Assignment #3: Energy & Society

· Answer all questions on a separate sheet of paper.  Show all your work/calculations.  

· Use the GAS method for solving word problems.

· You may type some of your answers.  

· Cite sources of your research.
	
	
	K/U
	T
	C
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	1.
	In your own words, explain if mechanical work is done on each of the following cases: 

a) A heavy box sits on a rough horizontal counter in a factory.

b) An employee pulls on the box with a horizontal force and nothing happens.

c) The same employee goes behind the box and pushes even harder, and the box begins to move.  After a few seconds, the box slides onto frictionless rollers and the employee lets go, allowing the box to move with a constant velocity.             (5.1)
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	2.
	A 68-kg rock climber who is 320 m above the ground descends down a rope at 
[image: image1.emf]1.5m/s
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.  Using the ground as a reference point, determine the total mechanical energy of the rock climber at this point. (5.2)
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	3.
	Describe the energy transformations occurring in each of the following situations.                                                                               (5.3)

a) Grass is growing.

b) A vibrating guitar string is heard around the room.

c) A stuntman falls and lands safely on a trampoline.

d) The black asphalt on a driveway gets warm in the hot sun.
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1

	4.
	Copy and complete the table below.  


                                                                                                               (5.4)
	10
	
	
	

	5.
	A 54-kg person climbs a set of stairs at a constant speed from the first floor to the fourth floor in 32 s.  The change in height from one floor to the next floor is 3.4 m.  

a) Calculate the gravitational potential energy at the top of the climb relative to the first floor.

b) Calculate the power of the person for the climb.

c) If a lighter person climbed the stairs in the same time, would this person’s power be higher or lower? Explain. 

                                                                                                                  (5.5)
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	6.
	a) Research to find out how the caloric theory was disproved.      (6.1)

b) How do thermal energy, temperature, and heat differ?             (6.2)

c) Define thermal conduction, convection, and radiation.            (6.2)
	3
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	7.
	Alex places a 2.0 kg-block of aluminum that had been heated to 
[image: image2.emf]1000 °C









   

100.0
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 in 1.5-kg of ethyl alcohol with an initial temperature of 
[image: image3.emf]18.0 °C
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.  What is the final temperature of the mixture?                                     (6.3)
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	8.
	How much thermal energy is needed to change 100.0 g of ice at 
[image: image4.emf]-20.0 °C
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 into steam at 
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?                                                          (6.4)
	1
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	1
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	9.
	Write the nuclear reaction equation for each of the following beta decay transformations and state the new element of the daughter atom.  Use the periodic table to determine atomic numbers. 

a) Gold-198 undergoes beta-negative decay.

b) Iron-53 undergoes beta-positive decay.

c) Argon-37 undergoes electron capture.

d) Curium-248 undergoes alpha decay.                                      (7.2)
	
	
	
	1

1

1

1

	10.
	Cobalt-60, with a half-life of 5.3 years, has a number of applications, including medical therapy and the sterilization of medical tools.  Determine the mass of a 50.0-g sample that would remain after:  

a) 6 months

b) 5 years                                                                                          (7.3)
	1
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	11.
	Calculate the energy (express both in joules and MeV) released in the following reaction, given the masses indicated:                                                             

         
[image: image6.emf]235 1 90 135 1
aU+ gn — wSr+ 'ZXe +11(yn)
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                                                                                                                 (7.4)
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	12.
	Determine the energy released when uranium-235 produces tellurium-140 and zirconium-94, according to the nuclear fission reaction equation below.  Use the given masses.


[image: image10.emf]235 1 140 94 1
wU+ on— Gle+ ,Zr+ 2(011) + energy
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	13.
	a) Compare and contrast nuclear fission and nuclear fusion.  

b) Explain why nuclear fusion is more difficult to achieve than nuclear fission.

c) Why is nuclear fusion more desirable than nuclear fission for power generation?                                                                         (7.5)
	2
	
	
	1

1

	
	TOTAL:
	38
	20
	10
	30


	Student’s Name
	Course
	Date
	Task/Activity

	
	SPH3U
	
	Energy & Society Unit: Assignment


CHECKLIST

Before the task

· Do I know and understand what the task is?

· Have I asked or clarified any unclear instructions?

· Are all the materials ready and available to carry out the task?

· Do I have the sequence or procedure in completing the task laid out well?

· Do I need to do some research?

· Is the task to be completed in stages or phases before submitting the final work?

