SPH 3UI - Day 51

Fundamental Forces and Newtons’s 1st

	time
	

	
	Take up test

	
	Notes

	HW
	R+MN  2.1 P#6-9  Q# 1-6

             2.2 Q#1-3

Prep Inv 2.3.1 pg 68


Forces & Motion

_____________please demonstrate a force for me on ______________

Why is a force demo the same as a motion demo?

Force
( a push or a pull (  vector



( causes motion (acceleration)



(  measured in Newton’s  (  (N)  1kg has a force of 10N of gravity on earth


( demo 100g mass – 1 Newton is small!

The 6, 5, Four, 3, 2, 1 Fundamental Forces

Gravity – most noticeable with large objects (very long range but very weak) although any mass exerts a force

(  attraction between students, curvature of space time
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Strong nuclear – very strong but very short range – holds nucleus together

Dark Energy 
– only noticeable over extremely large distances. 




-  like gravity but repulsive




- universe heading towards a cold dark (
talk about a grand unified theory, but gravity(einstein’s relativity can’t be reconciled with quantum)

pg 57 – fig 7 - system diagram vs. free body diagram

practice #9 pg 57

2.2 Newton’s First Law

Inertia

Talk about Newton

Dynamics – study of what causes motion

What causes motion? (  FORCES

Talk about Galileo’s experiment pg 60 fig 1

Newton’s 1st - Inertia 
– objects resist changes in motion – 

- increased mass = increased inertia

“An object at rest tends to stay at rest and an object in motion tends to stay in motion in a straight line unless acted upon by an unbalanced force”

Talk about the world view previous to Newton – must use a force to keep things moving at constant speed.

Demo
coin on cardboard



Dynamics cart/spring ball



Universal soldier

Net force – the sum of all forces acting on an object – also called the resultant 

Pg. 60 P#2a,b

Pg. 61 sample problem 1,2

Pg 61 P#3,4

Pg 62 P#5 – thread/mass/thread demo

SPH 3UI - Day 52

Newton’s 2nd with Lab

	time
	

	
	http://www.walter-fendt.de/ph14e/n2law.htm

	
	OR

	
	Inv 2.3.1 pg 68

	HW
	Lab write up

R+MN 2.3  P#1-6  Q#1,2

Quiz soon

Need MT pop bottle for next day


If doing actual lab in class


-look through it together


- no ticker timer – just stopwatch and know d ( d=v1t + ½ at2

-a1-a3 mass constant, force changes
5 runs but 6 data points because


-a4-a6 force constant, mass changes
run 3 is also run 4


-Full write up

Name __________________________ 

Newton's Second Law of Motion

PURPOSE

In this virtual laboratory activity, you will investigate the changes in the motion of a dynamics cart that occur when different amounts of net force are applied on a system with constant mass. You will also investigate the changes in motion that occur when the applied force is constant, but the total mass of the system is changed.

THEORY

Isaac Newton described the relationship of the net force applied to an object and the acceleration it experiences in the following way: the acceleration (a) of an object is directly proportional to and in the same direction as the net force (Fnet), and inversely proportional to the mass (m) of the object.

Procedure

1. Place about 1.0-gram of mass (0.001 kg) for the initial hanging mass.

2. Set the cart mass to 399-g (0.399 kg).

• The applied net force is the weight of the hanging masses (Fw = mg) minus friction forces. Set Friction to 0.0-N by setting the coefficient of friction to 0.00.

3. Record the total mass of the cart as "M".

4. Record the total mass of the hanging mass(es) as "m".

5. When you are ready to collect data, press the "start" button.

6. Record the measured acceleration from the screen display in the data table and notice the plotted data on the graph. 

7. Increase the hanging mass to 2.0-g and lower the cart mass to 398-g. This will keep the total mass accelerated to 400-g. 

8. Repeat steps 3-6 until a total of 5.0 grams is used to accelerate the cart. 

9. Continue collecting data. Each time moving 1-g of mass from the cart to the hanging mass, yet keeping the total mass of the system at 400-g. 

Record all measurements in the data table. 

ANALYZING THE DATA

1. Calculate the net force acting on the cart for each trial. The net force on the cart is the tension in the string caused by the weight of the hanging mass minus the friction forces. If friction is neglected, the net force is:

Fnet = mg

2. Also calculate the total mass that is accelerated in each trial (M + m).

3. Graph the acceleration versus the applied net force for cases in the data table.

4. Calculate the theoretical acceleration using Newton’s Second Law (Fnet = ma). Record the theoretical acceleration in the Data Table.

