AQA GCSE - 4.1.2.1 Rp2 thermal insulators - Required Practical - Mark Scheme

Mark schemes

1.

(@)

(b)

using the funnel was a safety precaution

bottle A was the control

stopclock / stopwatch

allow clock / watch ignore timer

Level 2: Relevant points (reasons / causes) are identified, given in detail and logically
linked to form a clear account.

Level 1: Points are identified and stated simply, but their relevance is not clear and
there is no attempt at logical linking.

No relevant content

Indicative content

use the same (start) temperature for each experiment
use the same number of layers of insulation

or

use the same thickness of insulation

so that temperature difference can be compared

use the same volume of water

so (total thermal) energy of water is the same (each time)

or

so the same area of the bottle surface is heated by the water

use a lid for each bottle

so evaporation is reduced / stopped

or

so energy loss from the water (surface) is reduced / stopped

repeat the investigation and calculate mean values
so anomalous results can be identified

or

so the effect of random errors is reduced
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(e) bar (chart/ graph)

(type of) insulation is not numerical values
allow one variable is not numerical values
allow one variable is not continuous
allow (type of) insulation is not continuous

or

(type of) insulation is labels / categories
allow one variable is labels / categories

allow one variable is categoric allow (type of) insulation
is categoric

MP2 dependent on scoring MP1
(9]

> | (@ o1°C

(b) a bigger

(c) identifies 75 (°C) and 62.5 (°C)

AO =125 (°C)

allow a correct calculation of temperature change from misread
values

E =0.12 x 4200 x 12.5
allow a correct substitution using an incorrect temperature change

E = 6300 (J)
allow an answer consistent with an incorrect temperature change

(d) point at 7 minutes for material X ringed

Page 16 of 19


https://thealevelphysicstutor.com

AQA GCSE - 4.1.2.1 Rp2 thermal insulators - Required Practical - Mark Scheme thealevelphysicstutor.com

(e) anytwo from:
. water wrapped in material X cooled more slowly

allow water wrapped in material X transfers less energy to the
surroundings (in 10 minutes)

allow water wrapped in material X has a higher final temperature

. material X is a better insulator
or
. the thermal conductivity of material X is lower

allow material X is a worse (thermal) conductor

. the rate of cooling decreased with time (for both X and Y)
allow temperature decreased with time (for both X and Y)
allow converse answers for material Y

(f)  the rate of cooling would be lower

(g) the temperature would be higher

[11]

(a) independent variable: (type of) insulation / material

do not accept thickness of material

dependent variable: time

(b) 0.1 (°C)

(c) viewing angle affects measurement
or
parallax error

allow judgement needed in reading the position (of the liquid in the
thermometer)

allow the level of the liquid may be between lines
allow number of lines may be miscounted

ignore harder to read

ignore lines are close together

ignore human error
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(d)

E = 10 500(J)

10500
M= 4200 x (85-65)

allow a correct substitution and rearrangement using an incorrectly

/ not converted value of E

m = 0.125 (kg)

allow a correct calculation using an incorrectly / not converted value

of E

(same) temperature decrease in a shorter time means a higher
thermal conductivity

allow converse answer

(because) the rate of energy transfer is higher

Level 3: The design/plan would lead to the production of a valid
outcome. All key steps are identified and logically sequenced.

Level 2: The design/plan would not necessarily lead to a valid
outcome. Most steps are identified, but the plan is not fully logically
sequenced.

Level 1: The design/plan would not lead to a valid outcome. Some
relevant steps are identified, but links are not made clear.

No relevant content
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Indicative content

. Wrap N layers of newspaper around the metal can
. Heated water in a kettle
or
Using a Bunsen burner
. Put hot water in the metal can
. Use a measuring cylinder to measure the volume of water
. Measure initial and final temperature with the digital thermometer
. Use a stopclock / stopwatch to measure a time of 5 minutes
. Calculate temperature decrease
. Repeat with different number of layers of newspaper
. Repeat with no layers of newspaper
. Use same initial temperature of hot water
. Use same volume of water each time

Level 3: Workable method which includes changing the number of layers and
includes at least one control variable (same volume of water or same starting
temperature)

the digital thermometer and the datalogger have the same resolution

allow both measure to 1 d.p.

ignore accuracy

ignore precision

they give the same result is insufficient

only need to measure the start and end temperature
or

only need 2 readings

or

only need to calculate the temperature change

(8]
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