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Answer all questions.

(a) The following table shows the number of people admitted to a particular hospital for
treatment for the effects of alcohol abuse over a period of five years.

(b)

Year 2004 2005

2006

2007

2008

Number of people treated 264 346

466

499

571

(i) State how the number of people treated for the effects of alcohol abuse has changed

over time.

[1]

(i)  State one possible effect of long term alcohol abuse on an individual’s health.

[1]

Alcohol is used as a biofuel. State one advantage and one disadvantage of the use of

alcohol as a biofuel.

AGVAIIAZE  ..........coooo oo
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2.

The following table shows the names and formulae of some organic compounds.

Name Formula Structural formula
H
|
methane CH, H— (|j_ H
H
propane C;Hg
H
|
CH,0OH H—(|Z—O—H
H
ethene G,H,
H o0
o 7
ethanoic acid H—C—C
|
—H
o 0)
(a) Complete the table. [4]
(b) Name the two compounds in the table that are members of the alkane homologous
series. (1]
................................................................................ and
(¢c) Name the compound produced when alcoholic drinks containing ethanol are left
exposed to air for a period of time. [1]

(d)

(1) Name the substance that reacts with bromine water to form [1]
H H
Br— C|3— (|3 — Br
Nwo
(i) Give one observation that you would make during this reaction [1]

(0245-02) Turn over.
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3. (a) A student added sodium hydroxide solution to 25.0 cm® of hydrochloric acid as shown

in the diagram below.

burette

conical
flask

sodium hydroxide solution

25.0 cm? of hydrochloric acid
plus 3 drops of indicator

NaOH + HCI —> NaCl + H,0

The titration was carried out three times and the results are shown below.

Titration readings

1

2 3

Volume of sodium hydroxide used / cm3

249

251 25.0

(1) State what the readings tell you about the relative concentrations of hydrochloric
acid and sodium hydroxide solution. Give a reason for your answer. 2]
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(i) Give a reason for
I. repeating the titration, [1]
II. adding an indicator to the hydrochloric acid. [1]
(b) Name the type of reaction taking place when an acid reacts with an alkali [1]
(c) Complete the following general word equation for this type of reaction. [1]
acid + alkali ——> O
6
(0245-02) Turn over.
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4. (a) Carlis investigating the decomposition of carbonates. He heats 10.0 g of green
copper(II) carbonate in a boiling tube and weighs the tube every 30 seconds.
His results are shown in the table below.

Time / sec 0 30 60 90 120 150 180

Mass of the tube and powder /g | 19.6 17.2 15.8 15.0 14.6 14.6 14.6

Mass of powder / g 10.0 7.6 6.2 | e 5.0 5.0 5.0

(1) Use the information in the table to calculate the mass of powder present in the

boiling tube after 90 seconds. 2]
Mass of powder = ... g
(i) Plot the mass of powder on the grid below and draw a smooth curve through the
points. (3]
10.0
8.0
o
g 6.0
.S)
2
)
e
[
S}
s 4.0
=
2.0
0.0
0 30 60 90 120 150 180

Time / seconds
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(b)

(i) At the end of the experiment, a black powder remains in the tube. Name the black
powder. (1]

Write a balanced symbol equation to show the thermal decomposition of
copper(1I) carbonate. (3]

(0245-02) Turn over.
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5. (a) Sulphuric acid is produced industrially by the Contact Process. The process involves
three stages as shown below.

sulphur reacts gas A reacts with gas B is absorbed
with oxygen to > oxygen to produce > into concentrated
produce gas A gas B sulphuric acid
Stage 1 Stage 2 Stage 3
(1) Give the name and chemical formula of gases A and B. [2]
Gas Name Chemical formula
A
B

(i) Stage 2 involves a reversible reaction. The yield of gas B depends on the conditions
used. The following graph shows how the percentage yield of gas B varies with
temperature.

100

80 <

/

D
o

4
/

o
o

% Yield of gas B

20

300 400 500 600 700 800

Temperature / °C
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(b)

I.  From the graph, calculate the difference between the yield at 300 °C and
450 °C. [1]

II.  Despite this difference in yield, manufacturers use a temperature of 450 °C.
Give a reason why they choose this higher temperature. [1]

III. State the purpose of using vanadium(V) oxide during this stage of the
process. [1]

(iii)  Give a reason why gas B is not absorbed directly into water during stage 3 of the
process. [1]

All acids dissociate in water to produce hydrogen ions. This can be represented by the
following equation.

HX — H' + X

Use this equation to explain why sulphuric acid is a strong acid and ethanoic acid is a
weak acid. [2]

(0245-02) Turn over.
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6. (a) A laboratory technician found three unlabelled bottles containing white powders. He
also found five labels as shown below.

He carried out tests to identify the powders and obtained the following results.

Bottle 1
* The powder produced a gas when hydrochloric acid was added. The gas produced
turned limewater milky.
* No colour was seen when a flame test was carried out.
*  When heated with sodium hydroxide solution, a gas was produced. The gas turned
damp red litmus paper blue.

