SPH 3UI - Day 36

Kinematics intro

	time
	

	
	Take up test

	
	Notes

	HW
	
R+MN 1.1
P #6-11  Q#1-4



   1.2
P #5,6,8,9,10,12,13


Unit 1 - Forces and Motion
demo these for me.  Why did you do the same thing?

Forces cause motion.

Do “Are You Ready?” page 2

Kinematics – the study of motion – describes how things move, not why

cinema – moving picture

Uniform motion – same speed, straight line

P#1

Vector – magnitude and direction
  X

vs.

Scalar – magnitude only

X

P#2


Base unit – the starting unit that others are made from

Eg]  length (m),  time (s), mass(g or kg)

vs.

Derived unit – quantities composed of various base units

Eg] v = m/s
pressure = kPa = N/m2
P#5

Average speed -
total distance
( 
v




total time

vs.

Instantaneous speed - 
speed at any given point – tangent

Sample problems pg 7


Position – the location of a point – d


why d? – I don’t know

vs.

Displacement – change in position – Δd

change in position

P2,3 pg 13


Velocity – the rate of change of position v = 
Δd








Δt
does t have a direction?

Sample problem 1 – 3 pg 13

SPH 3UI - Day 37

2 D motion

	time
	

	
	Take up HW

	
	Notes

	HW
	R+MN  1.3  P#2-7  Q#2,3,5

              Quiz soon


1.3  Two Dimensional Motion
Direction – to indicate compass direction we will show a change from the nearest major compass point (NEWS – talk this acronym)


ex.  32o N of E

not 

58o E of N

practice #1 pg 19

Vector
1.  represented as an arrow (magnitude and direction)



2.  scale must be indicated 



3.  north must be indicated



4.  draw an appropriate length arrow in proper direction



5.  label with proper angle

try a few

Vector addition – count to 3, count to 2 – now add 3 plus 2 – what did you do?




-“Tip to Tail” for vector addition

-The sum (or resultant) is the vector starting at the tail of the first vector and ending at the tip of the last vector.

-Draw a scale diagram to measure length and angle.


-Now…what is 3  + 2


-Answer – an infinite number of possibilities from 5 to 1!!


Try
3cm[N] + 2cm[N] = 5 cm[N]


3cm[N] + 2cm[E] = 



3cm[N] + 2cm[S] = 



3cm[N] + 2cm[35o S of E] = 



5km[N]  +  3 km[E]  +  2 km [45o E of N] = 7.9 km [31o E of N]

sample problem 1 pg 19

talk about/teach Pythagorean theorem , sin, cos, tan

sample problem 2 pg 20, 3 pg 21

Frame of Reference – a coordinate system attached to a body


Everyone walk on step towards me…(walk one step towards them) thank you.


Most common frames of reference – #1 - me!
#2 – the earth

Relative velocity – velocity w.r.t a certain frame of reference.


some of you will like the subscript method on page 22


talk about figure 6 page 22


do sample problem 4 pg 23 together

ex.  A pilot wants to fly due [N] to Moosenee.  If there is a wind coming out of the west at 30 km/hr and the plane has an air speed of 200 km/hr (this is speed relative to air), find the ground speed and the heading.







30

 N








wants = resultant






200

   σ

1 cm = 10 km/hr

resultant = 197.7 km/hr [8.6o w of N]

Show how plane points slightly [W] but moves [N]

SPH 3UI - Day 38

Uniform Acceleration & Graphing Motion

	time
	

	
	Take up HW

	
	Notes

	HW
	R+MN 1.4 P#1-8,9a,10-13   Q#1-7

             Prep Lab – not handed in but no help on next lab

             Quiz soon            


1.4 Uniform Acceleration

Is uniform acceleration uniform motion?

Acceleration – change in velocity per unit time






Deceleration – negative acceleration (acceleration in the other direction)

Car braking


Gravity on object thrown upwards

Zero acceleration – constant velocity NOT zero velocity

See fig 2,3,4 pg 25,26

Sample problem 1,2 pg 27

Graphing Motion

What is the slope of a d vs. t graph? Draw graphs, find slopes


CALCULUS

Slope of a d vs. t graph is velocity

Ave velocity = slope of line connecting two points

Inst. Velocity = slope of tangent at a point on the curve

What is the slope of a v vs. t graph? Draw graphs, find slopes

Slope of a v vs. t graph is acceleration

Ave accel. = slope of line connecting two points

Inst. accel = slope of tangent at a point on the curve

What is the slope of an  a vs. t graph? – JERK

What is the area under a v vs. t graph? Draw graphs, find area

Area under a v vs. t graph is displacement.

