Mark scheme worksheet 2
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2)Two mistakes the student made when setting up the experiment are:
Mistake1:

« Thebaseline has been drawninink / not been drawn in pencil; [1 mark]
o Itwillcontaminate /interfere with the results

OR

Itwillproduce other colours

OR

It will(also) move up the paper

OR

Itwill mixwith the ink samples; [1 mark]
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Mistake 2:

The water (level)is above the ink spots / baseline

OR

The water (level)is too high

OR

The water (level) should be below the ink spots / baseline: [1 mark]

The ink samples will mixwith the water

OR

The ink samples will dissolve in the water

OR

The ink samples will wash off the (chromatography / filter) paper: [1 mark]
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b)

i) The number of colours that ink D containsis:
o 3:0mark]

i) The inks that could be mixed together to make ink D are:
* AandB:[1mark]

iii) The ink that is insoluble in water is:

o C:Nimark]
o (Because,)it did not move / stayed on the baseline; [1 mark]
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a)
i) The student should complete the experiment after putting a spot of each food colouring on the paper by:

Any three of the following:

Pour some solventinto abeaker / chromatography tank; [1mark]

Place the paper in the solvent so that the food colourings are above the level of the solvent; [1mark]
The first two marks can be scored from a correctly labelled diagram

Leave the paper until the solvent reaches the level shown in the diagram

OR

Leave the paper until the solvent has moved to near the top of the paper; [1mark]

Take the paper out and leave it to dry; [1 mark]

ii) The number of dyes in food colouring His:

* One/1:[Imark]
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Food colouring F does not move during the experiment because:

* lItisinsolubleinthe solvent
OR
It does not dissolve in the solvent; [1 mark]

iv) The two food colourings that contain the dye that is likely to be the most soluble in the solvent are:

. E

AND

H: [Tmark]

(Because) they contain the dye that travelled the furthest

OR

(Because) they contain the dye that is closest to the solvent front
OR

(Because) they contain the dye that has the largest Ry value: [ mark]
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b) The food colouring that contains a dye with an Ry value closest to 0.67 is:
« DyeG;[Imarkl
Working:

* Distance moved by the solvent = 3.2; [1 mark]
« Use of the Ry equation to calculate the distance required for an Ry value of 0.67:

0.67=%
3.2

S0,x=0.67x3.2
x=2.1;mark]

[Total: 3marks]
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a) Two things that should be the same inboth experiments so that the students can compare their results fairly are:
Any two of the following:

* Same solvent/water: [Imark]

« (Same type of chromatography) paper; [1mark]

« Use of pencil for the startline / baseline: [1mark]

« Allspots onthe startline / baseline: [1 mark]

« Samedistance travelled by the solvent / water; [1mark]
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b)
i) The following conclusion can be made about dye C:

 ltisinsoluble (in the solvent / water); [1 mark]

ii) The Ryvalue that cannot be correctis:

o Student2's dye Dresult/1.20; [ mark]

o (Because)Ryvalues cannot be greater than
OR
(Because) Ryvalues must be less than 1; [1 mark]
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a)The acidis warmedin stage 2 to:

« Speedup/increases the rate of reaction; [1mark]
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b) The student would know that the copper(ll) oxide is in excess in stage 4 because:

o (The coppex(ll) oxide /it) stops disappearing / dissolving
OR
The mixture turns cloudy (black)
OR
Some (black) solid / copper(il) oxide settles (at the bottom of the beaker); [1 mark]
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) The mixture is filtered in stage 5 to:

« Remove any unreacted / excess copper(l) oxide
OR
Separate the copper(ll) sulfate solution from the unreacted / excess copperll) oxide; [ mark]

[Total: 1mark]

* Inyouranswer, you can use the word solid instead of copper(ll) oxide
* You should know that filtering is performed to remove aninsoluble solid from a liquid / solution
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d)The colour of the filtrate obtained in stage 5is:

* Blue:[Tmark]
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&) Astudent could obtain a pure, dry sample of hydrated copper(l) sulfate crystals from the filtrate in stage 6 by:

Heating / boiling the filtrate / solution; [1mark]

Until crystals formina cooled sample / ona glass rod
OR

Untilthe crystallisation point / crystals start to form
OR

Untilsome of the water has been removed: [1 mark]
Leave the solution to crystallise; [ mark]

Filter / decant the filtrate / solution; [ mark]

Dry the crystals between paper towel /in an oven /in a dessicator
OR

Leave the crystals to dry; [1mark]
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a) The completed table giving the correct method for each separationis:

