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Title: Investigating Heat Convection in Liquids and Gases
Equipment and Materials

* 1beaker(1Ll)

+ 1 solid crystal of potassium permanganate
1 Bunsen burner

1 tripod stand and gauze

1 gas lighter

1 candle

1 T-shaped cardboard

1 wooden splint

Method
Part A: Observing Convection in Water

1. Pour 600 mL of water into the 1 L beaker. Place the beaker on a tripod stand with
a gauze mat.

2. Carefully drop a single crystal of potassium permanganate into the water so it
rests on the bottom, near the left side of the beaker.

3. Light the Bunsen burner and adjust it to a gentle blue flame. Begin heating the
bottom-left side of the beaker, directly under the potassium permanganate crystal.

Caution:
+ Tie back long hair when using a Bunsen burner,
» Potassium permanganate can stain skin and clothing. Handle it carefully.

4. Observe the path of the purple colour as the crystal dissolves in the heated water.
In the diagram provided, draw arrows to show the direction of water flow and
complete the description below.

Potassium
permanganate e

Heat

The purple water above the flame begins to
towards the

(rise/sink) and moves

(left/right) across the top of the beaker. Cooler water

then (rises/sinks) down the opposite side and moves towards the
(left/right) along the bottom, creating a convection current.

Part B: Observing Convection in Air

5. Setup the large beaker, candle, and cardboard as illustrated in diagram (a). Next,
introduce a glowing splint near the opening as shown in diagram (b).

Caution:
+ Keepenough space between the cardboard and candle

6. Observe the movement of the smoke.
Sketch its movement in the diagram on
the right.

7. How does air move within the beaker?

The air heated by the candle flame
draws the

(rises / sinks), which in turn
from the splint to move along with it.

Discussion
Based on your observations, how is heat transferred in water and air?
When water (or air) is heated from below, the warmer portion (rises /

sinks), and simultaneously, the cooler, water (or air) (rises / sinks) to take
its place.
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(a)

Practical Task:
Curriculum Link:

Student A drops a 1m ruler.
diagram below.

Unit 11: Healthy Body

Two students are investigating reaction time.

Perform practical work to find out one’s reaction time

Student B catches the ruler between her thumb and fingers, as shown in the
The distance the ruler fell before being caught is recorded.

Perform the experiment in pair, and record the results in the following table.

Trial

Distance the ruler dropped
before being caught (mm)

115

113

109

111

112

107

109

108

v le|vlo|(vn|s|w|n|-

109

-
o

108

Calculate the mean distance the ruler dropped. Give your answer to 3 significant figures.

Mean distance = 110 mm (correct to 3 s.f.)

(b) Write as many as you can the factors that need to be kept constant when carrying out the

experiment.
Factor (Different Approaches)

1 Example : Same size/length ruler
| Same people/roles [Experimenter]
3 Same (catching) hand v [Experimenter]
4 No practice v [Experimenter]
s Same influence/lack of influence of caffeine [Environment]
6 Same place/environment or light level « [Environment]
7 Same time of day [Time]
8 Dropped, not thrown/pushed down [Procedure]
9 Same catching position [Procedure]
10 Same release point/position [Procedure]
11 Same measuring point v [Measurement]
12 (Accept other reasonable answers)

Relevant scientific inquiry skills
Setting up a control experiment to avoid confounding factors and identify causation (ES)

Rubrics (Teachers' reference — Al Marking)

Quantity / Fluency

Diversity

QOriginality

Counting the number of all
separate responses

(Regardless of the quality)

Counting the number of
different approaches or areas of

the responses

Counting the number of
unrepeated / scarce responses

(@1 mark for each separate

marks

response)

marks

@1 mark for each different

approach

marks
@2 marks: for each response
that appears in less than 5% of
the total student responses

Total mark

(c)

The following shows a mobile application which could test the reaction time of individuals using
mobile devices:
https://cd1.edb.hkedcity.net/cd/science/games/ortt.html

A scientist designed an experiment using the mobile application to investigate the effects of

alcohol on reaction time.