What is the area under an a vs t graph? Draw graphs, find area

Area under an a vs. t graph is velocity.

Try this pg 26 a,b

Remember




Frequency – number of cycles per unit time


Period – amount of time for 1 cycle

So…


Do Act. 1.1.1 pg 10 orally

SPH 3UI - Day 39

Inv 1.4.1 – ticker timers for graphing motion

	time
	

	
	Take up HW

	
	Inv 1.4.1 pg 43

Quiz tomorrow


Recording Timers

6 spaces = 1/10 of a second not 6 dots

Graphs 
(  title, axes, labels, legend (in pen


(  data points and line in pencil

  or spreadsheet



(  good use of scale
Groups
(  2 or 3 students



(  each student must have a horizontal surface run AND a ramp run


Answer ANALYSIS and EVALUATION questions – some are already done as the graphs above.

SPH 3UI - Day 40

Acceleration due to Gravity  & Derivations

	time
	

	
	Take up lab

	
	Quiz

	
	Notes

	
	Prep Inv 1.5.1 pg 39 – full write up

	HW
	R+MN  1.5  Q#1,2b,4,5

             1.6  Q#1-5,7,9

             Make new formula

             Find ‘a’ from yesterday’s activity using d = v1t + ½ at2


Acceleration Due to Gravity

If I drop this _____ and this ______, which hits the ground first?

Demos – 

Throw one of the two objects down – why does it hit first? Because acceleration is the same, NOT velocity.  Velocity is continually changing.

Ignoring air resistance all objects near the earth’s surface have the same acceleration due to gravity.  (9.8 m/s2   =
g   )

Terminal speed – the speed at which the force of gravity on a falling object is balanced by air resistance so that velocity remains constant.  

=  190 km/hr for humans.

v











t

Derivations:

1.



a  =  
(v

but
(v  =  v2-v1





(t


so


a  =  v2  -  v1





   (t 




rearrange




does his make sense?



final velocity  =  initial velocity  +  accel * time








change in velocity

2.
displacement is the area under a (v vs. t) graph.



v2






v2



2


v1






v1



1





time






time



1st way




2nd way




3.
from part way through #2 ( 1st way


   (d
=  v1(t  +  ½ (v2-v1) (t


   (d
=  v1(t  +   (v2-v1) (t





     2

   (d
=  2v1(t  +   (v2-v1) (t



        2
       2


   (d  =  2v1(t  +   (v2-v1) (t




2


   (d  =  2v1(t  + v2(t -v1(t 




2


   (d  =  2v1(t  + v2(t -v1(t 




2

   (d  =  v1(t  + v2(t 



    2


(d  =  average velocity * time
emphasize this as a PROOF of concept as opposed to an example

4.
from 1.

v2  =  v1  +  at

no ( just to make derivation simpler

square both sides – why? – because it leads somewhere interesting

v22  =  (v1  +  at)2

expand using FOIL



v22  =  v12  +  2v1a(t  +  a2t2
factor (2a) out




v22  =  v12  +  2a(v1  +  ½ at2)

recognize this??







velocities, acceleration and displacement 

with no TIME variable!!!
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Drop Something Lab – Inv 1.5.1 pg 39

	time
	

	
	Take up HW

	
	Inv 1.5.1 pg 39 – full write up

	
	Find ‘a’ graphically

Find ‘a’ with formula d = v1t+ ½ at2
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Chase Problems

	time
	

	
	Take up HW – not lab

	
	Sample chase problems

	HW
	Activity 1.6.1 pg 45

Chapter 1 review pg 45 #1-23, 26a-c

Handout chase problems

	
	

	
	


Chase Problems

Ex.  Man walks at 4km/hr with a 1 km head start.  Woman runs at 10 km/hr starting at a displacement of zero.  (Why she’s chasing him I’ll leave to your imagination)

Where and when do they meet?






Man 10 m ahead runs at 10 m/s.  Woman bikes starting at 0m and 0m/s but with an acceleration of 4m/s2.  Where and when do they meet?  Math only

dm = 10  +  10t
meet when dm = dw
10  +  10t  =  ½ at2
dw = ½ at2





10  +  10t  =  2t2







2t2  -10t  -10  =  0
quadratic!








t  =  5.85s
d  =  68.45m
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2 Runner A runs at 6.0 m/s for 10 s. Runner B accelerates from
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3 Jack and Jill ran down the hill. Both started from rest and
accelerated steadily. Jack accelerated at 0.25 m/s? and Jill at
0.30 m/s*. After running for 20 s, Jill fell down.

