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EXEMPLAR Factors affecting the strength of an electromagnet Student Manual
Investigative Study — To study the factor s affecting the strength of an electromagnet

Task outline:

In this investigation, you are going to find the factors affecting the magnetic force produced by an
electromagnet and design experiments to show their relationships. You should collaborate with your
group-mates to complete the task. You should apply your knowledge and skills in Physics to solve the
problems and draw conclusions based on the results obtained.

The investigation is divided into five stages.

1. Searching for and defining questions for investigation

Developing an investigation plan

Conducting the investigation

Organising and analysing data for ajustified conclusion

Presenting the investigation findings with a written report, posters and other means

o~ DN

Appar atus:
Soft iron C-core

[
® |Ironplate

® Wrapping wire

® Low voltage power supply

® Ammeter

® Rheostat

® Switch

® G-clamps and wooden blocks

® Stand

® Pulley and strings

® \\Veights

® Connecting wires

® Polystyrene board

Students are recommended to propose other apparatus and materials that may be useful.

P13



EXEMPLAR Factors affecting the strength of an electromagnet Student Manual

Discussion:

1. Propose the factors that can affect the magnetic force of an electromagnet. Are these factors
changeable in the experiment? Identify the independent variables, dependent variables and control
variablesin your experiment.

2. Carry out abook and web search. Collect more information about electromagnets.
3. Design aseries of experimentsin which you can check your hypotheses.

4. Carefully examine the feasibility and validity of your experiments.

5. Carry out arisk assessment to identify the safety precaution(s) needed to be taken.
Assessment:

Your work will be assessed in the following areas.

Design of the experiment (marks to be given in the report)

1. Hypothesis and experiment design

2. Dependent, independent and control variables

This part should be submitted before the experiment. Comments will be given and your revised plan should
be included in the report.

| mplementation

Implementation of action plan with understanding

Proper use of apparatus

Proper experimental skills

Group work and time management

Ability to deal with problems encountered independently.

Questl ons may be asked during the experiment to verify understanding.

o kr w DN PRE

Report

1. Theory

2. Experiment Design and Procedure Draft should be submitted before the experiment. Each

3. Apparatus group isrequired to submit one set only

4. Data presentation and graph plotting Individual work. To be

5. Analysisand conclusion drawn according to experimental results attached to the end of group work.
6. Record of reference materials

P2/3



EXEMPLAR Factors affecting the strength of an electromagnet Student Manual

Record format for reference materials

Book / Website :
Author : Publisher / Organisation : Year :
Reading / Browsing Date : Time spent on studying the information :

Relevant information:

Work Schedule:

13 Sep 2010 Submission of Experiment Design
21 Sep 2010 Trial/Preliminary experiment

28 Sep 2010 Experiment

4 Oct 2010 Submission of Report

P3/3
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EXEMPLAR Factors affecting friction Student Manual
Investigative Study - To study the factor s affecting friction

Task outline:

In thisinvestigation, you are going to find the factors affecting friction and design experiments to show their
relationships.  You should collaborate with your group-mates to complete the task. You should apply your
knowledge and skillsin Physicsto solve the problems and draw conclusions based on the results obtai ned.

The investigation is divided into five stages.

1. Searching for and defining questions for investigation

Developing an investigation plan

Conducting the investigation

Organising and analysing data for ajustified conclusion

Presenting the investigation findings with a written report, posters and other means

o~ DN

Appar atus:
The following apparatus and materials will be provided:

+  Wooden block

¢ Drawing board

¢+ Spring balance

+  Weights and nuts

¢  Electronic balance

¢ Spiritleve

¢+ Finebrush

Students are recommended to propose other apparatus and materials that may be useful.

Discussion:
1. Propose the factors that can affect friction. Are these factors changeable in the experiment ? Identify
the independent variables, dependent variables and control variablesin your experiment.

2. Carry out abook and web search. Collect more information about friction.

3. Design aseries of experimentsin which you can check your hypotheses.

4. Carefully examine the feasibility and validity of your experiments.

5. Carry out arisk assessment to identify the safety precaution(s) needed to be taken.
Assessment:

Your work will be accessed in the following areas.

