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All Candidates' performance across questions

Question Title N Mean Max Mark Attempt % |
1 1987 13 0.8 2 64.9 99.7
3 1939 1.5 0.8 2 74.8 97.3
5 1925 0.6 0.7 2 30.2 96.6

6b 1942 1.4 1.1 3 46.3 97.4
6d 1943 1.2 0.7 2 57.8 97.5
7a 1989 1.8 1 3 61.4 99.8
7c 1978 1.2 0.6 2 59.9 99.3
7e 1955 2.2 0.9 3 74.5 98.1
8b 1975 1.8 1 3 59.9 99.1
8cii 1979 0.7 0.5 1 70.7 99.3
8di 1980 0.5 0.5 1 50.9 99.3
8diii 1956 1.2 0.9 2 59.5 98.1
9a 1931 3.1 1.4 6 52.1 96.9
9bii 1971 2 0.9 3 66.2 98.9
9biv 1938 0.3 0.5 1 30.5 97.2
10a 1803 1.2 1.2 3 39.6 90.5
10c 1764 0.2 0.4 1 16.6 88.5
10e 1897 1.6 1.4 4 39.9 95.2

WIEC A level Chemistry Unit 4 - 1410U40-1

Question

80 90 100

Facility Factor %



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.


	WJEC 2018 Online Exam Review
	WJEC A level Chemistry Unit 4 - 1410U40-1
	Item Level Data
	Question 4
	Mark scheme
	Example 1
	Example 1 marked

	Example 2
	Example 2 marked

	Example 3
	Example 3 marked


	Question 7
	Mark scheme
	Example 1
	Example 1 marked

	Example 2
	Example 2 marked

	Example 3
	Example 3 marked


	Question 9
	Mark scheme
	Example 1
	Example 1 marked

	Example 2
	Example 2 marked

	Example 3
	Example 3 marked


	Question 10
	Mark scheme
	Example 1
	Example 1 marked

	Example 2
	Example 2 marked

	Example 3
	Example 3 marked






4. (a) Inacid solution the formula of the ion formed from phenylalanine is
H NH
|
@— <|: — c — COOH
H H
Give the formula of the ion formed from phenylalanine in basic solution. 1]
kg
C-C-Coo~
V.
H H
(b) The melting temperatures of four compounds are shown in the table.
Compound Melting temperature / °C
CH3CH,COOH =21
CH3;CH(OH)COOH 18
) -W“ ok CH,CHBrCOOH 26
L
iGzuiBI & CH CH(NH,)COOH 289
( QRNWSE O TABULAL An T alta

Explain why the melting temperature of 2-aminopropanoic acid is very much higher than
k the other acids in the table [2]
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4. (a) Inacid solution the formula of the ion formed from phenylalanine is g
H 'NH,
o Xl
O C—C — COOCH
N~/ | ]
H H
Give the formula of the ion formed from phenylalanine in basic solution. 1]
N, A
" N o
| { z
(S>-<-i-dg
! { AN o
M o
"
(b) The melting temperatures of four compounds are shown in the table. }
Compound Melting temperature / °C ®
CH4;CH,COOH =21
CH,CH(OH)COOH 18
CH;CHBrCOOH 26
CH4;CH(NH,)COOH 289
Explain why the melting temperature of 2-aminopropanoic acid is very much higher than
the other acids in the table. [2]
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Examiner
4. (a) Inacid solution the formula of the ion formed from phenylalanine is .
H "NH,
.
@- C-— C — COOH
|
H H
Give the formula of the ion formed from phenylalanine in basic solution. ]
(B ONH.
1 )
O C ~ C — CooW
\ \
LI
(b) The melting temperatures of four compounds are shown in the table. "
Compound Meilting temperature / °C :
CH,CH,COOH =21
CH,CH(OH)COOH 18
CH3;CHBrCOOH 26
CH;CH(NH,)COOH 289
Explain why the melting temperature of 2-aminopropanoic acid is very much higher than
the other acids in the table. [2]
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths Prac
4. | (a
@ H NH,
o\ ;
I ) C—C —CO00
@ | | 1 1
H H
(b) 2-aminopropanoic acid exists as zwitterions / CH;CHNH;'COO™ (1)
it has strong ionic character therefore much stronger forces between
molecules than the other acids (1) 2 2
5. 275.4 dm?® gaseous material from 222 g RDX (1) 1
therefore 1 m® from 222 x 1000 / 275.4 = 806
answer must be given to 3 sig figs (1) 1 2 2
Section A total 1 7 2 10 3 0
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4. (a) Inacid solution the formula of the ion formed from phenylalanine is

H “NH,

<<__>>~c::—c—000H

H H

Give the formula of the ion formed from phenylalanine in basic solution.

[

u
C-
H

=l

(b) The melting temperatures of four compounds are shown in the table.

Compound Melting temperature / °C
CH3CH,COOH -21
CH;CH(OH)COOH 18
H,CH 26
O forZeassa8h CH,CH(NH,)COOH 289
( WS O PASUAALS A Faita

Explain why the melting temperature of 2-aminopropanoic acid is very much higher than
k the other acids in the table [2]
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4a: 1
4b: 2



Sticky Note

The candidate identifies correctly the presence of the zwitterion (1), which leads to strong ionic bonds which are stronger than any other intermolecular force present between the other molecules in the table (1). Very detailed answer for both marks.



Sticky Note

Correct answer - awarded 1 mark










4. (a) Inacid solution the formula of the ion formed from phenylalanine is

H 'NH,
b
O C—C —COOH
N~/ | ]
H H
Give the formula of the ion formed from phenylalanine in basic solution. [1]
n
" N
| / 7 © 1 @
(B><-i-de
! { AN o
M o
"
(b) The melting temperatures of four compounds are shown in the table.
Compound Melting temperature / °C
CH4;CH,COOH =21
CH,CH(OH)COOH 18
CH;CHBrCOOH 26
CH4;CH(NH,)COOH 289

Explain why the melting temperature of 2-aminopropanoic acid is very much higher than
the other acids in the table. [2]
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4a: 1
4b: 2



Sticky Note

The candidate identifies correctly the presence of the zwitterion (1), which leads to strong ionic bonds and the other molecules ONLY contain hydrogen bonding which is just enough to suggest these are weaker than the ionic bonds (1).  Some 'benefit of doubt' has been applied here.




Sticky Note

A correct structural formula showing all the bonds is perfectly acceptable - 1 mark awarded.
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Examiner
4. (a) Inacid solution the formula of the ion formed from phenylalanine is .
H "NH,
.
@- C-— C — COOH
|
H H
Give the formula of the ion formed from phenylalanine in basic solution. ]
(B ONH.
1 )
C ~ C — COoN
O )c-c =
LI
(b) The melting temperatures of four compounds are shown in the table. "
Compound Meilting temperature / °C :
CH,CH,COOH =21
CH,CH(OH)COOH 18
CH3;CHBrCOOH 26
CH;CH(NH,)COOH 289
Explain why the melting temperature of 2-aminopropanoic acid is very much higher than
the other acids in the table. 1 [2]
Pue ko bl to Form o Zwitterion Ohewe
% S cemoved %com Cooll forming Coo” an d occapted
bb N“?. FO"«\}N:) NHS‘P

03

4a: 0
4b: 1



Sticky Note

The candidate identifies correctly the presence of the zwitterion (1), but does not elaborate on the comparison between the strength of ionic and intermolecular forces - so does not gain the second mark. 



Sticky Note

The formula is incorrect - no marks awarded.










4. (a) Inacid solution the formula of the ion formed from phenylalanine is
H “NH,
.
@ C—C — COOH
I
H H
Give the formula of the ion formed from phenylalanine in basic solution. [1]
(b) The melting temperatures of four compounds are shown in the table.
Compound Melting temperature / °C
CH,;CH,COOH =21
CH;CH(OH)COOH 18
CH,;CHBrCOOH 26
CH;CH(NH,)COOH 289

Explain why the melting temperature of 2-aminopropanoic acid is very much higher than

the other acids in the table.
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7.

