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_ 4 S,;:ggt } MIDDLE Low
2 Astudent investigated the reaction between aqueoussodium carbonate and two different soluticns
of dilute hydrochloric acid, A and B.

The reaction is:
Na,CO,(aq) + 2HCI(ag) —» 2NaCGi(aq) + H,O(l) + CO. Your
o i 08 2{9}. Mark Q2 Mark scheme
Three experiments were carried out (a) final readings completed correctly: 13.2, 39.2;
() Experiment 1 2(a) initial readings completed correctly: 0.0, 12.8;

. differences completed correctly: 13.2, 26.4;
Using a measuring cylinder, 25cm?® of agueous sodium carbonate were poured inte 2 conical all readings and differences to 1 decimal place;
flask. :

Thymolphthalein indicator was added to the conical flask. 2(b) (b) yellow to orange/red/pink;
A burette was filled up to the 0.0 cm?® mark with solution A of dilute hydrochloric acid. A was
added to the flask, until the solution just changed colouir. . - : . .
Use the burette diagram torecord the reading in the table. (c) initial and final readings completed correctly: 9.9, 16.5;
: B 2(c) difference completed correctly: 6.6;
;-—12 (d) bubbles/fizzing/effervescence;
=13 2(d)
= (e) Experiment 2;
=14
- 2(e) :
final reading (f) use a pipette/burette;
Experimertt 2 : 2(f) (9) effect on results: none owtte;
Experiment 1 was repeated using methyl orange indicator instead of thymolphthalein, reason: no change in concentration owtte;
Methyl orange is red-orange in acidic solutions and yellow in alkaline solutions. 2 (h)(i) 2:1
Use the burette diagrams to record the readings in the table and complete the table. (9) ’
_;12 E—38 (h)(ii) acid B is double the concentration of acid A ora/acid B is
=- =- ) more concentrated ora;
=13 = 39 2(h)(i) : , ,
= = (i) any suitable correct and different method
5—14 5—4{; M1 method;
= = 2(h)(ii) M2 reagents;
initial reading final reading . M3 result;
experiment 1 . experiment 2 2(i)

final burette reading/cm? 1% 2 3 qe 1

initial burette reading/cm® OO - 1.8

difference/cm?® PN Q6

EXAMINER MARK
COMMENTS SCHEME




(b) ‘What colour change-was observed:in-the flask in experiment 27
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{c) Expeniment3
Experiment 1 was repeated using solution B of acid instead of solution A.

Use the burelte diagrams to record the readings in the table and complete the table.

E—s E—15
2—9 ! iz__ 16
E—'l U E—-— 1-7
E____ =
initial reading . final reading
experiment 3
final burette reading/cm® 16 5 e
. =
initial burette reading/cm? a.9 _ T
difference/cm® £

(2]

(d) Suggest one observation, other than colour change, that is made when hydrochloric acid is
added to sodium carbonate.

.................................. EEFQ&'.{C&.M.\.CE;.....M....M:‘ﬂh\,m..‘...ﬁif..m....f.dm!‘r.\#&}......ﬁ%.... [1]

L /

(e) -Complete the sentence below. (carlopn doade)

Experiment ... 2.... needed the largest volume of hydrochleric.acid to change the colour of the
indicator. 1]

() What would be a more accurate method of measuring the volume of the aqueous
sodium carbonate? '

U&mg}qﬁzure&@ [

2(a)

2(b)

2(c)

2(d)

2(e)

2(f)

2(g)

2(h)(i)

2(h)(ii)

2(i)
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MIDDLE Low

(0} Mark scheme

(a) final readings completed correctly: 13.2, 39.2;
initial readings completed correctly: 0.0, 12.8;
differences completed correctly: 13.2, 26.4;
all readings and differences to 1 decimal place;

(b) yellow to orange/red/pink;

(c) initial and final readings completed correctly: 9.9, 16.5;
difference completed correctly: 6.6;

(d) bubbles/fizzing/effervescence;

(e) Experiment 2;

(f) use a pipette/burette;