(a) How far did Jill get before she fell? &€ un

(b) How far had Jack travelled when Jill fell? 50Om

(c}) How fast was Jack running when Jill fell? 5 /%

(d) How long (to the nearest second) was it after Jill fell that
Jack ran into her and broke his crown? (Y

4. A cat runs away from me at a constant speed of 3.25 m/s. IfI can run at 4.72 m/s, how
far from the st.aning point and how long after I started will I catch the cat if T left 1.92s
after the cat did? ( 20.0Zm, Y. 1% a,-ﬁ%(,»:_[’ fg\,é';">

5. This time I leave when the cat is 10.5 m ahead of me. How far from the starting point
and how long after I left do 1 catch the cat? (33, %m VR Ms alte T led gL)

6.

Same cat. This time I run, from rest, with a constant acceleration of 0.95 m/s%. IfI leave
at the exact same time as the cat, how far from the starting point and how long after I left

do I catch the cat?
(22.24m,6.94:)
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Work Period for chapter 1

	time
	

	
	Take up HW

	
	Work period for chapter 1
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Reviews the terms associated with 1-D motion and motion

graphs along with a few sim

51 .

plgz_probleﬁms.

L]

Across

On a position-time graph the slope of the line tells you
the of the object.

How Tong does it take a car traveling at 60 miles/hr to
travel 240 miles.

The zero point for your system, what you make your
measurements from,.

For the displacement and distance traveled to be the
same the taken must be straight.

Results when accelération is at an angle to the direction
of motion.

A system of objects that are not moving with respect
with each other.

A car goes from 0 m/s to 60 m/s in 20 sec. It's average
acceleration was my/s/s

The ratio of an objects displacement to the time it takes
to be displaced.

The speed of an object at a particular instant in time.

A graph that shows how velocity is related to time.

A truck traveling at 35 m/sec accelerates at +2.5 m/s
for 14 sec. What is it's final velocity?

A measure of how far and in what direction you are from
the starting point as measured as a straight line.

A quantity that has a magnitude and direction of action.
Speed is always .

Results when direction of acceleration is opposite that
of motion.

Length of the total path taken.

Down

For your total displacement to be zero you must end up
back where you . i

The rate at which something is moving.

The velocity of an object at a particular instant in time.

On a position-time graph a line indicates
constant velocity.

A quantitK that consists of a magnitude or amount only.
A graph that shows an objects position as it is related to
time.

The most commonly used frame of Reference.

The rate at which an objects velocity changes

What the slope on a velocity-time graph represents.
Rise over run.

All Motion is to some reference.

Shape of the Tine on a position-time graph when
acceleration occurs. )

An object with negative velocity experiences neagtive
acceleration?

Setting your car's cruse control allows you to go at a

speed.
You would measure the distance from kansas City to St.
Louis in .
A dimension in which events happen in sequence,
To determine displacement from a velocity-time graph
you calculate the under the line.
Velocity always has this.
A car travels 40 km in 30 minutes. It's average speed w:

kmy/hr.

You'jogged 300 m south then 120 m north in 1.5 minutes.
Your average velocity was my/s [south].




SPH 3UI - Day 44 & 45

Components of Vectors

	time
	

	
	Take up HW

	
	Quiz chapter 1

	
	Notes

	HW
	Pearson – Physics Source 11 – handout package pg 68-87

R+MN pg 68-75  pg 69 #1-3

                             Pg 73#1-3       2 days

                             Pg 75#1-14


Pick a number…

Pick a ‘nice’ number…why are some numbers nice?    easier to work with

Pick a ‘nice’ angle…0o,90o,180o,270o,360o

( but 180 is just –0, 270 is –90 and 360 =0

for angles 0’s and 90’s are ‘nice’ ( easy to work with.

Pick a ‘nice’ direction – NEWS – notice all 90o from each other

Complicated vectors would be much easier to work with if they were actually made of pieces that were 90o from each other.  If they were 90o from each other we also have two powerful mathematical tools to use – Pythagorus and Trigonometry

Components of Vectors – to make vectors easier to work with they are often broken into components – directions that are 90o apart from each other.  Pythagorus and Trigonometry (sin, cos, tan) can then be applied.







