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Through Science in Practice learners explore science in 
its real-world context, applying conceptual 
understanding to solve authentic problems. The series 
fosters an inquiry-driven approach, inspiring and 
encouraging innovation; and is designed around the 
21st Century Competencies framework for teaching 
and learning in ‘O’-level Physics.

n	 Organised to highlight important core and 
disciplinary concepts of the syllabus

n	 Engaging activities that develop skills of scientific 
inquiry and experimentation in global contexts

n	 Prompts learners to reflect on the development of 
their skills, and the ethical dimensions of science

n	 Promotes design thinking through STEM activities 
and highlighting links to learning in other subjects 
in the curriculum
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Through Science in Practice learners explore science in 
its real-world context, applying conceptual 
understanding to solve authentic problems. The series 
fosters an inquiry-driven approach, inspiring and 
encouraging innovation; and is designed around the 
21st Century Competencies framework for teaching 
and learning in ‘O’-level Physics.

n	 Organised to highlight important core and 
disciplinary concepts of the syllabus

n	 Engaging activities that develop skills of scientific 
inquiry and experimentation in global contexts

n	 Prompts learners to reflect on the development of 
their skills, and the ethical dimensions of science

n	 Promotes design thinking through STEM activities 
and highlighting links to learning in other subjects 
in the curriculum
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Through Science in Practice learners explore science in 
its real-world context, applying conceptual 
understanding to solve authentic problems. The series 
fosters an inquiry-driven approach, inspiring and 
encouraging innovation; and is designed around the 
21st Century Competencies framework for teaching 
and learning in ‘O’-level Physics.

n	 Organised to highlight important core and 
disciplinary concepts of the syllabus

n	 Engaging activities that develop skills of scientific 
inquiry and experimentation in global contexts

n	 Prompts learners to reflect on the development of 
their skills, and the ethical dimensions of science

n	 Promotes design thinking through STEM activities 
and highlighting links to learning in other subjects 
in the curriculum
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Through Science in Practice learners explore science in 
its real-world context, applying conceptual 
understanding to solve authentic problems. The series 
fosters an inquiry-driven approach, inspiring and 
encouraging innovation; and is designed around the 
21st Century Competencies framework for teaching 
and learning in ‘O’-level Physics.

n	 Organised to highlight important core and 
disciplinary concepts of the syllabus

n	 Engaging activities that develop skills of scientific 
inquiry and experimentation in global contexts

n	 Prompts learners to reflect on the development of 
their skills, and the ethical dimensions of science

n	 Promotes design thinking through STEM activities 
and highlighting links to learning in other subjects 
in the curriculum
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Through Science in Practice learners explore science in 
its real-world context, applying conceptual 
understanding to solve authentic problems. The series 
fosters an inquiry-driven approach, inspiring and 
encouraging innovation; and is designed around the 
21st Century Competencies framework for teaching 
and learning in ‘O’-level Physics.

n	 Organised to highlight important core and 
disciplinary concepts of the syllabus

n	 Engaging activities that develop skills of scientific 
inquiry and experimentation in global contexts

n	 Prompts learners to reflect on the development of 
their skills, and the ethical dimensions of science

n	 Promotes design thinking through STEM activities 
and highlighting links to learning in other subjects 
in the curriculum
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Through Science in Practice learners explore science in 
its real-world context, applying conceptual 
understanding to solve authentic problems. The series 
fosters an inquiry-driven approach, inspiring and 
encouraging innovation; and is designed around the 
21st Century Competencies framework for teaching 
and learning in ‘O’-level Physics.

n	 Organised to highlight important core and 
disciplinary concepts of the syllabus

n	 Engaging activities that develop skills of scientific 
inquiry and experimentation in global contexts

n	 Prompts learners to reflect on the development of 
their skills, and the ethical dimensions of science

n	 Promotes design thinking through STEM activities 
and highlighting links to learning in other subjects 
in the curriculum
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The titles in this Science in Practice 
Science Physics series include:
	■ Science Physics `O´/`N´  Level 

Textbook 
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Workbook
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Practical Workbook
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Through Science in Practice learners explore science in 
its real-world context, applying conceptual 
understanding to solve authentic problems. The series 
fosters an inquiry-driven approach, inspiring and 
encouraging innovation; and is designed around the 
21st Century Competencies framework for teaching 
and learning in ‘O’-level Physics.