(a) 24-Dinitrophenylhydrazine (2,4-DNPH) can be made by the following route.

() Complete the mechanism for this reaction, which shows the nitration of
chlorobenzene. You should use curly arrows and also show the structure of the

intermediate.

C(
cl NO,

*NO,
H

ci
NO,

(i) State the type of mechanism occurring in this nitration.

Mroph\((c Substitutcon

(b) State the feature of 2,4-DNPH that enables it to react as a base.

(o Py

2

U]
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(c) 2,4-DNPH can be used as a reagent to identify aldehydes and ketones.

(i) State what is seen when 2,4-DNPH is used to identify an aldehyde or a ketone. [1]

RELLT A (1137 -

(i) Explain why 2,4-DNPH is an appropriate reagent to use in their identification.  [1]

(d) Alternative reagents can be used for this identification. One of them is hydroxylamine,
NH,OH, which produces a white crystalline solid when it reacts with an aldehyde or
ketone.

For example with diphenylmethanone
CgH CgH
6''5 S 6 'S

C=0 + NHOH — C=N—OH + H,0
b /
CGHS C8H5

diphenylmethanone oxime
melting temperature 143°C

In an experiment, impure diphenylmethanone oxime was recrystallised from flammable
methanol (boiling temperature 65 °C).

Outline a safe procedure to obtain pure dry crystals of diphenylmethanone oxime using

methanol as the solvent. You should assume that all the material present in the crude
oxime is soluble in methanol. [5]

e Heak oukhangl ko 4-0°C un Wobw bk,
Ay o Voo o vy
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7.
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(a) 2,4-Dinitrophenylhydrazine (2,4-DNPH) can be made by the following route.

Ml
Cl Cl N

NO, NO,

NO, NO,

(i) Complete the mechanism for this reaction, which shows the nitration of
chlorobenzene. You should use curly arrows and also show the structure of the

intermediate. [2]
Cl cl "
"NO -
2 @ '\)OL
Cl
NO,
() ”
\ + H

(i) State the type of mechanism occurring in this nitration. 1]
e EleSOONWC L SOpstitukion S
(b) State the feature of 2, 4-DNPH that enables it to react as a base. [1]
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(c) 2,4-DNPH can be used as a reagent to identify aldehydes and ketones.

(i) State what is seen when 2,4-DNPH is used to identify an aldehyde or a ketone. [1]
SO, o) - © " -] / Red .00  Dectare. ...
(i) Explain why 2,4-DNPH is an appropriate reagent to use in their identification. [1]

s X o ,Eox.m§4,...__.......cs,......{:osibi..\)e. resolt wsibenes
bg™  avdenyyde) € Kevroreg

Alternative reagents can be used for this identification. One of them is hydroxylamine,
NH,OH, which produces a white crystalline solid when it reacts with an aldehyde or
ketone.

For example with diphenylmethanone

CGHS CGHS
N
C=0 + NH,OH — C=N—OH + H,0
/ /
CGHS CGHﬁ

diphenylmethanone oxime
melting temperature 143°C

In an experiment, impure diphenylmethanone oxime was recrystallised from flammable
methanol (boiling temperature 65 °C).

Outline a safe procedure to obtain pure dry crystals of diphenylmethanone oxime using
methanol as the solvent. You should assume that all the material present in the crude
oxime is soluble in methanol. [5]

L Ri280Me. . ApRoy) nehhanore | ia L et salpent
. wkﬂ\

ke snot  oad  allows. . 60, CONe

LS e mnintmnom solvent  and fitec

a(gqbn...{.....&\\oue ............. b A0y o, JOuen e (esy
. )m‘aecc.burc
ehan a7 <4 3¢ (safe’nous.  prarwenol. ...
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7. (a) 24-Dinitrophenylhydrazine (2,4-DNPH) can be made by the following route.

H NH,
e i
Ci cl N

NO, NO,

NO, NO,

(i) Complete the mechanism for this reaction, which shows the nitration of
chlorobenzene. You should use curly arrows and also show the structure of the

intermediate. 2]
cl
Cl )
yNO, K
NOy
Cl
NO,
+ H

(i) State the type of mechanism occurring in this nitration. [
_Eleckrophilic  SubStivuMion

(b) State the feature of 2,4-DNPH that enables it to react as a base. 1

.................. ? feSenCence OF lone pPaw. OF eleckttonS
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(c) 2,4-DNPH can be used as a reagent to identify aldehydes and ketones.
(i) State what is seen when 2 4-DNPH is used to identify an aldehyde or a ketone. [1]
.......................... A .. 0w  Osonae [red. Prec @ kare fosms

(i) Explain why 2,4-DNPH is an appropriate reagent to use in their identification. [1]

(d) Alternative reagents can be used for this identification. One of them is hydroxylamine,

NH,OH, which produces a white crystalline solid when it reacts with an aldehyde or
ketone.

For example with diphenylmethanone

CgHy N CeHs
C=0 + NHOH — C=N—OH + H,0
/ /7
CeHs CeHs

diphenylmethanone oxime
melting temperature 143°C

In an experiment, impure diphenylmethanone oxime was recrystallised from flammable
methanol (boiling temperature 65 °C).

Outline a safe procedure to obtain pure dry crystals of diphenylmethanone oxime using
methanol as the solvent. You should assume that all the material present in the crude
oxime is soluble in methanol. [5]

alowed Lo Bew  roducina Quse Oy G Crustels. Geggles
Showld ke ware atoll kimes durinathe Gours of experiment.
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Marks available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
@ | O
Cl
/,]_\ —+*NO,
o —
/)
'\\\/’/
both curly arrows needed (1)
correct structure of intermediate (1) 1
1 2
(i) electrophilic substitution 1 1
(b) lone pair of electrons on the nitrogen atom(s) 1 1
(© ® orange / red solid 1 1
(i) the derivatives formed using 2,4-DNPH have suitable melting 1 1 1
temperatures for identification / precise melting temperatures
(d) dissolve the (impure) oxime in a minimum volume (1) 1
hot methanol / warm methanol (1) 1
water bath / electrical heater (1) 1
allow to cool (1) 1
filter off oxime and dry (1) 1 5 5

© WJEC CBAC Ltd.






Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths Prac

e road) peak at - cm™ due to O—H bond present in the
(e) (broad) peak at 3200-3550 cm™ d O—H bond inth

oxime and not in the amide (1)

peak at 1650-1750 cm™ due C=0 bond present in the amide and not

in the oxime (1)

peak at 3300-3500 cm™* due to N—H bond present in the amide and

not in the oxime (1) 3 3

Question 7 total 6 6 2 14 0 6
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7. (@) 24-Dinitrophenylhydrazine (2,4-DNPH) can be made by the following route.

() Complete the mechanism for this reaction, which shows the nitration of
chlorobenzene. You should use curly arrows and also show the structure of the

intermediate. [2]
cl 3 NO; 1
*NO,
- H 1 g 7ai: 2
33 7aii: 0
7b: 1

Cl
NO,
+ H
(i) State the type of mechanism occurring in this nitration. 1]
Mu/croph\((c Subskttcon
(b) State the feature of 2,4-DNPH that enables it to react as a base. 1]

(o Py

09
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Sticky Note

Both arrows on the reactant and intermediate are in the correct direction and from within the benzene ring and the C-H bond respectively for the first mark (1). The intermediate has the correct charge, incomplete circle and the NO2 and H on the correct carbon atom in the ring (1). A very clear mechanism gains both marks.
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Examiner

I
(c) 2,4-DNPH can be used as a reagent to identify aldehydes and ketones. -

(i) State what is seen when 2,4-DNPH is used to identify an aldehyde or a ketone. [1]

RELLT A (17—

(i) Explain why 2,4-DNPH is an appropriate reagent to use in their identification.  [1]

(d) Alternative reagents can be used for this identification. One of them is hydroxylamine,
NH,OH, which produces a white crystalline solid when it reacts with an aldehyde or
ketone.

