ASD Career & Technology Education Curriculum

Program Title:
Comprehensive High School   June 2003
Course Title:
Principles of Technology 2


ASD Course # H8572          


CIP:  41.9999                         
            Course Overview:


Grade Level:
11-12 One Semester


Prerequisite:
Principles of Tech I

Alternative credit: UAA and other schools

Resistance, energy, power transformers, momentum, time constants, waves and vibrations, converters, radiation, transducers, and optical systems. Each of the principles will be addressed in detail and in relationship to each other. A large part of the course will be spent in practical application. Physics will be explored in relation to these principles. This course can fulfill a science or vocational elective credit. 

	Major Instruction Units
	Student Competencies/Outcomes

	Unit 4:  Resistance
	Enabling Competencies:

1. Students will describe what is meant by resistance in mechanical, fluid, electrical and thermal energy systems.

2. Students will identify appropriate SI and English units for resistance in each energy system.

3. Students will explain how resistance in each energy system relates to the unifying principle of force divided by rate.

4. Students will identify good and bad effects of resistance in each energy system.

5. Students will identify workplace applications where technicians measure or control resistance.

6. Students will demonstrate measuring resistance in mechanical, fluid, electrical and thermal energy systems.

Integration Skills:

A. Resistance in Mechanical Systems

1. Students will identify all sources of resistance in mechanical systems.

2. Students will explain the difference and provide examples of static and kinetic friction.

3. Students will describe kinetic friction as a resistance between moving surfaces.

4. Students will demonstrate the relationship between friction force (f) the coefficient of friction (u) and the force pressing two surfaces together (N).

5. Students will demonstrate and use the equation f =uN to calculate an unknown.

6. Students will demonstrate drag force as resistance to objects moving through fluids.

7. Students will demonstrate drag force obeys the principle of a force divided by a rate.

8. Students will demonstrate ways to reduce or increase friction in mechanical systems.

9. Students will identify workplace applications where technicians measure and control resistance in mechanical systems.

10. Students will demonstrate how to measure friction forces in real applications.

B. Resistance in Fluid Systems
1. Students will provide examples of resistance in fluid systems.

2. Students will describe the difference between streamlined and turbulent flow.

3. Students will identify sources of resistance for a fluid moving in and through a pipe.

4. Students will demonstrate that fluid resistance obeys the unifying principle of a force divided by rate in the equation

       Rf =^p/qv.

5. Students will demonstrate the equation       Rf =^p/qv to fin an unknown.

6. Students will compare the difference between resistances in a fluid system to that of a mechanical system.

7. Students will describe how fluid resistance in a pipe depends on: pipe area, pipe length, and type of fluid.

8. Students will explain how to reduce fluid resistance in a system.

9. Students will identify work place situations where fluid resistance is important.

10. Students will demonstrate how to measure fluid resistance in the lab expressed in the appropriate units.

C. Resistance in Electrical Systems
1. Students will explain resistance in electrical systems

2. Students will Students will describe the difference between conductors, semiconductors and insulators.

3. Students will demonstrate how to find total resistance of two resistors in a parallel circuit and a series circuit.

4. Students will understand electrical resistance in terms of the unifying principle of a force divided by rate.

5. Using a graph, students will explain the relationship between resistance, voltage and current (Ohm’s Law).

6. Students will demonstrate the equation 

       RE =^v/I to solve for an unknown.

7. Students will demonstrate how resistance in a wire system depends on: length of the wire, cross section area of the wire and the material the wire is made of.

