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4 Spi"ggt } MIDDLE Low
3  When aqueous sodium thiosulfate and dilute hydrochleric acid are mixed, a precipitate of insoluble
sulfur is produced. This makes the mixture difficult to see through. '

Na,S,0,(aq) + 2HCI(ag) — S(s) + 2NaCli(aq) + H,O()) + SO,(g) Your Examiner marks and comments

The time taken for the cross to disappear from view is measured. Mark Mark Comment
AT.. 3(a) 1/1  Correct.

/ 3(b)(i) 1/2 The candidate shows that doubling the concentration would

halve the time, but has failed to see the relevance of keeping
the total volume constant.

A student adds the following volumes of aqueous sodium thiosulfate, dilute hydrachloric acid and
distilled water to the conical flask.

The time taken for the formation of the precipitate of sulfur to make the cross disappear from view

is recorded.
experiment volume of volume of volume of time taken for
‘number | sodium thiosulfate | hydrochloric acid distilled water cross fo disappear
lom?® fem? lem® from view/s . .
» 3(b)(ii) 2/2 Correct. Both points are adequately explained.
1 10 10 40 56
2 20 10 30 28
8 20 \O \5 \Yy
(a) State the order in which the aqueous sodium thiosulfate, hydrochloric acid and distilled water
should be added fo the flask. $°dlum thiosulfate
: im@aﬁ%ﬁkm@ﬁﬂ\m sethentaad then.
X0 C- . . . .
4 s 3(c) 2/3 The first two points gain marks, but the candidate needed
....................................................................................................... to state that aS the Increased temperature CaUSGd a hlgher

proportion of collisions to reach activation energy.
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4 Spi"ggt } MIDDLE Low
(b) Inexperiment 3 the student wanted the sodium thiosuifate to be double the concentration used

in experiment 2.

(i} Complate the table to show the volumes wt'nch should be used and the axpscted time
taken for the cross to disappear from view.in experiment 3, : [2] Your Examiner marks and comments

Mark Mark Comment
(i) Use collision theory to explain why increasing the concentration of sodium thiosuifate

would change the rate of reaction. 3(a) 1/1  Correct.
ocreasing. doe... oncentiEtion. wevld sean. more.. pax‘&ldgs
en.sociom tiosulfate  sn Sk prdticulen. volume.. k2. k8.
Jwith WA, There ol e Mose.. Seynbent. collisions o goan

mcuummu;ulwe.mmammm&a@m@;@&ﬁ%

(¢) The student repeated experiment 1 at a higher temperature. . 3(b)(i) 1/2  The candidate shows that doubling the concentration would
' halve the time, but has failed to see the relevance of keeping
the total volume constant.

Use collision theory to explain why the'rate of reaction would increase.

. Nefnex.. Yempermtone. . puckicles.. gain...move. kinekfe. ...
energy.ond..Move. foore.. Sasker. There  woulel be .
..... m oxaﬁequn:r CQULSTOQS....JG@&U%{J E‘Ean%anhdu..........soaed

[Total: 8] 3(b)(ii) 2/2 Correct. Both points are adequately explained.
3(c) 2/3 The first two points gain marks, but the candidate needed
to state that as the increased temperature caused a higher

proportion of collisions to reach activation energy.
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4 Spi"ggt } MIDDLE Low
3 When aqueous sodium thiosulfate and dilute hydrochloric acid are mixed, a precipitate of insoluble

sulfur is produced. This makes the mixture difficult to see through.

N3,S,0,(a0) + 2HCI(aa) - S() + 2NaCl(aq) + HO() + SO,(0) . P —

The time taken for the cross to disappear from view is measured. Mark Mark Comment

N 3(a) 1/1 Correct.

f

/ - / 3(b)(i) 2/2  Correct.

A student adds the following volumes of aqueous sodium thiosulfate, dilute hydrochloric acid and
distilled water to the conical flask.

The time taken for the formation of the precipitate of suifur to make the cross disappear from view

is recorded.
experimeﬁl volume of volume of volume of time taken for
number | sedium thiosulfate | hydrochloric acid distilled water cross to disappear
fem?® fem® Jem? from view/s . .
3(b)(ii) 0/2 The candidate does not refer to the fact that increased
1 10 10 40 56 : concentration results in more particles per unit volume or to the
2 20 10 30 28 fact that this brings about an increased collision rate between
. _ particles.
3 bo | __\O ) 4
(a) State the order in which the aqueous sodium thiosulfate, hydrochloric acid and distilled water
should be added to the flask.
Tlhe...sochiham. thiosude eNac W Vv°<[' er..Slowald be . ..
. L Col) eal _ e drocllor ' 3(c) 2/3 The candidate gains the first two marks here, but does not
odded Lirst., follover) . by Al hyshrachlen®. enca®.. 1 explain that a higher proportion of collisions would be above

activation energy.
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4 Spi‘lggt } MIDDLE Low
(b) In experiment 3 the student wanted the scdium thiosulfate to be doukle the concentration used
in experiment 2.

