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Answer ALL questions.

1 This question is about gases in the atmosphere.

(@) The box gives the names of some gases in the atmosphere.

argon carbon dioxide
nitrogen

Use gases from the box to answer the questions.

helium

oxygen

Each gas may be used once, more than once or not at all.

(i) Identify the two noble gases.

Helivo~

A(fj

(ii) Identify the gas that is a compound.

C&ﬁ:w\ Aon - (1)

(iii) Identify the most abundant gas in the atmosphere.

(iv) Identify the greenhouse gas.

(b) Describe the test for oxygen.

HWWMWWWWMWMMMMMW

___(Total for Question 1 = 5 marks)
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2 The diagram represents an atom of boron.

—X

(a) Use information from the diagram to complete the table.

The first row has been done for you.

- atomic number
mass number

' number of neutrons

group in the Periodic Table that contains boron

| period in the Periodic Table that contains boron

| electronic configuration of an atom of boron

MRV A AR E A

proton

neutron

electron
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(b) Boron has two isotopes, boron-10 and boron-11.

A sample of boron contains 18.7% of boron-10 and 81.3% of boron-11.

Calculate the relative atomic mass of this sample of boron.

Ao - 0.1%3 (15’) *_@"iil(_n)

10.%173

relative atomic mass = ...

war

__ (Total for Question 2 =7 marks)
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3 Crude oil is an important source of organic compounds.

(a) The diagram shows crude oil being separated into different fractions.
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(i) Name the process used to separate crude oil into different fractions.

E’.L Cbond i sVakion-

(ii) State what happens to the crude oil at X.
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(iii) Describe the differences between fraction B and fraction E.
In your answer, refer to

= @ size of the molecules
e boiling point
e colour

IN THIS

® viscosity
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(b) Crude oil often contains sulfur as an impurity.

Explain why this is a problem when using crude oil fractions as fuels.

G Sdphee 3 b, N0 s Gy Whide (ks b
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(Total for Question 3 = 8 marks)
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4 This question is about the halogens and their compounds.
(a) The table gives the colour and physical state at room temperature of the halogens.

Complete the table by predicting the colour of astatine and the physical state of
fluorine at room temperature.

Haloger.l. ” Colour o Physrlicral ;staf_é at ro;m tem;;erature
' %Iuoriné 7 ‘ panle y-eIIOV\.-'. - f:)(«.b 1
:-chlorine  pale green | gas - o
‘ bmdbw iqud |
;_lédine dark grey ' solid _ - 1

(b) Chlorine gas is bubbled into a colourless solution of potassium bromide.

Explain why the solution turns orange.

/\ Chlave B roc ttackic B brove, Chowe displaces
| g, Pridliiti
s proecny By

(c) Potassium bromide is an ionic compound.

Draw diagrams to show the outer electrons in a potassium ion and in a bromide ion.

Include the charges on the ions.

| potassium ion bromide ion ﬂ
+ -
t Gy
+ ¥ | @

: @
5 ’ ¥ ¥ ' . 8(— .
| o X
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(d) A student sets up a circuit to test the electrical conductivity of water, solid
sodium chloride and aqueous sodium chloride.

The table shows the student’s results.
Substance Conducts electricity? |

- water no '

' solid sodlum chloride | no

' aqueous sodium chloride yes
i,. —_—e —— - ‘ —————— ——

Explain these results, with reference to the structure and bonding of the substances.
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! Q\-?_t Ye "'\'\Df-l b& 1 (Lﬁbﬁh CI)N- LM(," dﬂ.(-t“&k\)

g:('ki\u\n CL\LI»LU \(\»ub & Snmk O Sb.\h(h/\r‘? = b,\, .\CY‘_S (_U { .KCU' N P(‘5ﬁ o
‘ on L\’\-" \G'\k.b_\c" o C‘!m‘l{ f‘/\..')‘JC.‘ H'('\U, ik . G’)J‘t (,U’\(,L{tct' LL-.(/&J\“L\J WL\JJ\ 50\[".

|&rL.w CL\LL,,\&— Cméwub UL(bnci) kdzum on m\um Q{mmm b\.w i

Qhe'f \L. Mol -

E 0O O 0 0

plndes

9

‘._1‘14

b




(e) A concentrated aqueous solution of sodium chloride is electrolysed using
graphite electrodes.

Chlorine is formed at the positive electrode (anode).

(i) Give an ionic half-equation for the formation of chlorine at the positive electrode.

= (i) State why this ionic half-equation represents an oxidation reaction.

2 T Unldcs tos (e gluchons

(iii) Which substance is formed at the negative electrode (cathode)?

M A hydrogen
[0 B oxygen
[0 € sodium
[0 D water

__(Total for Question 4=15marks)
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5 This question is about the reactions of carboxylic acids.
(a) Carboxylic acids react with solutions of metal carbonates.

(i) Complete the chemical equation for the reaction of ethanoic acid, CH;COOH,
with potassium carbonate solution.

2CH,CO0H + K,CO; —

(i) State what you would see in this reaction.

By

(b) The ester, ethyl ethanoate, can be prepared by reacting ethanol with ethanoic acid.

This is the method for the preparation.

e mix equal amounts of ethanoic acid and ethanol in a boiling tube
e add a few drops of concentrated sulfuric acid
e place the boiling tube in a hot water bath for several minutes

(i) State the role of concentrated sulfuric acid in this reaction.

