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

1 beaker (11}

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 te 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.

REXET 71 (1)

. (RGNS

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
pen 2

Heat
The purple water above the flame begins to (rise/sink) and moves
towards the (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. Setupthe large beaker, candle, and cardboard as illustrated in diagram {a). Next,
introduce a glowing splint near the opening as shown in diagram (b).

Caution;
» Keep enough 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 (rises / sinks), which in turn
draws the 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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Practical Task:

Curriculum Link: ~ Unit 11: Healthy Body

Two students are investigating reaction time.

- E

Perform practical work to find out one’s reaction time

Student A drops a Im ruler.  Student B catches the ruler between her thumb and fingers, as shown in the
diagram below. The distance the ruler fell before being caught is recorded.

a—d

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

wlo|u|o|w|e|w|n]e

109

o

108

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

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

> 1 (451 F2)

R

LIRS

(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
2 Same people/roles / [Experimenter]
3 Same (catching) hand v [Experimenter]
4 No practice ¢ [Experimenter]
5 Same influence/lack of influence of caffeine v {Environment]
6 Same place/environment or light level ¢ (Environment]
7 Same time of day [Time]
8 Dropped, not thrown/pushed down [Pracedure]
9 Same catching position v [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

Originality

Counting the number of all
separate respanses

(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

(¢} The following shows a mobile application which could test the reaction time of ind

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:

(i)

{iii)

(v}

Volume of ingredient in the drink (cm’)
Control group Experimental group

Ingredient used to make the drink

Coke 300 240

Alcohol 0 60

What is the independent and dependent variable in this experiment?

Independent variable: The presence or absence of alcohal in the drink

Dependent variabie: The reaction time of the individuals.

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

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.

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




g B R AET 774 (f5F2)

1A
Zlggijzjnln-l_gl% _&LL_L_,E Ml/\UE}ir—E%FEﬁ :[t 3}' E‘J’
i% BT ERLER :

EEFEETHHRWE (238, stETHE) |« iEBaEElEEE (ERHERE
BfE)  IBEHIEE (F—BE. B—IRE. HESEE Fﬁ)\U&wQTHH$MT
=M HﬁﬁHERgﬁi%*}%}E}zﬁﬁi—tl—'fTE%ﬁ) o l_&nln-l_in%T'u'l_:Ei_ Tﬂ{g{g%ﬁ\ EEIME
ax = RIS FIR AR R 2 H AT R e

-ﬁﬁﬁ@%&%ﬂ%&?ﬁ%ﬁ&@%ﬁ%ﬁ%,ﬁ%Xﬁ%E(%ﬁ%\%ﬁxﬁﬁ\
EFYE) REERGEZE, BE—EHSEREMERYE. i@, Bt REBKRBERDEH
AT AR RRAR A, BtkgE=HEBR.

« AR AR ERIER, BHEM E?I)\EFH?*%%JTEFHEE%L TEURWER ST #r, b

BREBELERARSRENG ZNBEEEAEN, EXRE LIPS KRR, xEFER
HAGUR, FeEFANERRHETE,

{"l@

2R ERFERYE




g B SR EeET o (B1F2)

Bz O 88 - R BB (SRIS)
« (B24
- BRI B, STEEHE, ﬂ%i@ﬂ%ﬁﬁ%T%E%E%&

- AMEEHE R BEE. REE. THEENYEE, THERAREREGIANEME.
° /= %H:F/\E,-

« BRLE | BHEBEEHRAE |\ [ AHEFTELHEE | FREEERA
g, SEHEBERIRNEEERIEREIL.

« iE5n

« MINZIEMAIE, Gl [ BAEEETSOUELHETHE? | . s
BE NS Y EERLE

- SRS NN IR SR B EREGAEE, RARNEHFNBHEER




I

.‘...

3G
« (B2

- PHERARAERIZEFEEFHNEE (WMIRR. KE. BF. BAER ,
BTN —ER .

- H 5P sh

i

- AMEZRRESIRMGE, REBEKBERRTINLA ARBEERZDLE AR
E X

- EFR

» AIERETIEfHRMETS, BIansRRERE — BB ARG R BE, IEEEiE
AEREFHERIENETERNES.

- SIEREBZMAAEERIFH Tt EAT. EERENEFEFENARG.




B ER B R 19“%2)
AL
. (B2

- A FRHFHERAENNESE, T HBERSEANBEE, B REIESH
'Eﬁi'?éﬁ__l-ﬁ |‘§:|_n:|:1a

il
N
2
O
§

./= %H:F/\E,-
c AMARBEKRSEETEHEEERIURE LG, ERERHTRZNBEEEREX
323
_HJ[I)\}E@J DI K Z2E AN R EBIRRAE SR, LR AR 7,
T & amimZE BERZE .

- xFHAEER [ fRex - B - 2IE ] BIR, SIESEREREEE, E—DE
EERRH




CieRt]

A3

KRS (BIF3)
EBIELTHER. REMATEE

E

Science (S1-3)
Using AI platform to
perform scientific practical activity

Sample

Temperature Experiment

Investigating the effect of temperature
on dissolution rate

Science Education Section, EDB

2025

1
2

Objectives
To investigate the effect of temperature on dissolution rate
To recog the role of a led in ensusing the scieatifi is valid for
establishing cavsality

Safetv precautions

.

All glassware should be handled with care.
Be aware of the hot temperature.

Materials and apparatus

1

- SV

P

20 g fine sugar powder

250 cm’ water (about 60°C)
Thermometer x 1
Glassrodx1

Beaker (150 cmr’®) = 1
Stopwatch x 1

Spamla * 1

'art A: Introduction

Scenario: A student ordered a cup of iced lemon tea during 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 remained at the bottom of the cup.

Based on this observation, write a hypothesis.

Identify the variables in the fair test.

)¢ variable D: variable Control variables

Part xperimenting Procedures

O e W

8
9
1

Pour 50 em’ of water (about 60°C) in the beaker.

Pour tap water in the beaker to adjust the temperature.

Mix well Use thermometer to measure and record the temperature of water in the beaker.

Add a spoonful of fine sugar powder in the beaker by a spatula

Start the stopwatch immediately and adding the sugar.

Stir the muxture with a fixed rate.

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

Repeat steps 1 —7 FOUR times, with different temperature at step 3

Input the data to the online platform: https://sciedubub sithub io/dissok
0. Send the data of your group to the teacher.

temp-time e html

Part C: Explanation and Discussion

®  Stumng speed ®  SoMute Size Factor (1/mm)
The number of revolutions of glass rod in 10 Coarse sugar - 23
seconds: < Fine sugar 4

Stisring speed = rev/ min

®  Record your results ia the following table:

Te of water in step 3 (°C) Dissolving time in step 7 (s)

[V P () Y

[

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

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

o

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

™

Does the pattemn you observed in Q1 support or refute the hypothesis you made?

=

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

w

Propose at least two suggestions (e.2. apparams, investigate mode, procedures, etc) to modify the
scientific investigation.

o

Using the prediction function of the Al platform, what is the dissolving time when the temperature of
water is 95 °C ?

Using the prediction function of the Al platform, what 1s the temperature of water when the dissolution
rate 15 07 Discuss with your groupmates 1f zero dissolution rate is possible.
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