Lesson Record – Physics -2009-2010

Aug. 31   1. Take attendance

2. Hand out

a. Lab safety agreements

b. Intro to physics and class rules

c. Student info form

3. Collect student info form

4. Distribute books a log them

5. Intro to science

a. physics is most basic

b. math used to compare info

c. no experimental science is exact

d. never prove anything in experimental science

e. scientific method

f. scientific theory

g. science, technology

6. HW; Read chap. 1 and make of list of 3 to 5 most important problems in world today.

Sept. 1

1. Collect homework

2. List most important problems – Discuss impact of science and technology on them.

3. Introduce notion of static equilibrium.

a.  No change happening.

b. ΣF = 0

\
4.   Hand out CD 2-1 and have students work on problem 1.

5. Review solutions to 1

6. HW. Read chapter 2, secs 2-1-thru 2-4. finish CD 2-1.

Sept 2

1. Bellwork; p.25, prob. 23

2. Discuss bellwork

3. Review homework

4. Show powerpoint on vectors (not very good).

5. Discuss properties of vectors and scalars

6. HW. Read 2.5 and do first page of  CD 2-2

Sept. 3

1. Review homework. Emphasize that length of rope is not related to tension in rope.

2. Turn over worksheet. Review method for adding collinear vectors.

3. Discuss parallelogram method of adding vectors. Physical significance of sum of two vectors.

4. Go over exercises on 2nd side of CD2-2. Do not do last two exercises. 

5. HW; 3rd side of CD2-2. (Rock hanging from two strings at different t angles.) Go over method of working problems after worksheets have been distributed.

Sept. 4

1. Review homework. Review procedure for doing problems.

2. Discuss decomposition of vectors. Example of airplane travelling 100<km/h> 600 N of E. How far does it go in one hour?

3. Hand out Unit IV Worksheet 2. Do first decomposition in class. Students work on other three decompositions.

4. HW.Finish the decompositions.

Sept. 8

1. Have students get together to review homework.

2. Go over homework problems in class.

3. Review sin and cos.

4. Explain why we decompose vectors. Any vector can be decomposed.

5. Explain how to do last two questions on back of 1st page of CD2-2.

6. Students work on those two questions in class

7. HW. Finish above questions and do probs 36,37,47. at end of chap. 2.

Sept. 9

1. Go over problems from 5 on Sept. 8.

2. New problem. 10<N> vectors,  one at a 300 angle and other at 2400. Have students get  resultant.

3. Discuss problem 47 from homework. Case of mechanical equilibrium. 

4. Suppose the crate is travelling at a constant speed in a straight line. How does this change the problem?

5. Is an object travelling at a constant speed in a circle in dynamic equilibrium?

Sept. 10


Exam on Chaps 1,2

Sept. 11

1. Powerpoint on Newton’s 1st Law 

2. Stop powerpoint when discussion of inertia comes up and do Activity with bowling ball.

3. Discuss results of activity.
4. Finish powerpoint. Review examples of 1st law
5. HW; CD 3-2

Sept. 14

1. Review 1st Law

2. Flow chart showing how to recognize cases of 1st law and how forces follow.
3. Example of block of ice in pickup truck bed. Pickup is stopped at light, and ice is against the cab. Describe from the driver’s point of view and from the point of view of an observer on the sidewalk, how the block moves when the pickup moves away from the light.
4. Review homework
5. Hand out Unit IV-WS 3. Have students identify forces on 1a. Demonstrate how to do a free body diagram.
6. Have students mark forces and do free body diagram for 1b. 

7. HW. Do free body diagrams for all problems. 
Sept. 15

1. Go over free body diagrams for Unit IV-WS 3. 

2. Using problem 2 on the worksheet, show how a force equation is written. 
3. HW. Try to get force equation for problem 3 by resolving all force vectors into x and y components and writing force equations for x and y directions.

Sept. 16

1. Explain problem 3 on homework.

2. Write procedure for solving mechanical equilibrium problems.

a. draw diagram and show all forces acting on object

b. make a free body diagram

c. resolve all forces to x and y components

d. set sum of forces in each direction = zero

e. solve for unknown forces

3. Have students work problem 7

4. Review steps for prob. 7 and show solutions

5. HW. Students do problem 8.

Sept. 17

1. Return exams and review any questions.

2. Go over homework problem.

3. HW; Do problems 5,6 on back of  Unit IV:ws 2.

Sept. 18

1. Review homework

2. Reinforce notion that decomposition gives value of resultant force acting in x and y directions.

3. Announce students will be asked to do a force question on Monday.

Sept. 21

1. Quiz on Freebody diagrams 
2. Powerpoint presentation summarizing 1st Law and relationship of mass to weight.
3. Examples of 1st law.
a. Head on collision in a car or a car stopping suddenly. What happens to passengers without seat belts?

b. Rear end collision without head rests.

4. Worksheet CD 3-1 Students begin in class

5. HW. Finish worksheet

Sept. 22

1. Students do Weight vs. Mass Lab

2. Discussion of importance of 

a. keeping units with numbers

b. expressing numbers in decimal form

3. Procedure for converting  gm to kgm.

4. HW. Review chapter 3.

Sept. 23

1. Return Free Body Diagram Quizzes and review

2. Examples of free body diagrams

a. ball falling in vacuum

b. ball falling in air with air resistance – conditions at terminal velocity

c. airplane flying at constant elevation with constant speed in a straight line.

3. Examples of weight vs. mass. 

a. differences between weight and mass

b. weight of objects on Earth vs. on Jupiter 

4. HW. Prepare for exam tomorrow

Sept. 24


Exam on 1st Law

Sept 25

1. Introduce students to website phschool.com.

a. click on succcessnet log in

b. log in. Username and password are both cards(student ID). If your id is 62075, you username and password will be cards62075

c. on left hand side of new screen see cover of Conceptual Physics. Click on student edition in that block

d. on next screen, click to launch the itext.

e. Textbook will come up Click on Contents to select the chapter, or View By to select the type of activity you want with the chapter

2. Intro to linear motion.

a. Powerpoint

b. Explanation of Einstein for relative motion

c. Examples of relative motion. 

1.A train passing a stationary observer

2. People on people mover



d. Definition of speed = distance travelled/elapsed time



e. numerical examples



f. difference between average speed and instantaneous speed



g. examples using a trip to Columbus

Sept 28

1. Representing constant speed using a position vs. time graph and a speed vs. time graph.

2. Powerpoint presentation of velocity

a. speed is a scalar, velocity is a vector

b. Constant speed does not always mean constant velocity, but constant velocity always means constant speed
c. example of a car going around in a circle at constant speed. Is not constant velocity

3. distribute Unit II; worksheet 2 on relating v vs. t to pos. vs. t and translating a story into a v vs. t graph.

Sept. 29

1. Finish Unit II; ws.2

2. distribute Unit II; worksheet 1
a. students work on worksheet in class and discuss answers as a class

b. demonstrate graphs of d vs. t for two objects travelling with same velocity but starting at different positions; graphs are parallel lines

c. draw d vs. t and have students convert to v vs. t

d. draw v vs. t and have students convert to d vs. t

Sept 30

1. Dune Buggy Constant  Speed Lab

Oct. 1

1. Short discussion of problems with yesterday’s lab.

2. Intro to acceleration

a. define

b. formula vf = v1+at

3. Worksheet CD 4-1 – 

a. students work on problems 1-8

b. discuss above problems

4. Define average velocity as displ./elapsed time

a.    vavg= (vi+vf)/2 for constant accel.

b.    d=vavgt

c.    d=vit+½at2

5.  Students begin work on 1-4 under Free Fall distance (g=10<m/s2>)


6.  Explain convention of up is positive velocity and demonstrate that this requires accel. of gravity to be negative.


7.  HW Finish carts 1 and 2 on page 2 of CD 4-1

Oct. 2

1. Review relationship between mass and weight

a. mass is not a force

b. weight = mg

2. Return First Law exams and review. 

a. for force problems, make freebody diagram 

b. identify condition of subject (is it in mechanical equilibrium)

c. write force equation, setting net force in each direction to zero

3. Start reviewing problems from CD 4-1; 1st page, Free fall distance. Demonstrate use of equation 4 a from yesterday’s notes above.

Oct. 5

1. Return Mass. Vs. Weight labs. Discuss graphing, slopes of lines, use of units with slopes.

2. Acceleration

a. Have students write down the acceleration of the object on 2nd page of  CD 4-1 at each point in its trajectory.

b. Discuss Free fall – an object acted on only by gravity

c. Acceleration is the same at each place in its trajectory; -10<m/s2>

d. Review how to find displacement using formulas for avg. velocity and using quadratic formula. 

