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A known mass of volatile Bquid is injected into the gas. syringe using a hypodermic syringe. The
injected volatile liguid vaporises and the volume of vapouris recordad.

The experiment can be repeated using differerit samples of the same volatile liquid. The following
mathematical relationship can be used to calculate the relative molecular mass if the experiment s
carried out at 100°C and 1.04 = 10°Pa.

Vl{a.n?h: m’-:l m
mis the mass of the volatile liGuid in g.
Vis the wolume of the volatile liquid in cm?® when vaporizsed.

A graph of V against m can be ploffed. '

A group of studants is given a volatile quid hydrocarbon, ¥, and asked to find its relativa malecular
mass in a series of experiments using this procedurs.

A100cm? gas syringe is placed in a steam jacket,

Approximately Scm? of air is pulted into the gas syringe.

The temperature is allowed to reach a constant 100°C.

Once the air in the gas syringe has stopped expanding, e volume ks recordad.
The hypodermic syringe is fillad with liquid ¥,

The total mass of the hypodermic syringe and liquid Y is recorded.

Alittle liguid Y is injected into the hot gas syringe,

The total mass of the hypodermic syringe is recorded again.

The maximum volume of air and vapour in the gas syringe ks recorded.

The mass of liquid Y injected into the gas syringe is calculaled and recorded,

T EEEEEEE

2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)(i)

2(d)(ii)

2(e)

< sz';‘e’t } MIDDLE Low
Your
Mark Q2 Mark scheme
Expected answer
(a) Mass of liquidY used / g Volume of vapourY / cm3
0.15 48
0.10 35
0.21 72
0.17 58
0.24 83
0.09 31
0.20 70
0.23 79
0.12 41
0.22 73
All mass values. [1]
All volume values. [1]
(b) Candidate’s points plotted correctly from table in 2(a). [1]
Line of best fit drawn. [11
(c)(i) Y evaporates from the (hypodermic) syringe
OR
Y evaporates before injection
OR
Y evaporates before weighing / after injection [1]
(c)(ii) (Stop evaporation by)
Keeping the syringe as cool as possible
OR
Closing off the needle end to stop evaporation
OR
Minimising length of time between each weighing [1]
(d)(i) correct co-ordinates. [
correct calculation of the gradient
must be three significant figures [1]
(d)(ii) Calculation of Mr = 3.07x104 / gradient in 2(d)(i)
Answer [1]
(e) Mr (from mass spectrum) = 84
OR
empirical formula = CH2
OR
ratio of C and H seen as 1:2
Y is CgHaz2 [1]
Total: [12]
EXAMINER MARK
COMMENTS SCHEME




" The resuits from the group of students are given in the table,

i of mass of volume of air | volume of air + -
syringe + syrings * in gassyringe | vapour Y in gas | mass of lquid ¥ | volume of
"q"!'d ¥ . hq}if’ "r. before injection | syringe after usedfg vapour Yicm?
belum:;jechon after T;ﬂclmn . e injaction/em?

4.83 4.68 55 0.18 4%
5.33 5.23 44 o1 %5
4.85 464 13 85 A" 79
5.00 4.82 11 89 0. 17 SR
5.31 5.07 14 a7 [ o 2% -
557 548 8 3% | p.pa 2
5.32 512 8. 78 ALLD “Tp
5.17 4,94 12 o1 b.2% 74
4,84 472 N 48 n. 17 IS
5.05 #.83 il 84 097 4T

{a) Process the results in the table fo calewlate both the masses of volatile liquid ¥ Used and the

volumes of vaporised Y.

(2

(b} Plot a graph on the grid on page 9 to show the relationship betwean mass of liquid Y and
violume of vapour Y.
Use 3 cross (x) to plot each data point.

Draw the line of best fit.

