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Instructions Y,

® Use black ink or ball-point pen.

@ Fill in the boxes at the top of this page with your name,
centre number and candidate number.

® Answer all questions.

® Answer the questions in the spaces provided
— there may be more space than you need.

® Show all the steps in any calculations and state the units.

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

Information

® The total mark for this paper is 60.
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it.
® Write your answers neatly and in good English.

® Try to answer every question.

® Check your answers if you have time at the end.
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Answer ALL questions.

1 The diagram shows the apparatus a student uses to separate a mixture of salt and
sand.

She adds the mixture to water in a beaker and then carries out the three stages

shown.
i
' 0
J
stage 1 stage 2 stage 3

| (a) Give the names of the pieces of apparatus labelled X and Y.

) (2)
000 [x Shrning  cod
| DL', (b) (i) A liquid that dissolves substances is a

. (1)
s— | [l A solute
—— ‘ 0 B solution
= | ‘ﬁ C solvent
e 0 D suspension

(i) The clear liquid that forms in stage Tisa

[-0% | (1)
— 0 A solute

i
——— i

| EE( B solution
e ]' [0 C solvent
— [0 D suspension

{

|‘

\
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(c) (i) Atwhich stage, 1, 2 or 3, is the sand collected?

(1) (-iD
=

(1) (.10
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U.)

Evaporate ok

_(Total for Question 1 = 7 marks)
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2 The apparatus in the diagram was set up to demonstrate the rusting of iron.

|
} iron wool
|

measuring
cylinder
;/100 cm?
l air— | 7
i _ i i
1 o | water
| S T VAL R WLEECTE e
'| start after one week after two weeks
|
|
[ (a) One week after the start of the experiment the volume of gas in the measuring
7\ [ cylinder has decreased.
| After two weeks there is no further decrease in volume of gas in the measuring
‘ cylinder.
|
] Explain these observations.
(2)
___________________ s Leon ceathed  with 0%Y5en
.............................................................. eiac)
| e AL QR4 G0N AT A
......................................... Gk
o
’ (b) Iron reacts with dilute sulfuric acid. The chemical equation for this reaction is
1S |
‘ 1 Fe + H,50, — FeSO, + H,
Complete the word equation for the reaction.
| (2)
| ” \ ¢, .. Al ~a A
Iron + sulfuric acid — 1700 (11) Sulfebe *'fj‘*kﬁa}‘)eﬂ _____________________
|
|
|
F

— RO
P 4 5 7 2 9 A 0 6 2 0
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(c) Aqueous sodium hydroxide can be used to distinguish between solutions
containing iron(ll) ions (Fe?*) and iron(lll) ions (Fe**).
<
o= State the observation made when aqueous sodium hydroxide is added separately
§ to each solution.
2 (2)
= - -
_\ - 24
E Fe?*(aq) . ("'rf'@“”‘ foff e e e ¢
= -
._ngc Fe’*(aq) Broun FP e ———— i A
i
% B B B (Total for Question 2=6 marks)
=23 A—
oX = |
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3 The diagram shows the elements in Period 3 of the Periodic Table.

Na Mg Al Si P S d

Ar

(@) (i) ldentify an element in Period 3 that forms a basic oxide.

(i) Identify an element in Period 3 that forms an acidic oxide.

compound with ionic bonding.
The equation for the reaction is

Mg + Cl, — MgCl,

electrons in the magnesium and chloride ions formed.

Show the charge on each ion.

Mg + CICI —_— [Mg] E Ch] [ C| ]

(i) State what is meant by the term ionic bonding.

Eleci~oS +ah C afirach o ﬁﬁ,*_b"ﬂ’-‘f‘/‘-

(1)

(b) Magnesium and chlorine react together to form magnesium chloride, a

(i) Complete the dot and cross diagram to show the arrangement of the outer

)