For example with diphenylmethanone

CgHs g CeHs
C~0 + NH,OH — C=N—OH + H,0
CeHs 4 CeHs d 7ci: 1
7cii: 0
diphenylmethanone oxime 7d: 5

melting temperature 143°C @

In an experiment, impure diphenylmethanone oxime was recrystallised from flammable
methanol (boiling temperature 65 °C).

Outline a safe procedure to obtain pure dry crystals of diphenylmethanone oxime using

methanol as the solvent. You should assume that all the material present in the crude
oxime is soluble in methanol. [5]

e Heak Duthangl ko 4-0°C un Woduoabh
AN o Vo o vy

10
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Sticky Note

The candidate identifies a safe heating method (1) of the minimum (1) of hot solvent (1). Then the mixture is cooled (1) and filtered (1). Altogether, the candidate has named the correct safety apparatus and four accurate practical steps so 5 marks are awarded. 










Examiner
7. (a) 2,4-Dinitrophenylhydrazine (2,4-DNPH) can be made by the following route. o
H NH,
N
Cl Cl N
NO, NO,
NO, NO,
(i) Complete the mechanism for this reaction, which shows the nitration of
chlorobenzene. You should use curly arrows and also show the structure of the
intermediate. [2]
Cl cl
+ A
NO =
2 N0,
—_— 1 g T7airl
Ts 7aiii 1
@ 7bh: 1
Cl
NO,
() ”
\ + H
(i) State the type of mechanism occurring in this nitration. 1 1]
e EleSOONWC L SOpstitukion S
(b) State the feature of 2, 4-DNPH that enables it to react as a base. [1]
AAAAAAAAAAAAAAAA Az Ore . QONC 0N Mtonen . tragen. AOEas QL QENAN..
cept&¢ T NV)
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Sticky Note

Both arrows on the reactant and intermediate are in the correct direction and from within the benzene ring and the C-H bond respectively for the first mark (1). Even though the intermediate has the correct charge and the NO2 and H on the correct carbon atom in the ring, the second mark is not awarded because the 'partial circle' only extends half way around the ring.
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(c) 2,4-DNPH can be used as a reagent to identify aldehydes and ketones.
(i) State what is seen when 2,4-DNPH is used to identify an aldehyde or a ketone. [1] ‘
Ommg& [ Reck&% AN

(i) Explain why 2,4-DNPH is an appropriate reagent to use in their identification. [1]

s X o ,Eox.m§4,...__.......cs,......{:osibi..\)e. resolt wsibenes
bg™  avdenyyde) € Kevroreg

(d) Alternative reagents can be used for this identification. One of them is hydroxylamine,
NH,OH, which produces a white crystalline solid when it reacts with an aldehyde or
ketone.

For example with diphenylmethanone

CeHs CeHs

AN

/C=O + NH,OH — /CzN—OH + H,0
C:Hs CH; 7ci: 1
7cii: 0
diphenylmethanone oxime 7d: 4
melting temperature 143°C

In an experiment, impure diphenylmethanone oxime was recrystallised from flammable
methanol (boiling temperature 65 °C).

Outline a safe procedure to obtain pure dry crystals of diphenylmethanone oxime using

methanol as the solvent. You should assume that all the material present in the crude
oxime is soluble in methanol. 1 [5]

L Ri280Me. . ApRoy) ehhanore | ia L Nt salpent
. U= 1
ke snot oed  alows 0. CONe

BB n . minianom  solvent  and F\lrexl ........

a(gqbn...{.....&\\oue ............. bo Aoy ta,. duen e (esy
. )m‘aecc.burc

ehan a7 <4 3¢ (safe’nous.  prarwenol. ...
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Sticky Note

The candidate warms in the minimum (1) of hot solvent (1). Then the mixture is cooled (1) and then oven dried (1). Altogether the student has named four accurate practical steps but no safety apparatus so 4 marks are awarded. 











Examiner
7. (a) 24-Dinitrophenylhydrazine (2,4-DNPH) can be made by the following route. ad
- NH,
N S
cl cl N
NO, NO,
NO, NO,

(i) Complete the mechanism for this reaction, which shows the nitration of
chlorobenzene. You should use curly arrows and also show the structure of the

intermediate. [2]2
cl
Cl )
yNO, K .
0
S % § 7ai: 2
2z 7aii 1
7b: 0
Cl
NO,
+ H
(i) State the type of mechanism occurring %1 this nitration. [
Electrophilic  SuwbStivusion
(b) State the feature of 2,4-DNPH that enables it to react as a base. 1

.................. ? feSenCence OF lone pPaw. OF eleckttonS
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Sticky Note

Both arrows on the reactant and intermediate are in the correct direction and from within the benzene ring and the C-H bond respectively for the first mark (1). The intermediate has the correct charge, incomplete circle (even though dotted) and the NO2 and H on the correct carbon atom in the ring (1).
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(c) 2,4-DNPH can be used as a reagent to identify aldehydes and ketones.

(i) State what is seen m:then 2,4-DNPH is used to identify an aldehyde or a ketone. [1]

.......................... A .. 0w  Osonae [red. Prec @ kare fosms

(i) Explain why 2,4-DNPH is an appropriate reagent to use in their identification. [1]

(d) Alternative reagents can be used for this identification. One of them is hydroxylamine,

NH,OH, which produces a white crystalline solid when it reacts with an aldehyde or
ketone.

For example with diphenylmethanone

CeHs % CeHs

C=0 + NHOH — C=N—OH + H,0
CeHs ’ CeHs g 7ci: 1
7cii: 0
diphenylmethanone oxime 7d: 0
melting temperature 143°C

In an experiment, impure ;lphenylmethanone oxime was recrystallised from flammable
methanol (boiling temperature 65 °C).

Outline a safe procedure to obtain pure dry crystals of diphenylmethanone oxime using
methanol as the solvent. You should assume that all the material present in the crude
oxime is soluble in methanol. [5]

alowed Lo Bew  roducina Quse Oy G Crustels. Geggles
Showld ke ware atoll kimes durinathe Gours of experiment.
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Sticky Note

The candidate has made no reference to a safe method of heating the solvent and not written a coherent description of a method of re-crystallisation that could possibly lead to a purified sample. Although the candidate includes attempts at relevant practical steps, the order is incorrect.  Use of goggles is not credited.  No marks awarded.










(@) 2,4-Dinitrophenylhydrazine (2,4-DNPH) can be made by the following route.

H NH,
N S
Cl Cl N

NO, NO,

NO, NO,

(i) Complete the mechanism for this reaction, which shows the nitration of
chlorobenzene. You should use curly arrows and also show the structure of the

intermediate. [2]
Cl
NO,
Cl
NO,
+ H*
(i) State the type of mechanism occurring in this nitration. 1]
(b) State the feature of 2,4-DNPH that enables it to react as a base. 1]

09
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(c) 2,4-DNPH can be used as a reagent to identify aldehydes and ketones.

(i) State what is seen when 2,4-DNPH is used to identify an aldehyde or a ketone. [1]

(d) Alternative reagents can be used for this identification. One of them is hydroxylamine,
NH,OH, which produces a white crystalline solid when it reacts with an aldehyde or
ketone.

For example with diphenylmethanone

CeHs CeHs

diphenylmethanone oxime
melting temperature 143°C

In an experiment, impure diphenylmethanone oxime was recrystallised from flammable
methanol (boiling temperature 65 °C).

Outline a safe procedure to obtain pure dry crystals of diphenylmethanone oxime using
methanol as the solvent. You should assume that all the material present in the crude
oxime is soluble in methanol. [5]

10

© WJEC CBAC Ltd. (1410U40-1)

Examiner
only






		Blank Page








18

— -

9. (a) A solid compound is believed to be the herbicide 2 4-dichlorophenoxyethanoic acid
(2,4-D).

Cl

O //o
C@)——C\C@

Cl

The following resuits were obtained when this compound was analysed.