2

2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)(i)

2(d)(ii)

2(e)

< sz';‘e’t } MIDDLE Low
Your
Mark Q2 Mark scheme
Expected answer
(a) Mass of liquidY used / g Volume of vapourY / cm3
0.15 48
0.10 35
0.21 72
0.17 58
0.24 83
0.09 31
0.20 70
0.23 79
0.12 41
0.22 73
All mass values. [1]
All volume values. [1]
(b) Candidate’s points plotted correctly from table in 2(a). [1]
Line of best fit drawn. [11
(c)(i) Y evaporates from the (hypodermic) syringe
OR
Y evaporates before injection
OR
Y evaporates before weighing / after injection [1]
(c)(ii) (Stop evaporation by)
Keeping the syringe as cool as possible
OR
Closing off the needle end to stop evaporation
OR
Minimising length of time between each weighing [1]
(d)(i) correct co-ordinates. [1
correct calculation of the gradient
must be three significant figures [1]
(d)(ii) Calculation of Mr = 3.07x104 / gradient in 2(d)(i)
Answer [1]
(e) Mr (from mass spectrum) = 84
OR
empirical formula = CH»
OR
ratio of C and H seen as 1:2
Y is CgHaz2 [1]
Total: [12]
EXAMINER MARK

COMMENTS

SCHEME
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2(c)(ii)

2(d)(i)
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Expected answer
(a) Mass of liquidY used / g Volume of vapourY / cm3
0.15 48
0.10 35
0.21 72
0.17 58
0.24 83
0.09 31
0.20 70
0.23 79
0.12 41
0.22 73
All mass values. [1]
All volume values. [1]
(b) Candidate’s points plotted correctly from table in 2(a). [1]
Line of best fit drawn. [11
(c)(i) Y evaporates from the (hypodermic) syringe
OR
Y evaporates before injection
OR
Y evaporates before weighing / after injection [1]
(c)(ii) (Stop evaporation by)
Keeping the syringe as cool as possible
OR
Closing off the needle end to stop evaporation
OR
Minimising length of time between each weighing [1]
(d)(i) correct co-ordinates. [1
correct calculation of the gradient
must be three significant figures [1]
(d)(ii) Calculation of Mr = 3.07x104 / gradient in 2(d)(i)
Answer [1]
(e) Mr (from mass spectrum) = 84
OR
empirical formula = CH»
OR
ratio of C and H seen as 1:2
Y is CgHaz2 [1]
Total: [12]
EXAMINER MARK

COMMENTS
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7E77Liq7ularifia@apﬂral easily, even at room temperaturs. This can cause anomalous resuits
giving points balow the line of best fit.

(i) Explain how such anomalies ocour,
T Sl L. st o Al HM&W it
\:-'LM —"Li\l wﬂﬁm@if‘p A .. - (1]

{il) ‘With reference to the expermantal procedure, explain how this source of error could be

minimigad.
T ... ooy kL adedh L atendid. 00

Lo iy, ..octh_on A6, seded Lin. aes. 0

e wj_u__gm}j\, ymﬁ}h}n bk ¥ cesswrt Wéﬂnm&-

Determine the gradient of your graph. State the co-ordinates of both points you used for
your calculation. Record the value of the gradient to three significant figures.

" co-ordinates 1 Eﬁlﬂjgl)

(d) i)

8] - 3%

4:}1'1'5!:— 0.y

TP

fﬁ,\m -~ 3

. gradiant = 3&']@&35. 2]

(i) Use the gradient value in (i) and the mathematical relationship on page 7 to calculate the
exparimentally determined relative molecular mass of Y,

S o= .(_5_'“.? * “ﬂr )r}a Y
My

,y,,,,[:...!au_ 34_!"1 quoqr
Tﬂ"l'
Mf -- %"ﬂ"? wlpT
LS

- %9 .9g
A0 @

experimentally determined M, of ¥ = ...

2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)(i)

2(d)(ii)

2(e)
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Your
Mark Q2 Mark scheme
Expected answer
(a) Mass of liquidY used / g Volume of vapourY / cm3
0.15 48
0.10 35
0.21 72
0.17 58
0.24 83
0.09 31
0.20 70
0.23 79
0.12 41
0.22 73
All mass values. [1]
All volume values. [1]
(b) Candidate’s points plotted correctly from table in 2(a). [1]
Line of best fit drawn. [11
(c)(i) Y evaporates from the (hypodermic) syringe
OR
Y evaporates before injection
OR
Y evaporates before weighing / after injection [1]
(c)(ii) (Stop evaporation by)
Keeping the syringe as cool as possible
OR
Closing off the needle end to stop evaporation
OR
Minimising length of time between each weighing [1]
(d)(i) correct co-ordinates. [
correct calculation of the gradient
must be three significant figures [1]
(d)(ii) Calculation of Mr = 3.07x104 / gradient in 2(d)(i)
Answer [1]
(e) Mr (from mass spectrum) =
OR
empirical formula = CH2
OR
ratio of C and H seen as 1:2
Y is CgHaz2 [1]
Total: [12]
EXAMINER MARK
COMMENTS SCHEME




