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Measuring Rates
Q1. (2018) - 1c

Question | Answer Additional guidance Mark
Number
1(c) use a measuring cylinder allow pipette/ burette (1)
AO 3 3a
ignore syringe , measuring
jug/tube etc.

Q2. (2018) — 3a, 3c (ii)

A)
Question | Answer Mark
Number
3(a) (gas) syringe (1)
AO12
B)
Question | Answer Mark
Number
3(c)(ii) | A dry the filter paper and catalyst before finding their mass (1)
AO 3 3a
The only correct answer is A
B this does not remove the water
C dry residue is needed, not filtrate
D water would still be present
Q3. (2019)
A)
Question | Answer Additional guidance Mark
number
6(a) Any suitable container for measuring volume of 100 cm®*eg | allow burette / pipette 1)
measuring cylinder ignore beaker, conical flask, measuring jug
B)
Question | Answer Additional guidance Mark
number
6(b) An explanation linking )
e {hydrogen / gas} formed / OWTTE (1)
e escapes (from the flask) (1) allow released (from the flask)
ignore references to magnesium reacting
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A)
Question | Answer Additional guidance Mark
number
10 (c)(i) A description to include ignore references to timing 3)
« heat water to increase temperature by 30°C (1) allow watch thermometer until the
temperature increases 30°C / wait for
temperature to rise 30°C
AND any two from
e extinguish flame (1)
allow put a cap on the burner (to extinguish
e (re-)determine mass of burner containing ethanol (1) flame)
e subtract final from initial mass / calculate the change in
mass (1) allow ‘(re-)weigh the burner’
B)
Question | Answer Additional guidance Mark
number
10 (c)(ii) vertical axis with linear scale that uses more than half of the allow axis not starting at 0 3)

edge of the grid (1)
all points correctly plotted to +/- %2 small square (1)

single line of best fit drawn (1)

allow points joined by straight lines / dot to dot
ignore the line after points
reject tramlines

correct bar chart can gain MP1 and MP2

Q5. (2020) — 3b

A)
Question | Answer Additional guidance Mark
number
3(b)(i) measuring cylinder / (volumetric) ignore dropping pipette / 1)
pipette / burette beaker
B)
Question | Answer Additional Guidance Mark
number
3(b)(ii) measure the initial temperature (of | allow subtract initial ()
the water) temperature from final
temperature
OR vice versa
allow temperature before
mixing
C)
Question | Answer Additional Guidance Mark
number
3(b)(iii) insulator / reduces heat transfer / | ignore references to heat ()
poor conductor of heat loss
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Q6. (2020) - 9a (ii)