» The percentage by mass of chlorine present was 32.1

« A solution of the compound reacted with sodium hydrogencarbonate to give a
colourless gas

« 4,099 of the compound was dissolved in a suitable solvent and the solution made
up to 250 cm?®. A 25.0 cm® sample of this solution reacted with 24.70 cm?® of aqueous
sodium hydroxide of concentration 0.0750 mol dm—3

+ Refluxing a sample of the compound with aqueous sodium hydroxide did not show
the presence of chloride ions in the resulting mixture

« The compound did not react with aqueous bromine to give a white precipitate or to
decolourise the bromine

+ The simplified "H NMR spectrum of the compound showed three separate peaks
having the area ratio 1:2:3

« The C NMR spectrum of the compound showed eight peaks

M = Gx19) +(() 06) + (9 35-53 + (3¢16)
= Q9.)- 06

[T
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Use all the information to confirm that the compound is lnkely to be 2,4-D and suggest a
srmple laboratory method that would help to confirm that it is 2,4- D [6 QER]

tobt Q,4-D BRcaum.. Ny VA
r to NaHCO3 hah Anduadis At LE Confrins.
0 CCUH GO s s
‘No_ CC (ona. Wmt Wan hoated Gibh Nod Suggeots.
2,5-D becoune N0, CL \)»vxmtm S{'YMSM Choun A0

A, U-Dy i m Nod (uth OA@U { o 1t
g o 10C0H g g W&cmmpmhcw .................................
? | U-0.0. 3&((Mdow)

'\'. 'aéYMgY\"SSSXQ xlOO:%Q‘

N .Lu‘ SO =& :
‘ ?‘: F+83-L00 ngi’;’ 0 | %SX'O M mMQ/{ mk(’b\
< S AASTOG
An 9% o nau-Dne 1-85% 1073M0 T4 o
,‘%SXIO 3 AS o’ } 1

A
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Examine
(iv) The boiling temperatures of compounds A, B and € in part (jii) are shown in the| "
table.
. //o Boiling
Compound Name Rin CH,— C\ temperature
0—R 1°C
— CH,CHCH,CH,
A 2-methylbutyl| ethanoate l 134
CH,
OW CHchchCHa
B 3-methylbutyl ethanoate 1 142
CH,4
C pentyl ethanoate —CH,CH,CH,CH,CH;, 147
|
|
Suggest a reason for the difference in boiling temperatures between compounds Ai
and C. (11
Rn A wa branm Gl .}50.1\&/) ............. o
oy Pl ey T
(v) Compound A is made by heating 2-methylbutan-1-ol and ethanoic acid in the
presence of concentrated sulfuric acid.
State the name of another organic compound that could be formed if concentrated
sulfuric acid reacted with 2-methylbutan-1-ol. 1
Y\y CH
{ e ! i
W-C=C-C- C— = 14
Y S S
22 © WJEC CBAC Ltd (1410U40-1)
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12. (a) Queen bees secrete a pheromone, compound W, which is used for a number of purposes,
both inside and outside the hive.
Compound W
* s a straight chain aliphatic compound
* has a relative molecular mass of 184
e contains only carbon, hydrogen and oxygen
e contains 65.2% carbon and 26.1 % oxygen by mass
e reacts with an alkaline solution of iodine to give a yellow solid .
e produces effervescence when added to sodium hydrogencarbonate solution
° has a C=C double bond between carbons 2 and 3 and is an E-isomer
e produces an orange solid when reacted with 2,4-dinitrophenylhydrazine but does
not give a silver mirror with Tollens reagent
Use all of this information to suggest a displayed formula for compound W. [6 QER]
.................... @ Mo B = G CpH Oy
J; Z %‘I g' 7 0 ......
e S e -
éTI ’[/ 1 Zpdaparm - /7051’5\1& ~ has éﬁ{sré -R
gl ‘f} /16 3 XI 7
................ >"”’€_"1’§"7
7o ot (83 Bftwescoce with HE | coos |~ COOM
2,33 ( 533
st ..................................................................................................................
B 2l st 2t W0 bt negetuc Zollas,
Hes  JETOC e
............................ Lo fnecsccHeeifonener e e Bl s
,14 1 {-" ! / ! ! 1 /d
H T -/, ~ é . é . é’ é - C - é - é : é . é ...............................................................
BRI e T T S e g
H H K h H H
- 17 © WJEC CBAC Ltd. (1410U40-1) Turn over.
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9. (a) A solid compound is believed to be the herbicide 24-dichlorophenoxyethanoic acid
(2,4-D).

0
2 7
O\CHZ— c_
OH
ci

3

The following results were obtained when this compound was analysed.

* The percentage by mass of chlorine present was 32.1

* A solution of the compound reacted with sodium hydrogencarbonate to give a
colourless gas WarCO4q - sedaline

» 4.09g of the compound was dissolved in a suitable solvent and the solution made
up to 250 cm®. A 25.0 cm? sample of this solution reacted with 24.70 cm?® of aqueous
sodium hydroxide of concentration 0.0750 mol dm 3 NACH - 24.7% ,0.07%

» Refluxing a sample of the compound with aqueous sodium hydroxide did not show
the presence of chloride ions in the resulting mixture

» The compound did not react with aqueous bromine to give a white precipitate or to
decolourise the bromine > n ot phencl CY haxe C= C

» The simplified '"H NMR spectrum of the compound showed three separate peaks
having the area ratio 1:2:3 —2

+ The ®C NMR spectrum of the compound showed eight peaks «~

a NQO\/\ = L4.7F ¢ 0.0 TS

Cl = 32\ A Telele) _
< l.8925«0

A

3

SQJ“\Q\Q_ = \- 8521(0'}

aag N
((’L ¥ G){ 704 (G4 1212024 124 16 |Exlo] for 2S8cw?

\O x
?‘Foc 2S0cen” =

W

N ™M 4. 0%
= Ce O\E52S

m(-.'?,’lo.%

18
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Use all the information to confirm that the compound is likely to be 2,4-D and suggest a
simple laboratory method that would help to confirm that it is 2,4-D. [6 QER]

_(onF.inm‘..o% ........... COAR. a QU@ e e

...... L e e ot A
~ANOOW = 24.%F 5 0,018 =1.8525¥%103

no_reaction  witn  wyaod. . e
2,40 hos 3 difen

Thexe. O4e  alsoe BQe.c\.\C oS & dilbfexreve

eruironnents for  Ehal conoon avoems,
T woWd WS¢ OH /MaOL o cownfilve cing
(Penwene) 09 1k wao\d go Crorm. eurpe—?

o rGuun «

Examiner
only
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(iv) The boiling temperatures of compounds A, B and C in part (iii) are shown in the

table.
: //O Boiling
Compound Name RinCH,—C < temperature
0—R /°C
— CH,CHCH,CHj,4
A 2-methylbutyl ethanoate 134
CH,
— CHzCHzCHCH3
B 3-methylbutyl ethanoate 142
CH,4
Cc pentyl ethanoate — CH,CH,CH,CH,CH; 147

Suggest a reason for the difference in boiling temperatures between compounds A
and C. (1]

(v) Compound A is made by heating 2-methylbutan-1-ol and ethanoic acid in the
presence of concentrated sulfuric acid.

State the name of another organic compound that could be formed if concentrated
sulfuric acid reacted with 2-methylbutan-1-ol. [1]

22
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Marks available

Question Marking details
AO1l AO2 AO3 | Total | Maths | Prac
@) Indicative content
e percentage of chlorine in this compound is 32.1% which is
consistent with that of 2,4-D
o colourless gas with NaHCQOj; indicates compound is a carboxylic
acid
e n(NaOH) is 1.85 x 107 mol
e mole ratio is 1:1 therefore only one COOH group
e number of moles of compound in 25.0 cm? is also 1.85 x 10~ mol
therefore 1.85 x 1072 in 250 cm®
e M, of compound is 221 which is consistent with that of 2,4-D 2
test results consistent with structure of 2,4-D
¢ no chloride ions on reflux with NaOH therefore chlorine atoms are
bonded directly to the ring, not in alkyl side-chains
e no white precipitate with aqueous bromine therefore not a phenol
e agueous bromine not decolourised therefore no C=C double bonds
spectral data consistent with that of 2,4-D
e 'H NMR spectrum of this compound would show three peaks;
aromatic (area of 3), —CH,— (area 2), O—H (area 1)
e 3C NMR of this compound would show eight peaks as it has
8 different carbon environments
¢ take its melting temperature and compare to a book value
e mix a sample with some actual 2,4-D, and take its melting 2 2 2 6 4
temperature — see if the value is unchanged

© WJEC CBAC Ltd.

