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All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %
Teacher 1959 2.9 0.4 3 96.1 99.9
1 1961 10.2 2.6 15 67.8 100
3 1955 2.5 1.5 5 49.3 99.7
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Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question


Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.
However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.


Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.


Sticky Note
This is the maximum mark for a particular question


Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.


Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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Results Sheet for Part A — Quantitative analysis of a carboxylic acid

Your teacher will give you exact concentrations for the following solutions.

Exact concentration of C,H,,,.1COOH solution

Exact concentration of hydrochloric acid solution

Titration data

Draw two tables to record all burette readings and titre values.

Record your mean titres. Indicate clearly which values you have used to calculate your mean values.

Titration 1 — Standardisation of sodium hydroxide solution
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Titration 2 — Carboxylic acid against sodium hydroxide
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Results Sheet for Part A — Quantitative analysis of a carboxylic acid

Your teacher will give you exact concentrations for the following solutions.

Exact concentration of CH,,,,COOH solution gdm™3

Exact concentration of hydrochloric acid solution moldm3

Titration data
Draw two tables to record all burette readings and titre values.

Record your mean titres. Indicate clearly which values you have used to calculate your mean values.

Titration 1 — Standardisation of sodium hydroxide solution
Rowaq L | Firal | | Fral2
Tkl 008 |o0.20 |o.y o
Firel |20 40 |2q-15  [29.4 9
Tide |20.40 [28%5 |29
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Mean titre 1| 28,9425 cm?

Titration 2 — Carboxylic acid against sodium hydroxide
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Results Sheet for Part A — Quantitative analysis of a carboxylic acid

Your teacher will give you exact concentrations for the following solutions.

Exact concentration of C,H,,.4COOH solution

gdm™3

60

Exact concentration of hydrochloric acid solution

N ] 043 moldm~3

Titration data

Draw two tables to record all burette readings and titre values.
Record your mean titres. Indicate clearly which values you have used to calculate your mean values.

Titration 1 — Standardisation of sodium hydroxide solution
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A2 UNIT 5: PRACTICAL EXAMINATION

EXPERIMENTAL TASK

MARK SCHEME Test 1

Skill

Marking details

Marks available

AO1 | AO2 | AO3 | Total | Maths | Prac
Parts A & B | Teacher-awarded marks efficient use of solutions (1)
efficient use of time (1)
working safely (1) 3 3 3
Part A Titration recording appropriate table drawn including titles and
— table units (1) 1 1 1
award credit  Tigation recording all readings recorded to 0.05 cm® (1)
if skill is _data
shown in one correct titres (1) 2 2 2
titration or
the other Titration recording concordant titres selected (1) 1
— mean titre
mean value for titre calculated (1) 1 2 2






Skill

Marking details

Marks available

AOl1

AO2

AO3 Total

Maths

Prac

Part A

Titration accuracy

comparison with teacher’s results

titration 1
+0.2cm?
+0.4cm?
+0.6 cm®
titration 2
+0.2 cm®
+0.4cm®
+0.6 cm®

3 marks
2 marks
1 mark

3 marks
2 marks
1 mark

Part B

Observations

dichromate(VI) test

e solution turns from orange to green (1)

iodoform test
e pale yellow precipitate / antiseptic smell (1)

silver nitrate test
e no observable change (1)

See alternative version when marking Test 2
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Results Sheet for Part A — Quantitative analysis of a carboxylic acid

Your teacher will give you exact concentrations for the following solutions.

Exact concentration of C,H,,,1COOH solution

Exact concentration of hydrochloric acid solution

Titration data

Draw fwo tables to record all burette readings and titre values.

Record your mean titres. Indicate clearly which values you have used to calculate your mean values.

Titration 1 — Standardisation of sodium hydroxide solution
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Sticky Note

Appropriate headings and units - 1 mark for construction of the table.



Sticky Note

All values given to two decimal places and titres correctly calculated - 2 marks for data.



Sticky Note

Concordant titres selected and mean titres correctly calculated - 2 marks for mean titres. 










Results Sheet for Part A — Quantitative analysis of a carboxylic acid

Your teacher will give you exact concentrations for the following solutions.

Exact concentration of CH,,,,COOH solution gdm™3

Exact concentration of hydrochloric acid solution moldm3

Titration data
Draw two tables to record all burette readings and titre values.

Record your mean titres. Indicate clearly which values you have used to calculate your mean values.

Titration 1 — Standardisation of sodium hydroxide solution
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Sticky Note

The titles are correct but as neither table contains the appropriate units of cm3 - no marks for constructing the table.



Sticky Note

The student has not consistently used two decimal places within the table, so loses the first mark for data recording.  They have also made errors in calculating the final titres and therefore lose the second mark for this section.



Sticky Note

Even though the mean titres have been amended, as the student made errors in subtracting the initial from the final values in two cases, the appropriate titres were selected for mean calculation and the correct mean titres were given.  Both marks were awarded for this skill. 










Results Sheet for Part A — Quantitative analysis of a carboxylic acid

Your teacher will give you exact concentrations for the following solutions.

Exact concentration of C,H,,.4COOH solution

gdm3

60

Exact concentration of hydrochloric acid solution

0 - ]043‘5 moldm3

Titration data

Draw two tables to record all burette readings and titre values.

Record your mean titres. Indicate clearly which values you have used to calculate your mean values.

Titration 1 — Standardisation of sodium hydroxide solution
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Sticky Note

Correct units of cm3 and appropriate titles - 1 mark for constructing the table.



Sticky Note

All volumes recorded to 2 decimal places and all subtractions of initial from final volumes correct - 2 marks for data.



Sticky Note

Concordant titres selected and means accurately calculated - 2 marks for this skill.










Results Sheet for Part A — Quantitative analysis of a carboxylic acid

Your teacher will give you exact concentrations for the following solutions.

Exact concentration of C,H,,,,4COOH solution

gdm™

Exact concentration of hydrochloric acid solution

moldm3

Titration data

Draw two tables to record all burette readings and titre values.

Record your mean titres. Indicate clearly which values you have used to calculate your mean values.

Titration 1 — Standardisation of sodium hydroxide solution

Titration 2 — Carboxylic acid against sodium hydroxide

© WJEC CBAC Ltd. (1410U50-1A)
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Analysis of Results
Part A — Quantitative analysis of a carboxylic acid
(i) Sodium hydroxide and hydrochloric acid react as shown in the following equation.
NaOH + HC! — NaCl + H,0
Use the concentration of hydrochloric acid (given by your teacher) and the mean titre from
Titration 1 to calculate the concentration of the sodium hydroxide solution. [2]
Cncentrabion oo HOL =  ©.Q%5] malaem >
Mo Lbre e SEadon U= 2L . Soem?
Maoleg o Hay = ConaenGobia X WOWTE
= c.ofsw x2S . 2,297 x>
oo
Mcier - .
°€ Nasd = 2. 397c x (7T
CNQQH_jtme-Q = vatimoa, Mﬁ
[NaOH] = ......B==3=d _mol dm™3

—
—_—

2-29qIe x| "3

= BUZDEARTE S o.acieF

2.9 . :
SO+ \ooo

(1410U50-14)

© WJEC CBAC Ltd.

