Lesson Record-Physics-2010-2011

Aug.30

                  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. HW.  Read chapter 1

Aug. 31
1. Nothing is ever proven in an empirical science. A scientific assertion is one that can be shown to be false.
2. Introduce notion of static equilibrium.

a. No change in state of motion happening.

b. Fnet =  ΣF = 0
3. Hand out CD 2-1 and have students work on problem 1.

4. Review problem 1  

5. HW. Do as many problems on CD 2-1 as you can.  
Sept 1

1. Activity with 2 spring scales and a 200<g> mass.
a. Hang one spring scale on the other and hang the mass from the lower spring scale. Read and record readings of each spring scale. The top scale has a greater reading because it must support both the mass and one spring scale.

b. Attach both scales to the mass and hold them vertically and read the values of force in each one. Now spread the scales and observe what happens to the readings as the spread angle gets greater.
1. Review CD-1.  Method of solution is to recognize that the  systems are in mechanical equilibrium (no change in state of motion), hence the net force is zero. This means that the forces in two opposite directions must be equal.

2. Do prob 2 on p. 25.  
3. HW. Reread 2.1-2.4.  
Sept. 2

1. Support force on a surface is called normal force or perpendicular force, represented as FN or F┴. For an object in mechanical equilibrium, this force equals the weight of the object supported.

2. Concept of a vector – has size and direction Example: force

3. Concept of a scalar-  has size only. Examples: time, volume distance travelled.

4. Discuss representation of vectors using illustration in textbook on hanging gymnast.

5. Hand out CD2-2. Students work on 1st page. Discuss in class.

6. Properties of vectors.

a. Translation along either axis or along both  will not change vector.
b. Rotation and changing its length will change the vector.

7. Parallelogram method of adding vectors. Show illustration from chapter.

8. The resultant of the vector can replace the two vectors that add to make the resultant. The object cannot tell the difference between the two vectors and the resultant.It will behave the same way with either set of forces acting on it.

9. HW. Do p. 2 of CD2-2.

Sept. 3

1. Assessment next Wed. on chaps 1,2

2. Go over p.2 of CD2-2

Sept 7

1. Assessment will be held on Thursday

2. Finish probs on p. 2 of CD2-2

3. Distribute chapter 2 problems.
a. Do problem 1 in class

b. Students work on problem 2

c. Review it in class

4. HW. Do probs 3 and 5 on worksheet

Sept 8


1. Review homework problems. 


2. Procedure for solving problems with hanging weight.



a. objects are in equilibrium



b. net force = zero



c. net upward force =weight of object



d. draw parallelogram of forces and upward diagonal



c. upward diagonal must have magnitude = weight of object



e. draw perp. Bisector from side and solve for tension in cable using sine or cosine function.


3.  Distribute Unit IV: Worksheet 2 – We can consider a vector to be the diagonal of a parallelogram formed by an x vector and a y vector. Students calculate the x and y components of each vector, paying attention to the sign of each component.

4. Homework: Find the resultant of two 10<N> vectors, one at 300 and one at 2400
Sept 9

1. Review procedures for Unit IV:WS2 decomposition problems.

2. Review homework, showing how decomposition of vectors is used to obtain the answer. 

3. Distribute 2 spring scales, 200<g> mass and a 15<cm> piece of string to each group of 2-3 students.
4. Hang mass on one spring scale and measure weight.

5. Attach one end of string to hook on spring scale, and other end of string to hook on other spring scale.

6. Hang mass half way between scales and hold scales straight up. Observe force one each spring scale (1<N>).

7. Slowly spread the scales apart and observe that the force increases as the springs are spread further apart. Observe that the sum of the two scales is > 2<N>, the weight supported.

8. Draw force vectors to show why this happens. If supporting a large weight, do it with a slack rope or chain to reduce tension in the supports.

9. Discuss static vs. dynamic equilibrium. In both cases, state of motion does not change and the net force = zero. Our analysis for static equilibrium is still valid for dynamic equilibrium.

10. Review of some concepts in chap. 1

a. Physics most basic science-deals with basic concepts (force, charge, energy,etc)

b. A fact is a bit of information agreed upon by most competent observers

c. An hypothesis is an educated guess.

d. A theory is an explanation of a class of events, which is supported by a large body of evidence.
11. Math is used to express scientific findings- makes comparisons easier.