Cos it

(i) Suggest why the mixture is heated in a water bath rather than directly with a
Bunsen burner flame.

@(3\»\&(\8\ 1S R\\I\Cwnnx;ia_k-h”' A )

(iii) State how you would know that ethyl ethanoate has formed.

bﬂu. eSus/” \f\,,-@ o Qg See -
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(c) Another ester, methyl propanoate, can be prepared by reacting methanol with
propanoic acid.

(i) Draw the displayed formulae of methanol, propanoic acid and the ester,
/ methyl propanoate.
L methanol propanoic acid

il p .
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? methyl propanoate
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(i) Give the name of the other product of this reaction.

) Give one use of esters.
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__ (Total for Question5=11marks)
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6 When a bottle of wine is left open for several days, some of the ethanol in the wine
turns to ethanoic acid, CH;COOH

(a) A scientist uses a titration method to investigate how much ethanoic acid is
formed if a bottle of white wine is left open for one week.

She uses this method.

e fill a burette with the white wine and record the reading

e add 25.0cm’ of sodium hydroxide solution to a conical flask

. e add a few drops of phenolphthalein indicator to the flask

= | e swirl the flask continuously while adding wine from the burette
e add the wine drop by drop near the end point

e record the reading at the end point

IOT WRITE INTHIS AREA

(i) Name the piece of apparatus that would be most suitable for measuring the
25.0cm’ of sodium hydroxide solution.

(ii) Suggest why red wine would not be suitable to use for this investigation.

- ﬂt& Lie old  mase B Olew % Ha wndiCaiv, Mcdc‘g NS Ciigt(uu“

J v

(iii) State why she swirls the flask continuously.

w A 'dv Contents .

e (iv) State why she adds the wine drop by drop near the end point.

15
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(b) The diagram shows the burette readings at the start and end of one of the titrations.

22
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Use the readings to complete the table.

Give your values to the nearest 0.05cm>.

j burette reading at end ‘]f)_ 0. O
burette readlng at start ‘1 s

volume of wine added in cm’ ,1/0 5

(c) The scientist repeats the titration four more times.

The table shows her results for these four titrations.

titration number 1 F 2 |3 4 |

" volume of wine added incm® | 2040 | 2010 | 20.35 2045

concordant results | i | / /

Concordant results are those within 0.20 cm? of each other.

(i) Add ticks (v) to the table to show the concordant results.

(ii) Use your ticked results to calculate the mean (average) volume of wine added.

Maobn 3 P04 YL 2

2

Lo 4o ;

mean volume of wineadded = ... CM
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(d)

Another scientist repeats the titration with a different bottle of white wine that
has been left open for a week.

The equation for the reaction that occurs in this titration is

CH;COOH + NaOH — CH;COONa + H,O

The mean volume of wine added is 19.50 cm®.

(i) The concentration of the sodium hydroxide solution is 0.0500 mol/dm?.

Calculate the amount, in moles, of NaOH in 25.0cm® of sodium hydroxide solution.

a (NAOH) = Cave xud

m

= 0, 0% a s X Lo 0
= . 00175 M
amount of NaOH = .

(ii) Deduce the amount, in moles, of CH;COOH in 19.50 cm® of the wine.

Lixo CH,Ccof: Mot =]

amount of CH;COOH = ...

(iii) Calculate the concentration, in mol/dm?, of CH;COOH in the wine.

(onc (MyCoi) = p.onng

Vol 4-Son

= 0.06W

0O.06n

concentration of CH;COOH = ...

O.00V1Ls

O.VLS

.. mol |

I oa [0 NN

o mol/dm® |

(Total for Question 6 = 15 marks)
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7 Hydrogen gas can be produced by reacting a mixture of methane and steam in the
presence of a nickel catalyst.

The reaction conditions are a temperature of 700°C and a pressure of 5 atmospheres.
The equation for the reaction is
CH4(g9) + H,0(g) = CO(g) + 3H,(q) AH = +206 kJ/mol

(a) What does the symbol = represent?

Q()\/L’ fs\\ou E‘i_(.\(:’lo Jon

(b) (i) The mixture of methane and steam is heated to a temperature greater than
700°C but the pressure is kept at 5 atmospheres.

Predict the effect of this change on the yield of hydrogen at equilibrium,
giving a reason for your answer.

8 Bl lonoun 1aloby i prdBlemc ol R mpombe |
C{;\M%U) b\/\_ﬂ_ \j\'ﬁ,{di o) D{Wgﬂ (\_}Q | jS hhnw . b) Lmu-(’é’/ﬁ{ ‘

(i) The mixture of methane and steam is kept at the same temperature of 700°C
but the pressure is increased to more than 5 atmospheres.

Predict the effect of this change on the yield of hydrogen at equilibrium,
giving a reason for your answer.

s S Gu P By 1 bpge & g
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(c) Calculate the volume, in dm?, of hydrogen gas at rtp that is produced when
10 tonnes of methane gas completely react with steam.

[molar volume of hydrogen at rtp is 24dm’]
Give your answer in standard form.

B\ s 10 00QES
ﬁ((’H‘T’} 4 pr /{T 5 QJTSW{\M
I ey

n(HY) 5 2 L5 WIS 183 &y
| \/(_H‘L) = \S%%,S%;qum Lf_gﬁwq (.'ng

>

volume of hydrogen = .....

[}~6qu

~ [(Total for Question7=9 marks)

TOTAL FOR PAPER = 70 MARKS
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