8. Students will explain how wire resistance in electrical systems can be similar to pipe resistance in fluid systems.

9. Students will identify workplace applications where technicians measure and control resistance in electrical systems.

10. Students will demonstrate how to measure resistance in electrical systems.

D. Resistance in Thermal Systems
1. Students will describe resistance in thermal systems.

2. Students will describe the effects of resistance in a thermal system.

3. Students will define thermal conductivity.

4. Students will describe the relationship between resistance, temperature difference and heat flow rate.

5. Students will explain the meaning of the R-factor as a measure of relative thermal resistance.

6. Students will demonstrate how thermal resistance obeys the unifying principle of a force divided by a rate.

7. Students will explain what can be done to reduce or increase thermal resistance.

8. Students will identify workplace applications where technicians measure and control resistance in thermal systems.

9. Students will demonstrate how to measure thermal resistance in the lab.

	Unit 5: Energy 
	Enabling Competencies:

10. Students will describe the nature of energy in mechanical, fluid, electrical and thermal systems.

11. Students will explain what is meant by “potential energy” and “kinetic energy”.

12. Students will describe the relationship between potential energy, kinetic energy and heat energy in the conservation of energy law.

13. Students will describe the relationship between work and energy.

14. Students will identify appropriate SI and English units for energy in each system.

15. Students will measure energy in each system.

16. Students will demonstrate workplace applications where technicians measure or control energy.

Integration Skills:

A. Energy in Mechanical & Fluid Systems I
17. Students will distinguish between gravitational potential energy and elastic potential energy.

18. Students will calculate gravitational potential energy using the formula Ep=wh.

19. Students will calculate elastic potential energy using the formula Ep=1/2kd2.

20. Students will calculate a spring using the formula F=F/d.

21. Students will calculate fluid potential energy using SI units and English units.

22. Students will demonstrate how to measure potential energy.

23. Students will list occupations and where technician measure potential energy.

B. Energy in Mechanical & Fluid Systems II
24. Students will distinguish the difference between linear, kinetic and rotational kinetic energy.

25. Students will calculate linear kinetic energy using the formula Ek=1/2 mv sqd.

26. Students will calculate rotational kinetic energy using the formula Ek = ½ I (t).

27. Students will explain what is meant by the moment of inertia (I) of rotating bodies.

28. Using the law of conservation of energy students will describe how one form of energy is changed into another form.

29. Students will explain the relationship between work and mechanical energy.

30. Students will demonstrate how to measure kinetic energy.

31. Students will discuss workplace applications where technicians measure on control kinetic energy.

C. Energy in Electrical Systems
32. Students will describe the nature of potential energy in an electrical system.

33. Students will describe what a capacitor is and how it works.

34. Students will demonstrate the equation Ep=1/2 CV sqd to fine the electrical energy stored in a capacitor.

35. Students will describe an inductor and how it works.

36. Students will demonstrate the equation Ep+1/2 LI sqd to calculate energy stored in an inductor.

37. Students will describe the relationship between work and electrical energy.

38. Students will describe how electrical energy is stored in a capacitor and in an inductor.

39. Students will describe workplace applications where technicians measure and control energy in electrical systems.

E. Energy in Thermal Systems
1. Students will define the mechanical equivalent of heat.

2. Students will describe how heat energy changes states from solids to liquids to gases and back.

3. Students will demonstrate the use of the equation H=mc^T to find how much heat energy is transferred between two objects at different temperatures.

4. Students will demonstrate three ways to transfer heat energy.

5. Students will describe the role of heat energy in the law of conservation of energy.

6. Students will explain the relationship between thermal energy and work.

7. Students will demonstrate how to measure the transfer of heat energy.

8. Students will describe workplace applications where technicians measure or control energy in thermal systems.

	Unit 6: Power
	Enabling Competencies:

9. Students will describe what is meant by power in reference to mechanical, fluid, electrical and thermal systems.
10. Students will describe how thermal power and thermal rate are the same.
11. Students will describe how power in each energy system relates to the unifying principle of work divided by time.
12. Students will describe why power can be described in terms of a force times a rate for mechanical, fluid, and electrical systems.
13. Students will describe workplace applications where technicians measure or control power.
Integration Skills:

A. Power in Mechanical Systems

1. Students will demonstrate how to measure power in mechanical systems.

2. Students will identify units of power in mechanical systems.

3. Students will define efficiency as output power / input power.

4. Students will describe power in a linear mechanical system as work divided by time P=W/T or P=FxD/t.

5. Students will describe why power in a linear mechanical system can also be described as force times a rate: P=F x D/t or P = F x v.

