Day 1

Introductions

Fire drill

Safety

Course outline

P.I. handout, equations, physics of…topics due in 4 weeks

HW 
– Review grade 11 kinematics – equations of motion and graphs.

H.W.  Read 1.1 samples, P’s and Q’s as required




Day 2

Grade 11 kinematics review – directed by students 

· Kinematics – how things move – not why

· Uniform motion

· Vector

· Scalar

· Position

· Displacement

· Velocity

· Ave speed

· Instantaneous speed

Graphing
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Derivations

1.  

a  =  Δv

 t

a  =  v2-v1

   t



2.  
  square both sides

v22 = (v1+ at)2
v22 = v12 + 2v1at + a2t2

factor ‘2a’ out of last two terms

v22 = v12 + 2a(v1 + ½ at2)


3.
Displacement is the area under a (v vs. t) graph.
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Day 3

Take up HW










   

less than 45o
1.  Vectors – show scale, direction with arrow, angle – [37o N of E]

2.  Vector Addition – tip to tail ( 3m  +  5m  =  8m  

(actually anywhere from ?- 2m? to 8m)





   
     N


5

3m[N]  +  5m[E] = 





h2 = a2  +  b2










3θ


h2 = 32  +  52










h2 = 9  +  25


tan θ = 5







h2 = 34



   3







h =  34


tan θ = 0.6666666





h = 5.8m


θ = tan-1 (0.66666)

θ = 59o
3m[N]  +  5m[E] =
5.8m [59oE of N]

3m[N]  +  5m[E] =
5.8m [31oN of E]

3.  Vector Subtraction – just add the negative


3 – 5 = -2 (  3  +  -5 = -2







N


3m[N] – 5m[E]   (  3m[N] + 5m[W]  =  ?

    

   5










h2 = a2  +  b2









         θ 3


h2 = 32  +  52










h2 = 9  +  25


tan θ = 5







h2 = 34



   3







h =  34


tan θ = 0.6666666





h = 5.8m


θ = tan-1 (0.66666)

θ = 59o
3[N]  +  5[E] =
5.8m [59oW of N]

3[N]  +  5[E] =
5.8m [31oN of W]

4.  Components (
use sin, cos and tan instead of cosine law etc.





see trig pg 750


5km[N] + 3km[E] + 2km [40o E of N]

  N











   sin 50o = North



   2



   2


















    4.29km



cos 50o = east component
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6.532km













  7.81 km













[33o E of N]












θ


h2 = a2  +  b2


tan θ = 4.29


h2 = 6.5322  +  4.292


  6.532



h2 = 61.07



h =    61.07


tan θ = 0.65677



h = 7.81 km


θ = 33.3o
5.  try

N



  20o


      70o
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      40o







     


2.84 [41.7oW of S]




  



20’
R+MN 1.1 Q#1,4-8














Day 4

R+MN 1.2  P’s and Q’s

Day 5

Take up HW

Fendt applet – computer


http://www.walter-fendt.de/ph14e/acceleration.htm
Shows graphs for different motions

Continue R+MN 1.2 do P’s and Q’s













Day 6

Take up HW

Gravity
g = 9.8m/s2 down
(no air resistance)



Same for all objects – demo book-paper drop



g -  changes with altitude and latitude



R+MN 1.3  P’s and Q’s

Quiz tomorrow

SPH 4UI - Day 7 & 8

Projectiles

	time
	

	30
	Quiz & Take up in class

	
	Notes

	
	

	HW
	R+MN 1.4 P’s and Q’s – 3 days

	
	


Projectile Motion

Velocity is a vector.  Vectors in two (or more) directions can be added.  Projectile motion is the addition of velocity vectors w.r.t. their vertical and horizontal components.

ex. a ball rolled with a horizontal velocity off a desk onto the ground below.




Vertically





Horizontally









Due to the constant horizontal velocity (m/s) and downward acceleration (m/s2)the trajectory of the fall is a 







parabola.

Position =
horizontal 1 and down by 12
horizontal 2 and down by 22
horizontal 3 and down by 32
etc.

ex.  throw chalk horizontally at 3 different velocities, which one is in the air longer?

TIME is the key because both the vertical and horizontal velocities occur for the same amount of time.

Eg]  Cannon ball fired at 100m/s at an angle of x.  

Find time of flight, horizontal range, impact velocity and maximum height.

(each student gets an angle from 1o to 89o)  

Fill out chart and plot each vs. launch angle.

+ve





100m/s



 +ve

ex.  35o



This makes sense – if it ends at the same height, the impact velocity is the same as the launch velocity but at the opposite angle.