(8} Compound Y is a hydrocarbon that contains 85.7% carbon by mass.

The diagram shows the' mass spectrum of compound Y.

100 ]
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Use all the information given to determine the malecular formula of Y.

- c H
£5.1 4.5
ae ko ¢ 3(") \._E'L_'??_
"‘“"‘”L‘u L T )
= 7% 4.3

esd ki )

5t ]Liﬂ. ! ! molecular formula of Y ... C E»H
t Efiiel feda o CHy

> m«ﬁwhdw-&r—»‘l“= et o feiben) fmedi

' Sl qu‘( T w % f_'l"l'- A1)

e 2]
[Total: 12
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2(c)(ii)

2(d)(i)
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Expected answer
(a) Mass of liquidY used / g Volume of vapourY / cm3
0.15 48
0.10 35
0.21 72
0.17 58
0.24 83
0.09 31
0.20 70
0.23 79
0.12 41
0.22 73
All mass values. [1]
All volume values. [1]
(b) Candidate’s points plotted correctly from table in 2(a). [1]
Line of best fit drawn. [11
(c)(i) Y evaporates from the (hypodermic) syringe
OR
Y evaporates before injection
OR
Y evaporates before weighing / after injection [1]
(c)(ii) (Stop evaporation by)
Keeping the syringe as cool as possible
OR
Closing off the needle end to stop evaporation
OR
Minimising length of time between each weighing [1]
(d)(i) correct co-ordinates. [1
correct calculation of the gradient
must be three significant figures [1]
(d)(ii) Calculation of Mr = 3.07x104 / gradient in 2(d)(i)
Answer [1]
(e) Mr (from mass spectrum) = 84
OR
empirical formula = CH»
OR
ratio of C and H seen as 1:2
Y is CgHaz2 [1]
Total: [12]
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2 The relative molecular mass, M, of valatile liquids can be determinad using the apparatus below.

steam in )
{ gas syringe

LL‘.

self-sealing

i volatile

l o = _ hypadarmic
Wl R . ; syTings

steam jacket thermometer

sheam out

A known mass of valatile liquid s Injected into the gas syringe using a hypodermic syringe. The
injected volalile liquid vaporises and the volume of vapour is recorded, .

The experiment can be repeated using different samples of the same volatile liquid. The following
mathematical relationship can ba used to calculate the relative molecular mass if the experiment is
camied gut at 100°C and 1.01 = 10°Pa.

_ {30710t
V= (T} ® 7
s the mass of tha volatile liguid in g.

Vis the volume of the volatile liguid in cm® when vaporised.

A graph of V against m can be plotted.

A group of students is given a volatile liquid hydrecarbon, Y, and asked to find its relative molecular
mass in a saries of exparimants using this procedure.

A 100em? gas syrings I placed in a steam jacket,

Approximately Scm® of air is pulled into the gas syringe,

Thee temparature Is allowed to reach a constant 100°C.

Onee the air in the gas syringe has stopped expanding, its volume is recorded,
The hypodermic syringe is filled with liguid Y.

The total mass of the hypodemic syringe and liquid Y is reconded.

A little liguid Y is injected into the hot gas syringe.

Tre total mass of the hypodermic syringe is recorded again.

The maximum volume of air and vapour in the gas syringe is racorded.

The mass of liquid ¥ injected into the gas syringe is caleulated and recorded.