6. Students will describe power in a rotational mechanical system as work divided by time: P=W/t or P=T x O/t.

7. Students will describe why power in a rotational mechanical system can also be described as force times a rate: P=T x O/t or P=T x w.

B. Power in Fluid Systems
1. Students will demonstrate how to measure power in fluid systems.

2. Students will demonstrate workplace applications where technicians measure power in fluid systems.

3. Students will demonstrate how to use the equation for power in a fluid system when solving for the unknown.

4. Students will demonstrate power in a fluid system as work divided by time: P=(^p) x v/t or P=p x (^v)/t

5. Students will demonstrate where power in a fluid system obeys the unifying principle of work divided by time or force times a rate.

C. Power In Electrical Systems
1. Students will define units for electrical power.

2. Students will demonstrate the equation for power in an electrical system to solve for an unknown.

3. Students will demonstrate power in an electrical system as electrical work divided by time or P=^V x q/t.

4. Students will describe how to measurer power in an electrical system.

5. Students will describe why power in an electrical system can be described as voltage times a current.

6. Students will demonstrate why power in electricity obeys the unifying principle of work divided by time or force times a rate.

7. Students will list workplace applications where technicians measure or control power in fluid systems.

D. Power in Thermal Systems
1. Students will describe power in a thermal system to a thermal rate. 

2. Students will demonstrate power in a thermal system as work divided by time.

	Unit 7: Force Transformers
	Enabling Competencies:

3. Students will describe force transformers in mechanical, fluid and electrical systems.

4. Students will describe why force transformers form a unifying principle in mechanical, fluid and electrical systems.

5. Students will provide samples of force transformer for mechanical, fluid and electrical systems.

Integration Skills:
A. Force Transformers in Linear Mechanical Systems
1. Students will demonstrate the relationship between input and output work for linear transformers.

2. Students will demonstrate the equation Work In = Work Out when finding unknown forces or displacement of a particular force transformer.

3. Students will demonstrate the difference between idea (IMA) and actual mechanical advantage (AMA).

4. Students will demonstrate how to find both the idea (IMA) and actual (AMA) of a force transfer.

5. Students will demonstrate how to find the efficiency of a force transformer.

6. Students will demonstrate how to measure the mechanical advantage of a linear force transformer.

7. Students will identify the different kinds of force transformers for linear mechanical systems.

B. Force Transformers in Rotational Mechanical Systems
1. Students will demonstrate the relationship between input and output work for rotational force transformers.

2. Students will demonstrate the mechanical advantage of a wheel and axle.

3. Students will demonstrate the mechanical advantage of a belt drive and gear drive system.

4. Students will identify various rotational force transformers.

5.  Students will demonstrate how to measure the mechanical advantage of a rotational force transformer.

6. Students will discuss workplace applications where technicians use rotational force transformers.

C. Force Transformers in Fluid Systems

7. Students will demonstrate input work to output work for a hydraulic jack.

8. Students will demonstrate how to find the mechanical advantage of a hydraulic jack.

9. Students will describe how pressure is amplified in a pressure intensifier.

10. Students will identify various fluid transformers.

11. Students will measure the mechanical advantage of a fluid transformer.

12. Students will list workplace applications where technicians use fluid transformers.

D. Force Transformers in Electrical Systems

13. Students will demonstrate how a voltage transformer is used to step up or step down AC voltage.

14. Students will explain the relationship between input and output power for a voltage transformer.

15. Students will describe the relationship between voltage in-voltage out and the number of wire windings in a voltage transformer.

16. Students will demonstrate how to find the electrical advantage and efficiency of a voltage transformer and how it’s measured. 

17. Students will list workplace applications where technicians use electrical transformers.