Examiner
only











10

Examiner
only

Analysis of Results
Part A — Quantitative analysis of a carboxylic acid

(i) Sodium hydroxide and hydrochloric acid react as shown in the following equation.
NaOH + HCI — NaCi + H,0

Use the concentration of hydrochloric acid (given by your teacher) and the mean titre from
Titration 1 to calculate the concentration of the sodium hydroxide solution. [2] |

Mol of HCL = Lone. svet
= 01083 XCZ—S
AGaEC
= C-006%IS xlo®
J . Moles of (MO H =7 6857 (™

Conc. NnOH = molbs
e

Ft 7S |
|

[foz=X

[NaQHI = O-03254F  mol dm™

'J

2 (- O%YEeE SFHT |

© WJEC CBAC Ltd. (1410U50-1A)
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Analysis of Results b

Part A — Quantitative analysis of a carboxylic acid

(i) Sodium hydroxide and hydrochloric acid react as shown in the following equation.

Cone =0 [em38
NaOH + HCI — NaCl + H,O
ol £30132C wl=ds

Use the concentration of hydrochloric acid (given by your teacher) and the mean titre from
Titration 1 to calculate the concentration of the sodium hydroxide solution. [2]

[ = N [pt3. i{—
Hol = DrlomsS K 2

roles
= 240875k 10

. =)
100es NaOH =2 Lo§7x(0

NaoH = M

ConC.
0031325 Naor = 0709328

mol dm=3

= 0-0$328012761
=Hwéig b s})f

© WJEC CBAC Ltd. (1410U50-1A)











Marks available

Skill uestion Marking details
Q g AOL | AO2 | AO3 | Total | Maths | Prac
Analysis of 0] number of moles of HCI (1)
results
concentration of NaOH (1) 2 2 1 2
Part A
(ii) number of moles of NaOH (1)
concentration of C,H2n:;COOH in mol dm™ (1) 2 2
Mr of C,H2,+,;COOH (1) 3
molecular formula C;H;COOH (1) 2 4
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Analysis of Results

Part A — Quantitative analysis of a carboxylic acid
(i) Sodium hydroxide and hydrochloric acid react as shown in the following equation.
NaOH + HCI — NaCl + H,0

Use the concentration of hydrochloric acid (given by your teacher) and the mean titre from
Titration 1 to calculate the concentration of the sodium hydroxide solution. [2]

neom Lbre e SEodon L= 29 . SO

Males o HOy =

ma\eg oc NQQH

ENQ’*Q HJ: Mmoees = valkema,

—
—_—

2-29Ie x| "3

= BUZEARTE T o.acivF

2.9 . ;
SO+ \ooo

© WJEC CBAC Ltd. (1410U50-14)
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Sticky Note

Moles of HCl/NaOH correct - 1 mark.
Concentration of NaOH correctly calculated - 1 mark. 

Total 2 marks
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Analysis of Results
Part A — Quantitative analysis of a carboxylic acid

(i) Sodium hydroxide and hydrochloric acid react as shown in the following equation.
NaOH + HCI — NaCi + H,0

Use the concentration of hydrochloric acid (given by your teacher) and the mean titre from
Titration 1 to calculate the concentration of the sodium hydroxide solution. 2] Z

Molee o HCL = Cone. vt |
= O 103D xCLS 3
A BB
= C-e0%IS <l |
J . Moles of (MO H =7 6657 (™

Conc. MnOH = mobs
e

» L -GOT A

Ft ~'ZZS> = ;
e |
20-0%3Saes SFHY ;

[NaQHI = O-03254F  moldm™

© WJEC CBAC Ltd. (1410U50-1A)




Sticky Note

Number of moles of NaOH correctly worked out, along with subsequent concentration.  No penalty applied for giving the final value to 5 significant figures. 2 marks awarded.
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Analysis of Results

Part A — Quantitative analysis of a carboxylic acid

(i) Sodium hydroxide and hydrochloric acid react as shown in the following equation.

Cone =0 [em38
NaOH + HCI — NaCl + H,O
ol £3132C wl=ds

Use the concentration of hydrochloric acid (given by your teacher) and the mean titre from

Titration 1 to calculate the concentration of the sodium hydroxide solution. [2]
o - . zg’
m(eg HC( =0 [QLNS)C “fw"'b‘a‘

®l

w3
= 26087sx 0
/

. =)
100es NaOH =2¢ Lo§7x(0

COnC. NaotHt = 2608 75x (0 S
0 03132 oo 008528
= 0-0$328013761

=pwéig b s})f

© WJEC CBAC Ltd. (1410U50-1A)

Examiner
only




Sticky Note

The candidate has correctly worked out the moles of both NaOH & HCl, and used this to find the concentration of the NaOH used - 2 marks awarded.
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Analysis of Results
Part A — Quantitative analysis of a carboxylic acid
(i) Sodium hydroxide and hydrochloric acid react as shown in the following equation.
NaOH + HCI — NaCl + H,0

Use the concentration of hydrochloric acid (given by your teacher) and the mean titre from
Titration 1 to calculate the concentration of the sodium hydroxide solution. [2]

© WJEC CBAC Ltd. (1410U50-1A)

Examiner
only
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(if) Sodium hydroxide and the unknown carboxylic acid react as shown in the following
equation. :

NaOH + C H,,,COOH — C,H,.,COONa + H,O oo

Use this equation, the concentrations of the relevant solutions and the mean titre from

Titration 2 to calculate the relative molecular mass of C,H,,+,1COOH and hence its
molecular formula. 4]

Meon e Cern &S&vslen 2 = 22, o8

CN&GHJ -~ o,oex /

e
2.0 . e
e X 6.8 = &by 3228
= S ink

C-
R L | COQH = o, 163328 = o, 12

o
e Naow = 22. g

X -2
IGoe .oz = I.392 X (S
Moie e
CHHZQ oy CQQH 3

= l.‘?—‘ﬂ’;,\__ xtQ‘

MCles = mmase 25
&.g
. Q )( —

My w

1

le 2q4 x oy 3 = qcuﬁ@
Relative molecular mass = ... 1. ... 6.
Coar = GwSoa) : :
Qo.eo — +S. 0| = WS.é&%
Cl"‘(; = 4.o%f
ST Tt 3+—=—L. 3 45.0] + Y2.0% =

€., ok

© WJEC CBAC Lid. (1410U50-1A) Turn over.
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(i) Sodium hydroxide and the unknown carboxylic acid react as shown in the following
equation.

NaOH + CH,,,COOH — C H,,.4.COONa + H,0
Use this equation, the concentrations of the relevant solutions and the mean titre from

Titration 2 to calculate the relative molecular mass of C,H,,,4COOH and hence its
molecular formula. [4]

/\/\9{.@3 Ve OB = Conc. » uo |
T 9-0% ,{a-@s}

) 5{9‘:’@ e

~ |.94770 Flecsio0™>

o ‘I/M(\j?% C/a./\{/l?_m-((:/QBQ:ﬂJk S Y[Cj:%

-

, YA LY  ODIa n (096w
MFCV\ ‘HZ(«&, (—wl - W‘Q«S TL@(_) 5

) . 16152531 n G’ d

= O- 162825
| "S- -vlo™

= 8g-Tltla4go

Relative molecular mass = ......... SXZ .........

Molecular formula ...\ ‘ SH”?-C’@@H .............................................................