P12



EXEMPLAR Factors affecting friction Student Manual
Design of the experiment (marks to be given in the report)

1. Hypothesis and experiment design

2. Dependent, independent and control variables

This part should be submitted before the experiment. Comments will be given and your revised plan should
be included in the report.

I mplementation

Implementation of action plan with understanding

Proper use of apparatus

Proper experimental skills

Group work and time management

Ability to deal with problems encountered independently.

Questl ons may be asked during the experiment to verify understanding.

o~ DN PE

Report
L Theory _ Draft should be submitted before the experiment.  Each
2. Experiment Design and Procedure . . .
group isrequired to submit one set only
3. Apparatus
4. Data pr.esentatlon and_ graph plotting | | Individual work. To be
5.  Analysisand conclusion d_rawn according to experimental results attached to the end of group work.
6. Record of reference materials

Record format for reference materias

Book / Website :
Author : Publisher / Organisation : Year :
Reading / Browsing Date : Time spent on studying the information :

Relevant information:

Work Schedule:

13 Sep 2010 Submission of Experiment Design
21 Sep 2010 Tria/Preliminary experiment

28 Sep 2010 Experiment

4 Oct 2010 Submission of Report

P2/2



&t TEMRERENRNER B4 T
REME —MRETEMNBHENRR

BEB B -

B B E R RS E Y A E

FEEERTY B EKTEF-EHRBRENEIMESH B ESHNEE - [RIEXE
T JE2 FR — (8 47 B B0 ST 9 S AR B VPR sinQQ0) B IE LR AV BEBR o IR ZHER/NAE R B HEE S R E
& EF - AT Z BB SR AR K A E > WHAEANRERBINE RGN &w -

PRFTE B o1 Ry 1 P B
1 =N E SR 7e ey M8

2. HIEBEEAE

3. FEEKEHR

4. ZH%%D%?FHEM@IM’EEHAEEE’JZ%%?

5. mmEEEHE - MERHNEM T AHMEERKAELE
‘e

£ 40 [F] 22 6 18 oy 85 DU T S5 B AR -

o U1
o fEiHhs LEENE K
® I EE 3%
° KR

B 5 75 T 4 £ L7 9 45 A R -

By
1L REFENMBRHENHRE AEHRBEEFTEHERIZZSE IS 2 850 F 5 d kit
I%E@”E - NEEMEHEE -
EANMEREEELEFRNBEGNER -
EEEZ — Z 51 1 & B 2 M ufﬂ’]”EI’MEJ“ °
7 4 i 15 F Bk 09 w1 47 MR A U
E’E??EW?‘E%WEU\%ﬁggﬁﬁﬁ%ﬂ’ﬂ%é\?ﬁ%%ﬁﬁ °

gk wN

%
TRET R 58 B AR 18 DL 4% (18 J7 1 2R B A

P12



&t TEMRERENRNER B4 T

ERNRFT (BEHRED—0f5¥D )

1 st E—EARM R ESHVRBANEMER

2. ROV BEBEAYINERE - IS S ERE S HE R -

3 J%T)Lr&ﬁ*”ﬂf—ﬂ?’*%ﬂ‘%% |

EEOHFEERAER > ARKEBEZANE R ETsTE - I0FF & & 1Y s st I 50 F b
%EP

Iﬁ#

ETRR

1. ¥z B s VL & 17 5T &

i A s

1E e B 8 B iR (R 40T

[ X = F R by ] 7B 3

B A 8 17 fig i [ R HY RE

%Eﬂﬁzfs%a WA IREH - DU E E S H R Ay A -

SR N AN

BRERR
# 5 o .
B By 30 5 1 25 B ERpFRxER - BEDEA AR —mER -
,fa‘é
B R M g Bl E R
95 BT B &5 2 93 7 AL E6 46 i [EAEE - B 1F A 4 30 45 1Y (2 T -
SLEEk 2 E E R
WRAWGEE » stz F &R
=k | 40
fE - R A B R g
B /i E H O 3 2 4 FIT R B
HHE &R :
THEEER :
2010 4% 11 H 06 H X E Rk
20104 11 § 13 H ECIDER
2010411 H 20 H L
2010 4% 11 H 27 H E R

P2/2



EXEMPLAR Factors affecting range of projectile Student Manual
Investigative Study - To study the factor s affecting the range of a projectile

Task outline:

Prior knowledge of projectile motion is required.