Sept. 10


Exam on chapters1 and 2.
Sept 13

1. Intro to Aristotle’s notions of motion; natural and violent

2. Copernicus’ heliocentric model of universe; if earth is moving so fast, why does an object drop directly down?

3. Galileo’s experiments on balls rolling down ramps; extrapolated results to infer that an object with no net forces on it would roll at a constant velocity forever.

4. Students work on  CD3-2
5. HW; read 3.1-3.4
Sept 14

1. Review CD 3-2

2. Newton’s 1st law; object in motion stays in motion at a constant velocity unless acted on by a non zero net external force.

3. Examples of 1st law; Car stopping, turning quickly. If passenger has no seat belt, passenger stays in motion while car changes velocity.

4. Example of block of ice in back of pickup truck as truck pulls away from light; perspective from driver’s standpoint and standpoint of person on the street.
5. Mass and weight – differences

6. Distribute CD 3-1 Students work on 1st page
7. Discuss 1st page 

8. HW; finish worksheet and finish reading chapter.

Sept. 15

1. Lab – Mass vs. Weight
Sept. 16

1. Collect lab reports

2. Describe process of solving problems using free-body drawings

a. Make a drawing of the object showing all forces acting on it

b. Replace the object with a point and draw all the forces identified in (a)

c. Write the force equation; Fnet = (Add algebraically all forces shown in free body diagram) = 0 (Object is in equilibrium)

d. Solve force equation for unknown quantity.

3. Worksheet Unit IV Worksheet 3 – Force Diagrams and Statics
a. Demonstrate method above on prob. 1 Case A.

b. Students do case B

c. Students do prob 2, calculating first tension in cable holding 4<kg> mass and then tension in second cable

4. HW: Problem of a 5<kg> mass on floor being pulled with a 10<N> horizontal force at a constant velocity. Find force of friction and normal force.
Sept 17

1. Announce assessment for next Tuesday

2. Review homework
3. Problem 7 on worksheet. Applied force vector is decomposed into x and y components. Now free body diagram has only x and y components, and we can proceed with the solution as done previously.

4. Students work on problem 8.
Sept. 20


Work on back page of Unit IV – Worksheet 2. 
Sept. 21

1. Exam on chapter 3-Newton’s 1st law  
2. HW: Read 4.1 and 4.2. Do problems 2,3,4,20 
Sept. 22

1. Collect homework

2. Unit II WS 1 – Students do page 1
3. Introduction to motion. Define

a. Motion

b. Speed

c. Average speed

d. Instantaneous speed

e. Acceleration

4. Free fall

a. Definition

b. Value on earth is 10<m/s/s>
c. Examples of acceleration when starting from rest.
5. CD4-1 Students do first section on speed
6. HW: Read sections 4.4 and 4.5  and do Free Fall Distance on CD 4-1 
Sept. 23

1.  Dune Buggy Lab
a. Average results for each time period. 
b. Plot only one graph – the average graph 
Sept. 24

1. Review lab and answer questions

2. Explanation of velocity as speed in a given direction. For motion in 1 dimension, + and – signs indicate direction.

3. Students work on Position vs. Time graphs; interpreting graphs of pos.vs.time, and converting them to graphs of velocity vs. time.
4. HW; finish lab write up and graphs   
Sept. 27

1. Review concept of acceleration and data tables of velocity on p. 2 of CD 4-1.

2. From acceleration formula, derive vf = vi + at

3. Students use above formula to calculate velocitites.

4. Displacement is final position – initial position

5. Distance travelled is a scalar, displacement is a vector.

6. Define vavg as displacement/elapsed time.

a. Displacement = vavgt

b. For constant acceleration, vavg = (vf + vi)/2

7    HW: calculate displacement for tables on p.2 of CD 4-1  
Sept 28

1. Review homework

2. Introduce formula for displacement  d=vit + (1/2)at2.

3. Students recalculate displacement on table 1 of CD 4-1 using above formula and comparing results to answers obtained for homework.

4.  HW: 

1. Object travelling at 20<m/s>  for 4.4<s> with acceleration of 4<m/s>. What is vf?

2. Car travelling 50<m/s> comes to a stop with an acceleration of -3<m/s/s>. How long does it take? 
Sept 29


Return exams on 1st law and review with class.