2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)(i)

2(d)(ii)

2(e)

Select
page

4

Your
Mark

)

MIDDLE Low
Q2 Mark scheme
Expected answer
(a) Mass of liquidY used / g Volume of vapourY / cm3
0.15 48
0.10 35
0.21 72
0.17 58
0.24 83
0.09 31
0.20 70
0.23 79
0.12 41
0.22 73
All mass values. [1]
All volume values. [1]
(b) Candidate’s points plotted correctly from table in 2(a). [1]
Line of best fit drawn. [11
(c)(i) Y evaporates from the (hypodermic) syringe
OR
Y evaporates before injection
OR
Y evaporates before weighing / after injection [1]
(c)(ii) (Stop evaporation by)
Keeping the syringe as cool as possible
OR
Closing off the needle end to stop evaporation
OR
Minimising length of time between each weighing [1]
(d)(i) correct co-ordinates. [1
correct calculation of the gradient
must be three significant figures [1]
(d)(ii) Calculation of Mr = 3.07x104 / gradient in 2(d)(i)
Answer [1]
(e) Mr (from mass spectrum) = 84
OR
empirical formula = CH»
OR
ratio of C and H seen as 1:2
Y is CgHaz2 [1]
Total: [12]
EXAMINER MARK
COMMENTS SCHEME




The resultsfrom E;E&;ﬁr students are given in-the lable.

smf:s:i . mr?:sj gi volume of air | volums of air +
Izirqui?i ¥ sl:rquiga\' in gas syringe | vapour Y in gas | mass of liquid Y volume of
L A before injection |  syringe after used/g vapour Y/ cm?
ha'm;;gedhun after Téactlnn 1 fend Injection/ crm® "
483 468 7 55 a5 Y%
5.33 523 8 44 o- 10 2
485 4,84 13 85 oL T
5.0 4.92 - 11 69 017 %
5,31 5,07 14 o7 O M L3
5.57 5.48 8 39 .04 By
5.32 5.12 9 78 020 70
317 .94 r12 g1 .D... i) ’a . -‘,OI
484 472 48 Q12 A
5,08 483 ) 1 84 | ©- 270 13
(a) Procass the results in the table to calculate both the masses of volatile liguid Y used and the
volumes of vaporised Y. [2]
(B} PFiot a graph on the grid on page 9 to show the relationship between mass of kguid Y and
© wolume of vapour Y. B
Use a cross (%) to plot each data paint.
Draw the line of bast fit. 21

2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)(i)

2(d)(ii)

2(e)

Select
page

4

Your
Mark

)

MIDDLE Low
Q2 Mark scheme
Expected answer
(a) Mass of liquidY used / g Volume of vapourY / cm3
0.15 48
0.10 35
0.21 72
0.17 58
0.24 83
0.09 31
0.20 70
0.23 79
0.12 41
0.22 73
All mass values. [1]
All volume values. [1]
(b) Candidate’s points plotted correctly from table in 2(a). [1]
Line of best fit drawn. [11
(c)(i) Y evaporates from the (hypodermic) syringe
OR
Y evaporates before injection
OR
Y evaporates before weighing / after injection [1]
(c)(ii) (Stop evaporation by)
Keeping the syringe as cool as possible
OR
Closing off the needle end to stop evaporation
OR
Minimising length of time between each weighing [1]
(d)(i) correct co-ordinates. [1
correct calculation of the gradient
must be three significant figures [1]
(d)(ii) Calculation of Mr = 3.07x104 / gradient in 2(d)(i)
Answer [1]
(e) Mr (from mass spectrum) = 84
OR
empirical formula = CH»
OR
ratio of C and H seen as 1:2
Y is CgHaz2 [1]
Total: [12]
EXAMINER MARK
COMMENTS SCHEME
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2(b)

2(c)(i)

2(c)(ii)

2(d)(i)

2(d)(ii)