4. Students continue to work on data tables on p. 2 of CD 4-1.

5. HW. Finish (4).

October 6, 2009


1. Finish data tables on CD 4-1.

2. Unit 1 Review: Scientific Methods; Have students interpret the graphs shown

3. Start working on last page of CD 4-1

4. HW. Finish CD 4-1

October 7


School cancelled. Power outage.

October 8

1. Announce exam on linear motion for Tues, Oct. 13

2. Return Dune Buggy labs. Have students redo the graphs and slopes. Explain procedures for plotting and calculating.

3. Finish CD 4-1

Oct. 9

1. Review concept of constant acceleration; uniform increase in velocity

2. Review concept of displacement and formulas for displacement.

3. Under constant acceleration, v vs. t is a straight line.

4. Graph of v vs. t showing two different accelerations and one constant velocity. Have students interpret.

5. Students do probs. 21, 22, 25 in class.

6. HW. Prob 4, p. 845

Oct. 12

1. Collect homework and dune buggy lab reports.

2. Introduce formula vf2 = vi2 + 2ad, noting that if a and d are in different directions, the product of the two is negative.

3. Do a problem in class showing use of above formula; car going 60<m/s> slams on the brakes and decelerates at a rate of 15<m/s2>. How far does it travel before it stops?

4. Have students do problem 4 from homework using the above formula.

5. Have students do problem 16 on p. 846.

Oct. 13


Exam on linear motion
Oct. 14

1. Intro to projectile (2 dimensional) motion.

a. motions at right angles are independent of each other

b. vectors are a convenient way to break down motion

2. Short presentation of powerpoint on 2 dim. Motion

3. Hand out CD 5-3. 

a. discuss prob 3 on p. 1. Motion across the river is determined by the velocity component in direction across the river.

4. HW. Do probes 3; p.1 and 1&2; p.2 on CD 5-3

Oct. 15

1. Review notion that progress in a direction involves only the speed in that direction.
a. prob. 3, p.1 from CD 5-3. Assume no current. Look at how speed across river is affected by the boat’s angle.

b. Example of person crossing a people mover. Speed across is independent of the motion of the people mover.

c. Complete prob. 3 with river flow as shown in problem.

2. Hand out CD 5-2. Students work vectors problems on p. 1

3. HW. Finish p. 1

Oct. 19

1. Review concept that perpendicular directions are independent of each other. 

2. Students work on problem. Boat crossing an 80<m> wide river. Water speed is 5<m/s> toward opposite shore. How long to cross?

3. Same problems as above, but river is now flowing at a rate of 1<m/s>. How long to cross; where does boat land on opposite side; what is speed to someone on shore?

4. Return homework and constant speed labs.

5. Airplane travelling north with airspeed of 400<km/h>. Travels 2200<m> north. Has a crosswind blowing to east at 50<km/h>. How long to travel 2200<km>north? How far east does it go in this time? What is ground speed.

6. Ask about two coins being pushed off a table at two different speeds. Which one will land first? Have students do try this with two coins and a ruler.

7. Projectile motion. Explain how muzzle velocity is broken down into vertical and horizontal components. Horizontal direction is constant velocity, and vertical direction is constant acceleration.

8. Students do p.2 of CD 5-2.

9. HW. Finish p. 2

Oct. 20

1. Hand out extra credit problem.

2. Review 2nd page of CD 5-2

3. Discuss problem of horizontal launch.

dy = viyt + (½)ayt2 = (½)ayt2 since viy = 0

dx = vixt + (½)axt2 = vixt since ax = 0

4. derive formula tf2 = (2h/ay) for the time of flight of the launched object, where h is height of cliff.

5. Distribute Horizontal Launch worksheet. Students fill out table in class.

6. HW. Finish problems on worksheet.

Oct. 21

1. Collect extra credit

2. Return Linear Motion Tests and review

3. Go over chart for Horizontal Launch worksheet

4. HW., Finish worksheet

Oct. 22

1. Go over problems on Horizontal Launch worksheet. Emphasize method of solution. List knowns and what we want to find. Write equations involving the preceeding..

2. Generalized launch conditions. Object launched at some angle > zero.

a. beak down launch velocity into vertical and horizontal components.

b. Define range as horizontal displacement  when projectile lands.

c. If  projectile returns to same level as it started, then vertical displacement at the range = 0. Using formula d=viyt + (½)ayt2 we set d=0 and can then solve previous equation for time of flight.

3. HW; Read 5-6

Oct. 23

1. Students work on probs for chapter 5; 30,33,36,40,42,44 and on p. 847 do probs, 1,5,9

2. HW. Finish above problems.

Oct. 26

1. Answer questions about Friday’s work

2. Presentation of an object projected  non-horizontally.

1. Find time of flight from dy = viyt + (1/2)ayt2 by setting dy to zero (condition for launching onto a level surface). Tf = -2viy/a

Oct. 27

1. Reminder; In two dimensional motion, each dimension acts independent of the other.

2. Example of boat crossing river that is 80<m> wide. Boat water speed is 5<m/s> 

3. Object is launched with a muzzle velocity of 80<m/s> at an angle of 300. Find

a. time to peak

b. time of flight

c. range

d. height to which it rises.

Oct 28


Projectile Motion Exam
Oct. 29

1. Intro to 2nd law

a. explains acceleration as a result of unbalanced forces

b. is a generalization of 1st law

c. Net force and acceleration are proportional 

d. Net force and acceleration are in same direction

e. Acceleration, not velocity in same direction as net force

f. show 1st part of powerpoint on Chapter 6.

g. Calc. example. Fnet = 100<N>, m=20<kg>; a=5<m/s2>

2. Worksheet CD 6-1
a. students work 1st page in class

b. Review 1st page in class

3. HW: Finish worksheet 

Oct. 30

1. Review process for solving force problems

a. draw picture and label all forces

b. identify what is known and what we want to find

c. draw free body diagram

d. write force equation Fnet = ma

e. solve for unknowns

2. Identical to procedure for first law problems, except that Fnet =ma, not Fnet = 0.

3. Review second page of worksheet. 

Nov. 2

1. Review of friction

a. static friction – object not moving

b. kinetic (dynamic, sliding) friction – object is sliding 

2. If we are pulling on a block that doesn’t move, why does the pulling force equal the frictional force?

a. Only two forces in horiz. Direction, applied force, F, and frctional force Ff

b. Net force in horiz. Direction = F – Ff = mahoriz. = 0 since block is not moving. Therefore F-Ff = 0 or F = Ff

c. If the block is moving at a constant velocity, we also have zero acceleration, so F = Ff. We can find the force of friction by measuring the pulling force. This is the kinetic (or dynamic or sliding) friction.
3. Define coefficient of friction µ = Ff/FN (frictional force divided by normal force.

a. for a horizontal surface, FN = Fg = mg

b. Example: m=20<kg>, Ff = 100<N>; µ = 100<N>/20<kg>10<m/s2> = 100<N>/200<N> = .5.

c. If we know m and µ, we can calculate Ff.

Ff = µFg =µmg

4. The friction lab will look at how Ff  changes with mass, surface area., and state of motion.

Nov. 4


Friction Lab
Nov. 5

1. Collect Lab reports

2. Announce assessment on 2nd law for Tuesday, Nov. 10

3. Do problems at end of chap. 6; 23.a, (also get accel,)  24,41,42,43,46,47,48,53

4. Students check with neighbors about problems.

5. Discuss problems in class

6. HW. Probs 55,56,58,59

Nov. 6

1. Finish review of problems worked in class on 11/5

2. Students check with each other on homework

3. Review any questions remaining on homework.

4. Students do probs 63 and 64

5. Review 63 and 64

Nov. 9

1. Review of friction

a. affected by weight, not by surface area or speed

b. for a horizontal surface, Ff = µFg = µmg

2. Problems for students to work

a. m= 50<kg>, µ = .3  Ff = ?

b. m=50<kg>  on a box sliding along a floor, Fapplied = 100<N>, v=2<m/s> and is constant in a straight line.; What is Ff?
c. same problem as above, but what is µ?

d. Same problem as above, but now Fapplied =200<N> Ff remains unchanged, but now v is no longer constant. What is accel. for this problem?

3. Remind students that they can go online to get practice tests. Instructions for this are in notes from Sept. 25. (Get to the online version of the text and other materials)

Nov. 10


Exam on 2nd Law
Nov. 11

1. Return Exam on Projectile Motion and review it.

2. Intro to 3rd Law- Last of laws of mechanics

a. Kepler’s Laws ended controversy between Ptolemaic (earth centered) and Copernican (sun centered) models of solar system. His laws were superior way to find positions of planets.

b. With his 3 laws of motion and the law of gravity, Newton was able to derive Kepler’s laws. This was a great triumph for him.