Where. NA=3

Ao A0
— (— ¢
[ \d H

© WJEC CBAC Ltd, (1410U50-1A) Turn over.
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(i)  Sodium hydroxide and the unknown carboxylic acid react as shown in
equation.

32 w[ :2‘?}306“3 wf—:. 25’67\‘
0 Mﬁgn@ﬁ NaOH, -+ an-z,,ﬂcog;-i — C,H3,,4COONa + H,0
6+50lg dn

Use this equation, the concentrations of the relevant solutions and the mean titre from
Titration 2 to calculate the relative molecular mass of C,H;,:4COOH and hence its

molecular formula.

roles NaOH = 0406326 X 0:0733
= | 457y 078

poles Gy GO0H = 18 T1kx™
: ‘fk% &an-f[wOF’;;"é:S'O‘ :O'N)?é’?(

Ma$S W Ben' o
062525
-l R AT
5 i85 Tialtxlo™?

= Yot

Molecular formula CZH'?COOH ....................................................................................

A CyHy =578

© WJEC CBAC Ltd. (1410U50-1A)
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€7 c— LF{( 0 ( Relative mole;_:ular mass = gﬁ&‘ &' MF’

ole, = LS

7~

the following

[4]
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Marks available

Skill uestion Marking details
Q g AOL | AO2 | AO3 | Total | Maths | Prac
Analysis of 0] number of moles of HCI (1)
results
concentration of NaOH (1) 2 2 1 2
Part A
(ii) number of moles of NaOH (1)
concentration of C,H2n:;COOH in mol dm™ (1) 2 2
Mr of C,H2,+,;COOH (1) 3
molecular formula C;H;COOH (1) 2 4
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(i) Sodium hydroxide and the unknown carboxylic acid react as shown in the following

equation. :

NaOH + C H,,,COOH — C,H,,,COONa + H,0 j:

Use this equation, the concentrations of the relevant solutions and the mean titre from
Titration 2 to calculate the relative molecular mass of C,H;,.4COOH and hence its

molecular formula.
Meor & bce < o Y NGNS J— 22, oS

CN&GHJ = C,.OeLi /

=t

Loca X &6.50 =

C-
R L | COQH = o, 163328 = o, 1

(84
Melec Ne o = 22. og

h.‘_--‘_‘-‘_'_""—‘-"-----, =
IGom X Q.omizy - I.?‘}/{x‘o e
Moie e
CHHZQ LY CQQH - [N ‘?.q = s \‘Q—N}
e = & .
~ T s s
I = = Ya.¢
U, N 3 f
Relative molecular mass = ...\ &> . &8....
Coa = &S. o) : '
Qe.eo — +S. 0| = WS.é&%
Cs, H: = “&R.o%
S S Tt +——LL. 3¢ 45.01 + Y2.0% =
€L, ar
Molecular formula CEH?COQH ...................................... / .............................
© WJEC CBAC Ltd. (1410U50-1A) Turn over.

2.0 B

) = CliwR

{

[4]

O:Lq.hg?zs

-

Examiner
only




Sticky Note

Moles of NaOH calculated correctly - 1 mark.
Mass of acid in 25cm3 correctly worked out & subsequently divided by moles of acid to find molar mass - 2 marks.
Nearest straight-chained aliphatic carboxylic acid to 90.68 identified correctly as butanoic acid - 1 mark.
Total - 4 marks.
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(i) Sodium hydroxide and the unknown carboxylic acid react as shown in the following
equation.

NaOH + CH,,,COOH — C H,,.4.COONa + H,0
Use this equation, the concentrations of the relevant solutions and the mean titre from

Titration 2 to calculate the relative molecular mass of C,H,,,4COOH and hence its
molecular formula. [4]

Molbs o8 = comc. » ve |
NGRS ,{a—@s}
~ | .¥4TTO 5%2%,4@’5 /
Z . MWots (atlana (OH = 8% - - SO

-

, YA QLY O o (096w
MFCV\ ‘Hlaﬁ (—wl - WQB TL@(_) b

= = O- 162525

Sl ---xle™
= 8g-Tltla4go

4

Relative molecular mass = ......... SXZ .........

Molecular formula ...\ ‘ '_':,H”?-C’G)@H .............................................................

Whee -  A=Z3

Ao A0
— (— ¢
[ N\ H

© WJEC CBAC Ltd, (1410U50-1A) Turn over.
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Sticky Note

Moles of NaOH and subsequently those of acid in 25cm3 correctly stated - 1 mark.
Mass of acid in 25cm3 calculated and subsequently used to work out the molar mass - 2 marks.
Correct structure of butanoic acid drawn from molar mass value obtained - 1 mark.
Total - 4 marks. 










role, = Lo

r
1

(i)  Sodium hydroxide and the unknown carboxylic acid react as shown in the following

equation. .
Vol 22230 vol = Aen'
0 20083 NaOH, + an_z,,ﬂcgﬁog-i — C,Hz,,iCOONa + H,0
6'Goig dm™

Use this equation, the concentrations of the relevant solutions and the mean titre from
Titration 2 to calculate the relative molecular mass of C,H;,:4COOH and hence its

molecular formula. [4]

ol NaOH = 0:06326 % 00723
= s g5 7Ittex 107 o
L A
molte G Hyp COOH = 1185 T1HGxl0™

f*% Gl (00 H =61 591 = 0+[62638

Mass Y 2en’ $0 /
_ o6
= 5wt /

3’7 = LF{(C’( Relative mole;_:ular mass=g7y‘5— ........ é’/df?
= Yot

Molecular formula CgH7COOH/ ...........................................................

[l H\S’ = 808§

© WJEC CBAC Ltd, (1410U50-1A) Turn over.

-
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Sticky Note

Moles of acid in 25cm3 - 1 mark.
Mass of acid in 25cm3 - 1 mark.
Molar mass calculated using moles and mass - 1 mark.
Correct acid structure from molar mass value drawn - 1 mark.
Total - 4 marks.










(ii)

11

Sodium hydroxide and the unknown carboxylic acid react as shown in the following
equation.

NaOH + CnH2n+1COOH — CnH2n+1COONa + H20

Use this equation, the concentrations of the relevant solutions and the mean titre from

Titration 2 to calculate the relative molecular mass of C_ H,,.4COOH and hence its
molecular formula. [4]

Relative molecular mass =

Molecular formula

© WJEC CBAC Ltd. (1410U50-1A) Turn over.
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only










(v) Part of the '"H NMR spectrum of C,H,,YCOOH is shown below. Explain whether or not
this spectrum fits the structure suggested in part (iv).

13

o/ ppm

4.50

3.40

2.30

0.9

© WJEC CBAC Ltd.

o/ ppm

END OF PAPER

(1410U50-1A)
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Part B — Qualitative analysis of active ingredients in “Moss Killers”

Examiner
only

(vi) Solutions X, Y and Z are:
e copper(ll) sulfate
e iron(ll) sulfate
»  zinc sulfate (which contains the amphoteric metal zinc)
State which solution contains which metal ion. Give reasons for your answers. [3] ()’)
|
|
Solution Metal ion present Reason '
> Chagyd  Colonr fecr |
e Qi) m ) (?
% i~ NsoN. (mlem | ¢ O
N
X
. fq\  Colo o ol "
2ine dalbl Chagd Colonr “’@‘/r 1
i T aci) w
CoPleC Of\(‘j (éﬂ\d‘-j\ W:Tl') Bo\_u
, | Ter Q) daltefe | Chue o PabilT 9] X i
X |2
L ron ‘
sl e %J %4"“1 /\cwf«‘\ with N,
($) .
r4 V\’J \) /'/\// %/ @
©
(vii) Write a balanced ionic equation for the reaction that identifies the presence of sulfate O

jons in each solution.