n	 Organised to highlight important core and 
disciplinary concepts of the syllabus

n	 Engaging activities that develop skills of scientific 
inquiry and experimentation in global contexts

n	 Prompts learners to reflect on the development of 
their skills, and the ethical dimensions of science

n	 Promotes design thinking through STEM activities 
and highlighting links to learning in other subjects 
in the curriculum
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Through Science in Practice learners explore science in 
its real-world context, applying conceptual 
understanding to solve authentic problems. The series 
fosters an inquiry-driven approach, inspiring and 
encouraging innovation; and is designed around the 
21st Century Competencies framework for teaching 
and learning in ‘O’-level Physics.

n	 Organised to highlight important core and 
disciplinary concepts of the syllabus

n	 Engaging activities that develop skills of scientific 
inquiry and experimentation in global contexts

n	 Prompts learners to reflect on the development of 
their skills, and the ethical dimensions of science

n	 Promotes design thinking through STEM activities 
and highlighting links to learning in other subjects 
in the curriculum

The titles in this Science in Practice 
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Science in Practice (Textbook)
Through Science in Practice learners explore science in its real-world context, applying conceptual 
understanding to solve authentic problems. The series fosters an inquiry-driven approach, inspiring 
and encouraging innovation; and is designed around the 21st Century Competencies framework for 
teaching and learning.

•	 Organised to highlight important core and disciplinary concepts of the syllabus.

•	 Engaging activities that develop skills of scientific inquiry and experimentation in global contexts. 

•	 Prompts learners to  reflect on the development of their skills, and the ethical dimensions of science.

•	 Promotes design thinking through STEM activities and highlighting links to learning in other subjects 
in the curriculum.
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‘O’ Level Physics Textbook  
9789814953436 • $31.90

‘O’ Level Science Physics 
Theory Workbook  
9789814953528 • $11.20 

‘O’ Level Physics Theory 
Workbook  
9789814953511 • $14.00 

‘O’ Level Science Physics 
Practical Workbook  
9789814953566 • $10.70 

‘O’ Level Physics Practical 
Workbook  
9789814953559 • $13.50 

‘N’ Level Science Physics 
Theory Workbook  
9789814953535 • $10.10 

‘O’/’N’ Level Science Physics 
Textbook  
9789814953412 • $25.20 

‘N’ Level Science Physics 
Practical Workbook  
9789814953573 • $10.10 

To place your order email  
singapore.enquiries@hoddereducation.com
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S e c t i o n  I  Measurement

Topic 1: Physical Quantities, Units and Measurement

9

Question 1: Very big and very small 
The terms mega- or giga- are now widely used 
in prefixes to inform the reader that the object 
being described is very big, for example a 
“mega-structure”, like the Great Wall of China. 
Conversely, the prefixes nano- or micro- will 
represent something very small, for example 
“nanotechnology”. However, in science and 
technology, these terms have very precise 
meanings.

a.  The Great Wall of China is the longest human-
made structure on Earth. It is said that it would take about 40 days non-stop to walk the total 
length of the actual wall at an average walking speed. Estimate this distance in the SI unit for 
distance.    [2]

  

b. One millionth of a metre is sometimes called a “micron”, but using SI units, micrometre is a 
more consistent term. 

(i)    A human hair may be about 100 micrometres in diameter, write down this value using the 
correct symbol.   [1]

  _______________________________________________________________________________

(ii)   Express the same value in metres.  [1]

  _______________________________________________________________________________

(iii)  Approximately how many atoms are there in the diameter of a human hair? (Give an order of 
magnitude answer.)         [1]

  _______________________________________________________________________________

(iv)   An alternative spelling of micrometre is micrometer, but what other meaning does this word 
have in the science of measurement?  [1]

  _______________________________________________________________________________

c. The World’s largest power station (greatest output) is the Three Gorges hydroelectric power 
station on the Yangtze River in China. Its maximum output is 22.5 GW. Express this power 

(i)  in watts, and  [1]

(ii)  in megawatts. [1]

  _______________________________________________________________________________
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d. Digital electronics involves both very large and very small numbers. For example, a modern 
laptop computer may have a processor with a “speed” of 4.0 GHz and a memory of 1.0 
Terabytes (= 1012 bytes). 