3. Statement of 3rd law; When two objects interact, they exert equal and opposite forces on each other.

a. baseball hitting bat; force of ball on bat is equal in size to force of bat on ball

b. bug hitting windshield. Forces are the same, but accelerations are very different because of differences in mass of bug and car.

Nov. 12  (substitute present)


1. Hand out Concept Development Practice 7-2. 



a.  Have students do 1st page and then review in class

                        b.  Have students do back page and review .

                        c.  Students read 7.1-7.5 in text and answer questions 9,11,12,21,

                            

                             23,26,27,29,34,36.

                        d.  HW. Finish problems.

Nov. 13

1. Review any problems from yesterday. 

2. Problem: masses m1 =2<kg> and m2 = 3<kg> interact. m2  rebounds with acceleration a2 = 6<m/s2>. What is a1?

3. Students work problem 42 from book. Pushing force and force of friction are not action reaction forces because

a. they both act on same object.

b. If action is hand pushing refrigerator, reaction must be refrigerator pushing hand.

4. Power point Presentation on sections 7-5 and 7-6.
a. if action-reaction forces are internal to defined system, they cancel because both objects are in the system.

b. if system does not include both objects in action-reaction, they do not cancel because they act on different objects, not both of which are in the system.

5. Problem of horse pulling cart. Cart moves because the pulling force from the horse is not cancelled by the force of the cart on the horse.
Nov. 16

1. Review chapter 7 using Exercise worksheet ch. 7. (Worksheeet shown on Smartboard-not distributed to students.

2. Practice problems. m1 = 60<kg> pushes on m2 =40<kg> for .25<s> so that m2  moves away at a speed of 5<m/s>. What is m1’s acceleration?

Nov. 17


Exam on 3rd Law

Nov. 18

1. Introduce momentum as p=mv

2. Work simple problems calculating momentum if given mass and velocity.

3. Derive formula Fnett = mvf-mvi from 2nd law (Impulse = change in momentum)

4. Use worksheet CD 8-1 displayed on Smart board to discuss concepts of momentum, impulse and change in momentum.

5. Situation of cannonball ejected from cannon. From 3rd law, forces on ball and cannon are the same, interaction time is the same, hence impulse and change of momentum are same for each. Since initial velocity of each = zero, final momentum of each = change in momentum, which is the same for both. Final velocity is not the same for both.

6. Students do problem 23 at back of chapter.

Nov. 19


Review concepts of momentum = mv

                                 impulse    = Ft

                 momentum change  = impulse (PS 11D.5)

Example of a 1000<kg> car going 50<m/s> and hitting either a wall or a haystack and coming to a complete stop. In case of wall, it takes .5<s> to stop and in case of haystack, it takes 4 <s> to stop. How does change in momentum compare in two cases? How do interaction times compare? How do stopping forces compare? What does this tell us about reducing forces in a situation where the change in momentum is fixed?

How many safety devices are there in a car that rely on this principle? For each example, tell how this principle, and any other, applies and is implemented. Students confer. (Collapsible front and rear ends; air bags; collapsible steering column; padded dash boards; seat belts and harnesses; padded head rest)

History of study on auto safety done at Cornell Aeronautical Labs c. 1951. Recommendations included seat belts, padded dash, head rests, collapsible front ends, plate to push motor into ground, and recommended turning passengers toward back of car. (PS 12E.14)

Assessment: Students do exercise 3 in sec. 5-1 of Problem solving exercises.

Picture of Paul Hewitt breaking a concrete block on a board (with nails) supported by his colleague. (P. 92 in text) Why not remove the block and make it more comfortable for the person supporting the board with nails and prevent him from having a mouth full of cinder block? Need two reasons. Students confer.

Discuss from standpoints of 1st law and impulse. 

Before the 1940’s, cars had bumpers that caused flexed during an accident. This minimized the damage to cars. Why don’t they still do this? 

Explanation of why bouncing is worse than stopping. (Change in momentum is greater.)

Assessment: Exercise 2 in 5-1Problem-Solving Exercises. Also consider case of car bouncing back with speed of 10<m/s>

Homework; p.138; 4, 8, 11, 12

Nov. 20

1. What did you learn yesterday?

When change in momentum is fixed, can reduce interaction force, and hence accel., by increasing interaction time.

Can also reduce injury by spreading force over a larger area thus reducing pressure.

2. Return exams on 2nd law and review them.

Nov 23

1. Recap on change of momentum and impulse.

2. Students work on prob. 3 of Problem Solving Exercises 5-1. Students calculate acceleration in each case and compare to g=10<m/s2>. 

3. Students work on prob. 2 of same worksheet. Also calculate acceleration and compare to g.

4. Do same problem as above, but have car recoil from the wall with a speed of 8<m/s>

5. Show picture of the Pelton Wheel on p. 130. Why is Pelton superior to straight paddles. (Greater change in momentum of water means impulse on water is greater. Since paddle interacts with water, impulse on paddle is greater causing wheel to have greater momentum.)

6. Boxing examples;

a. boxing gloves provide greater area of contact and extend the interaction time.

b. Boxers injured when bouncing from canvas. Changes canvas to absorb the boxer and not push him away.

7. . (Mods 15,. 16; probs 12,13 on p. 856)

8. HW. P.143; 59

Nov. 24

1. Return 3rd Law exams and review them. 

2. Review homework

3. Students do probs. 12,13 p. 856

4. Review probs. 12 and 13 in class.

Nov. 30

1. Derive conservation of linear momentum from 2nd and 3rd laws

2. Define a system as a collection of objects. We want a system with zero net external force, so  that momentum can be conserved.

3. Concept Development 8-1. Students work on 2nd page

4. Review above in class.

5. HW. Same problem as in CD 8-2, but have Ambrose skating 2<m/s> toward Granny when they collide.

Dec. 1

1. Review homework. 

2. Students do same problem as homework, but Ambrose is skating away at 2<m/s> when collision happens.

3. Review process

a. Define system to have no net external force.

b. Momentum is conserved, so initial momentum of system = final momentum of system. 

c. Momentum of system is sum of momenta of individual members of system.

4. Students work on Concept Development 8-2.
5. Hw. Assume 6 billion people on earth, each with a mass of 80<kg>. All are in CA, and at count of 3 they jump up with initial speed of 2<m/s>. What is recoil speed of earth?

Dec. 2

1. Go over homework problem. Emphasize concept of conservation of momentum.

2. Next Time Question 8-1. Clown on ice skates catches ball. Find velocity after catch.
3. HW; pp. 142,143; probs 57, 58,63
Dec. 3

1. Return Friction Lab Reports

2. Announce exam on momentum for Monday, Dec. 7

3. Students write in their notes definitions of 

a. momentum

b. impulse

c. change in momentum

d. conservation of momentum

            3. Review definitions

4. Review homework questions, emphasizing method
e. draw a picture and label it

f. write down knowns and what we want to find.
g. Write law of conservation of linear momentum (initial momentum of system = final momentum of system)
h. Solve for desired quantity
5.  Students start on Problems Solving Exercises 5-2 exercise 7.
6. HW. Finish above problem.

Dec. 4

1. Conservation of linear momentum for two objects 

m1v1i + m2v2i = m1v1f + m2v2f  - formula used for all such problems

            2.  Using above formula and writing down all information given in problems, students do exercises 7 & 8 and A-8 in Problem Solving Exercises 5-2

3.Class of problems such as firecracker exploding, rifle shooting a bullet or cannon shooting a mortar, or two cars connected by a compressed spring that is suddenly released, all have initial momentum = zero, but continue to use above formula.

4. Other principle in chapter is impulse = change in momentum or

      Fnett = mvf - mvi
4. Students work exercise 6 in Problem Solving Exercises 5-1; writing down everything known about problem and using impulse/momentum formula.

Dec. 7

           Exam on momentum, impulse, change in momentum and conservation of momentum.
Dec. 8

1. Intro to Energy

a. not known to Newton

b. in 1850’s, scientists still debating if energy was a real concept

c. is now at heart of  all science. We look at science from standpoint of energy changes.

d. No definition for energy. We can define different types of energies, but cannot define energy.

e. Unit of energy is the Joule, or J, honoring James Prescott Joule

2. Start discussion with concept of work. In physics, work is defined as force times the distance through which the force operates times the cosine of the angle between the force and the distance moved.