Ay

...... Fe 5O&M+BM,

e

//k ...........

END OF PAPER

© WJEC CBAC Ltd.

(1410U50-1A)

[1]

\

A

(’U/




roberm

Sticky Note

The incorrect metal ion is given here so no credit awarded.



roberm

Sticky Note

The correct metal ion is given here but the reason is incorrect.  No credit awarded.



roberm

Sticky Note

Incorrect metal ion given so no credit awarded.



roberm

Sticky Note

A weak effort at an equation which is clearly not worthy of credit.










Results Sheet for Part A — Quantitative analysis of “Moss Killer”

Weighing data

Examiner
only

Mass of pre-weighed sample of “Moss Killer” and weighing bottle and lid ,"L(D % g
Mass of weighing bottle and lid (0. 33 9
Mass of “Moss Killer” l© .0F g ‘

Titration data

Draw your own table to record all burette readings and titre values. Record your mean titre in the box

below.

Exact concentration of potassium manganate(VIl) solution =

=l

\i@bw\/\ ¢ 0 ’ 7o 00 L mmzvxs ONAT L

%Q(/uu C\'\ Lm\’s) |

1410U501A

05

T T2 T3
Sta~t | 4330 3. 60 | .10
Foncsh L. 80 18. 40 4. 10 =)
Totee  (A5.50) | 35,20 asiio
Mean titre I15.1S cm3 »/@/
Examiner Only
/ Expected titre .
porgvarseater | S (rved on toschorvaues) | 1585
[6] Mark awarded for titration ,
accuracy z

© WJEC CBAC Ltd. (1410U50-1A)

Turn over.

[5]




roberm

Sticky Note

The first mark is awarded for a table that includes the correct units.  The candidate appears to have mixed up the 'start' and  'finish' readings so the second mark was not awarded.



roberm

Sticky Note

Correctly recording burette readings and mass to 2 decimal places gains 2 marks.



roberm

Sticky Note

The second and third titres are concordant and were selected for the mean calculation.  This was done correctly therefore both available marks were awarded. 



roberm

Sticky Note

The mean titre was within 0.8cm3 of the teacher result meaning that 2 marks were awarded for accuracy.
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Part B — Qualitative analysis of active ingredients in “Moss Killers”
(vi) Solutions X, Y and Z are:
e copper(ll) sulfate
e iron(ll) sulfate
»  zinc sulfate (which contains the amphoteric metal zinc)
State which solution contains which metal ion. Give reasons for your answers. [3]
Solution Metal ion present Reason
ZobFer QI ﬁ“’ Chagga  Colonr ?n'. fen
.~ Naon. Calfalia
X N FLLE
e hopad  Coloar 19 9
2int Ot Chaggh  Colon
(Wal Kl ( o C/ \l\)
\
Copler Oy [eadh  wiTh BKU
. |Bes Q) dalkete | Chue to StabTITEY)
Lron @ 21
LMl & ¢ 4 (\ti”d\ with  NaOh,
4}
z "Wl ™
(vi) Write a balanced ionic equation for the reaction that identifies the presence of sulfate

jons in each solution.

...... Fe 50£‘+BMJM

END OF PAPER

© WJEC CBAC Ltd.

(1410U50-1A)

(1]
e
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Results Sheet for Part A — Quantitative analysis of “Moss Killer”

Weighing data

Mass of pre-weighed sample of “Moss Killer” and weighing bottle and lid fL(D % g
Mass of weighing bottle and lid {O. %73 g
Mass of “Moss Killer” l1© .0F g

Titration data

Draw your own table to record all burette readings and titre values. Record your mean titre in the box
below.

Exact concentration of potassium manganate(VIl) solution = - mol dm™3

\EOU/\N\ ¢ 0 ) 00 0 L mmz\r\é ONATT L
so lutio~ (on?®) |

T T T3
Stat | 43.30 43. 60 G4, 20

FiacShk 20.80 | 1t%.40 L4 10

Tk 25.50 15 .90 2. 10

Mean titre 15.15 cmd

Examiner Only

Mark awarded for 'g Expected titre Zg ’ %g cm3

titration recording (based on teacher values)

[6] Mark awarded for titration
accuracy z

[5]

© WJEC CBAC Ltd. (1410U50-1A) Turn over.
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only
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[
3. Aqueous citric acid reacts with sodium hydrogencarbonate according to the following equation. o

3NaHCO4(s) + CgHgO,(aq) — CgHs0,Nas(aq) + 3H,O(l) + 3CO,(g)  AH® = +78.8kJmol-!

The following method was used in an experiment to determine the temperature change during
the reaction.

e A burette was used to measure 50.0 cm3 of 1.00 moldm=3 citric acid into a polystyrene
cup

* 16.0g of powdered sodium hydrogencarbonate was weighed

* The initial temperature of the solution in the polystyrene cup was recorded as 24.4°C

* The sodium hydrogencarbonate was added and the solution stirred slowly and constantly
using the thermometer whilst measuring the temperature

(a) Using the values given above, show that the sodium hydrogencarbonate was present in
excess. [2]

(b) Using the given value of AH®, calculate the expected temperature change and hence the
final temperature recorded on carrying out this reaction. [3]

Final temperature =

END OF PAPER

© WJEC CBAC Ltd. (1410U50-1E)













Sticky Note

Correct method and solution. Poor presentation.
M1A1m1A1.
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Examiner |
| I
Part B — Qualitative analysis to identify Y in C,H,,.1Y - ‘

(i) Complete the following table by writing your inferences from the results of each of the I
qualitative tests. [3] 2

Inference from results

“The &st wuas Pasitve o Enere=pae,

Dichromate(VI) test 7 coun ba o PIMmen, o Doy
U ine & ey C’L'\ée_hbg,e_ %éﬂ}‘ﬂ R

Y moté comEnds L Medhyy  kedoe

@n Rrchionay Qoue < @~ be Ccroited &
lodo test
H= &~
N

Y conveE bae o haogen becauce. Ehe

Silver nitrate test Swer oirate. f8ce was  negbva

NS qove Mo Ybse~valhe hodgea.

|
|
i
Q Vo g
Comvy a methy DC. g i u VA?\ &
|

Nitric(lll) acid test _ Y cannot be —-NH,

(iv) Use the information from Part A and Part B to suggest a structure for C, H,,YCOOH. l
Show your reasoning clearly. [2]

/Q-—~Q-—-c;,=—= <~ H )(

. i ! :

A =
A
T e
Kecona

e e

wAhe SO AR DS Eharm. . SR Gl ... 003 Che . Colan . Scggesss..
QAT
Shese, o ‘<_‘¥Q1H6)3¢A>-hm$ ...... S o Hj&rﬁﬁ&ﬁ§=men{jrﬁ%?

|
|
[Py = .
G b L ATSSend.  heonete. 16 Mace. be oo ketone T e !
= 2 pesidve dibmrode (V) od oE ol Gese,

@ WJEC CBAC Ltd. (1410U50-1A)




Sticky Note

Although the positive dichromate(VI) test indicates primary & secondary alcohols, as well as aldehydes, it does not identify a ketone - 0 marks.
A positive iodoform test indicates a methyl alcohol/ketone, so a correct inference - 1 mark.
A negative silver nitrate test confirms that no halogen is present, so correct interpretation - 1 mark.
Total - 2 marks.



