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6 Ammoniais manufactured by the reaction of nitrogen with hydrogen in the presence of a catalyst.

(a) What is the purpose of a catalyst? o _ :
+C$ ced r“ . g\_ Hﬁv’:\ .. - Your Examiner marks and comments
PO = SO 77 ST 7 00 R £ 2 L W N

1
_ 4 Mark Mark Comment
{(b) The reaction is reversible.
| . ' 6(a) 1/1  Correct.
Complete the equation below by adding the sign for a reversible reaction.
N, + 3H, f\—__—'“‘_., 2NH,
6(b) 1/1  The sign for the reversible reaction is correct.
(1
(c) The energy level diagram for this reaction is shown.
Is this reaction exothermic or endothermic? 6(c) 0/1 Although the reason given here (‘losing energy’) is correct, this
i means that energy is being given out (exothermic).
Give a reason-for your answer.
J 1/1  Both yield and have been referred his gai
= ot leld and temperature have been referred to, so this gains
N+ 3H, 6(d)i) the m\;rk i °
energy
! ¥ 2NH3 _
6(d)(ii) 1/1  Correct.

.......... exdothemmic. . DeCouse. o X5

= T T VT 1 6(e 2/2 The test and the result are correct. The answer could have been
? o kil (e) improved by giving the test as ‘damp red litmus paper’.

6(f) 1/2  The idea of adding the Universal Indicator to the solution has
been given, but there is no reference to a comparison with a
colour chart, only the colour obtained.

6(g) 2/2 The equation has been balanced correctly.
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(d) The graph shows how the percentage yield of ammonia changes with temperature when the
pressure is kept constant.
100 Your Examiner marks and comments
Mark Mark Comment
so- S e 6(a) 171 Correct.
S0t 6(b) 1/1  The sign for the reversible reaction is correct.
%yeld -,
of ammonia’
a0
6(c) 0/1 Although the reason given here (‘losing energy’) is correct, this
= means that energy is being given out (exothermic).
20—
6(d)(i) 1/1  Both yield and temperature have been referred to, so this gains
. NN ENNSNN NS SRS SN NN RS the mark.
0 100 200 300 400 500 600 700
temperature/°C
G(d)(li) 1/1 Correct.
(i) Describe how the percentage yield of ammonia changes with temperature.
\bhs\ur!r\*\'%gmm\-\m\#,&“fhﬁ\m\d ....... (1]
of owmmon i
6(e) 2/2 The test and the result are correct. The answer could have been
(i) Determine the percentage yield of ammonia at 350°C. improved by giving the test as ‘damp red litmus paper".
U"Lo/" (1]
) ) 6(f 1/2 The idea of adding the Universal Indicator to the solution has
(e) Describe a test for ammonia. (f)

been given, but there is no reference to a comparison with a
colour chart, only the colour obtained.

t&sl.......K‘..‘!‘.‘..‘.@[E’.hﬂ.ﬂ..,ﬂw&“.. ;
result..... £ a. bluves........ s e 2]

6(g) 2/2 The equation has been balanced correctly.
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(f) Ammonia is a weak base.
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Describe how you would measure the pH of an agueous solution of a weak base using Universal

Indicator. Your Examiner marks and comments

&M?.“admfl°"“mm&&\wdl&k%,m ........ Mark Mark Comment
........ mw&dc.llwl-ﬁbkdt.s\'uvl«‘\*hqwkﬂ 2] 6(a) 1/1  Correct.

(g) Complete the chemical equation for the reaction of ammonia with chlorine.

2] 6(b) 1/1  The sign for the reversible reaction is correct.

[Total: 11]

6(c) 0/1 Although the reason given here (‘losing energy’) is correct, this
means that energy is being given out (exothermic).

6(d)(i) 1/1  Both yield and temperature have been referred to, so this gains
the mark.
G(d)(li) 1/1 Correct.
6(e) 2/2 The test and the result are correct. The answer could have been
improved by giving the test as ‘damp red litmus paper’.

6(f) 1/2 The idea of adding the Universal Indicator to the solution has
been given, but there is no reference to a comparison with a
colour chart, only the colour obtained.

6(g) 2/2 The equation has been balanced correctly.
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6 Ammonia is manufactured by the reaction of nitrogen with hydrogen in the presence of a catalyst.