To get maximum height find time of flight then divide that by 2 to get time to peak height.

Use dv = v1vt + ½ at2  




these t’s are the halfway t’s


dv = 100sin35*(11.706/2) + ½ (-9.8)(11.706/2)2

dv = 335.714  -  167.86


dv = 167.85m

OR


v2v2 
=   
v1v2  +  2ad


0
=
(100sin35)2  +  2(-9.8)d


d
=
-(100sin35)2 




  2(-9.8)


d
=
167.85m

Eg]  Miranda stands on our porch so that her mouth is at a height of 3m.  She projectile vomits directly forward.  The vomit has a velocity of 10m/s.  Find time of flight, horizontal displacement and impact velocity.

+ve


 +ve




Eg]  Miranda stands on our porch so that her mouth is at a height of 3m.  She projectile vomits slightly upward at an angle of 25o above the horizontal.  The vomit has a velocity of 10m/s.  Find time of flight, horizontal displacement and impact velocity. 

+ve





10m/s



 +ve




Challenge:

You are 100m from the bottom of a 50m high cliff.  You want to shoot a target on the very top edge of the cliff.  If the muzzle velocity of the projectile is 300m/s find the angle necessary to hit the target.


[image: image1.png]COMPARING HORIZONTAL RANGE

Note: Initial velocity is 25.00 m/s and the projectile lands at the same

height it was fired from.

Launch Angle Time of FI
3
8
9

12
15
18
21
24
27
30
33
36
39
42
45
48
51
54
57
60
83
66
69

ight

0.267
0.533
0.798
1.061
1.321
1.577
1.828
2.075
2.316
2.551
2779
2.999
3.211
3.414
3.608
3.792
3.965
4.128
4279
4418
4.546
4. 661
4763
4.852
4.928
4 991
5.039
5.074
5.095

Max Height
0.087
0.348
0.780
1.378
2.136
3.045
4.095
5.275
6.572
7.972
9.459

11.017
12.629
14.277
15.944
17.610
19.259
20.871
22.429
23.916
25.315
26.612

27.792

28.843
29.752
30.509
31.107
31.539
31.800

Horz. Range

6.666
13.260
19.708
25.940
31.888
37.486
42 674
47.394
51.595
55.231
58.262
60.654
62.382
63.426
63.776
63.426
62.382
60.654
58.262
55.231
51.595
47.394
42.674
37.486
31.888
25.940
19.708
13.260

6.666





Day 9

Take up HW

Videos – Demo in Mechanics – Part 1  #3,4

Monkey gun examples – each kid chooses a ∆dv and ∆dh and v1.  

HW 1.4 Q#1,3,5,7,8


Monkey Gun PROOF!!

Videos











 Day 10

Take up HW

Tonight’s HW
1.5 
P 2-4





Q 1-4

1.5 Frames of Reference
How fast does a car go?

(relative to earth)


These are the most common frames of reference

How far way is Toronto?

(relative to you)

Motion of Mars wrt Earth



Motion of Mars wrt Sun

Every motion needs a frame of reference:

eg]
Walking on a train: 
a)same direction as train


wrt train






b)perpendicular to motion of train
wrt ground
	
	w.r.t. train
	w.r.t.  ground

	a)
	

	

	b)
	

	


Videos - Demos in Mechanics Part 3 #6,7 stop at accelerated motion (13 min?)

eg] You can throw a ball at 27.8 m/s.

In still air…







Repeat if 5.56m/s [east] wind
a)if you aim N, what is the actual v?
27.8m/s[N]
a)  28.35m/s [11.31oE of N]

b)∆t if you throw the ball 40m [N]
t=d/v ( 1.44s
b)  1.44s

c)landing position wrt you


40 m [N]

c)  40.82 m  [11.31oE of N]

d)trajectory if ball is to land due [N]

[N]

d)  11.54o [W of N]

eg] Find the ground speed of a plane capable of an air speed of 700km/h if there is a west wind (out of west) of 50km/h and the plane’s heading is 25o[E of N].