Sticky Note

The final structure is incorrect but as the candidate has based the structure on their inferences from the iodoform test 1 mark was awarded.
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Part B — Qualitative analysis to identify Y in C,H,.1Y

(i) Complete the following table by writing your inferences from the results of each of the
qualitative tests. [3]

Inference from results

“The &st wuas Pasitve o “nere=pae,

Dichromate(VI) test 7 s ba o PFIMan, o Seamdey

RUecsnoy == =0y c‘-'\‘“:”einb;\;,e_ a- efone

¥ moth comEndn G Medhgl etrrse

-}
ooy o e ehoh Hefone o Ff U
H-C —~c — &

lodoform test

N

¥ cone bae o Nalogenr becauce. Ehe

Silver nitrate test Swer oirate f8ce was  negbva

NS qove Mo Ybse~valhe honage.

Nitric(lll) acid test _ Y cannot be —-NH,

(iv) Use the information from Part A and Part B to suggest a structure for C, H,,YCOOH.

Show yoHur reasoning clearly. [2]
0_\\. i j@ H{ CﬁH?_ﬁ :(ng>-k—(f__(x6>
C - — c— = +H
Hc?/ | it |

A -

A
¥ oo
Kecona

e e

kebone precens
~

. Sng -
PR e -C}(\DQE\::{'-\ 2ol

wAhe. SO AR DS Eharm. . SR Gl ... 203 Chs . Coan.  Scggesss.,
NS
“ /0 -
bere. 200 L% CAR R crrhar S S G byaregess... The 2. S goxad.
G b L ATSSend.  heonete. 16 Mace. be o ketone TR e

e R pesidve Sibvrese (V) ed  of ednfenn  lese,

@ WJEC CBAC Ltd. (1410U50-1A)
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Part B — Qualitative analysis to identify Y in C H, Y

(i) Complete the following table by writing your inferences from the results of each of the
qualitative tests. [3]
Inference from results
+UE retalt K pﬁw\ar o
Dichromate(VI) test S R condla d‘t o\y(éb\ssﬁ'\ .
FUQ LORAT L Ay =
lodoform test Kotena ov W-*O\\C%
~ve resudt I e Vai"gg long
Silver nitrate test ?F esownk -
=N
L2
Nitric(lll) acid test Y cannot be -NH,
(iv) Use the information from Part A and Part B to suggest a structure for C,H,,YCOOH.

Show your reasoning clearly, . _
=G

] r]l
Cf/\ 'Htm +i \/ B

-
\f...
har—,
.