U e "
Xxaminer markKs and comments
g}?&clt}fﬂﬂel?a Jbﬂ,...-.ﬂﬂgi.,A.@a/ﬂ.]......ﬂﬂﬂ}la/g?ft.‘(.,.......... il plour
t‘ 1]

Mark Mark Comment

{b) The reaction is reversible. 6(a) 1/1  Correct.
Complete the equation below by adding the sign for a reversible reaction.
N, + 3H, @ 2NH,
] 6(b) 1/1  The symbol for the reversible reaction is correct.
(1]
{c) The enéréy level diagram for this reaction is shown.
Is this reaction exothermic or endothermic? . 6(c) 0/1 The energy decreases from reactants to products and so heat is
& " given out and the reaction is exothermic (not endothermic).
IVE @ réason 10r your answer.
A S
N, + 3H 6(d)(i) 0/1 'Decreases’ alone is insufficient. No mention has been made
2 2 as to whether the yield increases or decreases as temperature
increases.
6(d)(ii) 1/1  Correct.
6(e) 0/2 Adding an acid is not accurate enough. The mark could have
been given for ‘concentrated hydrochloric acid’. The result should

be a description, e.g. what you see, rather than the name of a
compound.

1/2 The addition of the indicator to solution is mentioned. A
6(f) oo ; . .
description of how you find the pH is required here (compare
with a colour chart), not just stating the pH value.

6(g) 1/2  NH, is correctly balanced but HClis not.
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(d) The graph shows how the percentage yield of ammonia changes with temperature when the
pressure is kept constant.
100 sazzsesssiaee = Your Examiner marks and comments
P RO HH Mark Mark Comment
! H N ' e
g0 e N 6(a) 1/1  Correct.
SR N e
- “__T \C
ity smam nmmm s b N 6(b) 1/1  The symbol for the reversible reaction is correct.
% yield i _ T
of ammonia HHHHE R '
40+ -
ams ? 6(c) 0/1 The energy decreases from reactants to products and so heat is
= given out and the reaction is exothermic (not endothermic).
20-F - -
; FH s
T T T
! T 6(d)(i) 0/1 'Decreases’ alone is insufficient. No mention has been made
0 I EEEEEEEE e i as to whether the yield increases or decreases as temperature
0 100 200 300 400 increases.
temperature/°C
6(d)(ii) 1/1  Correct.
(i) Describe how the percentage yield of ammonia changes with temperature.
.......... Décmxszs (1]
) ) ) . 6(e) 0/2 Adding an acid is not accurate enough. The mark could have
(Il) Determine the pe“’a";age yield of ammonia at 350°C. been given for ‘concentrated hydrochloric acid’. The result should
....................... B 1 be a description, &.g. what you see, rather than the name of a
compound.
{o}: Diescribe's testforammoniia 6(f) 1/2  The addition of the indicator to solution is mentioned. A
y ) description of how you find the pH is required here (compare
test.... & QCKJ _________________________________________________________________________________________________________ with a colour chart), not just stating the pH value.
result. QUHIMOMI ... QOLS..eoooeooeeeeeeeeeeeeeeeeeeeeeee [2)
6(g) 1/2  NH, is correctly balanced but HClis not.
T R —
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() Ammonia is a weak base.

Describe how you would measure the pH of an aqueous solution of a weak base using Universal

Indlcator Your Examiner marks and comments

................ ﬂcufh HﬂlVfﬁa! MJICa}af HIJL /Z( UCHS,....... Mark Mark Comment

.......... So /Ia iz-f(%!})”\‘ﬁigﬁ}vﬂ?ﬂQ”“HMf}ﬁﬁ [2] 6(a) 1/1  Correct.

W€a

(g) Complete the chemlcal equatlon for the reaction of ammonia with chlorine.

“2"NH3 * - N +'3"HC‘I [2) 6(b) 1/1  The symbol for the reversible reaction is correct.

[Total: 11]

6(c) 0/1 The energy decreases from reactants to products and so heat is
given out and the reaction is exothermic (not endothermic).

6(d)(i) 0/1 'Decreases’ alone is insufficient. No mention has been made
as to whether the yield increases or decreases as temperature
increases.
6(d)(ii) 1/1  Correct.
6(e) 0/2 Adding an acid is not accurate enough. The mark could have
been given for ‘concentrated hydrochloric acid’. The result should

be a description, e.g. what you see, rather than the name of a
compound.