T .
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(i) Explain why magnesium chloride has a high melting point.
(3)
* Sion N ocJHiraCh oA
R
LGt onic laee
Lot  of eneqy required. fo overcome. g Hrachion
s
(c) Aluminium is extracted from aluminium oxide using electrolysis.
Calculate the mass, in grams, of aluminium formed when a charge of 20 faradays
is passed through aluminium oxide dissolved in molten cryolite.
The ionic half-equation for the formation of aluminium is
) AB* + 3e-— Al
NGO (2)
wll | 6 F mol
mA)= €.6F % L7
= 180
< o,
mass of aluminium = [ 80 .................... g
(Total for Question 3 = 12 marks)
e
9
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(1)
(i) How will the student know when the copper(ll) oxide is in excess in stage 27
2.233C (1)
Copp¥ (“) O Ade_ é”—«f’g chSappeanng
.................... ' r of ©
- S S— PSRRI,
10

e — T —
4 Crystals of copper(ll) nitrate, Cu(NO,),, can be prepared by reacting solid copper(ll)
oxide, CuQ, with dilute nitric acid.
(a) Write a chemical equation for this reaction.
(1)

CwO F THNOy = cufwog), + H,O

(b) A student is given a sample of copper(ll) oxide containing small amounts of
insoluble impurities.

The passage is from her notebook and describes the method she uses to prepare
some pure, dry crystals of copper(ll) nitrate from her sample of copper(ll) oxide.

Stage 1: Place 50cm? of dilute nitric acid into a beaker and warm.

Stage 2: Add the impure copper(II) oxide a little at a time and stir, until it is in
excess.

Stage 3: Filter the mixture.

Stage 4: Heat the filtrate until the crystallisation point is reached.
Stage 5: Allow the filtrate to cool.

Stage 6: Filter off the crystals and dry with filter paper.

(i) Why is the acid warmed in stage 17
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(iii) How will the student know when the crystallisation point is reached in stage 4?7

A’ Ar0 F od Soluh o :f-o/'W\S ciﬂr\\_f{f&l S ulea

o vﬁ L&

(Total for Question 4 = 5 marks)
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5 But-1-ene is a member of the homologous series of alkenes.

The displayed formula of but-1-ene is
H HHH

L
H H H

The saturated compound cyclobutane is an isomer of but-1-ene.

The displayed formula of cyclobutane is

H H

(a) (i) State what is meant by the term isomers.
(2)

¢ Same_ fv\o)e,tluf,c‘v’“ Formuld o but diddeent Sivin church

(i) Draw the displayed formula of another isomer of but-1-ene. H

' (1)
H t=C=H
H H H # gy~ dres
i | i 1 "1 R [J{ ) l:- F1 C,f_ i ;‘1
~ - 1 A o 3
H IC, C : !)1 sl 13 I{,,c, DR H "(;/—-*\C‘"H
" H-C-H , /
/ - -
H
(iii) Describe a test that would distinguish between but-1-ene and cyclobutane.
(3)

But-l-ene. — Oronge 4o cplowless

« cyclobufone.  pp  cherse (unleSS vV kel preseat)
4 J - ¥ Vi
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(b) Using your knowledge of the reactions of ethene, complete the two chemical
equations to show the formula of the organic product.

(i) The reaction between but-1-ene and steam.

(1)
H HH H
L
CH,=CHCH,CH, +H,O — *’1—C|—(|:—C|—([Z— H
iH o A H
(i) The polymerisation of but-1-ene.
(2)

(Total for Question 5 = 9 marks)
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_] to neutralise a solution of potassium hydroxide (KOH).
1
!
| burette containing
0.100mol/dm?* H,SO,
conical flask
25.0cm’® of KOH
(a) What name is given to this method?
2.3 Titrahca
(b) Which piece of apparatus should be used to measure the 25.0cm? of KOH?
7.3
— 0 A beaker
— [0 B measuring cylinder
— ﬁ C pipette

(

| 6 This apparatus can be used in a method to find the volume of sulfuric acid required

[0 D syringe

(c) State the colours that are seen if methyl orange is used as the indicator.

Ve Il
colour before adding the acid t’w’ W
0 (~OAN
colour after KOH is neutralised b‘:)e" ____________
i
i._
; ,_;; .