Question | Answer Additional guidance Mark
number
9(a)(ii) final answer of 0.3 with or 3)
without working scores 3
MP1 : conversion of time from
minutes into seconds
5 x 60 = 300 (seconds) (1) allow
. 90/5 (1)
MP2 : rate = volume / time 90/5 = 18 (2)
rate= 90 (1) 300/90 = 3.33 (2)
300
MP3 : evaluation of the fraction 5/90 = 0.0556 (1)
=0.3 (cm3s™) (1)
Q7. (2021) — 2b, 2c, 2e
A)
Question | Answer Mark
number
2(b) B measuring cylinder (1)
A, C and D do not measure volumes AO2
B)
Question | Answer Mark
number
2(c) magnesium has gone / no more bubbles (1)
AO2
C)
Question | Answer Additional Mark
number guidance
2(e) 15.0 (1) 60 =4 (1) (2)
60.0 15
AO2
= 0.25 (1) (cm3 s?)
Q8. (2021) — 6d (i, iii)
A)
Question | Answer Additional Mark
number guidance
L . allow seconds/ (1)
6(d)(i) | Time in {s/min} minutes
AO3
B)
Question | Answer Mark
number
6(d)(iii) | A description to include (2)
bung and delivery tube (1) AO3
connected to {a gas syringe / upturned burette / upturned
measuring cylinder} (1)
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A)
Question Answer Mark
number
7(b)(1) 0.39 with or without working scores 1 mark (1)
AO2
152.62 - 152.23 (= 0.39) (1)
B)
Question | Indicative content Mark
number
*7(b)(ii) | Answers will be credited according to candidate's deployment of (6)
knowledge and understanding of the material in relation to the
qualities and skills outlined in the generic mark scheme.
The indicative content below is not prescriptive and candidates
are not required to include all the material that is indicated as
relevant.
Additional content included in the response must be scientific and
relevant.
AO1 (6 marks)
e measure 100 cm? of water into a beaker.
e place the beaker above the burner
e place draft shields around the equipment
e weigh the (alcohol) burner containing the alcohol
e record this mass and the name of the alcohol.
e place a thermometer in the water
e record the initial temperature of the water
e place a lid on beaker
o light the wick.
e heat the water so the temperature rises by 20°C.
e extinguish the flame.
e re-weigh the (alcohol) burner
e subtract final mass from initial mass of burner and
alcohol/ calculate the mass of alcohol used.
repeat with the next alcohol
using same volume of water
keep the height of the beaker the same
C)
Question | Answer Mark
number
7(b)(iii) | 0.02 with or without working scores 2 marks (2)
0.36 = (0.018) (1) AO2
20
0.02 (1)
Q10. (2022) - 4b
A)
Question | Answer Mark
number
4(b)(i) A / thermometer (1)
AO2 2
B)
Question | Answer Additional guidance Mark
number
4(b)(ii) beaker allow measuring beaker/ plastic beaker (1)
reject measuring cup/ jug AO2 2
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Question | Answer Additional guidance Mark
number
4(b)(iii) |itis a (good heat) insulator allow would hold / trap heat / keeps heat in / (1)
doesn’t absorb heat / reduces heat loss / poor AO2 2
conductor
allow correct comparison of heat conductivity with
glass e.g polystyrene is a better insulator than glass
ignore keeps temperature in / heat resistant
ignore not breakable / glass is breakable
ignore ‘traps energy’ alone
Q11. (2022)
Question | Answer Additional Guidance Mark
number
8(a)(i) e 100 cm? measuring cylinder/ (gas) syringe (1) allow ‘smaller measuring cylinder’ (2)
. AO3 3b
ignore gas measurer
reject (upturned) burette for MP1
« which has smaller gradations / higher resolution (1) MP2 is dependent on MP1
allow (more) precise / (more) accurate
allow smaller measurements/ increments
ignore easier to use / no gas will escape
Question | Answer Additional guidance Mark
number
8(a)(ii) 0.31, 0.32, 0.33 with or without working scores 3 3)
all other answers require working to have marks awarded | AQ3 2
0.3 alone scores 0
e volume read at 90s = 29 cm?> (1) allow any value 28-30
ECF for incorrect volume
e rate = volume (1) ECF if fraction inverted
90 ECF if 1.5 used instead of 90
eg
28/29/30 = 18.66.../ 19.33.../ 20 scores 2
1.5
e =0.3222.... (cm3 per second) (1) MP3 must be decimal value correctly rounded - ignore
fractions
Question | Answer Additional guidance Mark
number
8(a)(iii) | volumes were {constant / stopped rising} allow reactant(s) used up / limiting factor 1)
allow no more hydrogen evolved AO3 2

OR

graph was {flat/plateaued/ levelled off}

allow EVIDENCE that reaction stopped: measurements
stayed the same/ no more bubbles

allow graph has reached zero gradient
ignore graph is a straight line
ignore it has reached the highest {point / volume}

ignore reaction has stopped / is complete
reject reaction is becoming slower
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Q12. (2023) — 2¢

Question | Answer Additional guidance Mark
number
2(c) An explanation linking (2)
allow RA for glass AO3-3
e polystyrene is an insulator / poor conductor allow polystyrene has a higher specific heat capacity
(of heat) (1) than glass
o reduces {heat/energy} {loss/transfer} (1) allow (polystyrene) {keeps heat in / doesn’t absorb
heat}
allow holds {warmth/heat} better (than glass)
ignore temperature stays in the cup
ignore loss of heat through the top

Q13. (2023) - 7b (iii)

Question | Indicative content Mark

number

*7(b)(iii) | Answers will be credited according to candidate's deployment of (6)
knowledge and understanding of the material in relation to the AO2-2
qualities and skills outlined in the generic mark scheme. AO3-3

The indicative content below is not prescriptive and candidates are not required to include all the
material that is indicated as relevant.