(9) effect on results: none owtte;

reason: no change in concentration owtte;

2:1;

acid B is double the concentration of acid A ora/acid B is
more concentrated ora;

any suitable correct and different method
M1 method;

M2 reagents;

M3 result;

EXAMINER MARK

SCHEME

COMMENTS




LN
\*33

.g\"‘ ,_efr

o
b x
o

{g) What-would be the -effect on the results, if any, if the solutions of sodium carbonate were
warmed before adding the hydrochloric acid? Give a reason for your answer.

effect on results
reason ’Hlﬁﬂfd@dGWmmiﬁsedmm(.mLthcmh .........
2]

(h) (i) Determine the ratio of volumes of dilute hydrochloric-acid used'in experiments 1 and 3.

e EEPEEIONENT..... 2. 0SCA\ A0V WDlbme. sk Eyesinaent. 2. [1]
A=t 9s4d
(ii) Use your answer to (h)(i} to deduce how the concentration of solution A differs from that
of solution B.

(i} Suggest a different method, using standard laboratery chemicals, to détermine which of the
solutions of dilute. hydrochloric acid, A or B, is more concentrated.

e s Centnal. FIONE L and L ensuE.. o, JUT.......gd.. thylnger

- pIONCRC ., oVer. el Pedad. 4 e . Lopear.. . coith. Salbbon.. B [3]
(somz  vplome & 2SomE) e bhe sl mealve. e
/ake o gas  prodpdion OV e Sme swne, Compar€e  [Total: 17]

Intevel has waot

ohe fuot  pmdveed more 905 ab Ume
concentrobed  acld  tolior -

2(a)

2(b)

2(c)

2(d)

2(e)

2(f)

2(g)

2(h)(i)

2(h)(ii)

2(i)

Select
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Your
Mark Q2 Mark scheme
(a) final readings completed correctly: 13.2, 39.2;
initial readings completed correctly: 0.0, 12.8;
differences completed correctly: 13.2, 26.4;
all readings and differences to 1 decimal place;
(b) yellow to orange/red/pink;
(c) initial and final readings completed correctly: 9.9, 16.5;
difference completed correctly: 6.6;
(d) bubbles/fizzing/effervescence;
(e) Experiment 2;
(f) use a pipette/burette;
(9) effect on results: none owtte;
reason: no change in concentration owtte;
(h)(i) 2:1;
(h)(ii) acid B is double the concentration of acid A ora/acid B is
more concentrated ora;
(i) any suitable correct and different method

M1 method;
M2 reagents;
M3 result;
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COMMENTS




4 Spil'ggt } MIDDLE Low
2 Astudent investigated the reaction between aqueous sodium carbonate and two different solutions
of dilute hydrocﬁlgg‘_c_:_acid, A and B. T
The reaction is:
Na,CO,(aq) + 2HCI aqg) —» 2NaGl(aq) + H,O() + GO, Your
2 NEL)) (aq) (ag) ()] z(Q] Mark Q2 Mark scheme
Three e"Fe"mE”‘S wers carred out (a) final readings completed correctly: 13.2, 39.2;
(a) Experiment 1 2(a) initial readings completed correctly: 0.0, 12.8;
differences completed correctly: 13.2, 26.4;
Using a measuring cylinder, 25 cm?® of agueous sodium carbonate were poured into a conical all readings and differences to 1 decimal place;
flask. -
ﬂ:hoh!"'ﬁ Thymolphthalein indicator was acfded to the conical flask. 2(b) (b) yellow to orange/red/pink;
A burette was filled up to the 0.0 cm® mark with sclution A of dilute hydrochlonc acid. A was
added to the flask, until the solution just changed.colour. T - ;
Use the burette diagram to record the reading in the table. (c) initial and final readings completed correctly: 9.9, 16.5;
3 2(c) difference completed correctly: 6.6;
; 12 (d) bubbles/fizzing/effervescence;
= 13 2(d)
== (e) Experiment 2;
=—14
= - 2(e) :
final réading (f) use a pipette/burette;
Experiment 2 2(f) (@) effect on results: none owtte;
Experiment 1 was repeated using methyl orange indicator instead of thymolphthalein. reason: no change in concentration owtte;
Methyl orange is red-orange in acidic solutions and yellow in alkaline solufions. (h)(i) 21
Use the burette diagrams to record the readings in the table and complete the table. 2(g) o
=12 (h)(ii) acid B is double the concentration of acid A ora/acid B is
= i more concentrated ora;
=13 2(h)(i) : : :
== (i) any suitable correct and different method
= 44 M1 method;
= = 2(h)(ii) M2 reagents;
initial reading final reading: M3 result;
experiment 1 . experiment 2 2(i)
) : N 9. E N B I
. = :
final burette reading/cm H. . f)cma 40 .9 Cme
A . 5
initial burette reading/cm o. Um.g 1. Q Q'mg,
difference/cm?® [ 4. 208 27.Gem?
[4l
EXAMINER MARK
COMMENTS SCHEME