 N






same as




or



θ = 25o









addition is commutative

Find the horizontal and vertical components for:



 36m 





  36 sin 15o
        


θ = 15o


  36 cos 15o


sin 15o = dy

cos15o = dx

      36


  36

dy = 36 sin 15o

dx = 36 cos 15o
Undo it – calculate those two values, apply Pythagorean theorem and see if it equals 36?

Try a few examples…

Find the resultant and angle:




  7m


3m


Remember  d,  v and a are all vectors and can be broken into components.

If you swim at 3m/s [N] in a river that has a current of 5 m/s [W], what is your velocity?



v =√ 32 + 52

tan θ =  5

N

     5

v = 5.83 m/s


    3










      θ = 59o




 θ 3







v = 5.83 m/s [31o N of W]

If you have a final velocity of 9 m/s [15oW of N] and a swim velocity of 4m/s[N], what is the velocity of the current?


N




92 = 42  +  x2
cos θ = 4






9     θ
  4[N]
x = √81-16


    9



[15oW of N]

x = 8.06

      θ
= 63.6o






vc = 8.06m/s [26.4o N of W]

When adding ugly vectors is 2 dimensions break the vectors into components and do two one-dimensional additions.  Then use pythagorus etc.

Now…add 









N  (+ve)







θ=11o
    42m

+

        57m

         θ=17o
dx = 42 cos17o



dx = 57cos11o
dy = 42 sin 17o



dy = 
      57 sin 11o










negative

dx = 42 cos17o  +  57cos11o

=  96.12m

dy = 42 sin 17o  + (- 57 sin 11o)
=  1.4 m










x =√96.122  +  1.42
θ





1.4m
 
x = 96.13 m




96.12m









tan θ =   1.4









   96.12









      θ = 8.28o
d = 96.13m [8.28o N of E]

SPH 3UI - Day 46 & 47& 48

Projectiles and Review

	time
	

	
	Take up HW

	
	Notes

	
	

	HW
	Pearson – Physics Source 11 – handout package pg 68-87

R+MN pg 76-87  pg 78 #1-3

                             Pg 81#1-2       

                             Pg 82#1-2       3 days

                             Pg 84#1-10

                             Pg 86#1-33

	
	


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: image4.png]COMPARING HORIZONTAL RANGE

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

height it was fired from.
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SPH 3UI - Day 49 & 50

Optional Review Day – Kinematics  &  Test

Day 49

Optional Review Day

	time
	

	
	

	
	

	
	

	
	

	
	


Day 50

Kinematics test

	time
	

	
	

	
	

	
	

	
	

	
	


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





Horizontal





Δd = ?


v1 = 10 m/s


t = 0.7825s





d =vt





d = 10 * 0.7825





d = 7.825m





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 = 100cos35o


t = 11.706s





d =vt





d = 100cos35o*11.706s





d = 958.9m





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








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]








θ = ??o











v = constant throughout the fall





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





Graphically





Plot using data chart OR slope/y-int





d			woman





			man











			t	solution





Mathematically





Man		( 	dm = 4t  + 1


Woman	(	dw = 10t





‘meet’  when dm = dw





	4t  +  1  =  10t


	6t  =  1


	  t  =  1/6 (hr)





sub back in





	dw = 10(1/6)  =  1.67 km





v22  =  v12  +  2ad








(d  =  (v1 + v2) * (t 


	       2








(d   =  v1(t  +  ½a(t2





(d   =  v2(t  -  ½a(t2





  (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 	=  	      -   





	=  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





  








v2  =  v1  +  a(t





Ramp


  -  set up a stop at the end of ramp


  -  do NOT push





Count out sets of 6 spaces


make chart of (TOTAL d) vs. t


plot (Total d) vs. t


*find vave from 0.1 to 0.4  sec.*





find instantaneous v at each 0.1 sec


make chart of v vs. t


plot v vs. t





find slope of v vs. t


??make chart of a vs. t ??


plot a vs. t








Horizontal surface 


  -  add some mass


  -  one quick, short push





Count out sets of 6 spaces


make chart of (TOTAL d) vs. t


plot (Total d) vs. t





find instantaneous v at each 0.1 sec


make chart of v vs. t


plot v vs. t





find slope of v vs. t


??make chart of a vs. t ??


plot a vs. t








f = 1	and 	T = 1


     T		       f





T = time


       cycles





f = cycles


       time








a = Δv	m	(	m/s2


      Δ t	 s


 		 


 s











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
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