Additional content included in the response must be scientific and

relevant.

A02-2 (3 marks) and AO3-3a (3 marks)

plan (alkanes used could be in either order)
e measure known volume of water
put into beaker
put hexane into burner
find mass of burner + hexane
record temperature of water
light the burner under the beaker of water
put draft shield around apparatus
stir water with thermometer
heat water until temperature has risen by 30 °C
extinguish flame
find new mass of burner + hexane
replace with same volume of cold water
e repeat experiment with octane in burner
variables controlled
e same volume of water being heated
same height of water above flame
same temperature rise recorded
shield prevents drafts
same sized wick

Q14. (2023) - 8a, 8b (i), 8e

A)
Question | Answer Additional guidance Mark
number
8(a) (3)
6 or 7 points plotted correctly (2) allow +/- half a square. AO2-1
or

4 or 5 points plotted correctly (1)

best fit curve starting at (0,0) (1) for MP3, curve must be a single smooth curved line going
through most or all of THEIR plotted points (ecf allowed), or
if the points are not visible, through most or all of the
correct values.

reject curves going above or below 100cm? by more than
half a square.

reject straight line / dot to dot straight lines

bar charts - max 2 marks for plotting points if time value is
clear
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B)
Question | Answer Additional guidance Mark
number
8(b)(i) 13 answer may be given in table (1)
AO2-1
C)
Question | Answer Additional guidance Mark
number
8(e) stopwatch / clock allow timer / time app on phone (1)
AO1-2
Q15. (2024) — 4b
A)
Question | Answer Additional guidance Mark
number
4(b)(i) thermometer ignore temperature probe (1)
AO2 2
B)
Question | Answer Additional guidance Mark
number
4(b)(ii) |stops polystyrene cup from falling over allow keeps {heat / thermal energy} {in / out} (1)
allow provides insulation AO3 1
ignore references to keeping temperature in
ignore prevents burns / too hot to pick up
C)
Question | Answer Additional guidance Mark
number
4(b)(iii) | reduces {heat/thermal energy} loss / traps heat | allow maintains the temperature (1)
allow reduces {heat / thermal energy} gain AO3 1
allow insulation
ignore references to keeping temperature in
ignore references to cold {entering/leaving}
polystyrene cup
Q16. (2024) — 8a, 8b (i, ii), 8e, 8f
A)
Question | Answer Additional Guidance Mark
number
8(a) a diagram that includes mark independently (2)
AO1
e apparatus that would collect and measure gas ignore seals / blockages 2
using a gas syringe, measuring cylinder or
burette (1)
MP2 for label, independent of drawing
o label stating {gas syringe / measuring cylinder/ | ignore any other labels
burette} (1)
B)
Question | Answer Additional guidance Mark
number
8(b)(i) 47 allow any value from 46-48 (1)
AO3
2
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C)
Question | Answer Additional guidance Mark
number
8(b)(ii) | Answer in range 6.197 - 6.5 with or without (3)
working scores 3 AO3 2
Ay (gas volume) = 70 - (any number in range 24-
26) = 44-46 (1) allow 7-7.2
Ax (time) =7.1-0=7.1(1) with or without working allow in these ranges:
Ay = 6.197 - 6.479 (1) 6.197-6.5 scores 3
Ax 6.10-6.196 or 6.51-6.60 scores 2
6.0-6.099 or 6.61-6.70 scores 1
12.50 - 13.20 scores 2
13.21-13.75 scores 1
If answer is rounded, mark pre-rounded answer
and ignore rounding
if final answer not given
or outside 6.0-6.70, or 12.50-13.75,
then max 2 for MP1 and/ or MP2
D)
Question | Answer Additional guidance Mark
number
8(e) measure mass (of flask) allow weigh the flask / use {a balance / scales} (1)
AO1 2
ignore scale alone / syringe
E)
Question | Answer Additional guidance Mark
number
8(f) colourless {liquid / solution} / no marble chips allow no solid / no bubbling / no fizzing (1)
(remaining) / bubbling has stopped / clear {liquid / AO1 2
solution} (1) reject colours
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