Sept 30

1. Collect homework from Sept 28 and review in class.

2. Introduce new formula; 

Vf2 = vi2 + 2ad and work sample problems using this formula

3. HW: solve the following three problems for displacement using all three formulas we have used:

1. Vi = 50<m/s>     a = 2<m/s2>    t = 6<s>

2. Vf  =  20<m/s>      a=4<m/s2>     t = 2<s>

3. Vf  = 40<m/s>      vi = 20<m/s>   t = 5<s>  
Oct. 1

1. Collect homework

2. Description of plot of v vs. t for constant acceleration; a straight line with slope = acceleration

3. Students work on Acceleration  Worksheet .    
Oct. 4

1. Students test their reaction times by catching a dropped ruler.

2. Discuss problems from Chapter 4 as a class; 42,43,44,47,49
Oct. 5

1. Exam on  Linear Motion          
Oct. 6

1. CD 5-3. Students work on 1st problem on each page.

2. Prob. 2 Assume air velocity is 75<km/h> North and wind is 50<km/h> West.

a. Speed is 90<km/h>

b. Direction is 560 N of E.

c. HW. Finish probs 2 and 3 on 1st page
Oct. 7


1.  Discuss prob 3 from homework. 


2.  Explain that motion in a given direction is determined by the velocity in that direction and not influenced by a perpendicular velocity


3.Discussion of water speed and resultant speed (as seen by observer on shore).


4. HW; two cases of a boat going across a river. Case 1; water velocity is 10<m/s> across the river, current velocity is 4<m/s>, width of river is 100<m>.  Case 2; water vel. Is 8<m/s> axcross the river, current is 3<m/s>, width =100<m>. Find resultant velocity, time to cross the river, and distance travelled downstream.

Oct. 8

1. Review homework
2. Discuss independence of motion down the stream and across the stream.
3. Review prob. 3 on front side of CD 5-3
Oct. 11

1. Students write what they have learned about two dimensional motion. Review concept that motions in perpendicular directions are independent.
2. Review problem 3.a on worksheet.
3. Physlet on two dimensional motion from 
4. http://qbx6.ltu.edu/s_schneider/physlets/main/index.shtml
5. Problem of airplane travelling with a cross wind. Airspeed in 600<km/h> north, and wind is blowing 100<km/h> from the west. Students calculate airspeed and direction.
6. Homework: Worksheet CD 5-2, 1st page. Also problem of airplane as above, but need to find out which direction must be pointed to go straight north. What will be its groundspeed?
Oct. 12

1. 2D motion. We control the velocities.

http://qbx6.ltu.edu/s_schneider/physlets/main/boatriver2.shtml
2. Students work on homework problem in class.

3. Discuss homework problem as a class.

4. \Question; What have you learned about two dimensional motion?

5. Activity; 2 identical coins and a ruler. Place the coins at the edge of a table and use the ruler, pivoted at a point on the edge of the table, to move quickly to knock the coins off the table.

a. Which coin did the students think was going to hit the ground first?

b. Which coin actually hit the ground first?

6. HW: Using idea that motions in 2 dimensions are independent, why do two coins fall at same time?
Oct. 13

1. Return Linear Motion exams and discuss answers

2. Why did the two coins in yesterday’s dome fall at the same time? 

a. Vertical and horizontal motions are independent of each other

b. In both cases, viy = zero, and the accel. Is the same. The vertical problems are the same for the two cases.

c. For a horizontal launch, dx = vxt  and    dy = (1/2)gt2
3. CD 5-1. Students work on first page

4. HW; finish 1st page of CD 5-1

Oct. 14

1. Website for horizontal launch

2. http://www.ngsir.netfirms.com/englishVersion.htm
3. Review: What have you learned about 2 dimensional motion.

Review concept that when you have motion in 2 ┴ directions, the motions in each direction are independent; i.e. dx = vxt,     dy = viyt +(½)ayt2
4. Mods 13,14; Fill out chart on Horizontal Launch Worksheet.
Oct. 18

1. Review; What have you learned about 2 dimensional motion?

2. Class work on problems on Horizontal Launch Worksheet using process

a. Make a labeled diagram

b. List knowns and unknowns

c. Find a formula that uses the unknown and knowns.

d. Solve formula symbolically for unkown.

e. Put in values of knowns and find value for unknown.