3. Example of  block on a frictionless surface. A force of 100<N> is applied and moves the block 40<m.>. Work = 100<N>x40<m> = 4000<Nm>=4000<J>

4. Same as above, but a 20<N> frictional force opposes the applied force

Net work = Fnetdcos(angle between force and distance).

5. Lifting a 20<kg> mass 5<m> with a rope at a constant speed of 2<m/s>. What is work done by the rope? (Must draw free body diagram and write force equation which shows that the tension in the rope T=Fg=mg>)

6. Power is defined as Work/elapsed time. Unit of work is J/s, or a watt.

7. Homework; p.168; 33-37 Ignore questions about potential energy.

Dec. 9

1. Review concepts of Work and Power

2. Introduce mechanical energy as potential and kinetic

3. Gravitational potential energy =mgh where h is height above an arbitrarily chosen reference point. 

4. Kinetic energy =(1/2)mv2
5. Do Problem solving Exercises 6-2 5,6
6. HW; p.166; 26,27

Dec. 10

1. Collect homework

2. If object A has more momentum than object B, can we say its kinetic energy is > B’s? Example of mA = 8<kg> vA = 10<m/s>  mB = 6<kg> vB = 12<m/s>

Momentum of A>Mom. B; Kinetic Energy B > Kinetic Energy A

3. Students do 1st 3 problems of Concept Development 9-1.
4. Work-Energy theorem; Net work down on an object = object’s change in momentum.

a. example; Block sliding without friction. F = 100<N>, 

d= 10<m>, m=20<kg> vi=0 vf = ? Net work = 100<N>x10<m>=1000<J>

change in kinetic energy = (1/2)mvf2 –(1/2)mvi2 = 1000<J>; vf=10<m/s>

b. students do example of a sliding block, but this time there is friction.

 F =150<N>, Ff = 50<N>, and all other parameters are the same. Find vf.

                 5. HW; Sliding block with friction. Fapplied=200<N> Ff = 50<N> m=4<kg>                  

                        vi=10<m/s>, d=50<m>  vf =?

Dec. 11

1. Hand out new copies of Exam on Momentum. Students are to do it at home this weekend using only their notes for reference, and are to sign the honor statement at the end of the test. If they are found to have cheated, the old test will be graded and recorded.

2. Review homework. Use work-energy theorem for solution

3. Students check to see how much power they can generate running up a flight of stairs. P=work/elapsed time. Work done =mgh, where m is the person’s mass and h is the height of the stairs. Use relationship 2.2<lb> =10<N> to calculate mg.

4. Principle of conservation of energy. If no net external force acts on a system, the total energy of the system does not change.

5. Worksheet CD 9-1. Students work on problem 5.

Dec. 14

1. Collect redone tests on momentum

2.   Finish problem 5 CD9-1

3. Students do problems 6,7,8 on CD9-1

4. HW. A 10<kg> ball is dropped from a 100<m> high cliff. Find its speed as it drops 25<m.>, 50<m.> , 75<m> and just before it hits the ground.. Redo the same problem, but throwing the ball down with an initial speed of 5<m/s>

Dec. 15

1. Review homework. Emphasize that initial step that says E1=E2 means the total energy at position 1 = total energy at position 2. It is a statement of the conservation of energy and is the starting point for solving problems. We then have to see what types of energy we have at each position that make up E1 and E2.

2. Solve homework problems for speed at 75<m> with and without an initial velocity. Make sure to add the initial kinetic energy into the starting energy.

3. Note that the speed at 75 meters would be the same if the initial velocity were 5<m/s> in any direction. The initial kinetic energy depends only on speed, not on velocity. 

4. Example of an archer pulling back a bowstring. She does work on the bowstring which gives elastic potential energy to the bow. That potential energy is transformed to kinetic energy when the arrow leaves the bow. 

Dec. 16

1. Simple machines are lever, pulley and screw. Used to magnify force or change direction.

2. The input is where the force is applied. The output (or load) is where the work is done on the object to be moved.

3. Operating condition; work in = work out or Findin=Foutdout
4. Mechanical Advange≡ Fout/Fin. Can show from previous equation that M.A. = din/dout
5. Review lever Figure 9.11 from book. Calculate MA

6. Do problem 4 from CD 9-1. 

7. Problem 2 on CD 9-2. Calculate MA

8. Problem 3 on CD 9-2. Calculate MA

9. General rule; the MA of a pulley system = the number of cables that support the load



Dec. 17

1. Review concepts of mechanical advantage for a ramp and pulley systems.

2. For a ramp, d0 is how high the load is raised. In general, that will always be the case for d0. With a machine, we are always trying to lift a load up.

3. For a pulley system, we recognize that the pulley  must exert a force equal to the weight of the load. If  there are N ropes supporting the load, the force each rope provides is T, its tension. We therefore see that the supporting force is NT=weight. This shows that T=Weight/N.The tension in the rope =Fi. 

      MA= F0/Fi = Weight/weight/N =N, the number of ropes supporting the 

      load.

4. In a real machine, some energy is lost, usually to friction. We define efficiency as Eff=work out/work in. Example of moving a 500<N> block up an incline that is 3<m> high and 6<m> long. Assume the frictional force is 50<N>. WE need 250<N> to move the block up the ramp, so we must apply a force of 300<N> to it to overcome friction and get Fnet=250<N>. W0 = 1500<J>. Wi= 300<N> x 6<m> = 1800<J>. The efficiency is thus 1500<J>/1800<J> = 83%

Dec. 18



Exam on work, energy, power and machines

Jan 5

1. Demo of a plastic cup rolling in a circle.

2. Rotation; object turns around an internal axis. Example; earth rotating on its axis.

3. Revolution; objects turns on an external axis; example; earth revolving around the sun.

4. Rotational (angular) speed = # of rotations(revolutions)/ elapsed time

5. Linear (tangential) speed = dist. Trav./elapsed time . If an object is located at a distance r from the axis of rotation, it travels a dist. 2πr in the time t0  required fort a complete rotation (revolution), then linear speed = 2πr/t0 =2πr(1/t0) = 2πr(rotational speed). 

6. Example of a carousel that rotates once in ten seconds. A horse is 5<m> from the center and a swan is 2<m> from the center of the carousel.

a. how do their rotational speeds compare (the same)

b. how do their linear speeds compare? 

 (swan’s linear speed =2π2<m>/10<s>; horse’s = 2π5<m>/10<s>)

7. Explanation of cup rolling in a circle; rotational speeds are the same for top and bottom, but linear speeds are not.

8. Demo of two sets of two cups taped together, one set with the wide ends together, the other with the small ends together. Toll each set along rails. The first goes down the rails fine. The second has a tendency to run off the rails. As the first set misaligns, one rail has a large radius and the other a small radius rolling on it. Tends to turn in a direction to correct the misalignment. The second set turns in a direction to accentuate the misalignment. Practical example is case of railroad car wheels as explained on p. 174 of text.

9. Students work example; object turns 5 rotations in 2 seconds. What is linear speed of objects 2<m> and 5<m> from axis of rotation.

Jan 6

1. Return exams on linear momentum and impulse. Students review and then review the exam as a class.

2. Go over last example from yesterday.

3. New example; Object makes 7.5 turns in 30 seconds. Find

a. rotational speed

b. linear speeds of objects 2<m> and 9<m> from axis.

Jan 7

1. Concept of centripetal force; name given to net force in case of an object travelling at a constant speed in a circle.

a. name means ‘center seeking’ – is directed from the rotating object toward the center of the circle.

b. is not a separate force added to problems, but is the net force.
2. Acceleration is in same direction as the net force, and is therefore directed toward the center of the circle. 

3. Fcentripetal = mv2/R, where v = speed of object and R = radius of orbit.
4. Example of an object attached to a string moving at a constant speed in a circular orbit on a frictionless table. The net force is the tension in the string.
A car on an off ramp from the freeway travels the arc of a circle of radius R at a speed v. The force holding the car in a circle is the friction between the tires and the road, so Ffr = Fnet = mv2/R. But we know that Ffr = µFN = µFg(for a horizontal surface) = µmg. This gives v2 = µgR, which tells us how fast the car can go with a given coefficient of friction, µ, and radius R.