10






Question

Marking details

Marks available

AO1

AO2

AQO3

Total

Maths

Prac

5-6 marks

All information has been used and interpreted correctly, good account of
melting temperature determination

The candidate constructs a relevant, coherent and logically structured account
including key elements of the indicative content. A sustained and
substantiated line of reasoning is evident and scientific conventions and
vocabulary is used accurately throughout.

3-4 marks

Most of the information has been used and interpreted correctly

The candidate constructs a coherent account including many of the key
elements of the indicative content. Some reasoning is evident in the linking of

key points and use of scientific conventions and vocabulary is generally sound.

1-2 marks

Some of the information has been used correctly

The candidate attempts to link relevant points from the indicative content.
Coherence is limited by omission and/or inclusion of irrelevant material. There
is some evidence of appropriate use of scientific conventions and vocabulary.

0 marks
The candidate does not make any attempt or give an answer worthy of credit.

© WJEC CBAC Ltd.
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths Prac
(b) | ()
//o //O
CHy —C_ + NaOH ——>= CH,—C_ + CH,0H 1 1
O —CH, O Na®
(i) | | 88 1 1 1
Il
7° 7°
H—C_ or H—C_ ) 1
OCH,CH,CH, OCH(CH;),
| 7° |

ester must contain  H— C\ group for it to reduce

Tollens reagent (1) 1 2
@iy | 1 |60 1 1 1

Il | if relative molecular masses are different, the number of moles

present in the chromatogram is not directly related to the mass of

each component 1 1
(iv) A has weaker intermolecular forces therefore (less energy is needed

to overcome these forces and) it has a lower boiling temperature 1 1
(V) 2-methylbut-1-ene 1 1

Question 9 total 2 6 6 14 4 4

© WJEC CBAC Ltd.
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9. (a) A solid compound is believed to be the herbicide 2 4-dichlorophenoxyethanoic acid
(2,4-D).

Cl

O //o
C@)——C\C@

Cl

The following resuits were obtained when this compound was analysed.

» The percentage by mass of chlorine present was 32.1

« A solution of the compound reacted with sodium hydrogencarbonate to give a
colourless gas

« 4,099 of the compound was dissolved in a suitable solvent and the solution made
up to 250 cm?®. A 25.0 cm® sample of this solution reacted with 24.70 cm?® of aqueous
sodium hydroxide of concentration 0.0750 mol dm—3

+ Refluxing a sample of the compound with aqueous sodium hydroxide did not show
the presence of chloride ions in the resulting mixture

« The compound did not react with aqueous bromine to give a white precipitate or to
decolourise the bromine

+ The simplified "H NMR spectrum of the compound showed three separate peaks
having the area ratio 1:2:3

« The C NMR spectrum of the compound showed eight peaks

M = Gx19) +(() 06) + (9 35-53 + (3¢16)
= Q9.)- 06

[T
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19

Examiner

Use all the information to confirm that the compound is likely to be 2,4-D and suggest a ony

srmple laboratory method that would help to confirm that it is 2,4- D [6 QER]

tobt Q,4-D BRcaum.. Ny VA
r to NaHCO3 Nk Anduadta At LE onbains.
A CCUH D ccccssisssssmasssanss SR e
‘No CC (onn. Wmt Wan hoated Gibh Nod Suggeots.
2,5-D becoune N0, CL \)»vxmtm S{'YMSM Choun A0

9a: 4

A, U-Dy i m Nod (uth OA@U { o 1t
g o 10C0H g g W&cmmpmhcw .................................
? | U-0.0. 3&((Mdow)

N hN\M‘gs Sxd vito =
N 06/\39.:
NNGOH = 1-$5Q5 x10-2 M8

N 2s4-0 = XS %07 ™6l SQ[M\WWCW

InASe [V

Aaw-Dins 1-$SX (073 M /‘11

AS s>

A
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Sticky Note

This candidate has used the numerical data effectively to prove the % Cl and number of acid groups. Also, the qualitative tests have been appropriately assigned to the respective functional groups. However, the NMR descriptions were rushed and there was no mention of any additional test such as the melting point to further support the identification. A good middle band answer - awarded 4 marks.  
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Examine
(iv) The boiling temperatures of compounds A, B and € in part (jii) are shown in the| "
table.
. //o Boiling
Compound Name Rin CH,— C\ temperature
0—R 1°C
— CH,CHCH,CH,
A 2-methylbutyl| ethanoate l 134
CH,
OW CHchchCHa
B 3-methylbutyl ethanoate 1 142
CH,
C pentyl ethanoate —CH,CH,CH,CH,CH;, 147 )
9biv: 1
i - 9bv: 1

Suggest a reason for the difference in boiling temperatures between compounds Ai
and C. (11

Ron A o bronched YWl somn ............. s
MR \Gn. dn/ Woals i f

(v) Compound A is made by heating 2-methylbutan-1-ol and ethanoic acid in the
presence of concentrated sulfuric acii.

State the name of another organic compound that could be formed if concentrated
sulfuric acid reacted with 2-methylbutan-1-ol. 1

...... Q- w\m«g bwt-1-Lrt

Uy
| )

[
M-C"C— (",— C— = 14
YA } 7

)

22
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Sticky Note

Identifying that "A has weaker van der Waals forces" leading to a lower melting (BOD) point is sufficient for the mark. The candidate has to compare forces and link to the values in the table - so using the terms "weaker" and "lower" is critical in this question.
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only
12. (a) Queen bees secrete a pheromone, compound W, which is used for a number of purposes,

both inside and outside the hive.

Compound W
* s a straight chain aliphatic compound
has a relative molecular mass of 184
contains only carbon, hydrogen and oxygen
contains 65.2% carbon and 26.1 % oxygen by mass
reacts with an alkaline solution of iodine to give a yellow solid
produces effervescence when added to sodium hydrogencarbonate solution
has a C=C double bond between carbons 2 and 3 and is an E-isomer
produces an orange solid when reacted with 2,4-dinitrophenylhydrazine but does
not give a silver mirror with Tollens reagent

Use all of this information to suggest a displayed formula for compound W. [6 QER]

© WJEC CBAC Ltd. (1410U40-1) Turn over.
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Sticky Note

A good answer that has a full and correct calculation of the empirical and molecular formulae leading to the correct final displayed structure.  This candidate clearly deserves a higher band mark.  However, there is a lack of detail in linking all deductions to the information given.  There is no clear indication that the candidate is aware that the structure is in fact the E-isomer.  The examiner felt that this was not quite worthy of 6 marks.
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9. (a) A solid compound is believed to be the herbicide 24-dichlorophenoxyethanoic acid
(2,4-D).

0
2 7
O\CHZ— c_
OH
ci

3

The following results were obtained when this compound was analysed.

* The percentage by mass of chlorine present was 32.1

* A solution of the compound reacted with sodium hydrogencarbonate to give a
colourless gas WarCO4q - sedaline

» 4.09g of the compound was dissolved in a suitable solvent and the solution made
up to 250 cm®. A 25.0 cm? sample of this solution reacted with 24.70 cm?® of aqueous
sodium hydroxide of concentration 0.0750 mol dm 3 NACH - 24.7% ,0.07%

» Refluxing a sample of the compound with aqueous sodium hydroxide did not show
the presence of chloride ions in the resulting mixture

» The compound did not react with aqueous bromine to give a white precipitate or to
decolourise the bromine > n ot phencl CY haxe C= C

» The simplified '"H NMR spectrum of the compound showed three separate peaks
having the area ratio 1:2:3 —2

+ The ®C NMR spectrum of the compound showed eight peaks «~

a NQO\/\ = L4.7F ¢ 0.0 TS

Cl = 32\ A Telele) _
< l.8925«0

A

3

SQJ“\Q\Q_ = \- 8521(0'}

aag N
((’L ¥ G){ 704 (G4 1212024 124 16 |Exlo] for 2S8cw?