2(e)
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page

Your
Mark
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MIDDLE Low
Q2 Mark scheme
Expected answer
(a) Mass of liquidY used / g Volume of vapourY / cm3
0.15 48
0.10 35
0.21 72
0.17 58
0.24 83
0.09 31
0.20 70
0.23 79
0.12 41
0.22 73
All mass values. [1]
All volume values. [1]
(b) Candidate’s points plotted correctly from table in 2(a). [1]
Line of best fit drawn. [11
(c)(i) Y evaporates from the (hypodermic) syringe
OR
Y evaporates before injection
OR
Y evaporates before weighing / after injection [1]
(c)(ii) (Stop evaporation by)
Keeping the syringe as cool as possible
OR
Closing off the needle end to stop evaporation
OR
Minimising length of time between each weighing [1]
(d)(i) correct co-ordinates. [
correct calculation of the gradient
must be three significant figures [1]
(d)(ii) Calculation of Mr = 3.07x104 / gradient in 2(d)(i)
Answer [1]
(e) Mr (from mass spectrum) = 84
OR
empirical formula = CH»
OR
ratio of C and H seen as 1:2
Y is CgHaz2 [1]
Total: [12]
EXAMINER MARK

COMMENTS

SCHEME




"'fcﬁ}mﬁi&f\?;uﬁrﬁg Easllz.r, aven at room temperature. This can cause anomalous results
giving points below the line of bast fit,

{I}) Explain how such anomallas QCOUT,

hj?odwm%uﬁwnwﬁamm m

(i) Vith reference to the ekperimental procedure, explain how this source of efror could be

minimised.
MNale, sure e  tNadd i Hoe s MIATSE.... S
g ond Camg‘fmu:d on W conbe so & e T

{d} i) Dat-am'lha the gradient ofyuur graph. State the co-ordinates of bath points you used fﬂl’
your calculation. Record the value of the gradient to three significant ﬁguma_

i;I}DIﬂ‘InEIIIIE'1 C@ ﬂﬂlq ?"1 Erﬂ] S RO _ R —

o m—mcﬁnatesz....\ﬁg....}%.%.. -} ?1 5’)
L TS s
“H o226~
gmienl- BRUL

(if) Usethe gmdmnt value In (i} and the mathematical relationship on page 7 to calculale the
experimentally dmmnaﬂr&]aﬁm molecular mass of Y.
AN

(%-01* 1?“) 5 K | o
M=

; "
My = Zo1xel | 3eXBh . gon
p‘rnﬂiw‘i M1
experimentally determined M.of Y= ... 3 ... &

2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)(i)

2(d)(ii)

2(e)

Select
page

4
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)

MIDDLE LOW
Q2 Mark scheme
Expected answer
(a) Mass of liquidY used / g Volume of vapourY / cm3
0.15 48
0.10 35
0.21 72
0.17 58
0.24 83
0.09 31
0.20 70
0.23 79
0.12 41
0.22 73
All mass values. [1]
All volume values. [1]
(b) Candidate’s points plotted correctly from table in 2(a). [1]
Line of best fit drawn. [11
(c)(i) Y evaporates from the (hypodermic) syringe
OR
Y evaporates before injection
OR
Y evaporates before weighing / after injection [1]
(c)(ii) (Stop evaporation by)
Keeping the syringe as cool as possible
OR
Closing off the needle end to stop evaporation
OR
Minimising length of time between each weighing [1]
(d)(i) correct co-ordinates. [1
correct calculation of the gradient
must be three significant figures [1]
(d)(ii) Calculation of Mr = 3.07x104 / gradient in 2(d)(i)
Answer [1]
(e) Mr (from mass spectrum) =
OR
empirical formula = CH»
OR
ratio of C and H seen as 1:2
Y is CgHaz2 [1]
Total: [12]
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COMMENTS SCHEME