5. Students work on probs. 22-25 on p. 184.


6. Quickly review problems with class.

7. HW; do 20 and 21 on p. 184

Jan 11

1. . Students finish homework problems. Review problems with class. For prob. 20, washers will swing out as bar is rotated. Draw force diagram for washers (gravity down and tension along the string) and make a free body diagram. Resolver tension into vertical and horizontal components and show that vertical components cancel because no acceleration in vertical direction means net force in vertical direction = zero. Component of tension in horizontal direction is the net force.
Jan 12

1. Students work on p. 2 of Concept Development 10-1.
2. Review in class

3. HW; for problem 4 on the worksheet, find v in terms of µ, R, g and m.

Jan 13

1. Introduction to tomorrow’s lab, Loop the Loop:

2. A ramp makes a loop like a corkscrew on roller coaster. We want to find the minimum speed an object can have at the top of the loop and still go all around the loop. 

a. using the forces operating on the object at the top of the loop, we see that only gravity and the normal force are acting on the object. Drawing the free body diagram and writing the force equation we have

 Fnet y = FN + Fg = may = mv2/R, where v is the speed at the top, and R is the radius of the loop. 

b. Solving for the normal force, we get FN = may - Fg = mv2/R –mg. Using the physical requirement that the normal force can only push and not pull, we get FN ≥ 0 or mv2/R – mg ≥0. This gives us the requirement that the speed at the top of the loop, v≥(gR)½

3. Using the value of v =(gR)½, we can use the conservation of energy to determine that the object must start on the ramp at a height of at least (5/2)R above the bottom of the loop in order to go around the loop completely.

Jan 14

1. Hand out Guide to Writing Lab Reports Review contents, particularly the labeled diagram.

2. Students do Loop the Loop Lab
Jan 15

1. Return Exams on Energy and Work and review them

2. Artificial gravity; why is it needed? Astronauts loose bone density and suffer muscle atrophy

3. Consider a hollow cylinder of radius R and the astronauts walking on the inside of the cylinder that is rotating with speed v.

a. The astronaut feels the normal force pushing against him, and since that is the resultant force it equals mv2/R. For the astronaut to feel like he is on earth, and force must equal mg. Therefore v2 = Rg. 

b. Students calculate tangential speed and angular speed if R = 50<m>.

2nd Semester
Jan 26

a. Introduction to torque – what makes an object rotate

b. torque ≡ force times lever arm = Fd

c. lever arm ≡ perpendicular drawn from axis of rotation to line along which the force acts.

d. Demonstration of  how to get lever arm when force is not applied  perp. To line from axis of rotation to where force is applied. The line along which the force is applied is extended, and a perp. Is draw from the axis of rotation to the extended line.

e. For an object to have no rotation, the torques must add up to zero. Example of a 30<kg> child sitting 2<m> from the fulcrum of a seesaw. A 40<kg> child wants to balance the first child. Where should he sit? For balanced torques, 

                 30<kg>10<m/s2>2<m> = 40<kg>10<m/s2>d

                                               d = 1.5<m>

2. Distribute worksheet CD 11-1 

a. students work on first page

b. review first page with class

c. students work on p. 2

3. HW;  finish p. 2 of worksheet

Jan. 27

1. Return lab reports and review how they should be written. Have students rewrite them for 1/29

2. Review p. 2 of worksheet

3. Recap. Torque = force x lever arm. To get lever arm. Draw a line from axis of rotation perpendicular to line of force.

4. Review prob. 1 on worksheet. Torques must be equal. On weight side, T is constant and the lever arm changes. On person side, lever arm is constant and force must change.

Jan 28

1. Introduction to concept of center of  mass (com).

a. object balances at its com (demo with meter stick)

b. weight of object acts from its com

c. when an object rotates freely, it rotates about its com.(show pictures on pgs. 192,193)

2. Hand out worksheet CD 11-3. Students work on p.1, constructing a mobile.

3. HW. Finish mobile and do 2 and 3 on worksheet.

Jan 29

1. Collect lab reports for marble in loop lab.

2. Review principles used to do first page of CD 11-3

a. for an object not to rotate, the torques must be balanced

b. the mass of an object acts from its center of mass.

3. Discussion of stability and how it relates to center of mass

a. object is most stable when its center of mass is lowest

b. com must fall in support area for object not to fall

4. Display worksheet CD 11-2. With students, work illustration of trailer parked on a slope. The cg must fall between the wheels for the trailer to be stable.

Feb 1.

1. Students do Torque Lab

Feb 2.

1. Students finish lab

2. Those students who are done work on probs 21,25,53

Feb 3

1. Students turn in lab reports

2. Do problems 21,25,53 in class

3. Revisit stability.

a. criterion we had used; if the cg of an object passes through its support area, the object is stable.

b. New criterion; if tilting th object causes the cg to rise, object is stable. If tilting causes cg to fall, object is unstable.

c. If the cg of an object is directly below its support point, the object is stable.

4. Demonstration and analysis of cg

a. roly poly

b. box of tussues

c. bird that balances on its beak

d. pop bottle in wine rack

5. Classification of stability


a. stable – tilting causes cg to rise


b. unstable – tilting causes cg to drop 


c. neutral -  tilting  (rolling) causes to cg to remain at same height.

6. Observe categories of stability with cone on page 210. Demonstrate neutral stability by rolling pop bottle filled with water.

7.. Students work on problem 40

Feb 4

1. Review of conditions for stability

a. cg is over area of support

b. cg rises when object is tilted

c. cg is directly below the support point.


2.  Explain balancing bird demonstrated yesterday. Cg is directly below the balancing point, so it rises when bird is tilted.


3.  Analyze prob. 40 using  condition  1b. above.


4.  Students work on probs. 1 and 11 on pages 864 and 865.

Feb 5

1. Review lab on balanced torques

2. Demo of different density balls shaken in a container of sand; dense balls sink to bottom. Consistent with criterion that when an object is disturbed, it seeks a lower center of gravity.

3. Introduction to rotary motion.

a. moment of inertia is a measure of the object’s tendency not to change its state of rotary motion

b. I = mr2 for a point mass rotating around axis with a lever arm r.

c. To get I (moment of inertia) for an object, add up I for each bit of matter on the object using I=mr2
d. For any object, I is not unique. Must specify the axis of rotation. Different I’s for different axes of rotation

e. Example of ring and solid cylinder with same mass and same radius rolling down a ramp. Solid cylinder wins.

Feb. 8

1. Review concept of moment of inertia, I

a. measures  resistance to change of angular rotation

b. is geometry dependent

2. Students calculate moment of inertia for m=2<kg> and r=1<m>

a. recalculate for r=2<kg>

b. observe strong dependence on r

3. Conservation of angular momentum: If net torque on system is zero, angular momentum of system doesn’t change.

a. angular momentum =Iώ

b. ice skater going into a spin. Pulls arms in to decrease I. To keep angular momentum the same, ώ must increase

c. diver going off a board. Gives self angular momentum when diving off board. Goes into tuck position to spin faster (I decreases). Pulls out of tuck position to slow spin (I increases)

d. Formation of neutron star from a supernova explosion. Ang momentum of star remains the same, but as radius shrinks, angular speed increases dramatically.

Feb 9              Exam on Torque, Center of Mass and Rotational Mechanics
Feb 10

1. Return labs on torque

2. Intro to gravitational force law

a. Newton realized that a projectile could go into orbit if shot fast enough so that it dropped at the same rate as the earth was dropping away from it.

b. Newton speculates that the grav. Force on earth is also the force that keeps the moon in orbit. Calculated how much the moon was dropped in a given time,d, and then used formula d=(1/2)g’t2 to calculate grav acceleration caused by earth at the height of the moon. Found out g’ = (1/3600)g. and since the moon is 60 times as far from the center of the earth that the surface of the earth is, recognized that 3600 = 602. This made him believe that gravitation force varies as 1/d2.

3. History of how we went from a geocentric solar system to a heliocentric one. Problems with Copernicus’ model as seen from his time, and Kepler’s triumph with his 3 laws. Newton’s triumph was deriving Kepler’s Laws from prionciples of motion and Gravitational Law.

4. HW. Worksheet CD 13-3
Feb. 11

1. Review problems from CD 13-3, emphasizing use of F=Gm1m2/d2 to get the answers

2. Project CD 13-1 on Smartboard and discuss problems with class

Feb 12

1. Students calculate mass of earth from F = mg and F = GmM/r2
2. Concept of gravitational field; Force per unit mass

3. Weightlessness; 2 ways to be weightless

a. Fg = 0 because you are too far from a massive body to feel its gravitational pull.

b. Free fall

Feb 15

1. Review concept of weightlessness – when normal force goes to zero

2. Example of a person in an elevator that is accelerating. If the elevator falls, it and everything in it are in free fall. Normal force =0 and all objects inside are weightless

3. Problem of a person with a weight of 700<N> on earth. Climbs a ladder whose length is = radius of earth. Weight there will be ¼ what it is on earth because Fg at that altitude = ¼ of Fg at the surface of the earth. 

