NEEDS FIXING – more worked out examples!
Updated: Feb 2008

Course: SPH4U1

Unit: Dynamics

Forces in 2 dimensions

The Plan: 

1. review.
lawn mower problem (using force vectors)

2. strings, pulleys (not IMA) 

3. rope pulling two blocks, blocks over edge of table

4. inclined plane – no friction [see last lesson]

5. inclined plane, friction
(Find Fgx and Fgy, then ((Fy = 0



FN + Fgy = 0








FN + (-…N) = 0








FN = ….
(Why do we need this? What formula has Fn in it? Friction.
Ff = (Fn …
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6. inclined plane, block hanging off end, no friction

7. inclined plane block hanging off end, friction

8. double inclined plane

9. then start statics and torque (Nelson p 79, …)


=====================================================================

Lesson 9, 10, ...: Title: Review of Forces

Preliminaries: college vs university vs taking a year off
sig. digits handout

Lesson:

To review:

(1) Newton’s Laws


* If you have forgotten these my notes

(2) Free Body Diagrams.

   from last year are on the internet. Read them.

(3) Net force (or total force)

(4) Normal force

(5) Gravity (Fg = mg and Law of Universal Gravitation)

(6) Friction

Newton’s First Law (quote it)

( Use:
if 
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 = 0 (or if velocity is constant) then 
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= 0
or if total force = 0, then 
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Newton’s Second Law 
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( Used: all the time. 


A constant force produces a constant acceleration (if there is no friction or other opposing force)

Example: ion propulsion for space craft. Xe ions at high speed (10^6 km/hr):

 Fthrust = Fnet = 20mN
m = 487 kg (but fuel gets used up). Find (v after 1 month, 1 year
 
* will it have enough thrust to overcome solar gravity?

Newton’s Third Law (quote it)

( Use: in Free Body Diagrams. See Giancoli figure 4-13
Solving Force Problems Step by Step:

· read Nelson page 88 – steps in solving force problems.<scan this in>

· print out “steps in solving force problems.doc”
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· You will know everything except for 1 unknown:
It could be mass, acceleration, or one of the forces on the FBD. 

· If there is a problem with forces in it and quantities of motion such as speed or time, you will have to connect the two by finding the net force, and then acceleration. The only thing that connects forces to motion is acceleration.


Important Points:

· free body diagram – students must know how to do these. ** Giancoli – forces not from CM !!!!
· how to solve force problems: have students read the steps on Nelson page 88 <scan in ...>

· choice of axes:  typically one puts the axes (normally x) in the direction of motion or acceleration. 

· force triangles <do when you do ramps>

· call the “downslope” force FN+G   or Fgx (Fgx is better) <do when you do ramps>

Sample problems:

1. A 2 kg mass is at rest on a table. Find Fg, FN, and Fnet. <boring!>

2. Lawn mower ... (Giancoli p103 #25) <insert complete solution>

3. Assign some “newton-problems.doc” for homework. (5.29 to 5.32)
Assign some later for weekly assignment.
4. Handout “9-forces_worksheet.doc”

































All the forces from FBD:�Fg,    FN,    Ff, Fpush,   Fdrag





Method:


(Add up all forces causing object to move) – �(all the forces opposing movement) = mTOTAL a





Labs: activity(cardboard friction), lab:friction�circular motion



































acceleration





v2, v1, t, �d1, d2, (d





� EMBED Equation.3  ���� or � EMBED Equation.3  ���
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