\O x
?‘Foc 2S0cen” =

W

N ™M 4. 0%
= Ce O\E52S

m(-.'?,’lo.%
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Use all the information to confirm that the compound is likely to be 2,4-D and suggest a
simple laboratory method that would help to confirm that it is 2,4-D. [6 QER]

....... Tre.  molasc. moss. . of 2, H4-D = 220.06

Examiner
only

a ¥\CO (X&) N ace ol (O,

...... S o | T e et T @
~ANOOW = 24.%F . 0.078 =1.8525%10

= ASﬁbm\(ﬁ)‘or\SC&ﬁ\p\‘l Aa
2%m3 = LES2W0S

N reaction with  \aod. e

2,40 hos 3 diffen
....... \J Cle Sane aj e Sanpie nthe cario 11213

Thex€  Oue a\so__ﬁ_{:mﬁ__ﬁﬁ_d_aim
Ewa ' coCRCn avronms,

epavrannenits  for - |
T woWd WS¢ OH /MaOL o cowfilve cing
(Pen<ene) OO & “weood go Crom.  eurpe

o rGuun «
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Sticky Note

The candidate has used the numerical data effectively to prove the % Cl and molar mass. Also, the qualitative tests have been appropriately assigned to the respective functional groups. However, the NMR descriptions were omitted and the additional test was incorrect. A fairly good middle band answer - awarded 4 marks.  
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(iv) The boiling temperatures of compounds A, B and C in part (iii) are shown in the

table.
: //O Boiling
Compound Name RinCH,—C < temperature
0—R [1°C
— CH,CHCH,CHj,4
A 2-methylbutyl ethanoate 134
CH,
— CH2CH20HCH3
B 3-methylbutyl ethanoate 142
CH,4
Cc pentyl ethanoate — CH,CH,CH,CH,CH; 147

Suggest a reason for the difference in boiling temperatures between compounds A
and C. [1]

work oS St'ch\G[H oS n C (whece

(v) Compound A is made by heating 2-methylbutan-1-ol and ethanoic acid in the
presence of concentrated sulfuric acid.

State the name of another organic compound that could be formed if concentrated
sulfuric acid reacted with 2-methylbutan-1-ol. [1]

22
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9biv: 0
9bv: -



Sticky Note

Although the candidate refers to intermolecular forces comparatively, this is not linked to boiling points so the mark is not awarded.
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9. (a) A solid compound is believed to be the herbicide 2,4-dichlorophenoxyethanoic acid
(2,4-D).

Cl
@)
O 7
—C
CH, N
OH
Cl

The following results were obtained when this compound was analysed.

The percentage by mass of chlorine present was 32.1

A solution of the compound reacted with sodium hydrogencarbonate to give a
colourless gas

4.09g of the compound was dissolved in a suitable solvent and the solution made
up to 250 cm3. A 25.0 cm?3 sample of this solution reacted with 24.70 cm? of aqueous
sodium hydroxide of concentration 0.0750 mol dm—3

Refluxing a sample of the compound with aqueous sodium hydroxide did not show
the presence of chloride ions in the resulting mixture

The compound did not react with aqueous bromine to give a white precipitate or to
decolourise the bromine

The simplified "TH NMR spectrum of the compound showed three separate peaks
having the area ratio 1:2:3

The "3C NMR spectrum of the compound showed eight peaks

18
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Use all the information to confirm that the compound is likely to be 2,4-D and suggest a
simple laboratory method that would help to confirm that it is 2,4-D. [6 QER]

19
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(iv)  The boiling temperatures of compounds A, B and C in part (iii) are shown in the

table.
_ //O Boiling
Compound Name Rin CH,— C\ temperature
0—R /°C
A 2-methylbutyl ethanoate 134
CH,
B 3-methylbutyl ethanoate \ 142
CH,
C pentyl ethanoate — CH,CH,CH,CH,CH, 147

Suggest a reason for the difference in boiling temperatures between compounds A
and C. (1]

(v) Compound A is made by heating 2-methylbutan-1-ol and ethanoic acid in the
presence of concentrated sulfuric acid.

State the name of another organic compound that could be formed if concentrated
sulfuric acid reacted with 2-methylbutan-1-ol. 1]

Examiner
only

14
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(b)) Mordant Orange 1 can be reduced by the enzymes from certain bacteria to produce
1,4-diaminobenzene and 6-amino-2-hydroxybenzoic acid

COOH
H,N —@ NH, H,N OH
1,4-diaminobenzene 5-amino-2-hydroxybenzoic acid

(i) 1.4-diaminobenzene can also be made from 4-nitrophenylamine.
State the reagent(s) necessary for this reaction. 1]

o MBI NS OHER) K

(i) Use the displayed formula of 1,4-diaminobenzene to help you describe its 'H high
resolution NMR spectrum. Explain your reasoning.
Reference to the position of the signals is not required. (3]

b uud ot 7 o with o gh. . chaiwical SWIY.ALIO. ...
the. NHa gsoups .on. ... DRATENL O de

Examine
only
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Sticky Note

Even though the candidate correctly recognises that two regions will be observed in the NMR spectrum, no mark can be awarded as there is clearly no mention of the same area/ratio/number of H atoms.  The second and third marks both require reference to singlets/no splitting. 
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(b)) Mordant Orange 1 can be reduced by the enzymes from certain bacteria to produce
1,4-diaminobenzene and 6-amino-2-hydroxybenzoic acid

COOH
H,N —@ NH, H,N OH
1,4-diaminobenzene 5-amino-2-hydroxybenzoic acid

(i) 1.4-diaminobenzene can also be made from 4-nitrophenylamine.

State the reagent(s) necessary for this reaction. 1]

Ny [ Ne O

U T T TP PI TP PR BT P T RE]

(i) Use the displayed formula of 1,4-diaminobenzene to help you describe its 'H high
resolution NMR spectrum. Explain your reasoning.
Reference to the position of the signals is not required. (3]

b uud ot 7 peas with o gh. . chaiwical SWIY.AMLIO. ...
the NHa groups..on. ... DRATEN. NG
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9. (a) A solid compound is believed to be the herbicide 2 4-dichlorophenoxyethanoic acid

Cl
o}

7
Ol
OH

Cl

The following results were obtained when this compound was analysed.

The percentage by mass of chlorine present was 32.1

A solution of the compound reacted with sodium hydrogencarbonate to give a
colourless gas ‘

4.09g of the compound was dissolved in a suitable solvent and the solution made
up to 250 cm?. A 25.0 cm? sample of this solution reacted with 24.70 cm® of aqueous
sodium hydroxide of concentration 0.0750 mol dm™>

Refluxing a sample of the compound with aqueous sodium hydroxide did not show
the presence of chloride ions in the resulting mixture

The compound did not react with aqueous bromine to give a white precipitate or to
decolourise the bromine

The simplified '"H NMR spectrum of the compound showed three separate peaks
having the area ratio 1:2:3

The *C NMR spectrum of the compound showed eight peaks

18
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Examiner

Use all the information to confirm that the compound is likely to be 2,4-D and suggest a o

simple laboratory method that would help to confirm that it is 2 [6 QER] |
e

QcPons  FeSear (Ohith mears AW\ Corbons are in diffefent

thereFore Coant have op d‘.fedflg tended ko the Penzenes FA

2

Me 2\2

[T
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Sticky Note

The candidate has explained the results of the qualitative tests appropriately and used the NMR information effectively. However, the numerical data has been effectively overlooked and no additional tests have been provided that would further support the identification. A weak middle band answer - awarded 3 marks.  
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"""" TExamin
I
(iv) The boiling temperatures of compounds A, B and C in part (iii) are shown in the oo
table.
V4 Boiling
Compound Name Rin CH,— C\ temperature
O0—R /°C
- CHZCHCHzCHa
A 2-methylbutyl ethanoate I 134
CH,
—CHchchCHa
B 3-methylbutyl ethanoate | 142
CH,
C pentyl ethanoate — CH,CH,CH,CH,CH, 147

Suggest a reason for the difference in boiling temperatures between compounds A
and C. [1]

N 1S mofe brorched allowing For mote of te

(v) Compound A is made by heating 2-methylbutan-1-ol and ethanoic acid in the
presence of concentrated sulfuric acid.