4. If ladder has a height of 2R, weight will be 1/9 of weight on surface of earth.

5. Intro to tidal forces; depends on the difference of grav. force between earth and moon on side of earth facing the moon and side of earth away from the moon.

6. HW. Read chap. 13, secs on weightlessness and tides.

Feb. 17

1. Show applet on tides;

                              http://www.ioncmaste.ca/homepage/resources/web_resources/CSA_Astro9/files/multimedia/unit3/tides/tides.html
2. Discussion of tides on moons. Jupiter and Saturn have ruptured moons within their Roche limits, leaving discs of material as rings.

3. Escape speed; how fast would a rocket have to be launched if it were to escape Earth’s gravitational field entirely, and would therefore never fall back to Earth? Vescape = (2GMearth/Rearth)

4. Students calculate escape speed. Vescape = 11,000<m/s> (approx)

5. What happens if we shrink the earth to make the escape speed equal to the speed of light? R=2GMearth/c2. Students calculate and find that the radius = 8>mm> (approx). We have just created a black hole by doing this. The radius we have calculated is called either the Schwarzchild Radius or the event horizon of a black hole. Matter is so dense that the space around it is so warped that light cannot escape.

6. HW. P. 260; probs 48-51

Feb 18

1. Students work on CD 13-4
2. Discuss in class (tides)

3. Students work on CD 13-2 (gravitational forces)

4. Discuss in class.

Feb 19

1. Announce assessment on chaps 13 and 14 for next Wed.

2. Return revised tests and discuss the extra credit problems.

3. Discussion of dark matter, dark energy and the expanding universe

4. Discussion of the effect of Newton’s work on philosophers. The rationalist movement was inspired by Newton’s work. In particular, John Locke, the intellectual father of the American Revolution, was strongly influenced by Newton.

Feb. 22

1. Apply law of gravity to satellite in circular orbit around Earth. GmMe/R2=mv2/R

2. If a satellite makes a complete revolution in time T, v=2πR/T. Substituting this value of v into equation in (1) gives R3/T2 = GMe/(4π2)

3. Because grav force is perp to direction of motion in a circular orbit, the central body does no work on the satellite.
4. Use the conservation of energy of an object in an elliptical orbit to show that the object moves faster the closer it is to the mass it is orbiting. (Gravitational potential energy increases with increasing distance from the central object)
Feb 23

       1. Presentation of  Kepler’s Laws

2. Newton’s observation of the moon

a. it was accelerating


b it was falling toward the earth


c., it was a projectile


d. grav. Force must vary as 1/d2
3. Cavendish calculated G. From this and the formula 


g = GMearth/R2earth   he was able to calculate the mass of the earth

4. Grav fiel;d inside a planet ~ R

5. Weightlessness is defined as having no perpendicular force

6. Sun exerts greater force on earth’s oceans than does moon, but difference moon’s force acrosee the earth is greater than is suns, so tides are determined more by the moon than by the sun.
7. Black holes and dark matter. Outside the original radius of a star that collapses to a black hole, grav. Field does not change as the star collapses

Feb. 24


Exam on Gravitation
Feb 25. 


1. Intro to crystals

a. regular shape

b. can be studied using x ray or electron diffraction
2. Density

a. intensive variable – does not depend on the amount of material.

b. if break a bar in half, volume and mass of each half changes, but density doesn’t


3. HW. P. 870; 1-4

March 1
1. Students do homework in class. Review problems as a class

2. Hooke’s Law. In an elastic medium F ~ extension, or F = kx wherer k = spring constant

3. Assume k = 50<N/m>. 

a. how far is spring extended with 50<N> applied? (1<m>)

b. with 100 <N> applied? (2<m>)

c. how much force needed to extend it 4<m>? (200<N>)
4. HW; p.361; 47,48

March 2.


Students do Hooke’s Law lab. Due Mon., March 8

March 3.

1. Return Exams on gravitation and review them.

2. Tension and compression. Go over 18.4 in text, explaining why I beams are constructed as they are. (To conserve weight and cost without giving up much on strength).

March 4

1. Announce assessment for chapter 18 on Tuesday, March 9. Students may use one 8!/2 x 11 sheet of paper with notes. They must handwrite the notes and it cannot be a Xerox copy.
2. Discuss why bridges and other structures use triangles for rigidity.

3. Catenary; form a chain takes when it is held at both ends. All the stress is along the chain.

a. early cathedrals in Europe needed flying buttresses to support the domes, because the domes exerted an outward force on the walls. (Show picture of flying burttresses)

b. later cathedrals used catenaries to avoid the outward stress on the walls
4. Why were mammoths and mastodons so big, and why is the shrew the smallest mammal?  (Show picture of a mastodon)

a. Scaling; suppose we take a cube 1<m> in each direction, and calculate its  perimeter, its surface area, and its volume. Now double each dimension, and recalculate the previous parameters. We see that perimeter doubled, surface area went up be a factor of four, and volume went up a factor of 8.
b. In a mammal, heat generated is proportional to volume, but heat loss is proportional to surface area. A large mammal has a more favorable ratio for living in a cold climate. Similarly, a shrew spends all its time foraging for food. It loses heat as fast as it is generated. A smaller mammal would not be able to sustain its body heat because of its surface to volume ratio.

c. Students do CD 18-2.
d. HW. Finish CD 18-2.

March 5

1. Go over CD 18-2

2. If I wanted to build a house of 2,000<ft2>, and can do it with the following floor layouts;

a. single level ranch

b. double level ranch

c. single level square

d. double level square

        which would be the most energy efficient house to heat?

3. HW. I want to build a pasture that is 1000<ft2>. If I want to minimize my cost for fencing, do I build it as a

a. rectangle

b. square

c. circle

     Show calculations to justify your answer.
March 8
1. How strength and weight are related.

a. strength depends on the cross sectional area of the muscle, bone or structural element.

b. Weight depends on the volume of the object.

c. As we increase the size of an object, its weight goes as the cube of the linear dimensions and the cross sectional area goes as the square of  linear dimensions.

d. As the size increases, since the ratio of surface area to volume decreases, the relative strength (i.e., the strength relative to the objects weight) decreases. 

e. Examples of ant and elephant. An ant can carry 10 times its weight, but an elephant cannot, even though an elephant is much stronger than an ant.

f. Example of a cell. As it grows, it needs to take in more nutrients through its cell wall. The amount it needs to take in depends on its volume. As it grows, the ratio of area to volume decreases. Eventually the cell cannot take in enough nutrients to sustain it. This limits the size of the cell.

2. African elephant has large ears

a. used to fan the elephant.

b. The blood running through the ears is cooled because of the large surface area of the ears.
3. Review chapter

4. Remind students they can bring in one sheet of paper, hand written (no photocopies) for the exam.

March 9

Exam on chapter 18

March 10 

1. Return marble loop lab write ups.

2. Review of pressure; P = F/A  (pressure = force divided by area over which force is applied)

3. In a liquid medium F = ρgy (ρ= mass density, g = 10<m/s2>,  y = depth)

4. Review examples on p. 365.

5. Students work problems 22 and 23
6. HW. Why do water towers have their large tanks on top? It would be cheaper to put them on the bottom and have a pipe sticking up filled with water to get the desired pressure. Why don’t we do it that way?
March 11

1. Go over homework problem. Must look at the problem from a dynamic point of view. With water tower on top, lose little pressure when water is used.

2. Introduce Archimedes’ Law. ‘the buoyant force on an object in a liquid is equal to the weight of the liquid displaced’.

3. Work problems 43 and 54 in chapter 19

March 12 


Students do Archimedes’ Principle Activity 
March 15 

1. Collect Archimedes’ Principle Activity

2. Work on CD 19-1 worksheet
March 16

1. Return Hooke’s Law Lab and ask students to redo their graphs and math. 

2. Finish CD 19-1.

3. Probs. 51-53 on page 380. Do 51 in class and discuss.

4. HW. Do probs 52 and 53 
March 17 


Students work on problems 4,6, and 12 on p. 872

March 18

1. Students work on CD 19-2.
2. Review worksheet with class
March 19 

1. Students break into groups of 2 or 3 and work on problems 38-41 on p. 378

2. Review answers with class
3. Intro to Pascal’s Law. Apply a force of 10<N> to a piston with area 1<m2>. Pressure is 10<N/m2>. At piston output, area is 50<m2>. Pressure doesn’t change, but output force is PA= 500<N>.
4. HW. Read 19.6 in text.
March 22 

1. Review Pascal’s Principle

2. Students work on probs. 8, 10,11 on p. 872.

3. Discuss problems with class.

March 23 


 Exam on Liquids
March 24

1. Demo drinking from a straw. Why does a straw work? Discuss principles.

2. Students are divided up into groups and must perform two tasks;

a. fill a straw with water from a beaker without lifting the beaker or pouring from it.

b. Transfer water from a full beaker to an empty beaker using a rubber tube. Cannot pour from either beaker and cannot suck on the tube.

c. Students must write down how they performed each task and why it worked.