Separation

Method

insoluble solid from a liquid

filtration; [ mark]

pure water froma solution

simple / fractional distillation; [1 mark]

liquid from a mixture of liquids with different boiling points

fractional distillation; [1 mark]

soluble solid from a solution

crystallisation; [1 mark]
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b)
i) The dyes that are contained in the purple ink are:

oA
AND
B: [1mark]
« Because they are the same height / moved the same distance up the paper as the spots in the purple ink
OR
Because they have the same R; values as the spots in the purple ink: [1 mark]

ii) The dye that is least soluble in the solvent is:

* D:lmark]

« Because the spotis closest to the startline / travelled the least distance (from the start line)
OR
Because the spot has the lowest Ry value: [1 mark]
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c) The distance the food dye moves from the start line is:

* 120 x0.72;[1mark]
* 86/86.4(mm); [1mark]
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(@) (i) | simple distillation REJECT fractional
distillation
REJECT distillation
(ii) | chromatography
(iii) | fractional distillation
®) M1 dissolve
M2 solute

M3 solvent
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A description/diagram which makes
reference to the following points ALLOW water for
solvent throughout

If diagram shows
solvent above pencil
line only M1 and M2
can be scored

M1 put (separate) spots of each of
the inks on the (pencil) line. OWTTE

M2 pour some solvent into the
bottom of the beaker OWTTE
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M3 place the paper in the beaker so | DO NOT ALLOW M3 if
that the spots are (just) above the | words and diagram
level of the solvent OWTTE contradict each other

M4 leave until the solvent has risen | ALLOW leave until
up the paper (to the top/near the top | inks stopped
and then take paper out) OWTTE separating OWTTE

ALLOW leave until
spots/dyes stopped
moving OWTTE

IGNORE references to
leaving for a specified
length of time
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/An explanation which links the
following two points

M1 ink would/might dissolve in the
solvent
OR

pencil would not dissolve in the
solvent.

M2 ink would interfere
with/contaminate the results OWTTE

OR

pencil would not interfere
with/contaminate the results OWTTE

ALLOW water for
solvent

ALLOW would produce
spots/other colours/get
mixed up with
inks/move up the
paper OWTTE

IGNORE smudge/run

ALLOW pencil would
not produce spots/not
produce other
colours/not get mixed
up with the inks/not
move up the paper
OWTTE
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c()

(ii)

For all parts of 3c an explanation
which links each of the two points

M1V

M2 as it stayed on the start line/did
not move

M1 X and Z

M2 as they both have a dye/spot
that travelled the furthest (up the
paper)

ALLOW blob/dot/mark
OWTTE for spot

ACCEPT did not produce
spots/did not separate

ALLOW has R; value of 0

M2 DEP on M1

ALLOW both have spot
closest to solvent front

ALLOW have highest R¢
value(s)

M2 DEP on M1
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1 dissolve

M2

M3

M4

solution
evaporate
crystals

filter
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a)
i) The two boxes that represent an element are:

« Boxes1AND 2:[1mark]
* Because they both have only one type of atom / molecule; [1 mark]

ii) The two boxes that represent a mixture are:

* Boxes 3AND 5: [1mark]
* Because they both have two different molecules; [1mark]




image2.png
b)
i) Separating water from sodium chloride solution would be done by:

* Simple distillation; [1 mark]

i) Separating the blue dye from a mixture of blue and red dyes would be done by:
« Chromatography: [1 mark]
iii) Separating potassium nitrate from potassium nitrate solution would be done by:

« Crystallisation; [1mark]
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a)

i) The method to separate a single food dye from a mixture of food dyes is:
« Chromatography: [1 mark]

i) The method to separate gasoline from crude oilis:
« Fractional distillation; [ mark]

iii) The method to separate water from copper(ll) sulfate solutionis:

* Simple distillation; [1 mark]
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b) This molecule is acompound because:

o Itcontains two different atoms / elements; [1 mark]
o Thatare (chemically)joined / bonded together; [1mark]
Descriptions of bonding are accepted

[Total: 2 marks]

« The basic definition of acompoundiis a chemical that contains two or more different types of atom / elements that are chemically joined
together
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<)
i) The number of different elementsin CsHsN3Ogis:
* Four/4;[1mark]
ii) The number of atoms in amolecule of C3HsN3Og is:

« Twenty/20; [1mark]
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a)The correct choice
 B/filtration; [1mark]
[Total: 1mark]

« Bfiltrationis the correct answer because it will enable sand to be separated from salt solution

* Aisnot correct because crystallisation will not enable sand to be separated from salt solution

* Cisnot correct because fractional distillation will not enable sand to be separated from salt solution
* Disnot correct because simple distillation will not enable sand to be separated from salt solution