In this investigation, you are going to make an air table or other apparatus suitable for studying projectile
motion and design experiments to show that the range of projection of an object is proportional to v* and
sin(26) of the projection. You should collaborate with your group-mates to complete the task.  You should
apply your knowledge and skills in Physics to solve the problems and draw conclusions based on the results
obtained.

The investigation is divided into five stages.

1. Searching for and defining questions for investigation

Developing an investigation plan

Conducting the investigation

Organising and analysing data for ajustified conclusion

Presenting the investigation findings with a written report, posters and other means

a DN

Appar atus:
The following apparatus and materials will be provided:

+ Air blower

+ Disc moving on the air table

+ Digital video camera

* Metrerule

Students are recommended to propose other apparatus and materials that may be useful.

Discussion:

1. Propose the factorsthat can affect the range of aprojectile.  Are these factors changeable in the
experiment ? |dentify the independent variables, dependent variables and control variables in your
experiment.

2. Carry out abook and web search. Collect more information about projectile motion.
3. Design aseries of experimentsin which you can check your hypotheses.

4. Carefully examine the feasibility and validity of your experiments.

5. Carry out arisk assessment to identify the safety precaution(s) needed to be taken.
Assessment:

Your work will be assessed in the following areas.

P12



EXEMPLAR Factors affecting range of projectile Student Manual
Design of the experiment (marks to be given in the report)

1. Makean air table or other apparatus for studying projectile motion

2. Decrease the acceleration of the disc so that slow motion can be demonstrated

3. Makethe emitter for the projectile

This part should be submitted before the experiment. Comments will be given and your revised plan should
be included in the report.

I mplementation

Implementation of action plan with understanding

Proper use of apparatus

Proper experimental skills

Group work and time management

. Ability to deal with problems encountered independently.

Questl ons may be asked during the experiment to verify understanding.

o~ DN PE

Report

1. Theory Draft should be submitted before the experiment. Each group
2. Experiment Design and Procedure isrequired to submit one set only

3. Apparatus

4. Datapresentation and graph plotting Individual work. To be

5. Analysis and conclusion drawn according to experimental results attached to the end of group work.
6. Record of reference materials

Record format for reference materialsif any

Book / Website :
Author : Publisher / Organisation : Year:
Reading / Browsing Date : Time spent on studying the information :

Relevant information:

Work Schedule:

6 Nov 2010 Submission of Experiment Design
13 Nov 2010 Trial/Preliminary experiment

20 Nov 2010 Experiment

27 Nov 2010 Submission of Report

P2/2
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EXEMPLAR Factors affecting the rate of cooling of hot water Student Manual
Investigative Study —To study the factor s affecting the rate of cooling of hot water

Task outline:

In this investigation, you are going to find the factors affecting the rate of temperature drop of hot water
and design experiments to show their relationships. You should collaborate with your group-mates to
complete the task. You should apply your knowledge and skills in Physics to solve the problems and
draw conclusions based on the results obtained.

The investigation is divided into five stages.

1. Searching for and defining questions for investigation

2. Developing an investigation plan

Conducting the investigation

Organising and analysing data for ajustified conclusion

Presenting the investigation findings with awritten report, posters and other means

g b~ w

Apparatus:
The following apparatus and materials will be provided:

+ Datalogger

+ Temperature sensor

+ Vacuum flask

* Stirrer

+ Thermometer

+ Cork plate

+ Electric kettle

Students are recommended to propose other apparatus and materials that may be useful.

Discussion:

1. Propose the factors affecting the rate of cooling of hot water. Identify the independent variables,
dependent variables and control variablesin your experiment.

Carry out abook and web search about the law of cooling.

Write down an equation relating the power loss and the rate of temperature drop of the hot water.
Design a series of experiments to verify the equation proposed in (3).