State the name of another organic compound that could be formed if concentrated

14

sulfuric acid reacted with 2-methylbutan-1-ol. (1]
______________________ An alkere
(1L
22 S WIEC CBAC L {1410U40-1)

9biv: 0
9bv: 0



Sticky Note

The candidate talks of branching but not of van der Waals forces.  No credit awarded.
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9. (a) A solid compound is believed to be the herbicide 2 4-dichlorophenoxyethanoic acid

Cl
o}

7
Ol
OH

Cl

The following results were obtained when this compound was analysed.

The percentage by mass of chlorine present was 32.1

A solution of the compound reacted with sodium hydrogencarbonate to give a
colourless gas ‘

4.09g of the compound was dissolved in a suitable solvent and the solution made
up to 250 cm?. A 25.0 cm? sample of this solution reacted with 24.70 cm® of aqueous
sodium hydroxide of concentration 0.0750 mol dm™>

Refluxing a sample of the compound with aqueous sodium hydroxide did not show
the presence of chloride ions in the resulting mixture

The compound did not react with aqueous bromine to give a white precipitate or to
decolourise the bromine

The simplified '"H NMR spectrum of the compound showed three separate peaks
having the area ratio 1:2:3

The *C NMR spectrum of the compound showed eight peaks

18
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Examiner

Use all the information to confirm that the compound is likely to be 2,4-D and suggest a o

simple laboratory method that would help to confirm that it is 2,4-D. [6 QER] |

acvoans PreSeanx (,Q‘\:C\‘ mesnS G\ CorYons Qe in d‘d‘—GeJ‘eﬂ*

thereFore Coant have op d‘.fedflg tended ko the Penzenes FA

2

Me 2\2

[T
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"""" TExamin
I
(iv) The boiling temperatures of compounds A, B and C in part (iii) are shown in the oo
table.
V4 Boiling
Compound Name Rin CH,— C\ temperature
O0—R /°C
- CHZCHCHzCHa
A 2-methylbutyl ethanoate I 134
CH,
—CHchchCHa
B 3-methylbutyl ethanoate | 142
CH,
C pentyl ethanoate — CH,CH,CH,CH,CH, 147

Suggest a reason for the difference in boiling temperatures between compounds A
and C. [1]

N 1S mofe brorched allowing For mote of te

(v) Compound A is made by heating 2-methylbutan-1-ol and ethanoic acid in the
presence of concentrated sulfuric acid.

State the name of another organic compound that could be formed if concentrated

14

sulfuric acid reacted with 2-methylbutan-1-ol. (1]
______________________ An alkere
(1L
22 S WIEC CBAC L {1410U40-1)
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Examiner
only

(d) A straight chain a-amino acid of general formula R—CH(NH,)COOH reacts with nitrlc(lllj)
acid to give nitrogen gas.

HNO,
R—CH(NH,)COOH ——» R—CH(OH)COOH + N, + H,0

In an experiment 7.875:; of the amino acid was dissolved in water and the solution made
up to 500cm?. A 25.0cm? sample of this solution was reacted with an excess of nitric(lll)
acid and gave 73.5cm? of nitrogen measured at 5?§CK and 1 atm pressure.

Calculate the molar mass of the amino acid and hence its structural formula. [4]

NNeg=2x(03n8  Molarvam- 131, 3

NAk = G3
Q&hl 3%! K: S?

'f\M _ 0‘661\1‘“& = CH‘}((H'L 3

Un S 00m

10d: 4

Structural formula

CH5(CHY, - CH(WH:) COOH 2

[T
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Sticky Note

Correct molar mass calculated for the first 2 marks. Even though the candidate hasn't shown that the alkyl chain has a molar mass of 57, the fact that the full structure has been correctly drawn means that they must have calculated the value somewhere.  All 4 marks awarded. 
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only

(d) A straight chain a-amino acid of general formula R—CH(NH,)COOH reacts with nitrlc(lllj)
acid to give nitrogen gas.

HNO,
R—CH(NH,)COOH ——» R—CH(OH)COOH + N, + H,0

In an experiment 7.875:; of the amino acid was dissolved in water and the solution made
up to 500cm?. A 25.0cm? sample of this solution was reacted with an excess of nitric(lll)
acid and gave 73.5cm? of nitrogen measured at 5?§CK and 1 atm pressure.

Calculate the molar mass of the amino acid and hence its structural formula. [4]

NNeg=2x(03n8  Molarvam- 131, 3

NAk = G3
Q&hl 3%! K: S?

'f\M _ 0‘661\1‘“& = CH‘}((H'L 3

Un § 00avy’

Structural formula

CH3(CHY3 - CH (W) COOH

[T
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(d) A straight chain a-amino acid of general formula R—CH(NH,)COOH reacts with nitric(lll)1
acid to give nitrogen gas.

HNO,
R—CH(NH)COOH ——» R—CH(OH)COOH + N, + H,0

In an experiment 7.87 g of the amino acid was dissolved in water and the solution made
up to 500cm®. A 25.0cm?® sample of this solution was reacted with an excess of nitric(lll)
acid and gave 73.5cm? of nitrogen measured at ggs' K and 1 atm pressure.

Calculate the molar mass of the amino acid and hence its structural formula. [4]
33
ocC
v n Nz = _.-—“/f
24.8S

Nz= " |2¢6.s
ANz = 3Y L1072

13 nSa:mQte=3\.<(O'3.‘n’z.SCm5
ol ‘n SC0oen3(x¥ 20)
TN n>= 006

~ c-0 é

2

Molarmass= A Q-7

Structural formula

AA
v
VA w . \ YA @
\_f‘Q,C“C(r
G5 wooown
Ua)
v o | /V\
\ ()
e T
of ’
"
7L

\

571{7 recrain

Examiner
only

25
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10d: 3



Sticky Note

The correct molar mass calculated for the first 2 marks. The candidate has shown that the alkyl chain has a molar mass of 57, but structure lacks a hydrogen atom.  One mark dropped and a total of 3 awarded. 
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(d) A straight chain a-amino acid of general formula R—CH(NH,)COOH reacts with nitric(lll)1
acid to give nitrogen gas.

HNO,
R—CH(NH)COOH ——» R—CH(OH)COOH + N, + H,0

In an experiment 7.87 g of the amino acid was dissolved in water and the solution made
up to 500cm®. A 25.0cm?® sample of this solution was reacted with an excess of nitric(lll)
acid and gave 73.5cm? of nitrogen measured at ggs' K and 1 atm pressure.

Calculate the molar mass of the amino acid and hence its structural formula. [4]
33
ocC
v n Nz = _.-—“/f
24.8S

Nz= " |2¢6.s
ANz = 3Y L1072

13 nSa:mQte=3\.<(O'3.‘n’z.SCm5
ol ‘n SC0oen3(x¥ 20)
TN n>= 006

~ c-0 é

Molarmass= A Q-7

Structural formula

A
w \
N i-c-gY
pee o4 : 0
&5 W
a)
v o | /V\
\ ()
e T
o? ’
L}
b 5%

\

57-\7 (e«uir\fﬂs

Examiner
only
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compound is L, iM or N. Give reasons for your answer. 4]
The. SQmem annot. be tompound. M. bewuie
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Examiner
13. (8) The analysis of a compound shows that its formula is C4H;Br. only
The high resolution 'H NMR spectrum of the compound is shown below.
gl A e e g g R
Fi i e 1 W B
T it e
BRI TR SR
BRI i) Eke
i
6 5 4 3 2 1 0
S/ppm
{i) A student suggested that the compound might be one ofthe following (, -
‘ | i
compound L |BrCH,— CH,— CH==CH, Qr = L =it -\C C ]
v : ,' v \, *
compound M | CH,— CH;— C==CH, Lsinglechs H- R BN v
Br
compound N  H.C CH, -
% \C C/ 3 Z}EMW
— +bad-
. N ?ku.d‘
H Br I ik
Discuss the splilting pattern seen in the 'H NMR specirum to decide whether the

0@
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Gerard Griffiths

Highlight



roberm

Sticky Note

This candidate has incorrectly deduced that both M and N should have TWO singlets each.  This and a reference to a "pentlet" shows a lack of understanding.  Unfortunately, this has led to the incorrect identification of the structure as L.  No marks are awarded.  Close inspection should have alerted the candidate that L would in fact have four rather than three environments.
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The high resolution 'H

13. (8) The analysis of a compound shows that its formula is C4H;Br.