- :
= U~ (= C— C-H| seemvdlo

v
i

2]
; 'bQ»COLIA.QQ, V\,:.EJ 1-(—:8%
leestal ol

1y Mt Covueg \~
~~~~~ ! Qleshorl rou{? Alee vdlolde
@ 07\’*% o PW"F‘ amel s o UMz ]
G %MP ) /
H o # N
} | i //@

© WJEC CBAC Ltd.

(1410U50-1A)
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Sticky Note

The first two inferences are correctly stated, but the third mark is lost as the student refers to "halide ions" which is not the group that could be present. This is regarded as a neutral answer and given no credit.
Total - 2 marks.  



Sticky Note

Correct structure from inferences with appropriate reason re methyl alcohol - 2 marks.
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Part B — Qualitative analysis to identify Y in C H, .Y

(i)

Complete the following table by writing your inferences from the results of each of the

qualitative tests. [3]
Inference from resuilts
+US relalt (_)rwu\&f‘ oN™

Dichromate(VI) test

SD-C.@“&{C(ﬁ:B ouc@b\ssf\

iodoform test

[redenck -

FUL MR AT
Koleve ov

s ety -
m%‘&wo»\c‘&o

Silver nitrate test

—~ve  resudt . e lheltiole EWS
ﬁew -

Nitric(lll) acid test

Y cannot be -NH,

(iv) Use the information from Part A and Part B to suggest a structure for C,H,,YCOOH.
Show your reasoning ciearly.__,obH ~l o~ . [2]
Cﬂ " \/ ﬁt ‘: 1 t . { W»COLIA-QQ, V\L\SJ E-PJS AL
Tin +q P~ C‘T C[,-“' C:.-’“ (1 Seesvlex Oulaeﬂcﬁi OLNL\
Bl M1 i Gondey \~
Tt ' Qleohwl groue. Ao rilolde
ong g FW"F‘ aMeN s o MMz
M= OH %MP _
'LE\ (;);-{ +\ o
| Z
e i =
‘0 Y CntenYCOOH = Mo - ="
) | { e
T T T T e e e
Becouse n=1%, \/I"‘-—- o3l C)u/\@\ @ - @ £ CJ:DZ,

-

© WJEC CBAC Ltd. (1410U50-1A)
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Part B — Qualitative analysis to identify Y in C, H, . Y

{1t
(i) Complete the following table by wrltlng your inferences from the results of each of the
qualitative tests. [3]

Inference from results

po ' ol
Dichromate(VI) test (onbess o ﬁ"%’ 3& goop X

Iodo@\ test i = Rf;f”) (ut’- ﬁ)

N
Silver nitrate test N06 2;\ 0(/!\(’}@!'\8@ )(

Nitric(lll) acid test Y cannot be —NH,

(iv) Use the information from Part A and Part B to suggest a structure for C,H,,YCOOH.

Show your reasoning clearly. 2]
oy fb
oo Ao, s
1 I (-l" &0 / “‘L‘IU‘JOPl
- (- ¢~ C-¢ gV i
C 1 NOH f\
U H iA

? ;}gwff 9 f'lf)leot)laf ﬁrmula. - C}szOH

p{ﬁhw Aa&rﬁm@ﬁé@b i CMPMJ wnm QVL%! 6((]0%
W b %CH@

Voloform  Slous other Pluhdl oc Keve oladed to €.
ﬁo agfon wU“ %f‘/wf mém,l:ﬁ Skows Compovnd  conast bz dwdmim

© WJEC CBAG Ltd. (1410U50-1A) -
I\\(D/ G aledn. Latowls Bone B ramnn)  pemnck Lo . Falain Wb .. #
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Sticky Note

This set of inferences are weak answers, with the dichromate(VI) and silver nitrate tests incorrect. The candidate gets the benefit of the doubt for the iodoform test result, as they are clearly aware of the idea of "methyl alcohol", even though their formulae aren't all correct.
Total - 1 mark.



Sticky Note

Although the structure is correct the candidate has not used the correct reasoning, discussing the the alcohol rather than methyl alcohol aspect.  The second mark is not awarded.
Total - 1 mark. 
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Part B — Qualitative analysis to identify Y in C H, .Y

03
(iiy Complete the following table by writng your inferences from the results of each of the
qualitative tests. [3]

Inference from results

D oo
Dichromate(VI) test (ontins o By g1 grop

s i’ i? ’H
st e el R ) or(R-i-¢
lodoform test 0 H E

Silver nitrate test N06 0(/!\@)@!‘8@

Nitric(lll) acid test Y cannot be —NH,

(iv) Use the information from Part A and Part B to suggest a structure for C,H,,YCOOH.
Show your reasoning clearly. 2]

&
HO,H Auet®

i § 0 (ﬁmmc"‘
Heill= C=C=C ok
‘C 1 E‘,( \ o ﬁ’h"'}’o\ ¢

H- H

? ?gf& 9 f'lf)leat)laf 6rmula, ~ CgH,CO OH

Examiner
only

© WJEC CBAG Ltd. (1410U50-1A)
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Analysis of
results

Part B

(iii)

dichromate(VI) test
¢ the compound is a 1° alcohol or 2° alcohol or an
aldehyde (1)

iodoform test
¢ the compound contains a CHsCO group or a
CH3;CH(OH) group (1)

silver nitrate test
e Y cannotbe Cl, Brorl (1)

See alternative version when marking Test 2

(iv)

H OHH

| T
H—C—C—C—C

T (1)

H O HH

must give a 2° alcohol on decarboxylation because that
product gives a positive iodoform test (1)

if correct structure not given award (1) for other four carbon
acid with reasoning in terms of M, of 88

H oH

i

S HO—
H O

H__ e | e

O
|
T

O

I—0—I

T—1—T

T—01—T

I—0—I

T—(—T
19

v)

award (1) for discussion of chemical shifts of two peaks in
relation to the structure given in part (iv)

award (1) for discussion of splitting pattern of two peaks in
relation to the structure given in part (iv)

Total

17

10

30

24
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Part B — Qualitative analysis to identify Y in C H, .Y

(iii) Complete the following table by writing your inferences from the results of each of the
qualitative tests. [3]

Inference from results

Dichromate(VI) test

lodoform test

Silver nitrate test

Nitric(lll) acid test Y cannot be —NH,

(iv)  Use the information from Part A and Part B to suggest a structure for C,H,,YCOOH.
Show your reasoning clearly. [2]

© WJEC CBAC Ltd. (1410U50-1A)
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Examiner

|
(v) Part of the 'H NMR spectrum of C,H,,YCOOH is shown below. Explain whether or not|
this spectrum fits the structure suggested in part (iv). [2] ‘

L 6/ ppm ’ 4.50 3.40 2.30 0.9

13 e hy R-CHR gerue
e@}ﬂp[ﬂ/}'%(?

END OF PAPER @

© WJEC CBAC Ltd. (1410U50-1A)




Sticky Note

This question is marked based on the candidate's structure in the previous question. They recognise that a peak is missing at 1.3ppm and they agree that a peak for three H's should be at 0.9ppm. We can ignore the reference to a triplet.  The 'splitting' mark is not awarded.
Total 1 mark.
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(v) Part of the '"H NMR spectrum of C, H, YCOOH is shown below. Explain whether or not
this spectrum fits the structure suggested in part (iv). [2]
L 6/ ppm ’ 4.50 3.40 2.30 0.9
Jll ll l
6 5 4 3 2 1 0
0/ ppm

END OF PAPER

© WJEC CBAC Ltd. (1410U50-1A)
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(v) Part of the "TH NMR spectrum of C_H,,YCOOH is shown below. Explain whether or not
. this spectrum fits the structure suggested in part (iv). @ © [2]
® 6
o/ ppm 4.50 3.40 2.30 0.9
-0 -0 ~Ch /

il )
0

T bore. Ct‘:eaﬁ&s e e

C
mw&sﬁo _eMx auek chodd be a doub
Conr bowy oty Log L k@mw acttel

@ -cv<? - udh ook ke ck Donbigh b

*{’l/q)_ ucéﬁo&cm/d- car’aow\mrka N 01

5 av«ok - T T Wwb“ Pw} (,J\Mﬂ ol
@ t C-' CD oo uea. mmiac&w Qgr[q&m Jncwe. 5. Ddiogars
aHach@d o e Yo

@ = -o* andh Sheald ™ o S lo} d“u.:\s.& e

WP@W nore- 12 vt oHaclak 1N EREEE> @a r oy .

END OF PAPER
A0 iy i o
/ H ‘ ?H/}I 2@ 7%
\ { \/ \ \\ ) | /J /f:
~ M /,f-\ I gl

© WJEC CBAC Lid. (1410U50-1A)
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Sticky Note

The student has not only correctly identified the peaks with respect to their own structure drawn in the previous question, for 1 mark, but explained the basis of the splitting patterns too, by referring to adjacent hydrogens, for the second mark. Total - 2 marks.
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(v) Part of the 'TH NMR spectrum of C_H,,YCOOH is shown below. Explain whether or not