< sz';‘e’t } MIDDLE LoW
(&) Compound Y is a hydrocarbon that contains 85.7% carbon by mass,
" The diagram shows the mass spectrum of compound Y. :;I):rlll( Q2 Mark scheme
100——— ’ e e Expected answer
g . Z(a) (a) P
] 1 : Mass of liquidY used / g Volume of vapourY / cm3
80 ; : 0.15 48
: 1. ! 2(b) 0.10 35
© relative B0- Z 0.21 72
abundance 1 ' . 017 58
1% -1.0—- . . i 0.24 33
’ : 2(c)(i) 0.09 31
. 0.20 70
20 : 0.23 79
- ' 0.12 4
04 e 0.22 73
0o 10 20 30 40 S0 B0 YD 80 o0 100
; B All mass values. [1]
. m:g All volume values. [1]
Use all the information given to determine the molecular formula of Y., 2(c)(ii) (b) Candidate’s points plotted correctly from table in 2(a). [1]
. Line of best fit drawn. [11
. (c)(i) Y evaporates from the (hypodermic) syringe
2 qo xetwr 1713 o
<. 1T {]l-,,z LI P R Y evaporates before injection
e -
' ’ J s ) " OR
. . 2(d)(i) Y evaporates before weighing / after injection [11
' - . . o (c)(ii) (Stop evaporation by)
T '_-‘_‘_i‘ N | {l‘aj,l [ "L 3 ) é%eping the syringe as cool as possible
' o BN 2(d)(ii) Closing off the needle end to stop evaporation
g ls =20 ' OR
0O - Tile T4 H Minimising length of time between each weighing [11
qo + ._.—-\-‘:a_g molecular fﬂl‘l'.l'\'l..ll'.ﬂ of ¥ it S -J 2(e) (@i correct co-ordinates. i
i correct calculation of the gradient
’ [Total: 12] must be three significant figures [1]
(d)(ii) Calculation of Mr = 3.07x104 / gradient in 2(d)(i)
Answer [1]
(e) Mr (from mass spectrum) = 84
OR
empirical formula = CH»
OR
ratio of C and H seen as 1:2
Y is CgHaz2 [1]
Total: [12]
EXAMINER MARK
COMMENTS SCHEME




2 The relative molecular Eéﬁ;, M, of volatile Bquids can.be determined using the apparatus below.

staam in
* oas syringe

~3

self-sealing
cap .
volatile

‘ L - hypodermic
; gyringe
/ l
steaim jacket ’

thermometar
steam out

A known mass of volatile liquid is injected into the gas syrings using a hypodermic syringe. The
injected volatile Bquid vaporises and the volume of vapour is recorded,

The experiment can be repeated using different samples of the same volatile liquid. Tha following
mathematical relationship can be used to caloulate the relative molecular mass if the experiment iz
- camied out at 100°C and 1.01 = 10°Pa.

v= (2072104,

r

m is the mass of the volatile liquid in g.
Vis the volume of the volatile liguid in cm® when vaporised,

A graph of V againet m can be plotied.

A group of students Is given a volatile liquid hydrocarbon, Y, and asked to find s relative molecular
mass in a series of experments using this procedure.

A 100cm® gas syringe is placed in a steam jacket.

Approximately Sem® of air is pulled into the gas syringe.

The temparature is allowed o reach a constant 100°C.

Cnea the air in the oas syringe has stopped expanding, its valume is recorded.
The hypedermic syringe is filled with liguid ¥.

The total mass of the hypodermic syringe and liquid Y is recorded.

Alltle Bquid Y is injected into the hot gas syringe.

2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)(i)

2(d)(ii)

2(e)

Select
page

4

Your
Mark

)

MIDDLE Low
Q2 Mark scheme
Expected answer
(a) Mass of liquidY used / g Volume of vapourY / cm3
0.15 48
0.10 35
0.21 72
0.17 58
0.24 83
0.09 31
0.20 70
0.23 79
0.12 41
0.22 73
All mass values. [1]
All volume values. [1]
(b) Candidate’s points plotted correctly from table in 2(a). [1]
Line of best fit drawn. [11
(c)(i) Y evaporates from the (hypodermic) syringe
OR
Y evaporates before injection
OR
Y evaporates before weighing / after injection [1]
(c)(ii) (Stop evaporation by)
Keeping the syringe as cool as possible
OR
Closing off the needle end to stop evaporation
OR
Minimising length of time between each weighing [1]
(d)(i) correct co-ordinates. [1
correct calculation of the gradient
must be three significant figures [1]
(d)(ii) Calculation of Mr = 3.07x104 / gradient in 2(d)(i)
Answer [1]
(e) Mr (from mass spectrum) = 84
OR
empirical formula = CH»
OR
ratio of C and H seen as 1:2
Y is CgHaz2 [1]
Total: [12]
EXAMINER MARK
COMMENTS SCHEME