3. Discussion of the activities above.

4. Recap: in all cases of transferring water, we need a difference of pressure at the two ends- where the transfer starts and where it ends.

5. HW. Worksheet CD 20-2
March 25 

1. Return Exams  on chapter 18 and review
2. Review CD 20-2

March 26  Only mods 1,2 in session

1. How high a column of water can be raised at sea level? From balance of forces, we get  P0=ρgh, where P0 is air pressure, ρ is the density of water, and h is column height. Solution gives h=10<m>

2. Brief discussion of Boyle’s law, For a given amount of a gas at constant temperature, PV=constant

           3.   Buoyancy. Restate Archimedes’ Principle as ‘The buoyant force of an object 

                In a fluid is equal to the weight of the fluid displaced’

            4. Students calculate the volume of  balloon that must lift a total of 2000<N> 

               (including the weight of the balloon and its gasses).

March 29

1. Continuity principle – as the cross sectional area of  the fluid decreases, the velocity of the fluid increases.

2. Streamline flow occurs when particles in the fluid follow a smooth path.

3. If we have streamline flow, then Bernoulli’s Principle holds – as the flow rate of the fluid increases, its internal pressure decreases.
a. blowing across a sheet of paper on the top side causes the paper to rise

b. When two ships pass each other going in the same direction, the increased water speed between the two boats can cause the slower moving ship to be pushed toward the faster moving ship.

c. Principle of an airfoil; the warp on the top side of a wing causes the air to flow faster over the top than underneath. By Bernoulli’s Principle, this causes the pressure on the top of the wing to be less than the pressure under the wing, which gives a net pressure up.

d. Students do problem 65 on page 403
March 30

1. Demos.

a. invert glass over floating object and push down. Observe what happens to the water level in the glass

b. fill a glass to the brim with water and put a card on top of it. Turn glass over and observe that water stays in glass.

c. Put a spoon near a running stream of water and observe how the spoon is pushed into the stream of water.
2. Review of chapter 20

March 31 


Test on chapter 20.
April 12 

1. Intro to waves. Define periodic motion as that which repeats itself on a regular basis.

2. Wave motion is sinusoidal. The magnitude of the disturbance as a function of time is a sinusoid, and the magnitude as a function o fposition is also a sinusoid.

3. Definition of terms on a sinusoid:

a. T – period- time required to make a complete cycle (time in which the disturbance repeats itself)

b. A – amplitude- max height of disturbance as measured from the equilibrium position

c. Crest- peak of wave

d. Trough – bottom of wave

e. f-frequency- number of cycles in a given period of time (typically 1 second)

f. λ- wavelength – distance in space from crest to crest of two waves

g. T =1/f       f=1/T

4. Examples It T=2<s> then f=1/2<s> = .5<Hz>  (1 Hertz [Hz} = 1 <1/s>)

5. Students work on 1st page of CD 25-1. Review it in class

6. HW. P. 878;   probs. 1-4 
April 13 

1. collect homework

2. wave speed – how fast a crest is moving forward

a. speed = dist. Travelled /elapsed time

b. if we watch waves hitting a pier, the waves move forward one complete wave (a wavelength, λ) in one period, T

c. wavespeed = λ/T = λf

3. students work on questions 7 and 6 on page 878 and discuss them with class

4. demonstration of  waves with a slinky

a. move slinky up and down – transverse waves

b. move slinky back and forth along the length – longitudinal waves

5. transverse waves – the disturbance moves at right angles to the direction in which a wav e crest moves

6. longitudinal waves – the disturbance moves in the same direction as the waves crest moves.
April 14 

1. Review April 13ths homework

2. Reflection of a pulse. Demonstrate using a slinky. Observe that the reflected pulse changes the direction of its disturbance; if the pulse is pointing up when it hits the barrier, when it is reflected it is pointing down.
3. Show animation  of reflected pulse

                http://paws.kettering.edu/~drussell/Demos/reflect/reflect.html
4. Superposition – when two waves occupy the same space at the same time, the combined wave is formed by adding the magnitudes of each wave at a given place at a given time

5. Distribute Concept Development 25-3 and have students work on the first page. Show animation of two pulses interfering.
          http://paws.kettering.edu/~drussell/Demos/superposition/superposition.html
April 15 

1. Quiz on Wave Vocabulary
2. Students finish CD 25-3 worksheet

3. Discussion about active sound blockers that produce a sound out of phase to the incoming sound so you hear silence.

April 16 
1. Do back page of CD 25-1, except for Doppler problem
2. Review concept of interference

3. Discussion of  standing waves. Show visual on following website.

http://www.phys.unsw.edu.au/jw/strings.html
4. Students reproduce standing waves using a long spring.

April 19 


Students do Slinky Lab
April 20

1. Turn in Slinky Lab

2. Doppler effect

a. show physlet on website

http://webphysics.davidson.edu/Applets/Doppler/Doppler.html
Change of pitch of siren as it moves past

b. show drawings in book about Doppler effect

c. Show applets on following websites that demonstrate Doppler Effect for different speeds

http://www.astro.ubc.ca/~scharein/a311/Sim/doppler/Doppler.html
http://webphysics.davidson.edu/Applets/Doppler/Doppler.html
3. Applications of Doppler effect.
a. radar speed gun

b. Doppler weather 

c. Expansion of the universe
4. What happens when the object travels faster than the waves it produces? 
d. get bow waves in 2 dimensions (boat in water)
e. get shock waves in 3 dimensions (airplane)

April 21 

1. Return quizzes and review problem areas

2. Students work on CD 25-2; worksheet on shock waves

April 22 


Exam on chapter 25 – waves

April 23 

1. Sound is alternation of high pressure and low pressure waves.

2. Definitions:

a. pitch – frequency

b. compression – high pressure

c. rarefaction – low pressure 

3. Range of human hearing in 20<Hz> - 20,000<Hz>

a. ultrasonic - > 20,000<Hz>

1   medical uses include fetal and tumor testing and breaking up kidney stones

2. quality control – non-destructive testing of  parts for microcracks and inclusions



b.  infrasonic -< 20<Hz>; e.g. seismic waves

4. Sound needs a medium for transmission

5. Speed of sound is 340<m/s>, about a million times slower than light.

a. baseball game – see ball hit before hear crack of bat on ball

b. Blossom – see conductor bring down baton before orchestra plays

c. Students work problems 45 and 46 on page 530.

6.  Intro to loudness of sound; decibel level.

7. Ear’s dynamic range is >1014
8. Prolonged exposure to loud noises can damage ears.

9. Example; 40db has 10 times intensity of 30db. 50db has 100 times intensity of 30db.
10. Review loudness scale

11. How do we identify people by voice? Different frequencies and intensities in voice create different color or timbre. Same is true with instruments. We pay much more for instruments with a sound color we like.
April 26 

1. Test students for frequency range of hearing.
2. Natural frequency; frequency with which object vibrates when struck

3. Resonance- forcing an object to vibrate at its natural frequency

a. pushing a swing

b. military breaks cadence when going over a bridge

c. demonstrate resonance with two mounted tuning forks

5. View part of Vibrations and Sound II to see the collapse of the Tacoma Narrows Bridge

6. Beats – the difference in frequency when two vibrations are very close to each other. The intensity of sound varies with a frequency equal to the beat frequency

7. Concept of an octave; double the fundamental frequency. Show how the fundamental and octave have a period equal to that of the fundamental.

April 27 

1. Demo with viola

a. tune using beat frequency with tone generator

b. play an octave – freq of octave = 2 times fundamental frequency

c. Harmonics – fundamental is 1st harmonic. Octave is 2nd
d. nth harmonic = nf1 where f1 is the fundamental frequency

e. composite wave of octave with fundamental has same period as fundamental

f. 5th – (3/2)f1. Composite wave has period of 2 times that of f1
g. 4th – (4/3) f 1   composite wave has period of  3 time that of f1
h. Tone color or timbre depends on the harmonics and their intensities that accompany the fundamental. These are characteristic of the instrument.