 N

50km/h




      a











sin 25o = a
a = 295.83km/h











  700


700km/h

    no wind

700km/h

b

cos 25o =  b
b = 634.41











700





 25o





25o
components with wind…












    245.83

	North
	East

	
   634.41


	               50 km/h  wind


    295.83 km/h air speed













x =   634.412 + 245.832










x = 680.4 km/hr











tan θ = 245.83











   634.41

























   θ = 21.2o
Day 11

Take up HW

Chpt #1 Self quiz

Chpt #1 16,20,21,24,27,30,34 and the rest

Day 12

Intro to chapter 2

Rest of period as review time for test tomorrow

Take up HW

Chapter 2 – Dynamics

Dynamics – the study of why things move – answer – forces

Tell me about…Fg, FN, FT, Ff, FK, FS, Fair, FA  (see table one pg 71)

Which force is important for finding the motion of an object? - Fnet
How do we find Fnet? – FBD

Draw a FBD of  
i)  car accelerating – flat road




ii) car accelerating – hill




iii)  car accelerating – sloped curve




iv)  pulling a toboggan – horizontal surface




v)  a ball thrown upwards
 – in the hand








- after leaving the hand








- on the way back down

R+MN 2.1
P# 5,6,7,9



Q# 2

Study for test tomorrow – Chpt 1

Day 13

Test Chapter 1

Day 14

Take up test

Take up HW 2.1

Overhead notes on Newton’s Laws

2.2 – Newton’s Laws

1. Inertia – Objects at rest tend to stay at rest and objects in motion tend to stay in motion at a constant v and in a straight line – UNLESS acted on by an unbalanced (net) force.

2. F=ma – If there is a “net” force acting on an object the object will…

· accelerate in direction of net force

· a α Fnet
· a α (1/m)

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

Fx on y = -Fy on x
R+MN 2.2
P#2,3,4,5,8,11,13,18,19,20,21,22

Day 15,16

Take up HW

2.3
Applying Newton’s Laws

Do 4 example problems on handout.

R+MN 2.3 
P# 1,3,5,6,7,8,9,11








2 days

Q# 1-11


Applying Newton’s Law’s Problems

1.  A cat is pushed with a constant velocity of 20 c,/s forward.  If I am exerting a constant horizontal force of 50N forward and the force of gravity on the cat is 70N down, determine:

i)
the normal force and the force of friction acting on the cat.

ii)
the total force exerted by the floor on the cat.

2.  Two cats are attached together by a horizontal rope.  The first cat is pulled forward by means of a horizontal rope with a tension of 25N.  The masses of the two cats are 5.5kg and 3.7kg respectively.  The magnitude of friction on each cat is 8.0N and 7.0N respectively.  Find:

i)
the acceleration of the system.

ii)
the tension in the rope connecting the two cats.

3.  You attach two cats (A with a mass of 5.5kg and B with a mass of 3.7kg) to opposite ends of a rope suspended over a pulley.  If there is no friction in the pulley system, find the acceleration of the system and the tension in the rope.

4.  A cat (m=5.5kg) is placed on an ice covered ramp (no friction) the is inclined at 15o above the horizontal.  Find the normal force on the cat and its acceleration.

Day 17

Demo Bernoulli’s

Take up HW

Friction




Static    ( resists the starting of motion

Kinetic ( resists ongoing motion

Rolling ( resists rolling motion

Static>Kinetic >>> Rolling 

eg] 
static > kinetic ( riding on train tracks

static>kinetic>>>>rolling ( push a car with parking brake on 

  vs. parking brake off

Factors that affect friction – slide hand on desk

µ (  surface structure – hand across desk or hand on paper across desk

FN (  usually=Fg but not always – hand on desk vs. push down on hand on desk

S.A. (  less surface area = less friction – Flat hand vs. sideways hand

So
Ffr = µFN
if object S.A is a given - see page 98

Sample problems page 99,100

Re-do example 4 from yesterday but cat has µK = 0.15

Demo Bernoulli’s – hairdryer/ping pong ball

R+MN 
2.4 
P# 2,3,4,7




Q# 4



Quiz soon

Day 18 – Attwood’s

Lab activities from overhead

Stop watches, meter sticks

Lab Activities

1. Attwood’s Machine – measure accel, calculate g



[image: image2]
2. Find µK using ramp and block – measure accel to calculate µK.

3. Find µS using ramp and block.

Hand in…

a)    diagrams fully labeled with data on it.

b) FBD for all objects analysed

c)    Calculations

d) Results

Check answers on school website.

Day 19

Quiz – net force and acceleration

Frames of Reference

Show end of “frames of reference video”

Inertial – laws of inertia apply (non-accelerating frame of reference)

Non-Inertial – law of inertia does NOT apply (frame of reference is accelerating)



-  Fictional forces are needed to explain motion

Eg] Ball on bus

	
	Bus @ Constant Velocity
	Bus Accelerating

	Description from observer sitting inside the bus
	ball not moving

- inertia holds
	Ball moves backwards spontaneously

wtf  happened to inertia

	Description from observer standing outside the bus
	ball moving at constant velocity, 0 if still

- inertia holds
	Ball moves at constant velocity – inertia holds

If bus had started at rest, the ball would stay in the same spot


Do sample problems#1,2 pg 109
#2 FTcosΘ = Fg since bob is not accel. up or down

Try again – rubber stopper (25g) suspended from a string suddenly hangs at an angle of 13o.  Find T in string and the accel of frame of ref.