(b) What colour change was observed in the flask in experiment 27
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MIDDLE Low

(0} Mark scheme

(a) final readings completed correctly: 13.2, 39.2;
initial readings completed correctly: 0.0, 12.8;
differences completed correctly: 13.2, 26.4;
all readings and differences to 1 decimal place;

(b) yellow to orange/red/pink;

(c) initial and final readings completed correctly: 9.9, 16.5;
difference completed correctly: 6.6;

(d) bubbles/fizzing/effervescence;

(e) Experiment 2;

(f) use a pipette/burette;

(9) effect on results: none owtte;

reason: no change in concentration owtte;

from ........‘.......&‘QHQQ .............................. 10 e | QA;I‘G‘TGA')@Q .11
Your
(¢) Experiment 3 Mark
Experiment 1 was repeated using solution B of acid instead of solution A. 2(a)
Use the burette diagrams to record the readings in the table and complete the table.
= g
= 2(b)
=—9
z—.:u 2(c)
initial reading , final reading
2(d)
experiment 3
final burette readili'lgf cm?® r—I Em‘g [ 2(e)
initial burette reading/cm?® lO. i Cm:z
I 2(f)
difference/cm?
nce/cm 7 4_0“16
' [2]
. _ 2(g)
(d) Suggest one observation, other than colour change, that is made when hydrechloric acid is
added to sodium carbonate.
G @.&S....Iﬁ.x?muml .......................................................................................... 11 2(h)(i)
(e) Complete the sentence below, -
2(h)(ii)
Experiment . 8.... needed the largest volume of hydrochloric acid to change the colour of the
indicator. [1]
() What would be a more accurate method of measuring the volume of the aqueous 2(i)
sodium carbonate?

U@ihaa.(:b[mrm}r?c:p{ppa L=

2:1;

acid B is double the concentration of acid A ora/acid B is
more concentrated ora;

any suitable correct and different method
M1 method;

M2 reagents;

M3 result;

EXAMINER MARK

SCHEME

COMMENTS




(g) What would-be the effect on the results,. if any, ‘if the solutions ‘of sodium ‘carbonate were
warmed before adding the hydrochloric acid? Give a reason for your answer.

effect on results .. [hp.. Imchgn @:QQH lDQ« *&16“' T —
reason . TB@TQ o, FC!.TMQS C.OJ‘H] ﬂlg OG]'ILKJ-LQH (?Xl&fﬁt-’

(h) (i) Determine the ratio of volumes of dilute hydrochloric-acid used in éxperiments 1 and-3.

(if) Use your answer to (h)(i) to deduce how the concentration of solution ‘A differs from that
of solution B. ,}( .H cm
.&[ben...ﬁ..is,,{:wigg ,,,, @nwnm . ssowmm B

(i) Suggest a different method, using standard laboratory chemicals, to determine which of the
solutions of dilute hydrochloric acid, A or B, is more concentrated.