2. Review of chapter

April 28 

1. Quiz on Chapter 26, Sound

2. Introduction to light



a. Greeks not sure if light came from the eye or went to the eye.



b. dispute arose as to whether light was a wave or a particle



c. Max Planck made light into quanta for calculational purposes. Einstein argued that light did indeed come in quanta of energy.



d.  It was known for a long time that light travelled fast, but no one knew how fast. Roemer observed that Jupiter’s moon Io did not appear when he had predicted. Huygens argued this was because it took light time to cross the earth’s orbit.



e. Albert Michelson received a Nobel prize for his measurement of the speed of light. First American to receive a Nobel prize in physics


3. Homework; Read 27.1-27.3

April 29 
 http://hyperphysics.phy-astr.gsu.edu/hbase/ems1.html
http://www.lbl.gov/MicroWorlds/ALSTool/EMSpec/EMSpec2.html
April 29 

1. Return Chapter 25 exam and review it.

2. Show electromagnetic spectrum – explain the sources of different bands of radiation. 

3. Answer questions on CD 27-1 about relative wavelengths and frequencies of different band of radiation

4. Work on Chapter 27 problems in class.

5. Discuss what is meant by a ‘light year’, the distance light travels in a year.

6. HW. Pp. 551-552, probs. 50,52,54,55,56            

April 30 

1.  Causes of opacity and transparency

2.  Discuss shadows. Lunar and solar eclipses. Umbra and penumbra.

3.  Review diagrams in book.
4.  Demos of shadows using models of solar and lunar eclipses

Model of solar eclipse

http://earth.rice.edu/Space_Update/updating/spaceweather/data/sun/eclipses/eclipse_diagram.jpg

model of lunar eclipse

http://csep10.phys.utk.edu/astr161/lect/time/lunar_anim.html
5. Demonstration 0f spring vibrating in vertical and horizontal modes.

6. Analogy to polarization. Define polarization of E-M wave.

7.  Demonstrate polarization with crossed polarizers.
May 3  


1. Review concept of polarization


2.  Show pictures on p. 543 of a rope vibrating through a fence


3. Go over CD 27-2 with class, projecting it onto Smartboard


4. Discuss how we see in 3-D.


5. Explain process of  3-D photography. 

May 4 

1. Newton’s experiment to break down sunlight into colors.

2. Colors by reflection. We see colors that are reflected from objects

3. What does light look like from the sun. Show spectrum of sunlight .

4. How do we see color? Cones sensitive to red, green and blue.

5. Color by transmission. Show how red, green and blue add to produce different colors. Demo with website below.

http://74.125.113.132/search?q=cache:m1l7m37E-bIJ:mysite.verizon.net/vzeoacw1/coloradd.html+Color+addition&cd=2&hl=en&ct=clnk&gl=us
6. Examples of different lights shining on various colored fabrics.

a. blue light shining on red fabric produces black

b. blue light shining on cyan fabric produces blue color
7. Students do CD 28-1.
8. Finish worksheet for homework
May 5 

1. Announce exam on chapters 27 and 28 for Monday

2. Go over worksheet, last picture. Identify all the shadows.
3. Review of color by addition.

4. Complementary colors – 2 colors which when projected together form white.

5. Introduce concept of color by subtraction – we see what colors are not absorbed by the reflecting medium.

6. Use pigments as an example of complementary colors. When pigments are mixed together, we see only the colors that neither pigment absorbs.

May 6 

1. Review of  complementary colors and color by subtraction. Go over examples in chapter of light reflecting from pigments.

2. When a frequency of light is removed from a beam of white light, the remaining beam is a complement of the color removed, by definition of complementary color..

3. Demonstrate color by subtraction with website

http://mysite.verizon.net/vzeoacw1/colorsub.html
4. Work on problems 30 – 37 at back of chapter.
May 7 

1. Announce that exam will be on Tuesday

2. Discussion of color topics

a. why is the sky blue? Scattered light from the white sun. Blue and violete scattered more than longer wavelengths

b. Why is the sun yellow? It is the complement of the color scattered out of the sun as it comes to earth; i.e., it is yellow

c. Why are sunsets red? Scattering of all but red and orange frequencies as sunlight travels through more of the atmosphere.

d. ocean is bluish green because ocean water absorbs red and scatters blue and green

e. A boat with a yellow  sign that has sunk will appear to have a green sign under water. (Only blue and green reach the sign which reflects only red and green.)

f. Short discussion of atomic spectra.

May 10 


Students work on Review of Chapter 27,28 and discuss in class.

May 11 


Exam on Chapter 27, 28; Light and Color
May 12 

1. Introduction to reflection

a. reflection occurs when a wave hits a barrier and returns in the same medium (does not change medium)

b. law of reflection; angle of incidence = angle of reflection

c. angle is measured with respect to the normal to the surface

2. Explanation of why we see an image in a plane mirror that is as far behind the mirror as the object is in front of the mirror. 

a. trace rays using law of reflection

b. extend rays back to where they appear to have originated

3. Hand out CD 29-2 ; work on 1st page in class

4. HW. Do last question on worksheet; how big a mirror do you need to see a full length view of yourself?

May 13

1. Finish discussion of CD 29-2; 

2. You need a mirror only half your height to see a full view of yourself

3. Examination of convex and concave mirrors. Law of reflection holds in all cases.

May 14 

1. Seniors on senior project check out.

2. Students work on CD 29-1.
3. Review of  above worksheet.

May 17


1.Announce quiz for Wed.


2. Discuss



a. diffuse reflection



b. reflection of sound



c. refraction



d. wave fronts



e. refraction of sound



f. refraction of light – why does an object in water appear to be closer than it is?

May 18 

1. Announce quiz postponed until Thurs.

2. Distribute CD 29-4
a. students work on p. 1 then discuss in class

b. students work on  p.2 then discuss it in class

3. Atmospheric refraction; the cause of mirages

4. At sunset the sun is lower in the sky than it appears due to refraction of its light in the atmosphere.

5. HW; read 29.11 and 20.12
May 19 

1. Define index of refraction of a medium, n = c/v, where c = speed of light in vacuum and v = speed of light in medium.

2. n ≥1

3. Snell’s law of refraction


n1sin θ​1 = n2sin θ2 where 1 and 2 signify incident and refracting media.

4. Students work problems using Snell’s law.
5. Assume the incident medium has n1 > n2 for the diffracting medium.

For Snell’s law  
n2sinθ2 is always≤ n2. θ1crit is defined by n1sinθ1crit =n2
For values of θ1 > θ1crit, there is no solution for the refracted wave. At this angle and above, we have total internal reflection; all the light is reflected back into medium 1.

6. Students work several problems with the critical angle.

7. Discussion of the source of the rainbow; both reflection and refraction play a role.
May 20 

1. Quiz on Chapter 29-Reflection and Refractikon
May 21 

1. Intro to static electricity

2. Pos and Neg charges

a. like charges repel

b. unlike charges attract

3. Conservation of charge-electrons neither created or destroyed- just transferred.

4. Coulomb’s law F = kq1q2/d2  Looks like law of gravity, but is much stronger
5. Charging by friction (contact)

a. Plastic stick and pith ball

b. Plastic stick and electroscope
6. charging by induction (non-contact)- example on p. 653
May 24 

1. Review of  process of charging by induction

2. Do CD 32-2 as a class
3. Questions 42 and 51 are done as a class.
May 25 

1. Return Exam on chaps. 27,28. (Graded on basis of 63 points)

2. Concept of electrical field being Force/charge
a. field lines point in direction of force on a positive test charge in the field

b. the more intense the field, the closer together the field lines.
3. Electric potential energy is analogous to gravitational potential energy; it is the electrical energy of a charge due to its position in the electric field

4. As we move a positive test charge toward a positive charge, we must do more work and thus increase the charge’s potential energy.
5. Electrical potential is the electrical potential energy per charge. It has a unit of Joules per coulomb. We call that unit a volt.
6. HW. P.679; probs 36, 38, 39 Read 33.1, 33.2, 33.4, 33.5
May 26
1. Discuss analogy between water flowing and electric current

a. difference in pressure analogous to voltage difference

b. volume of water flow analogous to electric current.
c. Current is amount of charge passing through a surface divided by elapsed time.
d. Students work on 1st page of CD 34-1
2. Introduce concept of resistance as resistance to electric flow

3. Ohm’s Law    V = IR  (voltage drop across a resistor = current times resistance)
4. Students work on 2nd page of CD 34-1
1. May 27
2. Series circuits.In a series circuit, the current that flows through one element flows into another element.

a. Vapplied = sum of voltages across each element of circuit

b. I  = same in each element

c. Resistance of circuit = sum of resistances of individual elements.

3. Students work on p. 1 of CD 35-1
4. Demonstration of how to measure the voltage across an element and the current through an element.

May 28 


Series Circuit Lab