    FTh



13o





  θ




     FTv       FT
     










Fg








R+MN 2.5
P#1,2,3



Q#2,3

Day 20,21,22

Day 20

Take up Attwood’s

Chapter 2 self quiz and review #3,4,5,8,10,15,16,17,29

Day 21

Continue review – chpt 2 – intro springs in a box??

Day 22

Test Chapter 2

v2 = v1 + at








v22 = v12 + 2ad








(d 	=  	      -   





	=  l*w  -  ½ hb


	=  v2(t  -  ½ (v2-v1) (t 





but a	= v2-v1 


	      (t  


so  v2-v1 = a(t





sub 


   (d	=  v2(t  -  ½ (a(t) (t





  








  (d 	=  1  +  2


	=  l*w  +  ½ hb


	=  v1(t  +  ½ (v2-v1) (t 





but a	= v2-v1 


	      (t  


so  v2-v1 = a(t





sub 


   (d	=  v1(t  +  ½ (a(t) (t





  








(d   =  v2(t  -  ½a(t2





(d   =  v1(t  +  ½a(t2





N�
E�
�
5�
3�
�
2sin50o (1.532)�
2cos50o  (1.29)�
�






6.532km		4.29km











50o











Earth





v = 0 to start but it accelerates down due to gravity.





v = constant throughout the fall











θ = ??o





Impact





vh = 100cos35o 


vv = ??





vv = v1v  +  at





vv = 100sin35o  +  -9.8(11.706)





vv = -57.36m/s





	81.92m/s


	θ


	            57.36 m/s








vimpact= 81.922 +  57.362





vi = 100 m/s





   tan 	θ = 57.36


	      81.92


	θ = 35o





vi = 100m/s [35o below


 	horizontal]








Vertical





Δd = 0m


v1 = 100sin35o


a = -9.8m/s2


t = ?





d = 100sin35o t  +  ½ at2





0 = 57.3578t + ½ (-9.8)t2





4.9t2  =  57.3578t





4.9t  =  57.3578





t  =  11.706s








Horizontal





Δd = ?


v1 = 100cos35o


t = 11.706s





d =vt





d = 100cos35o*11.706s





d = 958.9m





Impact





vh = 10m/s 


vv = ??





vv = v1v  +  at





vv = 0  +  -9.8(0.7825)





vv = 7.6685m/s





	10m/s


	θ


	            7.6685 m/s





vimpact =  102 +  7.66852





vi = 12.6 m/s





   tan 	θ = 7.6685


	       10


	θ = 37.5o





vi = 12.6m/s [37.5o S of E]





Horizontal





Δd = ?


v1 = 10 m/s


t = 0.7825s





d =vt





d = 10 * 0.7825





d = 7.825m





Vertical





Δd = -3m


v1 = 0 m/s


a = -9.8m/s2


t = ?





d = v1t  +  ½ at2





-3 = 0t  +  ½ (-9.8)t2





t =   2(-3)


       -9.8





t = 0.7825s











θ = 25o





Impact





vh = 10cos25o 


vv = ??





vv = v1v  +  at





vv = 10sin25o  +  -9.8(1.325)





vv = -8.76m/s





	9.06m/s


	θ


	            8.76 m/s








vimpact =  9.062 +  8.762





vi = 12.6 m/s





   tan 	θ = 8.76


	       9.06


	θ = 44o





vi = 12.6m/s [44o S of E]





note to self – why is magnitude of velocity the same for any angle?





Vertical





Δd = -3m


v1 = 10sin25o


a = -9.8m/s2


t = ?





d = 10sin25o t  +  ½ at2





-3 = 4.226t + ½ (-9.8)t2





4.9t2 - 4.226t - 3 = 0





quadratic





t =   1.325s or –0.462s





Horizontal





Δd = ?


v1 = 10cos25o


t = 1.325s





d =vt





d = 10cos25o * 1.325s





d = 12.01m








    








    





634.41km/h





Ground speed is 680km/h [21.2o W of N]





Let’s look at the vertical only…


draw on FTv and FTh





Fg = FT vertical 


(since the bob is not accelerating vertically)





Fg = FTcosθ





FT =   Fg


	cosθ











FT =   mg


	cosθ





Let’s look at the horizontal





Fnet = ma





FTh = ma





FTsinθ = ma





 mg  sinθ = ma


cosθ





g sinθ  = a


   cosθ











a = g tanθ
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