. this spectrum fits the structure suggested in part (iv). @ © [2]
® 6
o/ ppm 4.50 3.40 2.30 0.9
(Z-m -0 SOy,

|l”|r

g Om, Ctpaabts B -

C
m’r&n?’@o _6‘\"\5 anch chonld be a do ey
Conr bovy oty Wog L ‘M&) oo e

y v
@1 il OW\C)\ Sb\@u)\c)\ bo 0& (ﬂa,\hﬂd- boconee.
M ac;ﬁomw+ car"aow\mf\&b\a\g 7S 01:‘ zﬂ%ﬂ
@ c?quL Shortdl Be o vned b plet wd"in e pms
= H-C O bemnucs.. %@m%acem- mrﬁmﬂa Jntue.. QL»Qch@gQVh
aHachel to Hicse Yo

@ = R-ot and sheald ko el stw alak bocauce The

k‘édré%ma o & not otttaclek tSNNEREER @arbon

END OF PAPER
— ~ &) e
© ¢ T =\
/ H ‘ ?H/}I 2@ 7%
\ { \/ A \\ ) | /J /f:
e = L’\ /l‘('\ g[ /: \\\3:\4/ ®H

© WJEC CBAC Lid. (1410U50-1A)
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Examiner
t
(v) Part of the '"H NMR spectrum of CH,,YCOOH is shown below. Explain whether or not| o
this spectrum fits the structure suggested in part (jv). , [2] 2
‘ o/ ppm ‘ 4.50 ‘ 3.40 2.30 0.9 )

M@g & mém MH'\ 1 kddfgm LW@) >
g’\gw ab #-0H Shows =0H Js bddd by Corbogn méﬁ 9 Hja)rg&s 69;\5}2)

13
END OF PAPER
48y
HoC-C-c-c N
Ik e
H H

© WJEC CBAC Ltd. (1410U50-1A)
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Sticky Note

The hydrogen regions are correctly linked to the structure from the previous question - 1 mark.
The student has also linked the splitting to adjacent hydrogens for the second mark.
Total - 2 marks.
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Examiner

t
(v) Part of the '"H NMR spectrum of CH,,YCOOH is shown below. Explain whether or not| "
this spectrum fits the structure suggested in part (iv). [2]

‘ &/ ppm ‘ 4.50 ‘ 3.40 2.30 0.9

S0
S?Qf:él'Ui"’l Flés (56{06&”? ﬂas d@‘)l)ueé }Lﬂ‘é qu‘ Slouﬁ“ Q_CH"‘ IS M é’ “

ik LWy FIL, (oot b 23 Ghogs ~Lhy <77
alledd) b oo alh J ngm bonda), .

g’\gw ab #-0H Shows =0H Js bddd by Cwémn méﬁ 0 ng)rty&s 69;\5}2)
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3.

Aqueous citric acid reacts with sodium hydrogencarbonate according to the following equation.

3NaHCO,(s) + CgHgO4(aq) — CgH5O;Nag(ag) + 3H,0(l) + 3CO,(g)  AH® = +78.8kJmol-!

The following method was used in an experiment to determine the temperature change during
the reaction.

A burette was used to measure 50.0 cm3 of 1.00 moldm=3 citric acid into a polystyrene
cup

\"\fﬂb * 16.0g of powdered sodium hydrogencarbonate was weighed
'...-7\"'" * The initial temperature of the solution in the polystyrene cup was recorded as 24.4°C
* The sodium hydrogencarbonate was added and the solution stirred slowly and constantly
using the thermometer whilst measuring the temperature
(@ Using the values given above, show that the sodium hydrogencarbonate was present in
excess. [2]
Ve HC0» ~ 160
Colgl7 — B0
~ mol/dw S \5
- ’5
vdy Abeie = LB 9/0%) X|= 0.0h X
&
7 l:oojwdn
Neltcos— 05 Moy X &4 0| :
12.6 :) j}mrt& to
6.0 dh
(b) Using the given value of AH®, calculate the expected tengerature ange and hence the
final temperature recorded on carrying out this reaction. [3]
s
M ; o
F= -ncdl AT= 79%X 008 = 0o
= ——
N (16+50)%4.18 ¢
Exn ;;4-,— O_Olq'l' 244 \
McB, ch =
Final temperature = 244"4 .......................... °C
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Sticky Note

2 marks for this answer:

The candidate has calculated the number of moles of citric acid as 0.05 mol, and using the stoichimetric equation stated that 0.15 mol of sodium hydogencarbonate is required. The mass of 0.15 mol of sodium hydrogen carbonate has been calculated as 12.6g.

The answer clearly states that 16.0 g was taken, equivalent to 3.4 g of sodium hydrogencarbonate in excess.



Sticky Note

0 marks for this answer because there are 3 mistakes in the calculation.

The units for ∆H have not been changed from +78.8 KJ mol-1 to +78800 J mol-1 by multiplying by 1000 before substituting in the enthalpy expression.

m in the enthalpy expression is the mass of the solution with the change in temperature, which in this experiment corresponds to 50 g of aqueous citric acid. Here the candidate has added the mass of the aqueous citric acid and solid sodium hydrogencarbonate (50 + 16 = 56 g). This is incorrect.

After re-organising the enthalpy expression, and calculating the change in temperature as ∆T = 0.014 °C, the temperature should decrease for this endothermic reaction.  However, here the candidate has shown the final temperature as an increase on the initial temperature, 24.4 + 0.014  = 24.414 °C.










3.

Aqueous citric acid reacts with sodium hydrogencarbonate according to the following equation.

3NaHCO,(s) + CgHgO4(aq) — CgH5O;Nag(ag) + 3H,0(l) + 3CO,(g)  AH® = +78.8kJmol-"

The following method was used in an experiment to determine the temperature change during
the reaction.

A burette was used to measure 50.0 cm3 of 1.00 moldm=3 citric acid into a polystyrene
cup

\"\fﬂb * 16.0g of powdered sodium hydrogencarbonate was weighed
'...-7\"'" * The initial temperature of the solution in the polystyrene cup was recorded as 24.4°C
* The sodium hydrogencarbonate was added and the solution stirred slowly and constantly
using the thermometer whilst measuring the temperature
(@) Using the values given above, show that the sodium hydrogencarbonate was present in
excess. [2]
Ve HC0» ~ 16.0
CeMelz — S0
=~ 1\4 °V&h S \5
- N
&
'r I:ooj-umc\n
Neltcos— 05 Moy X &4 0| —
12.6 3 ju\r@ Lo
6.0 dh
(b) Using the given value of AH®, calculate the expected tengerature ange and hence the
final temperature recorded on carrying out this reaction. [3]
Fe -mcAT AT= 7%%3'( 0.0% = 0.6\4°%C
N (16+50)x4.T8 ¢

Exn

Mch,

SHAT 0.0+ 244

—
—

Final temperature = 244"4 °C
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3. Aqueous citric acid reacts with sodium hydrogencarbonate according to the following equation.

3NaHCO4(s) + CgHgOs(aq) —> CeHsO/Nay(ag) + 3H,0() + 3CO,(g)  AHP = +78.8kJmol

The following method was used in an experiment to determine the temperature change during
the reaction.

* A burette was used to measure 50.0 cm? of 1.00 moldm-3
cup

° 16.0g of powdered sodium hydrogencarbonate was weighed

* The initial temperature of the solution in the polystyrene cup was recorded as 24.4°C

* The sodium hydrogencarbonate was added and the solution stirred slowly and constantly
using the thermometer whilst measuring the temperature

citric acid into a polystyrene

(a) Using the values given above, show that the sodium hydrogencarbonate was present in
excess. 2]

moles  dftic add = 50°0 yq0 - 0-05

000 )
mol  Wah(Oxy = 6-0 ) -0 J
(@rvotaeng)  gyo0)
<019

0s 4mod GhiC aud RS 3 mowey a0y

MOlRS Nak (03 neefed = ©°05x3 = 015 MORS , Jrereore, ue con
SE T NOXCOR iSin an MBS of  g-gy moley

(b)  Using the given value of AH8, calculate the expected temperature change and hence the

final temperature recorded on carrying out this reaction. [3] @

AH® = e AT

m
RI0= _50%x 413 X AT

009
~B8U0 = ZAXERA Q09 XAT
AT =— g-9°C

Ay —189°C

--finol temp

L]

5-9°C

Final temperature =
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Sticky Note

2 marks for this answer.

The candidate has calculated the number of moles of the two reactants, as 0.05 mol of citric acid and 0.19 mol of sodium hydogencarbonate. 

The answer then states that the ratio of moles of citric acid to sodium hydrogencarbonate required is is 1:3, or in this case 0.05:0.15. The answer clearly shows that an excess of 0.04 mol of sodium hydrogencarbonate is present.