3. HW: Complete Horizontal Projectile Problems using above process.

Oct. 19

1. Review homework with class

2. Projectiles launched at a non zero angle.

a. Break down muzzle velocity into vertical and horizontal components. (vix and viy)

b. Treat problem as two independent problems

1. Horizontal constant velocity problem with velocity vix
2. Vertical constant acceleration problem with initial velocity viy
            3.HW; Read 5-6. Do back side of CD 5-2

Oct. 20

1. General discussion of projectiles

a. Range-how far it travels

b. Time of flight – how long it is in the air

c. Max height – how far up it goes

d. Muzzle velocity – velocity with which it is launched

e. For launch on a plain, projectiles with complementary angles have the same range. Use website http://galileoandeinstein.physics.virginia.edu/more_stuff/Applets/ProjectileMotion/enapplet.html
To demonstrate trajectories.

2. Derivation of time of flight on a plain –set dy=0 and get tf = -(2viy/ay)

3. Distribute Chapter 5 Review Problems
4. HW; try problem 3.
Oct. 21

1. Discuss prob 3 on review sheet

2. review of projectile motion

Oct. 22

1. Answer questions about 2 dimensional motion.

2. Students work on problems 31,36,40,41,44,45.at end of  chapter;pp.848-9, probs.7,15,18.
Oct 25

1. Review concept that in 2-D motion, motions in different directions are independent.

2. Answer questions about review sheets and problems from Friday.

Oct 26


Projectile Motion Exam

Oct. 27

1. Finish Exam

2. HW. Read 6.1-6.4 CD 6-1 Do page 1
Oct. 28

1. Intro to 2nd law. Fnet and accel. are proportional and in same direction.

2. Accel and velocity not necessarily in same direction.

3. Demo String on roller which direction will roller move if I pull string?

4. Friction; static and sliding.

5. Review homework

6. HW. Do back page of CD 6-1

Oct. 29

1. Finish discussing CD 6-1

2. Notion of terminal velocity; final, non-changing velocity of a falling object.

Nov. 1


Coffee filter lab
Nov. 3

1. Return quizzes on projectile motion and review

2. Concept of coefficient of friction; Define as µ = Ffr/Fn ( friction force/normal force) 

Nov. 4

1. Announce assessment on forces for Tues.

2. Coffee filter lab will have to be made up.

3. Friction Lab
Nov. 5

1. Announce Tues. will be a quiz on use of free body diagrams.

2. Students work on finishing Friction Lab.
Nov. 8

1. Collect friction lab reports.

2. Process of solving force problems

a. Labeled drawing

b. Freebody diagram
1. Resolve all forces into x and y components

2. Redraw freebody diagram with only x and y components.
      c.  List all known and desired quantities

      d.  Write force equations in both directions.

      e.  Solve for unknown quantities.

3.  Freebody diagrams and Net Force- review problem 1 in class

4. HW; do 2-5

Nov. 9

1. Review homework problems

2. HW; Freebody Diagram Worksheet
Nov.10

1. Collect homework

2. Review homework problems.

3. Quiz – Free Body Quiz
Nov. 11

1. Why do snowshoes work? Concept of pressure = Force/Area

2. Why does a sharp knife cut better than a dull knife? Why does a serrated knife cut better than a regular blade?

3. Look at picture of Hewitt bringing down a sledge hammer on a colleague lying under a bed of nails. What are the things that contribute to protecting the man underneath the bed of nails?
a. Many nails

b. Heavy block on the board\

c. The block breaks when it is hit.