(i)    In general terms, the “speed” of the computer is a measure of how quickly the central 
processing unit (CPU) can respond to instructions. For a 4.0 GHz processor, what is the 
average time delay between such “cycles” (expressed in seconds and in nanoseconds)?  [1]

  _______________________________________________________________________________

(ii)  Express 1.0 Terabytes in gigabytes.   [1]

  _______________________________________________________________________________

(iii)  How many high-resolution images with an average size of 20 megabytes could be stored on 
this laptop’s memory?  [1]

  _______________________________________________________________________________

Question 2: Pendulum clocks 
For over 250 years (until the mid-1930s), pendulum clocks were the most accurate 
timekeepers in the world. One hundred years ago many homes had a clock similar 
to the one shown in the picture. Many people liked the tick-tock sound that they 
made! Sarah’s family still have a similar clock in their hallway. It is not electrical/
electronic, so it has to be ”wound up”, giving it energy, about once a week.

a. Explain what is meant by 
(i)  the period of a pendulum. 

  [2]

  _______________________________________________________________________________

  _______________________________________________________________________________

(ii)  the amplitude of a pendulum’s swing.                                                                                                         [2]

  _______________________________________________________________________________

  _______________________________________________________________________________

b.  Describe how Sarah could use a stopwatch to measure the period of the pendulum in the clock 
as accurately as possible. [3]
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Question 1: Singapore Flyer
The Singapore Flyer has a diameter of 150 m, which 
makes it the second largest observation wheel in the 
World. There are 28 carriages and each complete 
rotation of the Flyer takes 30 minutes. The Flyer rotates 
continuously at a rate which is slow enough to enable 
passengers to get on or off without the need for the 
carriages to stop moving.

a. (i)  What distance does each carriage travel in one complete revolution?  [1]

  _______________________________________________________________________________

(ii)  Is distance a scalar or vector quantity? [1]

  _______________________________________________________________________________

b. Describe how the displacement of a carriage changes during one revolution. [2]

  

  

  

c. (i)   Calculate the rate (in m/s) at which a carriage revolves in a circle.  [2]

  _______________________________________________________________________________

  _______________________________________________________________________________

(ii)  Compare your answer to a typical walking speed for an adult. [1]

  _______________________________________________________________________________

  _______________________________________________________________________________

  

d. (i)  Can your answer to (c) be described as a speed or a velocity?  [1]

  _______________________________________________________________________________

 (ii)  Explain the difference. [2]

  _______________________________________________________________________________

  _______________________________________________________________________________

  _______________________________________________________________________________

  _______________________________________________________________________________

Stretch and Challenge
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e.  [2]

What is the angular speed of the rotating flyer?

The rate at which an object is rotating can also be given in degrees per second (°/s).

  

f. The direction of rotation of the Flyer is clockwise as seen in the picture. This was chosen 
because Feng Shui masters believed it would be beneficial. What is the velocity of a moving 
carriage in the 3 o’clock position? [2]

g. Give: 
(i)    One other example of a scalar quantity.  [1]

  _______________________________________________________________________________

(ii)   One example of a vector quantity (neither of which have already been mentioned in this 
question).  [1]

  _______________________________________________________________________________

h. Discuss the energy transfers that are taking place while the Flyer is in continuous operation. [3]

Topic 7 refers to different forms of energy: kinetic, chemical, gravitational, elastic, light, 
thermal, electrical and nuclear.

 �Hint

● Beyond the syllabus

■	Thought Process
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Problem Solving in Real-World Contexts  
Upper Secondary Physics  
Prepare for the challenging questions in the GCE ‘O’ Level Physics examinations 
with real-world contexts that ensure a deeper understanding of the topics and 
how they are connected. 

•	Prepare for the real-world context questions with notes and guidance, worked 
examples and exam-style questions. 

•	Deepen understanding and explore the connections of how various topics 
come together with practice questions that test relationships of different topics. 

•	Check understanding with detailed answers and explanations at the back of the 
book.

9789814801911 • $12.05

Practical Guide: Physics for ‘O’ Level
Practical Guides: Physics for ‘O’ Level is a practical guide, based on the latest MOE 
syllabus, designed to provide structured and scaffolded instructions on how to approach 
the practical examination as well as to develop the essential skills in answering the 
questions effectively. 

•	 Build the key laboratory skills required with tips on experimental techniques.
•	 Practise experiments based on commonly tested themes with a focus on planning for 

experiments.
•	 Develop a deeper understanding on how to approach practical assessments with an 

emphasis on simulated exam-style practical questions.
•	 Achieve mastery in all aspects of the practical exams with guided tips on how to 

answer effectively.
9789814801720 • $12.00

Keep up-to-date: get the latest news by signing up to  
our eUpdates: www.hoddereducation.sg/eupdates
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