Carry out arisk assessment to identify the safety precaution(s) needed to be taken.

a b~ DN

Assessment:
Your work will be accessed in the following areas.

P1/2



EXEMPLAR Factors affecting the rate of cooling of hot water Student Manual
Design of the experiment (marks to be given in the report)

Design an experiment to find out how the factor(s) affect the rate of temperature drop of hot water.

This part should be submitted before the experiment. Comments will be given and your revised plan
should be included in the report.

| mplementation

Implementation of action plan with understanding

Proper use of apparatus

Proper experimental skills

Group work and time management

. Ability to deal with problems encountered independently.
Queﬂlons may be asked during the experiment to verify understanding.

o > 0w N PE

Report
1. Theory . :
, , Draft should be submitted before the experiment. Each group
2.  Experiment Design and Procedure . . :
isrequired to submit one set only
3. Apparatus
: 2atj pr.esen;atlon Tnd gradph plotting dingt et it Individual work. To be
: nalysis and conclusion .rawn according to experimental results attached to the end of group work.
6. Record of reference materials

Record format for reference materialsif any

Book / Website :
Author : Publisher / Organisation : Year:
Reading / Browsing Date : Time spent on studying the information :

Relevant information:

Work Schedule:

6 Nov 2010 Submission of Experiment Design
13 Nov 2010 Trial/Preliminary experiment

20 Nov 2010 Experiment

27 Nov 2010 Submission of Report

P2/2
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EXEMPLAR Factors affecting terminal velocity Student Manual
Investigative Study - To study the factor s affecting terminal velocity

Task outline:

In thisinvestigation, you are required to find the factors affecting the terminal velocity of a falling sphere in
water and design experiments to show their relationships. You should collaborate with your group-mates to
complete the task. You should apply your knowledge and skills in Physics to solve the problems and draw
conclusions based on the results obtained.

The investigation is divided into five stages.

1. Searching for and defining questions for investigation

Developing an investigation plan

Conducting the investigation

Organising and analysing data for ajustified conclusion

Presenting the investigation findings with a written report, posters and other means

a DN

Appar atus:
The following apparatus and materials will be provided:

¢+ A plastic hollow tube of 5 cm diameter and 2 m long

+  Hollow sphere(s) of 1.5 cm diameter

¢ Small metal spheres

¢  Stop watch

¢ Metrerule

Students are recommended to propose other apparatus and materials that may be useful.

Discussion:
1. Propose the factorsthat can affect terminal velocity. Are these factors changeable in the experiment?
Identify the independent variables, dependent variables and control variablesin your experiment.

2. Carry out abook and web search. Collect more information about terminal velocity.
3. Design aseries of experimentsin which you can check your hypotheses.

4. Carefully examine the feasibility and validity of your experiments.

5. Carry out arisk assessment to identify the safety precaution(s) needed to be taken.
Assessment:

Your work will be assessed in the following areas.

P1/2



EXEMPLAR Factors affecting terminal velocity Student Manual
Design of the experiment (marks to be given in the report)

1. Hypothesis and experiment design

2. Dependent, independent and control variables

This part should be submitted before the experiment. Comments will be given and your revised plan should
be included in the report.

I mplementation

Implementation of action plan with understanding

Proper use of apparatus

Proper experimental skills

Group work and time management

Ability to deal with problems encountered independently.

Questl ons may be asked during the experiment to verify understanding.

o~ DN PE

Report

1. Theory

2. Experiment Design and Procedure Draft should be submitted before the experiment. Each

3. Apparatus group isrequired to submit one set only

4. Datapresentation and graph plotting Individual work. To be

5. Analysis and conclusion drawn according to experimental results attached to the end of group work.
6. Record of reference materials

Record format for reference materialsif any

Book / Website :
Author : Publisher / Organisation : Year:
Reading / Browsing Date : Time spent on studying the information :

Relevant information:

Work Schedule:

13 Sep 2010 Submission of Experiment Design
21 Sep 2010 Trial/Preliminary experiment

28 Sep 2010 Experiment

4 Oct 2010 Submission of Report

P2/2
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