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a)
i) Solute means:

* The substance/ solid that dissolves (in a solvent); [ mark]

ii) Solvent means:
o The substance /liquid that the solute / solid dissolves n: [1 mark]
[Total: 2 marks]

* Although these terms are more commonly used in questions, it is useful to know their definitions
» Thisisin case the examiner decides to check that you correctly understand the underpinning definitions, like this question
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b) Asaturated solutionis:

« Asolution that contains as much dissolved solute / solid / substance as possible: [1mark]
« Atagiven/particular temperature; [1mark]

[Total: 2 marks]




image9.png
) The process that causes this change is:

 Diffusion; [1mark]

* (Thisis where) particles move from an area of high concentration to an area of low concentration
OR
(Thisis where) the particles spread out (evenly through the water / solution /liquid); [1 mark]

[Total: 2 marks]
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The statement whichis correct is:
« A/Potassium permanganate solutionis formed; [1 mark]
[Total: 1mark]

« Aisthe correct answer because the potassium permanganate forms a purple-coloured solution, so the crystal has dissolved in the water
« B.CandDareincorrectbecause:

o B-wateris the solvent, not the solute

o C-youcan'ttellif the solutionis saturated asit may not have finished dissolving

o D-subliming refers to the change of state from asolidto a gas
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The change of state that occurs at Y is:
« C/Boiling: [1mark]
[Total: Tmark]

« Cisthe correct answer because boiling is the change of state which occurs when aliquid changes into a gas
« ABandDareincorrectas:

o A-melting occurs when a solid turns nto a liquid

o B-freezing occurs whena liquid tums into a solid

o D-condensation occurs when agas turnsinto aliquid
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a)

i) The change from solid toliquid is called:
* Melting: [1mark]

ii) The change from liquid to gasiis called:
« Evaporation; [1mark]

iii) The change from solid to gas s called:
 Sublimation; [1mark]

[Total: 3 marks]
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b) The arrangement and the movement of particles in a solid can be described by:
Any three from:

o (The particles are) close together / tightly packed / touching; [1 mark]
o (The particles are) regularly arranged / ina lattice; [1mark]

o (The particles) do not move around/ freely; [1 mark]

o (The particles) vibrate (about a fixed position); [ mark]

[Total: 3 marks]

o References toafixed shape and/ orvolume inyour answer will be ignored

o Thearrangement and movement of particles in the three states of matteris acommon question, either asking you to describe their
arrangement and movement of the particles, as in this question

« Youcanalsobe asked to compare the arrangement and movement of the particles; this is when you need to explain the similarities and
differences in how the particles are arranged and how they move

o Asuitable diagram that would gain the first two marking points s:
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i) The differences in the mean speed of ammonia and hydrochloric acid are:

« (Molecules / particles of) ammonia move / diffuse faster; [1mark]
« Because the ammonium chloride forms near(er) to the HCI
OR
Because the ammonia has travelled further (in the same time); [1 mark]

ii) It takes several minutes for ammonium chloride to form because:
Any one of the following pairs:

* (Gas particles) move in random directions / don't travel in straight lines; [1 mark]
* (Gas particles) collide with air / other particles

OR

* Air/ other particles slow them down; [1mark]
* (Gas particles) collide with the walls / sides (of the tube); [1 mark]

[Total: 4 marks]

« The questionis asking about the evidence from the diagram provided; so the masses are not needed, just the observation that the smoke fing
doesnot formin the middle, but closer to the hydrogen chloride/HCI.
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b) The student could identify which solid is pure and which s a mixture by:

« Measuring the melting / boiling point; [1 mark]
o The melting/ boiling point s fixed / sharpif the substance is pure
OR
The melting /boiling pointis a narrow / tight range if the substance s pure; [1 mark]
o The melting / boiling point s broadif the substance s not pure
OR
The melting / boiling point is a broad / wide range if the substance s not pure; [1 mark]
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i) The name given to the spreading out of gas particlesis:

 Diffusion; [1mark]

ii) The diagram shows that the particles of ammonia gas are travelling at higher speeds than the particles of hydrogen chloride gas because

* Ammonia travels further (in the same length of time)
OR
The ammonium chloride/ white ring / solid forms further away from the ammonia
OR
The ammonium chloride/ white ring / solid forms further closer to the hydrochloric acid; [1 mark]

iii) Areason why the white ring of ammonium chloride takes several minutes to formis:

* Gas particles move inrandom directions
OR
Gas particles collide with air particles / each other
OR
Gas particles collide with the (wall of the) tube; [1 mark]
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iv) One safety precaution the teacher should take s to:

o Weareye protection/ safety glasses / safety goggles
OR
Weargloves
OR
Wearanapron /lab coat
OR
Putabung/ corkinboth ends; [1mark]
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The correct statement supported by the graphis:
« B/At60°C the solubility of copper(ll) sulfate is 41g per 100 g of water: [| mark]
[Total: 1mark]

