

(i) The electronic structure of sodium is 2.8.1. The electronic structure of oxygen is 2.6.
Sodium and oxygen react together to make sodium oxide.

Sodium oxide is an ionic compound.

Draw ‘dot and cross’ diagrams to show the ions made when sodium reacts with oxygen.

Show the charges on the ions.

®0®

&

B i, . . 3]

(ii) What is the formula of sodium oxide?

........................................................................ ﬁ"\ao []
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20 A student has a mixture of three substances.

Look at some information about these substances.

Substance Meltirlg point Boilirlg point Solubility in water
(°C) (°C)

Sand 1710 2230 Insoluble

Sodium chloride 801 1413 Soluble

Water 0 100

(@) Describe how the student can separate the mixture to get pure samples of all three
substances.

Explain why each method of separation works.

0 fitlec S oot o tenme O sond s
............ eaudcsmso\uﬂcwuaﬁﬂ(ﬁaﬂrﬁsohﬂe)

........... ws%ns‘f( wczlo/rcm&mws

© OCR 2018 Turn over



(b)
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14
The student separates two solid substances A and B.

She wants to check that they are pure.
She measures the melting points of four samples of solid B.

Look at her results.

Sample Melting point (°C)
1 109
2 105
3 104-108
4 110-112

The student knows that a pure sample of solid B has a melting point of 110 °C.
She concludes that sample 4 is the purest sample of solid B.

Do the results support her conclusion?

Explain your answer using evidence from the table.

ol o p e samle ok 6 m«\otw ______ o mp. 2 110
ODus..samples... do....aak.... ol qvel g_« ....... @ian., Yoy e,

3@0‘-&‘( AP \N\?(M\L\@ ......... W ............................ W@ [3]
Sawple 1 & W@ﬂb V" W ouAe.
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21 Anhydrous copper sulfate reacts with water to make hydrated copper sulfate.

CusO, + 5H,0 —» CuSO,.5H,0

Anhydrous Water Hydrated
copper sulfate copper sulfate

The reaction is exothermic.

(a) Draw and label a reaction profile for this reaction.

A

Nckivakion

€ Ea
CUSOL' + 5“30 “MD '

Energy

A
Qoasbinn E*HA?% Cu%0,:5H,0

@m(lha(m{(, AN ~\e

Progress of the reaction

[3]

© OCR 2018
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(b) Two students investigate the burning of methane in oxygen.

H O 0]
| 0—0 I AW
H—C—H + _ - — C + o)
| 0=0 I /N
H 0 H H
Methane Oxygen Carbon Water
L C-i 210:=0 dioxide

2¢=0  4O-H

Look at the table of bond energies.

ona | Bendnre
O-H 459
C=0 799
0=0 494
C-H oc

The reaction is exothermic and 802kJ of energy are given out when 1 mole of methane
burns.

The students have looked up the bond energies. They have different values for the C—H bond
energy.

Student A thinks the C—H bond energy is 432kJ/mol. Student B thinks the C—H bond energy
is 411kJ/mol.

Who is correct?

Use the bond energies and the energy given out in the reaction to calculate the C—H bond

energy.
ed o baak bads: e
ﬁmm P > 2 0=0 2« 4l = 98§
Lex + 139
6&{35 elhasd an gw(m‘.&b bods! 2 C=0 2 % 199 = 518
4 0-\ b x 491 = 1936
ELEY
AR = Eboﬂd biaakiag, B E'oo«d forming — 302

Lx t 13% — 243k = — 304
Answer = Lr l\ kJ/mol [3]

o = 900 — 48§ A3 i
Lx = lebk

x = Gk = Ll

(
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22 Copper oxide can be reduced to copper by reaction with hydrogen.
CuO + H, ——— Cu + H,0

A reaction mixture contains 1.59g of copper oxide and 0.20g of hydrogen.

1.27 g of copper and 0.36 g of water are made.

Calculate the number of moles of each substance to determine the limiting reactant in this
reaction.

Explain your choice.

The relative atomic mass of Cu is 63.5, of O is 16 and of H is 1.
N Cu0 =635+16 = 715 g wol”
0 ua 2% 1 =2 .54
(Zx Nt 16 13 Number of moles of Cuo = ".""2 .. & 04

M, 1,0 e

Number of moles of H, = ..&.................7

1127 0-02

Number of moles of Cu = 63:9.............. ... 0 AL

026 _ O .02

Number of moles of HZO ST K- VOR (fr AT

W\

n

\U

© OCR 2018
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23 Look at the diagram.

It shows part of Mendeleev’s Periodic Table which was developed in 1871.

Mendeleev arranged the elements in order of relative atomic mass.

