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Average speed is the total distance traveled by an object 
divided by the total time for the trip.

vav = d
         t

vav ­> average speed (m/s, km/h)
d   ­> distance (m, km)
t    ­> time (s, h)

vav = d        [d]
         t

vav = d     [t]
         t

d

vav t

Average Speed
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Problem Solving Strategy

1.  Read the problem. 

2.  Draw a sketch.

3.  Identify the variable of the quantity you are looking for.

4.  List the variables and values of given quantities.

5.  Perform conversions if necessary.

6.  Choose a defining equation.

7.  Rearrange the equation if necessary.

8.  Substitute values and units.

9.  Round the final answer to the appropriate number of SDs and

     include an appropriate unit.  Perform conversions if necessary.

10.  Write a word statement.
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Problem Solving Template

Looking For:

Given:

Defining Equation:

Solution:

Sketch:

 Word Statement:
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7.3 km/h

Sample Problem #1
Billy skates to school, a total distance of 4.5 km.  He has to slow 
down twice to cross busy streets, but overall the journey takes 
him 0.62 h.  What was Billy's average speed during the trip?

Looking For:

Given:

Defining Equation:

Solution:

Sketch:
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Sample Problem #2

Looking For:

Given:

Defining Equation:

Solution:

Sketch:

You are riding in the dome car of the
Cariboo Dayliner, and you see signs 
every 10 km.  Determine the speed of 
the train in km/h if the time between 
signs is 390.6 s.
 

92 km/h
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Sample Problem #3

Looking For:

Given:

Defining Equation:

Solution:

Sketch:

Kyra is trying to predict the time required to ride her bike to
the nearby beach.  She knows that the distance is 45 km and, from 
other trips, that she can usually average about 20 km/h, including 
slowing down for climbing hills.  Predict how long the trip will take.

2.3 h
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Understanding Concepts ­ Page 358: #3­6, 8

Worksheet ­ Speed, Distance and Time 
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Worksheet ­ Speed, Time, Distance
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Understanding Concepts ­ Page 358: #3­6, 8
#3 a)  5.2 km/h

     b)  14 km/h

     c)  7.6 km

     d)  4.8 h

#4.  225 km

#5.  Show that 1 m/s = 3.6 km/h

#6.  a)  26 m/s

       b)  76 km/h

#8.  a)  1.77 s

       b)  1227.7 km/h ­> 1.23 x 103 km/h
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Topics ­ SA: Physics #2

1.  Plot and label points in the four quadrants.

2.  Write the coordinates of a plotted point.

3.  Determine the slope of a line using:

4.  Draw and label a distance vs. time graph.

5.  Be able to determine the speed of an object from a
     distance vs. time graph.

6.  Match a graph to a story/interpret a graph.

7.  Answer questions about distance vs. time graphs.

8.  Solve average speed problems.

m = rise

       
run

m = y2­y1
       x2­x1

OR
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Physical Quantities

Scalar Quantities Vector Quantities

size/magnitude
 (with units)

size/magnitude 
(with units)

and
direction

time          t      12 s
distance    d      25 km
speed        v      10 m/s

?

Direction

Direction is generally stated relative to a reference point 
(starting point).

By convention (traditionally):

Positive Directions      Negative Directions

right
up 
north
east

left
down
south
west

http://safeshare.tv/w/FKmoBgWxTy

Types of Physical Quantities

http://safeshare.tv/w/FKmoBgWxTy
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A vector quantity can be represented by an arrow called a vector.  

Representing Vector Quantities

magnitude

direction

Examples ­ Page 416
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position ­ vector quantity
              ­ separation and direction from a reference point

                                   symbol: d   or   d
                                        unit: m, cm, km

Position

displacement  ­ vector quantity
                       ­ change in position
                      
               
                                    symbol: Δd   or  Δd
                                         unit: m, cm, km
                                  
                                          

Δd = df ­ di

Δd ­> displacement

di  ­> initial position

df  ­> final position

Displacement
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100 Acre Wood
http://safeshare.tv/w/xvwcNRNnhE

http://safeshare.tv/w/saVawvCbtW

http://safeshare.tv/w/xvwcNRNnhE
http://safeshare.tv/w/saVawvCbtW
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Velocity
(Page 432)

Velocity is a vector quantity. 

velocity

size/magnitude
speed
v

direction

An object with constant speed and direction 
has constant velocity.  This type of motion is 
called uniform motion.