The results from the group of studénts are given in.the table,

mass of mass of volume of air | volume of gir+ |
Y ety | Ingassyinge |vapourYingas |mass of iquid Y | volumeof
hafnreflnjac‘tlun Bﬁﬂfi;‘iﬂd]ﬂ"' hefar?cinryﬂachgn :1}':;1%5"?2:1: edls e
g g '
4,83 4,68 7 55 D:150 48
.533 523 | 8 44 0180 21
4.85 4.64° 13 85 o-n0 02
5.09 492 11 69. p-ilt 58
5.31 5.07 14 97 D.2up B2
557 548 8 39 o-080 &l
| 532 512 9 78 B-200 1o
5.17 4,94 12 91 ©:230 L
484 472 T R O30 A
505 483 11 &4 0770 12

(a) Procass the rasults in the table to calculate both the masses of volatlle liquld Y usad and the

volumes of vaparised Y,

[2]

(b) Plot a graph on the grid on page @ to show the relationship bebween mass of liquid ¥ and
volume of vapour ¥,
Use a cross {x) to plot each data point.

Draw the line of best fit.

[2]

2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)(i)

2(d)(ii)

2(e)

Select
page

4

Your
Mark

)

MIDDLE LOW
Q2 Mark scheme
Expected answer
(a) Mass of liquidY used / g Volume of vapourY / cm3
0.15 48
0.10 35
0.21 72
0.17 58
0.24 83
0.09 31
0.20 70
0.23 79
0.12 41
0.22 73
All mass values. [1]
All volume values. [1]
(b) Candidate’s points plotted correctly from table in 2(a). [1]
Line of best fit drawn. [11
(c)(i) Y evaporates from the (hypodermic) syringe
OR
Y evaporates before injection
OR
Y evaporates before weighing / after injection [1]
(c)(ii) (Stop evaporation by)
Keeping the syringe as cool as possible
OR
Closing off the needle end to stop evaporation
OR
Minimising length of time between each weighing [1]
(d)(i) correct co-ordinates. [1
correct calculation of the gradient
must be three significant figures [1]
(d)(ii) Calculation of Mr = 3.07x104 / gradient in 2(d)(i)
Answer [1]
(e) Mr (from mass spectrum) = 84
OR
empirical formula = CH»
OR
ratio of C and H seen as 1:2
Y is CgHaz2 [1]
Total: [12]
EXAMINER MARK
COMMENTS SCHEME




2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)(i)

2(d)(ii)

2(e)

Select
page

Your
Mark

)

MIDDLE Low
Q2 Mark scheme
Expected answer
(a) Mass of liquidY used / g Volume of vapourY / cm3
0.15 48
0.10 35
0.21 72
0.17 58
0.24 83
0.09 31
0.20 70
0.23 79
0.12 41
0.22 73
All mass values. [1]
All volume values. [1]
(b) Candidate’s points plotted correctly from table in 2(a). [1]
Line of best fit drawn. [11
(c)(i) Y evaporates from the (hypodermic) syringe
OR
Y evaporates before injection
OR
Y evaporates before weighing / after injection [1]
(c)(ii) (Stop evaporation by)
Keeping the syringe as cool as possible
OR
Closing off the needle end to stop evaporation
OR
Minimising length of time between each weighing [1]
(d)(i) correct co-ordinates. [
correct calculation of the gradient
must be three significant figures [1]
(d)(ii) Calculation of Mr = 3.07x104 / gradient in 2(d)(i)
Answer [1]
(e) Mr (from mass spectrum) = 84
OR
empirical formula = CH»
OR
ratio of C and H seen as 1:2
Y is CgHaz2 [1]
Total: [12]
EXAMINER MARK

COMMENTS

SCHEME




' {c) Lii:miﬁ ¥ B:IHVB[IﬁFVEI{EEz;”EﬁS“?. even at rooin temperature. This can cause anomalous resulis
giving points below the Tine of best fit.

{i) Explain how such anomalies otcur.

T Uguid Y waporles axfly b wem fory
ﬁf&/”ﬁ?‘m mﬂ'dejruf@r é"ﬂﬂﬂ?fﬂ’“’ﬁm&ﬂ“@ﬁ [1]

{ii} With reference to the experimental procedure, explain how this source of emor could be
minimisad.

. Iﬂrrﬁ’nﬁn"se :’ﬁuaa'rrar mﬁuﬂw&mfaiw’mﬁéﬂ:
?I jéﬁ;arm m&émmo?