Sticky Note

3 marks for this calculation.

The units for ∆H have been changed from +78.8 KJ mol-1 to +78800 J mol-1 before substituting in the enthalpy expression. 
                                                                  
m in the enthalpy expression is the mass of the solution with the change in temperature, which in this experiment corresponds to 50 g of the aqueous citric acid.

After re-organising the enthalpy expression, and calculating the change in temperature as ∆T = -18.9 °C, the temperature therefore decreases in this endothermic reaction, and the final temperature is calculated as 24.4 – 18.9 = 5.5 °C.










3. Aqueous citric acid reacts with sodium hydrogencarbonate according to the following equation.

3NaHCO4(s) + CgHgO;(aq) —= C4HsO;Nag(aq) + 3H,0() + 3C0O,(g)  AH®=+78.8kJmol-"

The following method was used

in an experiment to determine the temperature change during
the reaction.

* A burette was used to measure 50.0 cm3
cup

° 16.0g of powdered sodium hydrogencarbonate was weighed

* The initial temperature of the solution in the polystyrene cup was recorded as 24.4°C

* The sodium hydrogencarbonate was added and the solution stirred slowly and constantly
using the thermometer whilst measuring the temperature

of 1.00moldm-3 citric acid into a polystyrene

(a) Using the values given above, show that the sodiu

m hydrogencarbonate was present in
excess.

2
molRd  cittiC aud = 00 yiqo0 =005 .
000
mol  WahOxy = 6-0 ) -0
(aareor+2eaxg) U401
2 555

0s 4mod GhiC aud neRds 3 mowey a0y

MOlRS Nak (03 neefed = ©°05x3 = 015 MORS , Jrereore, we con
SE T NOMCOR iSin an MBS of  g-gy moley

(b)  Using the given value of AH8, calculate the expected temperature change and hence the
final temperature recorded on carrying out this reaction. [3]

AH® = e AT
™
RH0= _50x 413 X AT

605
-390 = ZAXA Q09 X AT
AT =—— g-9°C

Au e —189°C

- finol remp

L]

5-9°C

Final temperature =
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3. Aqueous citric acid reacts with sodium hydrogencarbonate according to the following equation.

3NaHCO,(s) + CgHgOs(aq) —> CgHsO/Nag(aq) + 3H,0() + 3CO,(g)  AHE=+78.8kJmol-!

The following method was used in an experiment to determine the temperature change during
the reaction.

« A burette was used to measure 50.0 cm3 of 1.00moldm-3 citric acid into a polystyrene
cup

s 16.0g of powdered sodium hydrogencarbonate was weighed

 The initial temperature of the solution in the polystyrene cup was recorded as 24.4°C

» The sodium hydrogencarbonate was added and the solution stirred slowly and constantly
using the thermometer whilst measuring the temperature

(a) Using the values given above, show that the sodium hydrogencarbonate was present in

excess. ‘= 2]
PR < = ; = £ 0O by —d C.iSs mMmols (Q
A oab C HCyp =1 x 0.0 M

T /{@ NaH (O,

oy . (3:!)

N W M- n xmr - 0.1 x %400 = 1«?»&«'9 o

(ﬂf- NQHCOB) / N LLH(,O':;
N dad .

(b) Using the given value of AH®, calculate the expected temperature change and hence the
final temperature recorded on carrying out this reaction. [3]

ﬁHXi"\ ':—('1/

4= mx cx AT A= -G
7 19.8x 0.5 = 11:82

m- SO | x 000 S
c—:q.nl 9= —i1,820 smor-!
AT = ? AT=9  _ w820 _ TLse *C.
Lt ) (30X 18) - 1 +au -y
% e VA, 2ad\C
.-

Final temperature = ............... g O s q(c ..... °C

END OF PAPER

@ WJEC CBAC Ltd. (1410US0-1E)

{Examin

only

[ e |




Sticky Note

2 marks for this answer.

The candidate has calculated the number of moles of citric acid as 0.05 mol, and using the stoichimetric equation states that 0.15 mol of sodium hydogencarbonate is required. The mass of 0.15 mol of sodium hydrogencarbonate has been calculated as 12.6g.

The answer clearly states that the 16.0 g taken > 12.6g of sodium hydrogencarbonate required.



Sticky Note

1 mark for this calculation.

The units for ∆H have been changed from +78.8 KJ mol-1 to +78800 J mol-1 by multiplying by 1000 within the enthalpy expression.

n in the enthalpy expression is the number of reacting moles, which in this experiment corresponds to 0.05 mol of the aqueous citric acid. In this calculation, n is incorrectly given as 0.15 moles.

After re-organising the enthalpy expression, and calculating the change in temperature as ∆T = (-)56.56 °C, the temperature should therefore decrease for this endothermic reaction.  However, here the candidate has shown the final temperature as an increase on the initial temperature, 24.4 + 56.56  = 80.96 °C.
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3. Aqueous citric acid reacts with sodium hydrogencarbonate according to the following equation.

3NaHCO,(s) + CgHgO(aq) —> CgHsO/Nag(aq) + 3H,0() + 3CO,(g)  AHE=+78.8kJmol-!

The following method was used in an experiment to determine the temperature change during
the reaction.

o A burette was used to measure 50.0 cm3 of 1.00moldm-3 citric acid into a polystyrene
cup

s 16.0g of powdered sodium hydrogencarbonate was weighed

 The initial temperature of the solution in the polystyrene cup was recorded as 24.4°C

» The sodium hydrogencarbonate was added and the solution stirred slowly and constantly
using the thermometer whilst measuring the temperature

(a) Using the values given above, show that the sodium hydrogencarbonate was present in

excess. X2 [2]
s C H = : = 0,05 mcles . —d 0.i5 mous ¢
n oo C H0p =1 x 0 .
AL NaH (O,
= (=2 '.l)
0 N M- N xmir = OIS_ X %quOl = 12»@9@ .
(4 cho% NaHO5
Nedad .
(b) Using the given value of AH®, calculate the expected temperature change and hence the
final temperature recorded on carrying out this reaction. [3]
< A = =0
q’; wl X C X 1’3']‘ ,ﬂHi‘- -(1,/ AH/’(ﬁ . 1/
N gg.gxods = 1182
¥ At
o0
M- SO J xi0
C= 4 1% ‘31,: —i1,%20 Imnor- |
At= P AT=% _ wns20 o 656 °C.
(mxc) (30X 18) J ¥ -4

%/.WL%
Final temperature = ................ g O s q(c ..... °C
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Analysis of
results

Part B

(iii)

dichromate(VI) test
¢ the compound is a 1° alcohol or 2° alcohol or an
aldehyde (1)

iodoform test
¢ the compound contains a CHsCO group or a
CH3;CH(OH) group (1)

silver nitrate test
e Y cannotbe Cl, Brorl (1)

See alternative version when marking Test 2

(iv)

H OHH

| T
H—C—C—C—C

T (1)

H O HH

must give a 2° alcohol on decarboxylation because that
product gives a positive iodoform test (1)

if correct structure not given award (1) for other four carbon
acid with reasoning in terms of M, of 88

H oH

i

S HO—
H O

H__ e | e

O
|
T

O

I—0—I

T—1—T

T—01—T

I—0—I

T—(—T
19

v)

award (1) for discussion of chemical shifts of two peaks in
relation to the structure given in part (iv)

award (1) for discussion of splitting pattern of two peaks in
relation to the structure given in part (iv)

Total

17

10

30

24











Question

Marking details

Marks available

AO1

AO2

AQO3

Total

Maths

Prac

(@)

award (1) for correct number of moles of both reactants
n(CegHgO-) = 0.050 mol
n(NaHCO3) = 0.190 mol

award (1) for statement that compares the ratio of moles of both
reactants with reference to the 3:1 stoichiometry

(b)

energy change = 78800 x 0.050 =3940J (1)
energy change = m x ¢ x AT
3940 =50 x 4.18 x AT

AT = 3940 =189°C (1)
(50 x 4.18)

final temperature =24.4 -189=55°C (1)

ecf possible throughout

Question 3 total

14