(i) Complete the table to show the volumes which should be used and the expected time Examiner marks and comments
taken for the cross to disappear from viewin experiment 3. [2] Your

- _ ) Mark Mark Comment

(ii) Use collision théory to explain why increasing the concentration of sodium thiosuifate

would change the rate of reaction. _ 3(a) 1/1  Correct.
e e leerersto
ﬂ&quw‘dh@morﬁﬁﬁ‘des+oﬁoﬂzd.ﬁ-
s SO 50 b
....................................................................................................................................... 2]

(c) The student repeated experiment 1 at a-higher temperature. 3(b)(i) 2/2 Correct.

Use collision theory to explain why the rate of reaction would increase.
Mw\dﬁwom%@nmgwm*@&mp@ﬁwfc
caﬂlsions,&wigcamraqd\cimw% (3]
' 3(b)(ii) 0/2 The candidate does not refer to the fact that increased
[Total: 8] 1 . . . .
concentration results in more particles per unit volume or to the

fact that this brings about an increased collision rate between
particles.

3(c) 2/3 The candidate gains the first two marks here, but does not
explain that a higher proportion of collisions would be above
activation energy.
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3  When aqueous sodium thiosulfate and dilute hydrochloric acid are mixed, a precipitate of insoluble

sulfur is produced. This makes the mixture difficult to see through.
Na,S$,0,(aq) + 2HCI(ag) — S(s) + 2NaCl(aq) + H,O() + SO,g)

The time taken for the cross to disappear from view is measured.

7
=

A student adds the following volumes of aqueous sodium thiosulfate, dilute hydrochloric acid and
distilled water.to the conical flask.

Thetime taken for the formation of the pracipitate of sulfur to make the cross disappear from view
is recorded.

experiment volume of volume of \}oiurrie of time taken for
number sodium thiosulfate | hydrochloric acid distilled water cross to disappear
- fem® Jem? ) fem?® from view/s |
1 10 10 40 : 56
2 20 10 30 " 28
3 “o L9 e 14

(a) State the order in which the aqueous sodium thiosulfate, hydrochloric acid and distillad water
should be added to the flask.

sk Reted | waber ey hdredocte  ald gnd bhen
%owwh\"mg"'\{ﬁ“ [1]
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Examiner marks and comments

Your
Mark Mark Comment
3(a) 1/1  Correct.

3(b)(i) 1/2 The candidate shows that doubling the concentration would
halve the time but has failed to see the relevance of keeping the
total volume constant.

3(b)(ii) 0/2 The candidate does not refer to the fact that the increased
concentration results in more particles per unit volume or to
the fact that this results in an increased collision rate between
particles.

3(c) 1/3  The candidate explains that the collision rate increases but fails
to explain that this is because higher energetic particles move

quicker. There is no reference to the fact that a higher proportion
of collisions would be above activation energy.

EXAMINER MARK
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(b) Inexperiment 3 the studentwanted the sodium thiosulfate to be double the concentration used
in experiment 2. . :

(i} Complete the table to show the volumes which should be used and the expected time
taken for the cross to disappear from view in experiment 3. [2]

(ii) Use collision theory to explain why increasing the concentration of sodium thiosulfate
would change the rate of reaction.

ey, v mie gathdss  of - sodwm  fhiosulde

T S T T T R R P PR P TP T PR PP T PRI T

(c) The student repeated experimént 1at éhigher te?mpémture,

Use callision theory. to explain why the rate of reaction would increase.

_____’_g't_\__glgg,-:a?__&;\_.n%_ Pag, TR0 s QNS ag v\mm}«s:. WA e,

SNeXy . 80 Boe (oW e wn eadnobher move L

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

Er\b.m\'()[\c_gf_gﬁd QMDQ{W\IU&EQ\MJ Ve o\e

............................................................................................ s [3]
[Total: 8]

3(a)

3(b)(i)

3(b)(ii)

3(c)

4 sp‘i,'g‘;t } MIDDLE Low

Examiner marks and comments

Your
Mark Mark Comment

1/1  Correct.

1/2 The candidate shows that doubling the concentration would
halve the time but has failed to see the relevance of keeping the
total volume constant.

0/2 The candidate does not refer to the fact that the increased
concentration results in more particles per unit volume or to
the fact that this results in an increased collision rate between
particles.

1/3 The candidate explains that the collision rate increases but fails
to explain that this is because higher energetic particles move

quicker. There is no reference to the fact that a higher proportion
of collisions would be above activation energy.
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