· Have I noted the submission date for the 1st stage/phase? ________________ 

· Have I noted the submission date for the 2nd stage/phase? ________________ 

· Have I noted the submission date for the final work? Apr. 29
· Are there any safety precautions or WHMIS guidelines to be followed?

During the task (Before submission of the final work)

· Am I following WHMIS guidelines and taking safety precautions?

· Am I following the procedure accurately?

· Am I recording my data/observations?

· Have I included units and observed the rules on significant digits, if necessary?

· Have I followed the format in presenting my work?

· Have I presented all my work in an organized and neat manner?

· Has my work (1st stage/phase) been proofread or edited?

· Has my work (2nd stage/phase) been proofread or edited?

· Do I have everything needed for the 1st stage/phase?

· Do I have everything needed for the 2nd stage/phase?

· Have I included all drafts and research done for this task?

· Have I written my name on my work?

After the task 
· Did I take note of the recommendations to improve my work?

· Did I take note of the corrections to improve my work?

· Did I understand clearly what I have to do to improve my work?

· To improve my mark in this task, I could have ______________________________

_______________________________________________________________________

______________________________________________________________________________
	Student’s Name
	Course
	Date
	Task/Activity

	
	SPH3U
	
	Energy & Society Unit: Assignment


	
	Level 1

50 – 59 %
	Level 2

60 – 69%
	Level 3

70 – 79%
	Level 4

80 – 100%

	Understanding of Concepts

Demonstrates an understanding of work, efficiency, power, gravitational potential energy, kinetic energy, nuclear energy, and thermal energy and its transfer (heat). 

(__________/38)
	Demonstrates limited understanding of work, efficiency, power, gravitational potential energy, kinetic energy, nuclear energy, and thermal energy and its transfer (heat).
	Demonstrates some understanding of work, efficiency, power, gravitational potential energy, kinetic energy, nuclear energy, and thermal energy and its transfer (heat).
	Demonstrates considerable understanding of work, efficiency, power, gravitational potential energy, kinetic energy, nuclear energy, and thermal energy and its transfer (heat).
	Demonstrates thorough understanding of work, efficiency, power, gravitational potential energy, kinetic energy, nuclear energy, and thermal energy and its transfer (heat).

	Thinking

Use of Critical/Creative Processes, skills, and strategies to solve problems related to work, efficiency, power, gravitational potential energy, kinetic energy, nuclear energy, and thermal energy and its transfer (heat).
(___________/20)
	Uses critical/creative thinking processes, skills, and strategies to solve problems related to work, efficiency, power, gravitational potential energy, kinetic energy, nuclear energy, and thermal energy and its transfer (heat) with limited effectiveness
	Uses critical/creative thinking processes, skills, and strategies to solve problems related to work, efficiency, power, gravitational potential energy, kinetic energy, nuclear energy, and thermal energy and its transfer (heat) with some effectiveness
	Uses critical/creative thinking processes, skills, and strategies to solve problems related to work, efficiency, power, gravitational potential energy, kinetic energy, nuclear energy, and thermal energy and its transfer (heat) with considerable effectiveness
	Uses critical/creative thinking processes, skills, and strategies to solve problems related to work, efficiency, power, gravitational potential energy, kinetic energy, nuclear energy, and thermal energy and its transfer (heat) with a high degree of effectiveness 

	Communication

Expresses and organizes ideas and information that apply principles of and concepts related to energy transformations, and assess the technologies' social and environmental impact 

(___________/10)
	Expresses and organizes ideas and information that apply principles of and concepts related to energy transformations, and assess the technologies' social and environmental impact with limited effectiveness
	Expresses and organizes ideas & information that apply principles of and concepts related to energy transformations, and assess the technologies' social and environmental impact with some effectiveness
	Expresses and organizes ideas and information that apply principles of and concepts related to energy transformations, and assess the technologies' social and environmental impact with considerable effectiveness
	Expresses and organizes ideas and information that apply principles of and concepts related to energy transformations, and assess the technologies' social and environmental impact with a high degree of effectiveness 

	Communication

Use of Conventions, Vocabulary, and Terminology related to work, efficiency, power, gravitational potential energy, kinetic energy, nuclear energy, and thermal energy and its transfer (heat).
(___________/10)
	Uses conventions, vocabulary, and terminology related to work, efficiency, power, gravitational potential energy, kinetic energy, nuclear energy, and thermal energy and its transfer (heat) with limited effectiveness
	Uses conventions, vocabulary, and terminology related to work, efficiency, power, gravitational potential energy, kinetic energy, nuclear energy, and thermal energy and its transfer (heat) with some effectiveness
	Uses conventions, vocabulary, and terminology related to work, efficiency, power, gravitational potential energy, kinetic energy, nuclear energy, and thermal energy and its transfer (heat) with considerable effectiveness
	Uses conventions, vocabulary, and terminology related to work, efficiency, power, gravitational potential energy, kinetic energy, nuclear energy, and thermal energy and its transfer (heat) with a high degree of effectiveness