P 4 5 7 2 9 A 0 1 4 2 0
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~ e
(d) A student carries out the experiment. His burette readings are shown in the
diagram.
2—] 23—
3— 24—
before after
Use the diagram to complete the table. Give the readings to the nearest 0.05cm?.
(3)
: Burette reading after adding the acid 23 .60 !
o — . I — —
| Burette reading before adding the acid 9.%$ i
[ ' o = |
i_Vqume in cm? of acid added 28 .85 ;
(e) A second student did the experiment four times, using a different solution of
potassium hydroxide. The table shows her results.
e T — —— |
| Volume in cm? of acid added 22.90 22.60 2245 ‘ 22.55
' Concordant results (v) o o } v ;
Concordant results are those within 0.20cm? of one another.
(i) Place ticks in the table to indicate which results are concordant with one
another.
(1)
(i) Use your ticked results to calculate the average (mean) volume of acid added.
(2)
72.60+ 22-uS +22.55
) kA
3
= RZ.§3
average (mean) volume of acid = ... 225‘3 ......... cm?
3 [ _ (Total for Question 6 = 10 marks)
S—— R B J
15
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7 Crude oil is a complex mixture of organic compounds called hydrocarbons. Itis
separated into fractions using a fractionating tower.

f» refinery gases

o T 1 —gasoline

T 007 07 ¢__—» kerosene

V3YY SIHL NI LM LONOQ

T T ¢ —diesel

—» fuel oil

crude oil —» 1 O
vapour O
N
bitumen st
=0
2
3
(@) Which fraction has the lowest boiling point? <A
Lo (1) 2
' Goses Z
......................................................................................................................................................................................... :_.%___
i_‘, 10 (b) Which fraction is the most viscous? ; ;
' (1) N
Bitumen
o
o)
N3
=
S
e
=
A
Sy
-3
m
S . B —




(c) (i) Some fractions containing long-chain hydrocarbons are cracked. The cracking
of octadecane, (C,H,,), produces octane, (C,H,,), and one other product.
Write a chemical equation for this cracking reaction.
(1) &X3

Cighig > CgHp * CoHyg

(i) Explain why it is important to crack long-chain hydrocarbon fractions.
ANY Z (2)

o OVE& sSuppl of [(ong-CUnaun hjc&-"t cerbeng
| S i | el i IO

418
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e

(d) Octane is one of the hydrocarbons in the petrol used in cars.

The equation for the complete combustion of octane is

C,H,, + 12120, — 8CO, + 9H,0

The incomplete combustion of octane produces a poisonous gas that reduces the
capacity of blood to carry oxygen.

Write a chemical equation for this incomplete combustion of octane.

(2) L.2§

DONOTWRITEINTHISARER

Cgis + 820, > 8CO + 94,0

(Total for Question 7 = 7 marks)
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This is a recipe for making Irish soda bread.

« add 170g of wholemeal flour, 1709 of plain flour, 10g of salt and 10.5g of
bicarbonate of soda (sodium hydrogencarbonate, NaHCO,) to a bowl and stir

e pourin 290cm? of buttermilk and stir quickly to form a soft dough

« form the dough into a round ball and slightly flatten it

e cutacross in the top and bake for 30 minutes in an oven at 200°C

When sodium hydrogencarbonate is heated, it forms carbon dioxide gas.
2NaHCO, — Na,CO, + H,0 + CO,

(a) Calculate the mass, in grams, of carbon dioxide that would be produced by
completely decomposing 10.5g of sodium hydrogencarbonate.
[M_of NaHCO, = 84]

) 102
e e o S MasS(Coq) = (’—;——y Kby (2)
i’\(i-'\;m*’ft,b\r_,})v g 7Y
= C.125mol WZS(J
mass of carbon dioxide = ... 25 __________

(b) Use your answer from part (a) to calculate the volume, in cm?, at room
temperature and pressure, of carbon dioxide that would be produced by
completely decomposing 10.5g of sodium hydrogencarbonate.

Assume one mole of carbon dioxide has a volume of 24000cm? at room
temperature and pressure.

. (2)
- 13 -
N ((,L,L) — lT

-0 0623 mol

V (LE}‘J‘: 6. 0615 x2U000
— { YC»’CC.;MI}

volume of carbon dioxide= .~ 7 = .................
TOTAL FOR PAPER = 60 MARKS

P 4 5 7 2 9 A0 1 8 2 0

(Total for Question 8 =4 marks)
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future editions.
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