Bottle 2
* No gas was produced when hydrochloric acid was added to the powder.
* A yellow flame was seen when a flame test was carried out.
* A solution of the powder produced a white precipitate when silver nitrate solution
was added.

Bottle 3
* A lilac flame was seen when a flame test was carried out.
* A solution of the powder gave an off-white (cream) precipitate when silver nitrate
solution was added.
Use the results given to identify the powder in each bottle. [3]
Bottle I ...

BOTIC 2 oo
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(b) (i) Sodium hydroxide solution can be used to distinguish between iron(II), Fe**, and
iron(III), Fe**, ions in solution. Give the observations for both ions. [2]
TPOR(TT)  .oooooe e
TPOR(TIT)  ........oooooooooeee e
(i1) Write a balanced symbol equation to show the reaction taking place between
iron(IIT) chloride and sodium hydroxide solution. [3]
.......................................... T P e T s
8
(0245-02) Turn over.
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7. (a) Rebeccaprepared a solution of sodium hydroxide, NaOH, by dissolving 1.20 g of sodium
hydroxide pellets in 250 cm? of water.

Calculate the concentration of the sodium hydroxide solution in mol dm . [2]

M (NaOH) = 40

Concentration = ..., mol dm™
(b)  She then used this solution to determine the concentration of dilute sulphuric acid.

She measured exactly 25.0 cm? of sodium hydroxide solution and titrated it against the
dilute sulphuric acid. The results obtained are shown in the table below.

Titration number 1 2 3 4
Volume of sulphyric 173 159 16.1 16.0
acid used / cm

(1) Use the reliable results in the table to calculate the average volume of sulphuric
acid used. [1]

Average volume = ..o cm
(1))  Sulphuric acid reacts with sodium hydroxide according to the following equation.
H,SO, + 2NaOH ——> Na,SO, + 2H,0

Use the average volume of sulphuric acid and the equation shown to calculate the
concentration of the dilute sulphuric acid in mol dm. [3]

COncentration = ..., mol dm™

(0245-02)
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FORMULAE FOR SOME COMMON IONS

15

POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula
Aluminium AP Bromide Br
Ammonium NH,* Carbonate CO,*
Barium Ba** Chloride Cr
Calcium Ca®* Fluoride F~
Copper(II) Cu** Hydroxide OH™
Hydrogen H* Todide I
Iron(II) Fe?* Nitrate NO;~
Iron(I1I) Fe’* Oxide o
Lithium Lit Sulphate S0,
Magnesium Mg**
Nickel Ni**
Potassium K*
Silver Ag"
Sodium Na*

(0245-02)

Turn over.



16

[OQUAS JUAWI[H —— > X

JweN

7 |«——— 19qunu orwoly

ViE—

oquunu SSeJN

Koy
wnmunoy | wnrpey | wnouery
68 38 /3
Wi | Bz | ez
uopey |ouneisy | wnrwopog | yinwsig | peop | wnreyy [ £mosop | proo | wnuneyq | warpuy | wnrwso | wnruoyy | wsssuny | wnpeuey, | wnrogey | wavegue | worreg | wnisoey
03 c8 b3 €8 8 18 08 6L 3L i 9L oL L €L w L5 95 ¢
U eee | WVoie | Odbl | "éoc | Adioc | TLsor | SHY: | OV e | et | *Tzar | SOosr | @¥ost | Moysi | BList | JHen | ®Teer | B e | SOeen
uoudy | ourpoy | wnunpap | fvoumuy | urp | wnrpuy | wnrwpe) [ 10Ag | wnipeqeq | wnrpoyy | wnwayiny | wanouyoa) | wauapgfop [ wniqorN | wnruoony | winrx | wnnuong | warpiqny
bs £ s I 0s o 8p Lt o o v ¢ w 1 or 66 3¢ L€
X | T AL | Sz | USen | UL | POz | SVso | Pdoor | Udso | W10 | 9Les | O 66 | AN | 1Z 16 Ass ISss | A os
uoydAry | surwoug | wnruopeg | oruesry | wnwewnn | wnrreny [ ourz | xoddosy | joyorN | eqoy | woip | esoueSuepy | wnrworyy | wnipeuep | wnmweny | wnipuesg | wniopery | wnisseiog
95 ¢€ €€ € 1€ o¢ 62 87 Lz o st v € @ 1T oz 6l
s | Idos oSk | SV | @D | Do | UZG | D% | INGss | 906 | 9doc | UN g | D% Ai¢ ILsgy OSe | BDor | A
uosry | suopyy | myding | snioydsoyq | woorpig | wnrumngy wnisaufey | wnrpog
81 L1 91 SI vl €1 Tl 11
Wor | e Sz dis ISsc | TV SN | BN
uodN | duuon[q | uadAx( | ueSoniN | uoqie) | uolog wniAreg | wnrygirg
01 6 L 9 S 14 €
N oz der (O} N Du dn °d T,
wnippy udgoIpAy
OH § Hi

0

14

¢

dnoan)

SINIANATH 4O A'TAd VL O1dOIddd

(0245-02)