Nov. 12

1. Review quiz.

2. Students work on problem mass = 10<kg>, Fapp=50<N> to the right , accel=2<m/s/s> to the right. What is Ffr?

3. Students work on problem as above but applied force is at a 100 angle. Find Ffr and µ
Nov. 15
1. Review of terminal velocity

2. Review of pressure

3. Review of process for solving force problems.

Nov. 16

1. Chapter 6 exam
Nov. 17

1. Finish exam
2. HW; chap 7 pps. 106-111 CD 7-2

Nov. 18

1. Intro to 3rd law; two interacting objects exert equal and opposite forces on each other.
2. Powerpoint of chap. 7 up to Systems
3. Discussion of why the accelerations of interacting objects are different even if their forces are equal in size.
4. HW; chap. 7 probs. 9,11,26,27,29,34,36,40,42
Nov. 19

1. Discussion about assessment for chapter 7. We will have a short quiz next Tuesday and combine chapters 7, and 8 in one exam.
2. Return Freebody diagram worksheets and review procedures.
3. Return Friction Lab. Remind students that responses must be in their own words, start all graphs from (0,0), and look at their data before answering questions.
4. Problem of two ice skaters on frictionless ice. A has a mass of 60<kg> and B has a mass of 80<kg>. A pushes B with a force of 150<N>Calculate accelerations of A and B.
5. HW: Same problems as above, but assume µ = .05
Nov. 22

1. Collect homework – Review 
2. Problem- Mass of 200<kg> on a frictionless surface. Apply a force that takes the mass from rest to 2<m/s> in 1.5<s>. What is the applied force?
3. Ed(m=80<kg>) and Tony(m=100<kg>) are on skates on frictionless ice. They are standing still and Ed pushes Tony with a force of 200<N> for .5<s>. How fast is Ed moving after the interaction?
Nov. 23

1. 3rd Law Quiz

2. Discussion of systems – why action-reaction forces do not cancel. Cart-horse problem.
Nov. 29

1. Intro to momentum as p=mv
2. Use 2nd law to get impulse = change in momentum.
3. Use 3rd law to show that interacting objects have equal and opposite momentum changes.
4. CD 8-1. Work p.1 in class
5. HW. Read 8.1 and 8.2 and finish CD 8-1
Nov. 30

1. Review concepts of momentum, impulse and change of momentum.
2. Problems (chap. 8) 21,23,28,32,36,37,40,43,45
3. HW. Finish above problems.
Dec. 1
1. Collect homework

2. Return chapter 6 tests

3. Review homework; probs 32 and 36

4. HW; Read 8-3

Dec. 2

1. Bouncing – effect on interaction force.
2. Review picture on p. 92; Hewitt hitting block on top of nailed board. Examine from standpoint of  impulse and momentum.
3. Problem 45; gloves extend interaction time and surface area.

4. 4. Students make out lists of safety devices that come into play during an accident and explain the physics of why they work.

Dec. 3

1. Quiz on Momentum and Impulse
2. Derivation of conservation of momentum from 3rd and 2nd laws.

Dec. 6

1. Return quizzes on 3rd law without grading them. Students will retake tomorrow.

2. Conservation Problems. Go through first problem with class

3. HW.Practice Exercises
Dec. 7

1. Quiz on 3rd Law
2. Start discussion of  homework Practice Exercises

Dec. 8


Momentum Lab
Dec. 9
1. Collect Labs

2. Review Practice Exercises

3. HW. Collision Problems
Dec. 10


Work on Collision problems.

Dec 15 (after two snow days)

a. Return Momentum Lab and Momentum and Impulse Quiz and review.

b. Collision Problems Key with solutions. Students work at their own paces.

c. HW. Study for Exam tomorrow.

Dec. 16


Exam on Chapters 7 and 8

Dec. 17


1. finish exam


2. Begin discussion of work and power.

Jan 3

1. Work =F d Unit is Joules

2. Power = work/time  unit is Watts

3. Probs 1-3 on CD 9-1
4. Sections 9.1 and 9.2 of  Exercise Problems Chap. 9
Jan 4


Power Lab
Jan 5

1. Collect Labs

2. Kinetic energy =(1/2)mv2
3. P. 166, prob. 26

4. Gravitational potential energy = mgh 

5. P.166, prob. 27

6. Work-Energy theorem – Net work = Fnetd = ΔEk
7. Problem; 20(kg) box on floor, no friction, pushed from rest with a force of 100<N>

a. What is ΔEk?

b. What is vf?

8. HW.

a. Same problem as above but with Ffr=20<N>.

b. 2.0<kg> ball dropped 20<m>, vf =?

Jan. 6

1. Collect homework

2. Review homework

3. Problem for students;  a 5<kg> bucket is lifted with an applied force of 150<N>. It starts from rest and is lifted 2<m>. Find ΔEk and vf.