DATA TABLE:

Acceleration of a Cart - "Changing Net Force on Same Total System Mass"

	Trial
	Mass
of Cart (kg)

(M)
	Mass
hanging
(kg)

(m)
	Acceleration
Measured
(m/s2)
	Applied Fnet
(N)

Fnet = mg
	Total Mass

(Kg)

(M + m)
	Acceleration
Calculated
(m/s2)

a = Fnet/(M+m)

	1
	0.399
	0.001
	
	
	
	

	2
	0.398
	0.002
	
	
	
	

	3
	0.397
	0.003
	
	
	
	

	4
	0.396
	0.004
	
	
	
	

	5
	0.395
	0.005
	
	
	
	



PART 2:

Investigate the mass-acceleration relationship - "Same Applied Force on different total system mass."

• Change the total mass, yet keep the net force the same as in one of your first trials. Add mass to the cart, keeping the hanging mass (5.0-g) the same. Follow the table as outlined below.

	



Trial
	Mass of
Cart 
(kg) 

(M)
	Mass
hanging
(kg)

(m)
	Acceleration
Measured
(m/s2)
	Applied
Force
(N)

( Fnet = mg)
	Total 
Mass
(Kg)

(M+ m)
	Acceleration
Calculated
(m/s2)

a = Fnet/(M+m)

	1


	0.195
	0.005
	
	
	
	

	2


	0.295
	0.005
	
	
	
	

	3


	0.395
	0.005
	
	
	
	

	4


	0.595
	0.005
	
	
	
	

	5
	0.795
	0.005
	
	
	
	


QUESTIONS

1. What relationships exist between these variables as indicated by your data? Sketch a graph of each of the following. (Hint: Read the "Theory" section of this lab and see if your data supports it.)

a. acceleration vs applied Force  

b. acceleration vs. total mass 

1. Identify the independent, dependent and control variables in Part 1 and Part 2 of this lab: 

	Lab
	Independent
	Dependent
	Control

	Part 1
	
	
	

	Part 2
	
	
	


3. 
How does the "measured" acceleration compare to the "calculated" acceleration?

1. What are some factors that could account for this difference? 

2. If the force applied to a fixed mass is 6x greater, what would be the observed change in the object's acceleration? _____________ If the force was 1/10 as great? ___________ 

3. If the force on an object is constant and the mass increased by a factor of 9x, what would be the observed change in the object's acceleration? ___________ If the mass was 1/9 as great? _______________ 

4. Why was the cart mass (M) and the hanging mass (m) added to determine the amount of mass accelerated by the net force?

5. State Newton's Second Law in terms of Force, Mass and Acceleration without the use of a mathematical formula.

6. In this virtual lab friction was negated (or a non-force acting on the system). What would frictional forces do to the acceleration obtained by the "cart-weight" system?

7. What consequence would frictional forces have on the net Force (Fnet)?

12. Would Newton's Second Law of Motion (F = ma) still be correct with frictional forces acting on the system? Justify your answer.

13. Go into Excel and plot a graph of measured acceleration vs. the ratio of Fnet/mass for all 10 of your data points above.  What is the slope of the line of best fit for your graph?

SPH 3UI - Day 53

Newton’s 2nd  & 3rd

	time
	

	
	Talk about lab, take up HW

	
	Notes

	HW
	R+MN  2.4  P#1,2,4,6  Q#1,2,3

             2.5  P#2,3,5  Q#1,2

Quiz tomorrow


Newton’s Second Law

If an unbalanced force acts on an object 

· the object accelerates in the direction of the force

· acceleration varies directly with force

· acceleration varies inversely with mass


-  1N = the force required to accelerate a ‘free’ 1 kg object at 1m/s2
eg]
4 cyl vs 8 cyl car


4 cyl car or 4 cyl car with 5 people in it

Mass – the amount of matter in an object – does not change

Do sample problem 1,2 pg 72

Newton’s Third Law

For every action force there is an equal but opposite reaction force.  The action and reaction forces act on different objects.

Eg] push a friend – they push back

Do sample pg 75

Rocket

SPH 3UI - Day 54

Gravity

	time
	

	
	take up HW

	
	quiz

	
	Notes

	HW
	R+MN  3.1  P#2,3,4,5,9*,10,11  Q#2,9

             3.2  P#3,4,5,7,9  Q#1,2


Gravity

F=ma 
but ‘a’ due to gravity is ‘g’   = 9.8m/s2 or 9.8 N/kg near earth’s surface.



N
=
kg*m
= kg*m
= 
m/s2
-  it’s an acceleration



kg

    s2

    s2*kg





  kg

So…

Mass – the amount of matter in an object (does not change)

Weight – the force of gravity acting on the matter in an object (does change)

‘g’ changes with distance from the centre of earth – altitude and latitude


-  earth is not a sphere





  spinning liquid (

- lose weight by weighing yourself while on an airplane!