Neor..connll 2eack A cotth o, bese . Yoo.. leftako. .
&aqlfom Quhevoda.and. thon add. Se.40ame.. crg &anla
A ﬁgﬁﬂ Hel..aod. dhen.. ncte.. the. Aime. Yoo, RPQG....
thic...Por. e other. ol the aod . %qﬂm@m el

ﬁ\Q Jff.\’)’.’..(%m H‘Q-Jf &%@Em}nsf [S...ove. Q:nmn%’a*@cl Hnn 18]
the other One.

[Total: 17]

2(a)

2(b)

2(c)

2(d)

2(e)

2(f)

2(g)

2(h)(i)

2(h)(ii)

2(i)
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(0} Mark scheme

(a) final readings completed correctly: 13.2, 39.2;
initial readings completed correctly: 0.0, 12.8;
differences completed correctly: 13.2, 26.4;
all readings and differences to 1 decimal place;

(b) yellow to orange/red/pink;

(c) initial and final readings completed correctly: 9.9, 16.5;
difference completed correctly: 6.6;

(d) bubbles/fizzing/effervescence;

(e) Experiment 2;

(f) use a pipette/burette;

(9) effect on results: none owtte;

reason: no change in concentration owtte;

2:1;

(h)(ii)

acid B is double the concentration of acid A ora/acid B is
more concentrated ora;

any suitable correct and different method
M1 method;

M2 reagents;

M3 result;
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4 Spil'ggt } MIDDLE
2 Astudent investigated the reaction between aqueous.sodium carbenate and two different solutions
of dilute hydrochloric acid, A and B.
The reaction is:
Na,CO,(aq) + 2HCGI(aq) — 2NaCl(ag) + H,O(l) + CO,(g) Your
a,C0,(aq) (aq) (aq) ,0( 2 Mark Q2 R e
Three experiments were carried out. (a) final readings completed correctly: 13.2, 39.2;
(a) Experiment 1 2(a) initial readings completed correctly: 0.0, 12.8;
: . s differences completed correctly: 13.2, 26.4;
Using a measuring cylinder, 25cm?® of agueous sodium carbonate were poured into a conical all readings and differences to 1 decimal place;
flask. 3 o
Thymolphthalein indicator was added to the conical flask. 2(b) (b) yellow to orange/red/pink;
A burette was filled up to the 0.0 cm® mark with solution A of dilute hydrochloric acid. A was
added to the flask, until the solution just changed colour. . . . ; -
Use the burette diagram to record the reading in the table. (c) initial and final readings completed correctly: 9.9, 16.5;
B 2(c) difference completed correctly: 6.6;
2—12 (d) bubbles/fizzing/effervescence;
=13 2(d)
= (e) Experiment 2;
=
= 2(e) :
final reading (f) use a pipette/burette;
Experiment 2 2(f) (g) effect on results: none owtte;
Experiment 1 was repeated using methyl orange indicator instead cf thymolphthalein. reason: no change in concentration owtte;
Methyl orange is red-orange in acidic solutions and yellow in alkaline solutiens. (h)(i) 2:1
Use the burette diagrams to record the readings in the table and complete the table. 2(9) Y
g— 38 (h)(ii) acid B is double the concentration of acid A ora/acid B is
= - E ) more concentrated ora;
o =—39 | - 2(h)(i) : , :
= = (i) any suitable correct and different method
= = 40 M1 method;
E = 2(h)(ii) M2 reagents;
initial reading © final reading: M3 result;
experiment 1 experiment 2 i}
| — - — — 2(i)
final burette reading/cm?® ]3 . 79.9
initial burette reading/em® | o - 19.8
difference/cm? \ ? .2 26-4-
[4]
EXAMINER MARK
COMMENTS SCHEME




'(b) What.colour ¢hange was observed in the flask in experiment 27
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MIDDLE LOW

(0} Mark scheme

(a) final readings completed correctly: 13.2, 39.2;
initial readings completed correctly: 0.0, 12.8;
differences completed correctly: 13.2, 26.4;
all readings and differences to 1 decimal place;

(b) yellow to orange/red/pink;

(c) initial and final readings completed correctly: 9.9, 16.5;
difference completed correctly: 6.6;