symbol:   v   or  v
     unit:  m/s, km/h
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Calculating Velocity

v = Δd
        t

v

Δd

t

Use this formula if the velocity of an object is constant.
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Page 432

88 km/h [E]
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Science 10

Quiz – Certainty, Significant Digits, Rules, Equations and Conversions 



Name - ______________________      Date - _____________________      Period - _______





1.  a)  Copy each of the following measurements onto your paper.  Place a check mark above

          each certain digit and a question mark above each estimated or uncertain digit.  (4)

     b)  State the certainty of each measurement as a number of significant digits.  (4)

 (
(
i
)   
 
32.092 kg
(ii)  
 
20.9 m
(
iii
)  5.092 x 10
3
 K
(iv) 
 0.003
0
 s
)











2.  Complete the following calculations on your paper by providing the correctly rounded      

     answer with units.  (8)

 (
a)  123.07 m – 45.8 m
b)  30.9 
N  x
  
2.7 m
 
c) 
 75.9
0
 kg – 13.07 kg – 22.812 kg 
d)  5
.3
2
 cm x    
10 mm
                         
 
1 cm
                         
       
 
)























3.  Rearrange each equation for the variable in the brackets on your paper.  Show your work.  (8)

 (
a)  
p
 = 
mv
       [m]
b)  F 
=  
x
         [x]
             
a
c)  N = dr
2
       [r]
d)  
g
 = 
1
wt      [w]
            3
e)  
u
 = b + 3d   [d]
)

















4.  Convert the following quantities into the units stated.  Round your answer to the correct        

     number of significant digits.  You may use the information in the boxes below.  Show your  

     work on your paper.  (6)

 (
 1 km = 1000 m
1 cm = 10 mm
1 m = 100 cm
) (
1 h = 3600 s
1 min = 60 s
1 h = 60 min
)







 (
a)  
Convert 68 min to h
b)  Convert 0.812 
m to 
c
m
c)  Convert 49 km/h to m/s
)
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Worksheet – Significant Digits



How many significant digits does each measurement have?



a)  9.01 m



b)  80.043 kg

  

c)  0.53 K

  

d)  3004.10 s

  

e)  2.456 x 106 kg

  

f)  0.0020 A

  

g)  3.04080 mol

     

h)  1200.0 m



i)  400 s

  

j)  92.010 K

  

k)  0.10200 cd

  

l)   9834.23 m
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Worksheet – Rearranging Formulas



Rearrange each equation for the variable in the brackets.

 (
n)
  
d
 = 
v
i
t
 + 
1
at
2
     [a]
                    2
o
)  
v
 = 
g       [µ]
p)  F = mv
2
    [r]
     
          
r
 
q)  
F = mv
2
    [v]
     
          
r
r)  Ft = 
mv
f
 – 
mv
i
   [m]
s
)  
f
o
 = v + 
v
o
     [
v
o
]
     
f
s
    v - 
v
s
t)  
f
o
 = v + 
v
o
     [
v
s
]
     
f
s
    v - 
v
s
u)  
f
o
 = v + 
v
o
     [v]
     
f
s
    
 
v - 
v
s
v)  
d
 = 
v
i
t
 + 
1
at
2
     [t]
                    2
)

a)  p = mv    [m]        



b)  J = Ft      [t]



c)  d = vt      [v]



d)  E = mc2   [m]



e)  v = fλ      [λ]



f)  E = mc2     [c]



g)  Ek = 1mv2   [m]

             2

     

h)  Es = 1kx2   [x]

             2



i)  vf  = vi + at     [vi]



j)  vf  = vi + at     [t]



k)  Ft = mvf – mvi   [vf]



l)  vf2 = vi2 + 2ad   [vi]



m)  vf2 = vi2 + 2ad   [a]
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Science 10

Worksheet – Rearranging Formulas #2



Rearrange each equation for the variable in the brackets.



a)  p = mv    [v]        



b)  J = Ft      [F]



c)  d = vt      [t]



d)  E = mc2   [m]



e)  v = fλ      [f]



f)  E = mc2     [c]



g)  Ek = 1mv2   [v]

             2

     

h)  Es = 1kx2   [k]

             2



i)  vf  = vi + at     [a]



j)  Ft = mvf – mvi   [vi]



k)  vf2 = vi2 + 2ad   [d]



l)   d = vit + 1at2     [vi]

                    2
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Motion Graphs Using a Motion Detector

Position vs. Time Graphs









Predict and sketch the position vs. time graph for each of the following situations.  Then, copy the position vs. time graph produced from the motion detector for each of the following situations.