4. Concept of conservation of energy

5. CD 9-2. Students work the 4 conservation of energy problems on page 1. 

6. HW. Finish p.1 of CD 9-2 and probs. 5,7,8 on CD 9-1.

Jan. 7

1. Review homework.

2. Review work-energy theorem and conservation of energy

3. HW; Read 9.1-9.7 . Do Chapter 9 Quiz.Can use book or notes, but nobody else.
Jan. 10

1. Collect quizzes

2. Simple machines – output work = input work 
(F0d0 = Fidi)
3. Example of mass pushed up a ramp. Use geometry t and work equation to determine the input force required.

4. Students work problem using a mass of 200<kg> moving up a slope of 300 to a height of 2 meters. What force does the pusher have to supply and how far does he move the block along the slope?

5. Lever systems; 

6. HW; Do problem 48 on p. 169.

Jan 11

1. Hand out Review of First Semester Physics
2. Review homework. Demonstrate first configuration and students work out other two.

3. Pulley systems. Review systems on p. 157. Students calculate M.A. and distance pulled at input for 1<m> raised at output.
4. HW. Back page of CD 9-2 and 11. On p. 859, 33 on 861 (don’t do eff. Calculations)
Jan 12

1. Review problem on back page of CD 9-2. Discuss ideal mechanical advantage (IMA) and actual mechanical advantage (AMA)

2. Efficiency of machine = [(work out)/(work in)] x 100% = [AMA/IMA] x 100%

3. HW; Work and energy Quiz
Jan. 13

1. Review of first semester physics – prob. 14 – 3rd law, prob. 3, graph
Jan. 14

1. Probs. 8,9,10,13

Semester 2

Jan. 25

1. Students will keep notes in a notebook and have them graded periodically.

2. Intro to circular motion

a. Objects moving in a circle at a constant speed do not have constant velocity, have a non zero acceleration and a non zero net force (2nd law).

b. Rotation – object moves around an axis through the body of the object (earth rotating on its axis)

c. Revolution – object moves around an axis external to it (earth revolves around the sun)

3. Rotational speed- # complete cycles in a given amount of time.

4. Linear (tangential) speed – dist. traveled/elapsed time

5. Two objects mounted on a solid rotating disc at different distances from the axis of rotation have the same rotational speed and different linear speeds.
6. Radian measure for angles; angles in radians = length of arc/radius of circle; 

3600 =2π radians

7. Students convert angles from degrees to radians and from radians to degrees.

8. HW: Read 10-1 and 10-2. Problem 15 at end of chapter.

Jan 26

1. Review rotational speed, angular speed and linear (tangential speed).

2. Problem of rotating platform. Rotates 5 times in 2 seconds. Objects 2<m> and 5<m> from axis. Calculate

a. Rotational speeds

b. Angular speeds

c. Linear speeds

3. P.862, calculate same as above.

4. HW. Read 10-3

Jan. 27

1. Express centr. Force and centr. Accel in terms of v and in terms of omega.
2. Prob. 23, also get rot. Speed.
3. Probs. 2,3  p. 862
4. Car going around a curve. How is friction related to speed?

5. HW; probs 21,24,25,26,

Jan 28

1. Collect homework

2. Schedule; Today, discussion about vertical circular motion, Mon., quiz on vocabulary of circular motion and discuss artificial gravity, Tues., lab on circ. Motion, Wed; assessment on circ. Motion.

3. Ferris wheel has a radius of 12<m> and a rot. Speed of 1/10<rot/s>. What is apparent weight of 100<kg> person at top and at bottom of the circle?

4. How fast must a pilot be going if he/she is in a loop of 100<m> radius if he/she is to feel weightless at the top?
Feb 1

1. Example of a mass swinging in a horizontal circle, but the string is not in the plane of the circle. Forces broken down into two vectors. Vertical force is equal to weight of object, horizontal force is centripetal force. 

2. Concept of artificial gravity. Normal force is your apparent weight. If space station has a radius of 100<m>, how fast must it be rotating to simulate earth’s gravity?

3. HW; probs 20, 22, 53

Feb. 3

1.Centripetal force lab

Feb. 4

1. Finish lab.
2. Go over last quiz.

Feb 7

1. Centripetal Acceleration and Centripetal Force Students work problems in class.

2. HW. Complete worksheets.

Feb. 8

1. Circular Motion Exam
Feb. 9

1. Intro to torques causing rotary motion. Demo of holding door open when someone else pushes. Define torque as force times lever arm.