The Scientist investigate the reaction times of two groups of adults. The adults belonged to
either a control group or an experimental group. Before conducting the reaction time test, both
groups of adults were given a different drink, as shown in the table below:

. . Volume of ingredient in the drink (cm?)
Ingredient used to make the drink
Control group Experimental group
Coke 300 240
Alcohol 0 60

(i) What is the independent and dependent variable in this experiment?
Independent variable: The presence or absence of alcohol in the drink.
Dependent variable: The reaction time of the individuals.

(ii) Suggest one reason why coke was added to both groups’ drinks.

Any one from :
*  Same colour / Toensure that they tasted the same taste / To ensure it was a blind test /
To ensure that the tester could not tell the difference

(iil) Suggest one reason why 300 cm’ of the drink was given for both groups.

Any one from :

*  To ensure volume of the drink does not affect the results / To ensure that the tester could
not tell the difference / To ensure it was a blind test
Not accept - “It was a fair test”

Give one reason why this method of measuring reaction times gives improved results when

compared to using a ruler.

(iv

Any one from :
= The mobile app is random / The reaction time can be directly measured / No need to
convert lengths into times / Greater accuracy (of mobile device timer) / Reduced human

error / Improved repeatability / Less chance of mistakes
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Science (S1-3)
Using Al platform to
perform scientific practical activity

Sample

Temperature Experiment

Investigating the effect of temperature
on dissolution rate

Science Education Section, EDB

2025

Objectives
1. Tot gate the effect of temp ondi rate

2. To recognise the role of a controlled experiment in ensuring the scientific investigation is valid for
establishing causality

Safety precautions
* All glassware should be handled with care.

+ Be aware of the hot temperature.

Materials and apparatus

20 g fine sugar powder

250 cax’ water (about 60°C)
Thermometer x 1
Glassrod 1

Beaker (150 cm”) x 1
Stopwatch x 1

Spatula x 1

R

Part A: Introduction
Scenanio: A student ordered a cup of iced lemon tea dunng lunch. He noticed that his drink was not sweet
enough and so, he added a spoonful of sugar. However, even after stirring for a while, he observed that lots

of sugar remamed at the bottom of the cup.

Based on this observation, write a hypothesis.

Identify the variables in the fair test.

Independent variable Dependent variable Control variables

art B: erimentin edures

1. Pour 50 cm® of water (about 60°C) in the beaker.

2. Pour tap water in the beaker to adjust the temperature.

3. Mix well. Use thermometer to measure and record the temperature of water in the beaker.
4. Add a spoonful of fine sugar powder in the beaker by a spatula.

5. Start the stopwatch immediately and adding the sugar.

6. Stir the mixture with a fixed rate

7. Stop the stopwatch when all sugar dissolve and record the time.

8. Repeat steps 1 — 7 EQUR times, with different temperature at step 3.

9

. Input the data to the online platform: https://scieduhub. eithub jo/dissolutionrate temp-time e html
10. Send the data of your group to the teacher.

Part C: Explanation and Discussion

®  Stimng speed ®  Solute Size Factor (1/mm)
The number of revolutions of glass rod in 10 | <~ Coarse sugar 23
seconds:, < Fine sugar :4
Stirring speed = rev/ min

® Record your results in the following table:

Expeniment Temperature of water in step 3 (°C) | Dissolving time in step 7 (s)

[ [ [P Y

[ |

®  Observe the results and graphs on the Al platform, answer the following questions.

1. Why a line of best fit is added in the graph?

1~

. Is there any pattern between the temperature of the water and the dissolving time?

3. Does the pattern you observed in Q1 support or refute the hypothesis you made?

4. Suggest at least two reasons why there are data points lie far away from the line of best fit.

5. Propose at least two suggestions (e.g. app gate mode. proced etc) to modify the
scientific investigation.
6. Using the prediction function of the Al platfc what is the dissolving time when the temp of

water is 95°C ?

=

. Using the prediction function of the Al platform, what is the temperature of water when the dissclution
rate 15 07 Discuss with your gronpmates if zero dissolution rate is possible.
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