	Application

Applies and transfers knowledge & skills of energy transformations and the law of conservation of energy, and solve related problems in familiar and unfamiliar contexts. 
(___________/30)
	Applies knowledge and skills of energy transformations and the law of conservation of energy, and solve related problems in familiar and unfamiliar contexts with limited effectiveness
	Applies knowledge and skills of energy transformations and the law of conservation of energy, and solve related problems in familiar and unfamiliar contexts with some effectiveness
	Applies knowledge and skills of energy transformations and the law of conservation of energy, and solve related problems in familiar and unfamiliar contexts with considerate effectiveness
	Applies knowledge and skills of energy transformations and the law of conservation of energy, and solve related problems in familiar and unfamiliar contexts with a high degree of effectiveness

	Application

Makes connections to assess how technologies related to nuclear, thermal, or geothermal energy affect society and the environment.
(___________/30)
	Makes connections to assess how technologies related to nuclear, thermal, or geothermal energy affect society and the environment with limited effectiveness
	Makes connections to assess how technologies related to nuclear, thermal, or geothermal energy affect society and the environment with some effectiveness
	Makes connections to assess how technologies related to nuclear, thermal, or geothermal energy affect society and the environment with considerable effectiveness
	Makes connections to assess how technologies related to nuclear, thermal, or geothermal energy affect society and the environment with a high degree of effectiveness


Overall Expectations

	A1
	Demonstrate scientific investigation skills (related to both inquiry and research) in the four areas of skills (initiating and planning, performing and recording, analysing and interpreting, and communicating).

	D1
	Analyse technologies that apply principles of and concepts related to energy transformations, and assess the technologies' social and environmental impact

	D2
	Investigate energy transformations and the law of conservation of energy, and solve related problems.

	D3
	Demonstrate an understanding of work, efficiency, power, gravitational potential energy, kinetic energy, nuclear energy, and thermal energy and its transfer (heat).


Specific Expectations

	A1.10
	Draw conclusions based on inquiry results and research findings, and justify their conclusions with reference to scientific knowledge.

	A1.12
	Use appropriate numeric, symbolic, and graphic modes of representation for qualitative and quantitative data.

	A1.13
	Express the results of any calculations involving data accurately and precisely, to the appropriate number of decimal places or significant figures.

	D1.2
	Assess, on the basis of research, how technologies related to nuclear, thermal, or geothermal energy affect society and the environment.

	D2.1
	Use appropriate terminology related to energy transformations, including, but not limited to: mechanical energy, gravitational potential energy, kinetic energy, work, power, fission, fusion, heat, heat capacity, temperature, and latent heat.

	D2.2
	Solve problems relating to work, force, and displacement along the line of force.

	D2.3
	Use the law of conservation of energy to solve problems in simple situations involving work, gravitational potential energy, kinetic energy, and thermal energy and its transfer.

	D2.5
	Solve problems involving the relationship between power, energy, and time.

	D2.8
	Investigate the relationship between the concepts of conservation of mass and conservation of energy, and solve problems using the mass-energy equivalence. 

	D2.10
	Solve problems involving changes in temperature and changes of state, using algebraic equations.

	D3.1
	Describe a variety of energy transfers and transformations, and explain them using the law of conservation of energy.

	D3.3
	Explain the following concepts, giving examples of each, and identify their related units: thermal energy, kinetic energy, gravitational potential energy, heat, specific heat capacity, specific latent heat, power, and efficiency.

	D3.6
	Describe and compare nuclear fission and nuclear fusion.

	D3.8
	Distinguish between and provide examples of conduction, convection, and radiation.

	D3.9
	Identify and describe the structure of common nuclear isotopes.


Teacher’s Remarks:

DUE DATE:


April 29





Energy Source�
Brief Description�
Renewable or Non-renewable?�
�
Biofuels�
�
�
�
Fossil fuels�
�
�
�
Geothermal�
�
�
�
Hydroelectric�
�
�
�
Photovoltaic cells�
�
�
�
Nuclear�
�
�
�
Oil�
�
�
�
Solar�
�
�
�
Wind�
�
�
�
Tidal�
�
�
�
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