2. Demonstrate lever arm is perp distance from applied force to fulcrum

3. Concept of balanced torques causing no rotation. 
4. Students do  problems 50-52.

5. HW; probs. 20-22, 25

Feb. 10

1. Go over homework.

2. CD 11-1p.1. Go over how the weight machine works.

3. HW. Torque Problems; 1,2
Feb. 11
1. Go over homework.

2. Concept of center of mass (COM). Object balances there and weight acts as if it were all concentrated there.

3. Problems of balance using a meter stick with a mass of .1<kg>. Fulcrum at different points and see what is required to balance it.

4. HW; probs 3-5 on Torque Problems worksheet.
Feb. 14

Torque Lab

Feb. 15 

1. Collect labs

2. Demonstrate spool that will not roll when pulled at the right angle

3. Center of mass

a. Object will balance there

b. No material needs to be at the center of mass; e.g. donut

c. Find com using plumb lines.
d. Newton’s laws describe motion of com. Example of wrench sliding along a frictionless table. 

e. For an object not to tip over, its COM must be over the support area.

4. HW: Read 11-3 and 11-4. Do CD 11-3 constructing the mobile
Feb. 16

1. Collect and review homework

2. Review criterion for stability-  com is over the support area.

3. Show pictures of pyramid in text book as a demo of unstable, stable and neutral equilibrium. Introduce notion that if com rises when object is tilted it is stable, if it falls it is unstable, and if it does not change it is neutral.

4. Think and Explain questions worksheet do 21,23,24,25,26,28,31 in class. Review with class
5. HW finish worksheet.
Feb. 17


Substitute present. Show Video- Hewitt- Torque and Center of Mass

Feb 18


Substitute present

1. Read 12.1-12.3

2. Do problems 1-9, 19,20, 23,24-31, 42.45 at end of chapter and probs. 1-5 on page 866

Feb. 22

1. Go over Think and Explain worksheet problems on center of mass and stability.

2. Introduction to concept of moment of inertia; plays same role in rotational mechanics as inertia does in translational mechanics.

3. Discuss a cylinder and a ring rolling down a slope. Cylinder wins race because it has lower moment of inertia.

Feb. 23

1. Review concept of moment of inertia (I) and that of a point mass. I of more complex object is composed of sum of moments of inertia of each small mass in the object
2. Discuss in chap. 12 probs 19 and 20

3. Demonstrate cylinder and ring rolling down a slope.
4. Review problems 26,27, 25

5. Announce quiz on moment of inertia for tomorrow.

Feb. 24

1. Moment of Inertia quiz
2. Demo of two falling rods – one with mass at base and other with mass at top. Which one will hit the table first and  why

3. Concept of angular momentum = Iω.

4. Newton’s 1st law for rotation; If net torque on system = 0, ang. mom. Of system does not change.

5. Example of ice skater going into a spin

6. Discuss prob. 32; cat moving on a freely rotating turntable
7. HW probs 45 and 46

March 1, 2011


1. Return torque lab and review it.

2. Return quiz on torques and review

3. Problem of meter stick supported at 25<cm> mark. Apply a force f perp to meter stick at  0, 25, 50, and 100 <cm>. Apply f at a 450 angle at 50 <cm> and at the end of the meter stick, along the meter stick. Students rank the torques.