NMR spectrum of the compound is shown below.

(i) A student suggs

compound L |

compound M

compound N

Discuss the spli

7,{ “ 1 i 1 _. —i= ; :
i b 1 Iy B R . s o g7 B 13 i i3
AAEEEIL T N S LT :
H ik T 18 I
N A A5 11 R
3 EY 18 R 8 . mal
ey {4 - et = e
I e b e 8 ] S 0  Ie A i g I R
AT - - T
1 : 7 ! 1 B 15
i e AERYEEH EXRENAE | ENAS EETEER
b 3 ot i} 3 i g | =¥ s ]
A= == [ R} | - :
i i e R i WA | | A i it
9 B - —
R 1 - i )
P | o - 4
1), AR P T o
i o . d g
6 5 4 3 2 1 0
S/ppm

sted that the compound might be one of the following (, -

I

I l l a
BrCH,— CH,— CH==CH, gf - ( —c-lez
‘ ,' o \, - |
CHJ—CHf_— C:CH;_; 1‘511\9&1,}5 H ; H ." \\» “tl,-.
Br
HSC\C C/CH3 %nrwm
— juatd-
H/ \Br { ’}(“(\&\'

lting pattern seen in the 'H NMR specirum to decide whether the

compound is L, iM or N. Give reasons for your answer. 4]
The. SQQdm.lm Lannok. be. compound. M. bewuwie. .
m...mmpoumd L theee o wn oythesgen, envireoments

B, ik che &\ngmf peska. ahs dug.. ko Han. (B bongl..
’o(aduv\g VM oy, won . aiher.and.. T could  mot-be .
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jExaminer

(d) A straight chain a-amino acid of general formula R—CH(NH,)COOH reacts with nitric(l1l) e
acid to give nitrogen gas.

HNO,
R—CH(NH,COOH —» R—CH(OH)COOH + N, + H,0

In an experiment 7.87 g of the amino acid was dissolved in water and the solution madel
up to 500cm?. A 25.0cm® sample of this solution was reacted with an excess of nitric(lll)
acid and gave 73.5cm? of nitrogen measured at 298K and 1 atm pressure.

Calculate the molar mass of the amino acid and hence its structural formula. [4]
C=2v 0. o025 Pv=niRT
e ]
3. T xga x 298

|-Olx0> =

w 2L76 38
. L235x \o
=.83 =B 632 -led
= R e Tl O. co244 20
@ Molarmass= > YO
ecf
1
Structural formula
A W o
H ‘:\ C|‘, : Cf/
) - N -
- C —
H - ‘C \ \ o or
I h ™

Ll
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10d: 1



Sticky Note

The molar mass has been incorrectly calculated, and the final structure has a carbon with three bonds and a nitrogen with four (which of course are incorrect). However, as the alkyl side group is linked to the initially incorrect molar mass of 103, then a side group of molar mass 29 is appropriate and C2H5 is credited 1 mark using the error carried forward principle.
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jExaminer

(d) A straight chain a-amino acid of general formula R—CH(NH,)COOH reacts with nitric(l1l) e
acid to give nitrogen gas.

HNO,
R—CH(NH,COOH —» R—CH(OH)COOH + N, + H,0

In an experiment 7.87 g of the amino acid was dissolved in water and the solution madel
up to 500cm?. A 25.0cm® sample of this solution was reacted with an excess of nitric(lll)
acid and gave 73.5cm? of nitrogen measured at 298K and 1 atm pressure.

Calculate the molar mass of the amino acid and hence its structural formula. [4]
C=2v 0. o025 Pv=niRT
e ]
3. T xga x 298

|-Olx0> =

- 38
3. L225x o 2L 736
=-83 =B 632 -lo3
= R e Tl O. co244 20

Molar mass = 3“03

Structural formula

A W
H ‘:\ C|‘, : cf/©
B i s - N -
H-‘C \ \ \0\‘\
I h ™

Ll
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths Prac
(d) 7.87 g of the amino acid gives 1470 cm® of N, gas (1)
n(N,) = 1470/ 24.5 x 1000 = 0.060
therefore 0.060 mol of the amino acid
molar mass of the amino acid = 7.87 /0.060 = 131 (1) 5 5
R—CH(NH,)COOH — 131 and CH(NH,)COOH — 74
therefore R— 131 -74 = 57 (1)
it is a straight chain compound so R is CH3CH,CH,CH,
therefore amino acid must be CH3(CH,);CH(NH,)COOH (1) 2 4
(e) ® 2-methylpropane-1,3-dioic acid 1 1
accept 2-methylpropanedioic acid
(i)
Protons Splitting pattern Relative peak area
—CH,-CHy- singlet / no splitting 4
-C-H- quartet 1
—-CH; doublet 3
3 3
award (1) for each correct row
Question 10 total 3 8 3 14 2 1

© WJEC CBAC Ltd.
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(d)

A straight chain a-amino acid of general formula R—CH(NH,)COOH reacts with nitric(l1l)
acid to give nitrogen gas.

HNO,
R—CH(NH,)COOH —» R—CH(OH)COOH + N, + H,0

In an experiment 7.87 g of the amino acid was dissolved in water and the solution made
up to 500cm3. A 25.0cm?3 sample of this solution was reacted with an excess of nitric(lll)
acid and gave 73.5cm? of nitrogen measured at 298K and 1 atm pressure.

Calculate the molar mass of the amino acid and hence its structural formula. [4]

Molar mass = ..o,

Structural formula

25
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(i) The esterification of 2-aminobenzoic acid is a reversible reaction and eventually
the mixture will reach equilibrium. Use the information below to suggest why the

addition of hexane to the stirred aqueous mixture of reaclants increases the yield of
the product BA. (3]

» hexane and the aqueous reaction mixture are immiscible
» 2-aminobenzoic acid is more soluble in water than in hexane

BA is more soluble in hexane than in water

BA

1 - omiaeBeRoIC acldh  dassoln o The (IONEr) beRe
acvd doean!'t . Hexent  oad Al warer Ao Aok X

b beconst  hexane. s tess dense . Tharefore . .Mase BAXK. .

CEN.C. eeaal. Sepeiatd becouate | the baxare lager
ik floar on tha Souavton

iy
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Sticky Note

The candidate gets no marks for this answer.  The paragraph is a repetition of the facts found in the question and discusses separation and layers, rather than equilibrium.











(i) The esterification of 2-aminobenzoic acid is a reversible reaction and eventually
the mixture will reach equilibrium. Use the information below to suggest why the

addition of hexane to the stirred aqueous mixture of reaclants increases the yield of
the product BA. (3]

L]

hexane and the aqueous reaction mixture are immiscible
2.aminobenzoic acid is more soluble in water than in hexane
BA is more soluble in hexane than in water

BA

1 - amiaoBeRoIC acldh  dassoln o The IONer kel

dgent't  BA dissolven A hamasl | 7- amiaocierovc

acvd  doean!'t . Hexent  oad Alhe  warer Ao Aok X

CEN.C. eeaial Sepeiad becouase | the baxare lager
ik floar on tha Souavton

i
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