Gravity behaves according to an inverse square law 

     -like sound, light, electromagnetism etc. – surface of the sphere at that distance?




F α 1

or

F1  =   d22

 

      d2


F2       d12
Orbit – a path around an object – how? – curvature of trajectory (Fg and v( - balance) matches curvature of body being orbited.

-  demo throw chalk slow, medium, fast – talk about curvature

-  imagine a canon

-  moon is in orbit – it is falling towards earth

- escape velocity from earth – 11km/s

- weightlessness does not mean zero gravity – it means that the acceleration due to gravity is matched by the acceleration of the fall so the net acceleration felt is zero  BUT gravity still exists at that point.

Universal Gravitation

constant
mass of object 1
mass of object 2









distance between objects


- all objects pull all other objects



drop chalk brush and watch earth come up to meet it – Newton’s 3rd!!

-  calculate how much you are attracted to me, your acceleration towards me and the time it will take for us to meet.

Tides – how far apart are the tides? – 12hr 24?min – 
why 12hr not 24hr

 
why not exactly 12hr




   b 


     a




b



   a


-Gravity gets weaker with distance – and earth is big (  r = 6400km

-  moon pulls ‘a’ away from ‘earth and b’
this is why there are 

-  moon pulls ‘a and earth’ away from ‘b
high tides per day

BUT – the moon is moving – see green arrows – so it takes a single spot on earth a little more than 24 hours to get back to facing the moon in the same direction

This gravitational effect is heating the earth 

-  making it release energy as infrared light 

- if it releases energy it is slowing down 

- the day is getting longer 

The same used to happen on the moon – land tides not water tides – on earth too!


- it has slowed so much that its rotation now matches its revolution 

- always see the same side of the moon

- no more tides on the moon – just one permanent bulge

- conservation of angular momentum 

- as angular momentum is lost in the spin, it must be gained somewhere

- the curvature of the moon’s orbit is getting bigger 

- it is moving away from earth! – 3cm/yr

so… in the distant past 


- moon was very close to earth – huge in the sky


- both earth and moon rotated quickly – 1 day = 5 hours
but…in the distant future


-  moon will be very far away


-  earth and moon will both have rotations that match their revolution


- only one side of earth will ever see a distant, small, dim moon

and… the sun will also do this to the planets – Mercury is already done.

and …Jupiter is doing this to its moons enough to heat the moons and cause volcanoes and  ?liquid water? – life?

What happens if you jump into a tube that goes right through earth?







(

SPH 3UI - Day 55

Friction

	time
	

	10
	take up HW

	
	

	
	Notes

	HW
	R+MN  3.3  P’s & Q’s

             3.4  P’s & Q’s

             Lab Exercise 3.4.1 pg 103


Friction










Friction is a force that (almost always) resists motion.  It occurs between two surfaces and depends on the surface structure.  ie] ice vs. asphalt

Static friction – keeps things from starting motion

Kinetic friction – resists linear motion

Rolling friction – resists rolling motion




Rank frictions is order of strength – why that order?

Static > Kinetic >> Rolling

Push car – hard to start but then easier

Analogy of riding bike on train tracks.

Friction depends on weight 

- sand paper vs. sandpaper with book on it  - pulled across desk.

so

Ff  =  k*Fg


k will be called ‘μ’ – coefficient of friction

so

Ff  =  μFg
but (for grade 11)
Fg must be normal to the surface

so



Ff  =  μFN
can’t use Fg because there may be other forces pushing down



That are balanced by the upward forces on the object.

or



do sample problems pg 102

do lab 3.3.1 pg 98 orally
- factors = material type, S.A., FN
SPH 3UI - Day 56 & 57

Review & Test

Day 56 - Review

	time
	

	10
	take up HW

	
	Chpt 2 Rev #2,3,4,7,10,11,12,14,16

	
	Chpt 3 Rev #6-10,14-16

	
	Unit 1 Review # 20,22,24,25,26


Day 57 – Test Forces

	time
	

	
	

	
	

	
	

	
	


























μ  =   Ff


	FN





For internally driven motion, friction actually causes motion 


– walking – running shoe vs. bowling shoe


-  driving – winter tires, racing flats/heated tires








moon











    Earth








moon











    Earth
































F = Gm1m2


	  d2





F=mg





F = ma





� EMBED Equation.3  ���





http://www.walter-fendt.de/ph14e/n2law.htm





Weak Nuclear – responsible for the breakdown of many atoms


	N ( P+ + e-








Originally thought of as two separate forces but are now understood as one - Electromagnetism


( opposite sides of a coin


Moving e – magnetism


Moving magnet – moves e








Magnetism– magnetized objects push or pull each other


(  Opposites attract, likes repel





Electricity– charged objects push or pull each other


(  opposites attract, likes repel
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