4. HW. Probs 45,46,48,49

Mar. 2

1. Return Circular Motion Exams and review

2. Exam on Friday

3. Review homework and collect it

4. Probs. 22 and 34; do in class and discuss

5. HW; pps. 866-7;  7,9,10

Mar. 3


1. Review homework


2. Review concept of artificial gravity. Apparent weight is FN.


3. Distribute Review Sheet for Rotational Equilibrium and Rotational Motion
Mar. 4


Exam on Rotational Equilibrium and Rotational Motion
Mar. 7

1. Newton’s law of gravitation; how he derived it.

2. CD 13-3 Students do in class and review.

3. HW; Read 13-1 – 13-4; prob. 21,22,23

Mar. 8

1. collect homework

2. Review questions 22 and 23 in class

3. Do probs 30-35 and review with class

4. Introduce concept of gravitational field

5. HW; p. 868; 11,12,13

Mar. 9

1. Announce quiz on gravitational formula for tomorrow

2. Review homework

3. Demonstrate calculation to determine mass of earth

Mar. 10

1. Quiz on Grav. Equation
2. Students work on CD-13-2
3. HW; do prob. 5 on CD 13-2

Mar. 14

1. Return quiz and review, emphasizing process

2. HW; do prob 5 on CD 13-2
Mar. 15

1. Return homework and discuss

2. Revisit weightlessness- lack of normal force

3. Do problems 40 and 42.

4. HW; Read 13-9; do CD 13-4

Mar. 16

1. Return Exam on Rotational Motion and Rotational Equilibrium and review
Mar. 17

1. Review CD 13-4 and discuss tides.

Mar. 18

1. Impact of Newton’s mechanical laws on philosophy and religion.

2. Discussion of circular orbits and conservation of energy. Earth does no work on a satellite in circular orbit.

3. Elliptical orbit; earth does no net work in one complete cycle. Conservation of energy show that satellite picks up speed as it gets closer to earth and loses speed as it goes away from earth.
4. Students work on CD 14-1
5. HW; Read chap 14, sec’s 1-4. Finish worksheet.

Mar. 21


1. Review conservation of energy in orbits.


2. Definition of escape speed. Students calculate escape speed from earth.


3. What happens if you have mass stay constant and let radius shrink to get escape speed          

                = speed of light? Black hole. Let students calculate radius of earth if it becomes a black 


   Hole.

5. Explanation of Kepler’s Laws and the significance of Newton’s deriving them.

Mar. 22

1. Exam on Gravitation
2. Hw. Read Chapter 18, sec’s 1-3. Do probs. 1-6, 8 and 12

Mar. 23

1. Crystalline solids; atoms in a regular lattice. X rays or electrons needed to ‘see’ atoms in lattice. Examples are diamonds, sapphires

2. Density-

a.  difference between intensive and extensive variables

b. Examples of intensive (density, pressure) and extensive (mass, force)

c. Archimedes’ crown problem

3. Elasticity vs. plasticity

4. Hooke’s law. F=kx. Do several problems with Hooke’s law.

Mar. 24

1. Hooke’s Law lab
Mar. 25

1. Answer questions about and review lab

a. How to calculate extension

b. How to plot the graphs.

c. How to calculate the slope

2. Students work on lab.

Mar. 28

1. Collect labs.

2. Review Hooke’s Law with students practicing problems.

3. Announce quiz on Hooke’s Law for tomorrow

4. Discuss tension and compression.

a. Where a beam can be drilled with minimal effect on strength

b. I beam construction

c. Use of triangles in construction

d. Catenary properties. Use of flying buttresses.

Mar. 29


1.Quiz on Hooke’s Law

2. Introduction to scaling. Perimeter vs. area.


3. HW. Read chapter 18, sec. 5. CD18-1

Mar. 30.


1. Review prob 5 on CD 18-1


2. Ratio of perimeter to area varies as linear dimensions increase or decrease.


3. Look at how area and volume vary as you increase linear dimensions.

4. HW: CD18-2
Mar. 31


1. Scaling for a ball dropping. Marble vs a bowling ball. Bowling ball has more surface area and therefore more air resistance, but ratio of air resistance to weight is less than that for the marble, so bowling ball will fall faster.


2.  Scaling in everyday life. Strength depends on cross sectional area of support. Weight depends on volume of animal. As you double linear dimensions, strength increases by factor of 4, but weight increases by factor of 8. 


a. cell size determined by need to get nutrients through cell wall (area), but amount needed depends on mass (volume).



b. elephant’s problem is how to get rid of body heat. Large ears fan the elephant and circulate blood so a large area of blood is exposed to the air.

April 1 


Chapter 18 Exam
April 11 

1. Pressure =force/area

2. Liquid pressure is exerted equally in all directions

3. P = ρgh – pressure depend on only density of liquid and depth

4. Students calculate pressure 1 meter below surface of water.

5. Buoyant force ; net upward force on submerged object
6. Archimedes’ principle; buoyant force = weight of fluid displaced.

7. HW: CD 19-1 and read 19-1 thru 19-3