@qxﬁg&rwm wpff: aur
vohime ?{ 7 M,r

(d) (i) Determine the gradient of your graph. State the m—orgj:natae of both points you used for

your-calculation. Record the value of the gradient to three significant figuras.

B o T2 R < O

co-ordinates 1 |
qudient = 2032
022 L =06y,
gradient= ... 29 s [2)

{ii) Use the gradient value in (i) and the mathematical relationship on page 7 o calculate the
experimentally detérmined relative molecular mass of Y.

2.07¢ 10"
(N
T&dsents 2,.07 |04

My
— by

V= x V.

247
2.0 x\0"

experimentally determined M, of ¥ =.... 00l S o

2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)(i)

2(d)(ii)

2(e)

Select
page

4

Your
Mark

)

MIDDLE LOW
Q2 Mark scheme
Expected answer
(a) Mass of liquidY used / g Volume of vapourY / cm3
0.15 48
0.10 35
0.21 72
0.17 58
0.24 83
0.09 31
0.20 70
0.23 79
0.12 41
0.22 73
All mass values. [1]
All volume values. [1]
(b) Candidate’s points plotted correctly from table in 2(a). [1]
Line of best fit drawn. [11
(c)(i) Y evaporates from the (hypodermic) syringe
OR
Y evaporates before injection
OR
Y evaporates before weighing / after injection [1]
(c)(ii) (Stop evaporation by)
Keeping the syringe as cool as possible
OR
Closing off the needle end to stop evaporation
OR
Minimising length of time between each weighing [1]
(d)(i) correct co-ordinates. [1
correct calculation of the gradient
must be three significant figures [1]
(d)(ii) Calculation of Mr = 3.07x104 / gradient in 2(d)(i)
Answer [1]
(e) Mr (from mass spectrum) =
OR
empirical formula = CH»
OR
ratio of C and H seen as 1:2
Y is CgHaz2 [1]
Total: [12]
EXAMINER MARK
COMMENTS SCHEME




< sz';‘e’t } MIDDLE LoW
o fa}iiﬁ;ﬂiﬁﬁdiﬂg ;Hfd}ﬁcarbnn that-cantaing 85.7% carbon by mass.
The diagram shows the mass spectrum of compound ¥. Your
100 Mark Q2 Mark scheme
4 = Expected answer
&0 2(a) (a)
1 Mass of liquidY used / g Volume of vapourY / cm3
1 0.15 48
refative 607 0.10 35
abundance 1 :
I 1 0.21 72
40 0.17 58
j I— 2(b) 0.24 83
20 ' 0.09 31
1 ’ : A 0.20 70
'-_——__-[ | 2(c)(i) 0.23 79
B'r'l'“1'|"l-1!I"ilj':l'
D 10 20 20 40 S0 60 7O 8O 90 100 0.12 41
mle 0.22 73
i ) ) ) All mass values. [1]
Use all the information given to determine the molecular formula of Y. 2(c)(ii) All volume values. [
(b) Candidate’s points plotted correctly from table in 2(a). [1]
Line of best fit drawn. [11
e auy %g_q P (c)(i) Y evaporates from the (hypodermic) syringe
+ 69 220 + AU DO B : on
2710+ Y1 26O +100x S - ¥ 2(d)(i) Y evaporates before injection
— — 06 . ——— OR
Y evaporates before weighing / after injection [1]
(c)(ii) (Stop evaporation by)
o Keeping the syringe as cool as possible
1B1-5 2(d)(ii) OR
" [ Closing off the needle end to stop evaporation
modecular formula of ¥ . T [2] OR
. Minimising length of time between each weighing [1]
[Total: 12]
(d)(i) correct co-ordinates. [
2(e) correct calculation of the gradient
must be three significant figures [1]
(d)(ii) Calculation of Mr = 3.07x104 / gradient in 2(d)(i)
Answer [1]
(e) Mr (from mass spectrum) = 84
OR
empirical formula = CH»
OR
ratio of C and H seen as 1:2
Y is CgHaz2 [1]
Total: [12]
EXAMINER MARK
COMMENTS SCHEME
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