1/2  The addition of the indicator to solution is mentioned. A
6(f) oo ; . .
description of how you find the pH is required here (compare
with a colour chart), not just stating the pH value.

6(g) 1/2  NH, is correctly balanced but HClis not.
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B8 Ammonia is-manufactured by the reaction of nitrogen with hydfégfen-in the- presence of a catalyst.

{a) What is the purpose of a catalyst? _

................ %wmmmmww 1]
(b} The reaction is reversible. |

Complete the ai;uaticn below by adding the sign for a raversible reaction.

N, +3H, <=5  2NH,
[
(¢) The‘e;nerg'sr level diagram for this reaction is-shown. -

Is iﬁis-i‘eac,iioﬁ exothermic or endc:;therrnic;?

Give a reason foryour answer.

_ Np+3H,

6(a)

6(b)

6(c)

6(d)(i)

6(d)(ii)

6(e)

6(f)

6(g)

<

page
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0/1 Catalysts speed up a reaction. A substance which slows a
reaction is called an inhibitor.

1/1  This is sufficient to be awarded a mark.

0/1 Although the reason ‘energy is decreasing’ is correct, this
means that energy is being given out (exothermic).

1/1  This was given the benefit of the doubt. A better answer would
have been ‘the lower the temperature, the greater the yield of
ammonia’.

0/1  This value is not accurate enough to gain a mark.

0/2 The candidate has referred back to the graph instead of
describing a test (damp red litmus) and a result (turns blue).

1/2 Itis not clear how the pH strip is used here i.e. dip the
(Universal Indicator) strip into the solution.

0/2 The dotted lines are intended to show where the number for
balance should be written. These have not been used.

.
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(d) The graph shows how the percentage yield of ammonia changes with temperature when the
pressure is kept constant,

10011

60

% vyield
of ammonia

40—+

temperature/“C

(i) Describe how the percentage yield of ammonia changes with temperature.
qm-\{._-_iﬁ

SV R ——— 1]

(ii) Determine the percentage yield of ammonia at 350°C.

....................................................... I S

(e) Describe a test for ammonia.

test.... e peientegt | oF  (umisenisn...... 0. hia.... Fomperctes
result...... iGharr. .. AU trnmpendueds. . e OGS M. Tameniai.... (2]
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6(a) 0/1 Catalysts speed up a reaction. A substance which slows a
reaction is called an inhibitor.
6(b) 1/1  This is sufficient to be awarded a mark.
6(c) 0/1 Although the reason ‘energy is decreasing’ is correct, this
means that energy is being given out (exothermic).

6(d)(i) 1/1  This was given the benefit of the doubt. A better answer would
have been ‘the lower the temperature, the greater the yield of
ammonia’.

6(d)(ii) 0/1  This value is not accurate enough to gain a mark.

6(e) 0/2 The candidate has referred back to the graph instead of
describing a test (damp red litmus) and a result (turns blue).

6(f) 1/2 Itis not clear how the pH strip is used here i.e. dip the
(Universal Indicator) strip into the solution.

6(g) 0/2 The dotted lines are intended to show where the number for
balance should be written. These have not been used.
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(f) Ammonia is a weak base.

Select
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Describe how you would measure the pH of an agueous solution of a weak base using Universal

Indicator. Your Examiner marks and comments

B T V. NN < WO 71 . SO () O Mark Mark Comment

2] 6(a) 0/1 Catalysts speed up a reaction. A substance which slows a
reaction is called an inhibitor.

(g) Complete the chemical equation for the reaction of ammaonia with chlorine.

-------- NH, + 3CL —» N; +...HCl + 2C| 4 :\Jj (2] 6(b) 1/1  This is sufficient to be awarded a mark.

[Total: 11]

6(c) 0/1 Although the reason ‘energy is decreasing’ is correct, this
means that energy is being given out (exothermic).

6(d)(i) 1/1  This was given the benefit of the doubt. A better answer would
have been ‘the lower the temperature, the greater the yield of
ammonia’.

6(d)(ii) 0/1  This value is not accurate enough to gain a mark.

0/2 The candidate has referred back to the graph instead of
6(e) o ;
describing a test (damp red litmus) and a result (turns blue).

6(f) 1/2  Itis not clear how the pH strip is used here i.e. dip the
(Universal Indicator) strip into the solution.

6(g) 0/2 The dotted lines are intended to show where the number for
balance should be written. These have not been used.
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