Group 1 2 3 4 5 6 7
Periods
1 H
1.008
5 Li Be B C N (@] F
6.939 | 9.012 | 10.81 12.011 | 14.007 | 15.999 | 18.998
3 Na Mg Al Si P S Cl
2299 | 24.31 2998 |28.09 | 30.974 | 32.06 | 35.453
4 K Ca As Se Br
39.102 | 40.08 7492 | 78.96 | 79.909
5 Rb Sr In Sn Sb Te I
85.47 | 87.62 | 114.82 | 118.69 | 121.75 | 127.60 | 126.90
6 Cs Ba Tl Pb Bi
132.90 | 137.84 | 204.37 | 207.19 | 208.98

Describe the differences between Mendeleev’s Periodic Table and the modern-day version found

. ﬂomcgm’o ........ e, ardowed.. ‘ob _____ ok WO N89S
wedown dowy (e &5 ot&aleo”og ..... odanic . numlog:

© OCR 2018 Turn over
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24 Astudent is investigating the electrolysis of copper sulfate solution.

Power pack —

+ — + +
- M
N - PL Zgl - C()a*
: U
et Co (s remehive

ok o laid oo U, -

0, qwven ofl.
T Cv cﬂodwgml
—  (u Co augde dissdwes
He does two experiments. Cv = G2t + 2e”

Experiment 1 uses platinum electrodes. Experiment 2 uses copper electrodes.

(a) Complete the table to show the products at each electrode.

Experiment | What happens at cathode (-) What happens at anode (+)

L COWM d"-(lﬁ![ﬂ-ﬂl Oxygen made
2 Copper deposited (G“M " a? CQASSO\ES

[2]
(b) Copper electrodes are non-inert electrodes.

What is meant by non-inert electrodes?

(c) Look at the results for experiment 2 using copper electrodes.
At the cathode copper ions, Cu2* gain electrons to make copper atoms.
Write the half equation for this reaction.
Use e to represent an electron.
(d) The student also electrolyses sodium chloride solution using platinum (inert) electrodes.
At the cathode, hydrogen gas is made rather than sodium metal.

Explain why.

lbcpxnjpm ....... S.... (@9 ...... \QM-LVQ ...... Chaw SN, ..o
................ dﬁcﬂﬁWW%uw [2]

© OCR 2018
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25* Look at the data about some substances.

Substance Melti(rl%)point Boili?o%;ooint Do;z(i;rci:;r;:;ct (I;elrlsr;rl‘t%;
A 0 100 no 1.0
B >3000 >4000 no 3.5
Solid does not conduct
c 801 1413 olion or whon dissolved | 22
in water

Explain the type of bonding present in each substance A, B and C.

Relate the type of bonding to the properties of each substance.

. Nen (.m0 .. ocamee Slwe ase weak .
. onkoemderalan. Josan.. . does_nsk coduel: dackaoley . becamn

..........................................................................................................

........ Ware ase. 0. oo eliokis o ve.
209 smple.. wdacalos . eolalouulle  loandied.

Do Gl Gty e o o coluh s,

...... %ﬁacwaﬂwﬂgbm&ad(aqmlcmishm&m
...... (als,..l5. e ... iowand,.or...ouse... k... coucdbu. ksiokane,

..................................................................................................................................................... 6]
C o ‘“\3\1\ 0. and \09, \z_Qcan.zp Uore  are SL‘“% Mms\abc
lovces of albiael:ton \ebweon Gy doeed s . C dies
u&cm&mkosa%&d‘cacaz(;w(imwm;mp
bk dses whon woon o dissded tn walos as G

o can wow, C s oon tmic conprud | ey & L
sodiaw Jocde o auellor tanic  conpamd.
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26 The value of the Avogadro constant is 6.02 x 1023,

(a) What is meant by the Avogadro constant?

o oodor. o ontibies 00\ owmole

(b) Calculate the number of water molecules in 72g of water, H,O.

Give your answer to 3 significant figures. W\( \-\30 = (zlfl)"l'lé = IS OMO[
W mdes o} [.\10 b 7,29 = 729 = & mobs

'? J mo('.l 4
Kpo “\O(Q((dﬂﬂ 0" ulo fm [kmda,g = Answer = 2.41% 10

...................................... [3]
L7 6.02%10%% = 9,408 ~ 6™
(c) A studentis reacting magnesium oxide with nitric acid.
Look at the equation for the reaction.

MgO + 2HNO, —— Mg(NO,), + H,0

The student wants to make 14.8g of magnesium nitrate, Mg(NO,),.

Calculate the masses of magnesium oxide and nitric acid that he needs.

N wos ok MaCw0)a = &3 - 0.1 wdes
&3-S
Nod 0 wdes of Ng0

Ol X 40.5 = L\-.O§9
lod 01X 2 wd WO, = O1x2xe3 = 12Co

Mass of magnesium oxide needed = Lt 0

i\

Mass of nitric acid needed = ................ lQG .......... g [4]

END OF QUESTION PAPER
RN ot k.
M of wo, = Iy +(3x16) =032
M o} WMy (‘”Os.)a = 5+ (RXQR)
149-3 9 mol

|+ 14 + (3¢16) =62 4 wmol”
243 + 16 =402 4 ml”

"

n

M, o HM05
ﬂ\\ 0\ N\ﬁo

© OCR 2018
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ADDITIONAL ANSWER SPACE

If additional space is required, you should use the following lined page(s). The question number(s)
must be clearly shown in the margin(s).
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