* Biscorrectbecause a tie-line drawn from 60 °C on the x-axis intercepts the curve at 41g per100 g water

Solubility (g per 100g of water)

s EEEEERZERE
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a)
i) The graph should contain:
* Allpoints plotted correctly to the nearest grid line 1; [1 mark]
ii) The graph should contain:
* Pointat 50 °C and17.5 g circled on grid / in table fromincorrect plotting; [1 mark]
iii) The graph should contain:

* Smooth curve of best fit; [ mark]
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iii) The graph should contain:

* Smooth curve of best fit; [ mark]
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b)The cause of the anomalous result could be due to:
Any two from:

Less than 25 cm? of water was used: [1 mark]

The temperature was less than 50 °C: [1mark]

Not enough potassium nitrate was added: [1mark]
The solutionwas not stirred; [1 mark]

[Total: 2 marks]

o Theresultisless thanit should bein terms of the mass in grams of potassium nitrate
o Therefore think about what would cause this:
o Ifalowervolume of wateris used, then less solid will be able to dissolve
o Assolubility increases with temperature, the temperature could have beenless than 50 °C
o Ifthe anomalous result was more than expected (falls above the trend) theniit could be that the volume of water or temperature used was too
high
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©) The maximum mass of potassium nitrate that dissolves in 25 cm? of water at 75 °Cis:

e e e m e e

* Curveextended to75°C; [1mark]

o Correctmass read from graph to the nearest grid line /in the region of 39 - 40 g; [1mark]
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i) The temperature at which copper(ll) chloride and sodium chloride have the same solubility is:

100
® copper(l) chloride
80
70

Solubility in sodium chloride

gper100g
of water

30
20

10

o T T
0 10 20 30 40 50 |60 70 80 90 100

Temperature in °C

« Working evident on graph; [1mark]
o Anyanswerbetween 56 and 57 (°C)inclusive; [1 mark]
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ii) The mass, in grams, of copper(ll) chloride that crystallisesiis:

* 31-13;[Tmark]
« 18(g):imark]

[Total: 4 marks]

* The temperature at which copper(ll) chloride and sodium chloride have the same solubility is found by reading the temperature from the graph
at the point where the two curves meet/ cross

o The mass of copper(l) chloride crystals that form as the solution cools from 40 °C to 10 °C canbe determined by reading from the NaCl curve
at those specific temperatures
o 40°C=31gof coppersulfate
© 10°C=13gof copper sulfate

o Asthe temperature cools, 31-13 g of copper sulfate crystals will crystallise / crash out of the solution
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e Answer Notes Marks.
number
7 @ temperature "ALLOW volume/amount T
of solvent
IGNORE concentration
IGNORE stirring
(D) 7
e e L L Ny
M1 G in correct place
M2 HC Ain correct places
) | M1 mass of dry salt 2
(=78.1-60.52)17.6 (@)
M2 solubility = (17.6 x 2) = 35.2 (g per 100 g of | ALLOW ECF from M1
water)
correct answer with no working
scores2

(Total for Question 2 = 5 marks)
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(diagram showing) particles well spread out with
none touching
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« Particles should be close together
AND
Particles should fill from the bottom of the box
AND
Some particles should be touching; [1 mark]

Solid

ii) The state of matter where the particles have the most energy is:
o Gas/gaseous; [1mark]
[Total: 2 marks]

« Youwilllose the markinpart () if there is a regular arrangement / patter to your diagram
o Theliquid particle diagramis the one that is most commonly drawn incorrectly

o Inaliquid particles are still close together and mostly touching

o Butthereis anirregular arrangement that allows particles to 'roll past’ each other if you are imagining them as spheres
o Trytodraw particles of a similar size to those in the other boxes or larger: don't make your life hard by drawing tiny particles
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b) The completed table shouldinclude:
Water evaporates:

« Before change = (1)/1/liquid
AND
After change =(g)/ g/ gas; [1 mark]

Crystals of iodine sublime:

« Before change =(s)/s/solid
AND
After change =(g)/ g/ gas; [1 mark]

Ice melts:

» Before change =(s)/s/ solid
AND
Afterchange =(1)/1/liquid; [1 mark]

[Total: 3 marks]

« Youmust ensure youknow key terms for changes of state and be able to apply them to both familiar and unfamiliar context
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©)Hot water evaporates more quickly than cold water as:

« (Particles / molecules / water have) more energy / move faster; [1mark]
« Toovercome/break the forces / bonds (between water molecules)
OR
To break away from one another
OR
So, escape more easily; [ mark]

[Total: 2 marks]

« References to collisions or activation energy inyour answer will be ignored
« Ifindoubt when explaining changes of state, refer to energy changes involved