(d) bubbles/fizzing/effervescence;

(e) Experiment 2;

(f) use a pipette/burette;

(9) effect on results: none owtte;

reason: no change in concentration owtte;

fOM 1o REA T QL ANZ i 10 e VB L O ]
Your
(c) Experiment3 Mark
Experiment 1 was repeated using solution B of acid instead of solution A. 2(a)
Use the burette diagrams to record the readings in the table and complete the table.
=—8 E—15
E- E- 2(b)
=—g E—16 ¢
=10 =17 2(c)
initial reading I final reading
_ 2(d)
~ experiment 3
final burette reading/cm?® [6’ . 5 2(e)
initial burette reading/cm? ‘9.9
| difference/cm? 'GJ 6’ 2(f)
' ' [2]
2(g)
(d) Suggest one observation, other than colour change that is made when hydrochlorlc acid is
added to sodium carbonate.
‘%) Eu-ﬂ&%f; SRYAD rgﬂ}' m&g’ ............................................... [1 2(h)(i)
. (e) Complete the sentence below.
2(h)(ii)
Experiment 3 needed the.largest volume of hydrochloric acid to change the colour.of the
indicator. M
(f) What would be a more accurate method of measuring the volume of the aqueous 2(i)
sodium carbonata?

e [11

2:1;

acid B is double the concentration of acid A ora/acid B is
more concentrated ora;

any suitable correct and different method
M1 method;

M2 reagents;

M3 result;

EXAMINER MARK
COMMENTS SCHEME




4 S,;:ggt } MIDDLE
{g) What wauld be the effect -on the results, if any, if the solutions of sodium carbonate were
warmed before adding the hydrochloric acid? Give a reason for your answer.
; + _Yemperatu
effect on results .....Dm":".-&:(s?n Per? fg L "ﬁlS‘f@r -
reason . FhE.... Sodivr...carvbenate.... B8 SHEWE =T Mark Q2 Mark scheme
) (a) final readings completed correctly: 13.2, 39.2;
2(a) initial readings completed correctly: 0.0, 12.8;
(h) (i) Determine the ratio of velumes of dilute hydrochlori¢ acid used in éxpériments 1 and 3. differences completed correctly: 13.2, 26.4;
all readings and differences to 1 decimal place;
f‘? 8 - [ (b) ellow to orange/red/pink;
2(b) yellow g pInK;
(ii) Use your answer to (h)(i) to deduce how the concentration of solution A differs from that
f solution B.
e sodion nd (c) initial and final readings completed correctly: 9.9, 16.5;
b @i o302 o)kl on.  AiS.. h!}}zErf A 1] 2(c) difference completed correctly: 6.6;
Moy € conCendra €d (d) bubbles/fizzing/effervescence;
{i) Suggest a different method, using standard laboratory chemicals, to determine which of the 2(d)
solutions of dilute hydrochloric acid, A or B, is more concentrated. -
(e) Experiment 2;
Uging.. &mw@%ga— Burrcetie..apd...thyma, lphihalein 3
2(e .
~Andieator..and.. g O ing... gl wkte.. k@ (f) use a pipette/burette;
...}.\}odfﬂ,l}ll.}.ﬂx.l..C..‘...ﬁ.c.l.d.,..,.@.hd..z....;.*.h{}: a0 e1d1C.
. i 'H') 2(f) (9) effect on results: none owtte;
SQI‘A* \on....F4 C.. ol E...cence.h.tira. l}fﬂ’ reason: no change in concentration owtte;
..... .o A B CONAo A O N .. D Ah .. r2d T ool 2(q) M| 2.1
P 7} @Yy ANn -
oyens O OF 4%’ color & [Total: 17]
(h)(ii) acid B is double the concentration of acid A ora/acid B is
) more concentrated ora;
2(h)(i) : : ,
(i) any suitable correct and different method
M1 method;
2(h)(ii) M2 reagents;
M3 result;
2(i)
EXAMINER MARK
COMMENTS SCHEME
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