1. An object at a positive position remains at rest.

                       Prediction 





Motion Detector






2. An object at a positive position moves in a positive direction with a constant speed.

                       Prediction 





Motion Detector






                                    type of motion - ______________________________

3. An object at a positive position moves in a negative direction with a constant speed.

                       Prediction 





Motion Detector






                                     type of motion - ______________________________


4. An object at a positive position speeds up in a positive direction.

                       Prediction 





Motion Detector






                                      type of motion - ______________________________


5. An object at a positive position moves at a constant speed then slows down in a positive direction.


                       Prediction 





Motion Detector






                                      type of motion - ______________________________


Science 10


Motion Graphs


Velocity vs. Time Graphs











Predict and sketch the velocity vs. time graph for each of the following situations.  Then, copy the velocity vs. time graph produced from the motion detector for each of the following situations.


       1.  An object is at rest.

                       Prediction 





Motion Detector






       2.  An object moves in a positive direction with a constant speed.

                       Prediction 





Motion Detector






                                        type of motion - ______________________________

       3.  An object moves in a negative direction with a constant speed.

                       Prediction 





Motion Detector






                                      type of motion - ______________________________

       4.  An object starting from rest speeds up at a constant rate in a positive direction.

                       Prediction 





Motion Detector






                                      type of motion - ______________________________

       5.  An object starting from rest speeds up at a non-uniform rate in a positive direction.


                       Prediction 





Motion Detector






                                      type of motion - ______________________________

Science 10


Motion Graphs Using a Motion Detector

Position vs. Time Graphs

KEY










Predict and sketch the position vs. time graph for each of the following situations.  Then, copy the position vs. time graph produced from the motion detector for each of the following situations.


1. An object at a positive position remains at rest.

                       Prediction 





Motion Detector








2. An object at a positive position moves in a positive direction with a constant speed.

                       Prediction 





Motion Detector








                                                    type of motion – uniform motion

3. An object at a positive position moves in a negative direction with a constant speed.


                       Prediction 





Motion Detector








                                               type of motion – uniform motion

4. An object at a positive position speeds up in a positive direction.


                       Prediction 





Motion Detector








                                      type of motion – uniformly accelerated motion

5. An object at a positive position moves at a constant speed then slows down in a positive direction.


                       Prediction 





Motion Detector












                                      type of motion - ______________________________


Science 10


Motion Graphs


Velocity vs. Time Graphs











Predict and sketch the velocity vs. time graph for each of the following situations.  Then, copy the velocity vs. time graph produced from the motion detector for each of the following situations.


       1.  An object is at rest.


                       Prediction 





Motion Detector






       2.  An object moves in a positive direction with a constant speed.

                       Prediction 





Motion Detector








                                               type of motion – uniform motion

       3.  An object moves in a negative direction with a constant speed.

                       Prediction 





Motion Detector








                                                         type of motion – uniform motion

       4.  An object starting from rest speeds up at a constant rate in a positive direction.


                       Prediction 





Motion Detector








                                           type of motion – uniformly accelerated motion

       5.  An object starting from rest speeds up at a non-uniform rate in a positive direction.


                       Prediction 





Motion Detector








                                           type of motion – non-uniformly accelerated motion

Position vs. Time







slope = Δd = displacement = velocity (m/s)



               Δt               time







Position



    (m)







Time (s)







Velocity vs. Time







slope = Δv = change in velocity = acceleration



               Δt               time







Velocity



  (m/s)







Time (s)







Position vs. Time







slope = Δd = displacement = velocity (m/s)



               Δt               time







Position



    (m)







Time (s)







Velocity vs. Time







slope = Δv = change in velocity = acceleration



               Δt               time







Velocity



  (m/s)







Time (s)
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Position vs. Time Graph



You drive a delivery truck carrying gophers to clients across the city. Below is a position vs. time graph that illustrates one of your delivery runs.

390



		260











Position (m) [E]





		

		

		

		



		130















		

		

		

		



		0















		

		

		

		





100

80

60

40

20



Time (s)



Questions



1.  What was your position at:    a) 20 s		   b) 40 s	     c) 80 s	       d) 100 s



      2.  How many stops were made for deliveries? 



      3.  How long was the longest stop?



      4.  What was the maximum displacement from the store? 



      5.  What was the velocity of the truck in the first 10 seconds?



      6.  What direction was the truck traveling in at 90 s?



      7.  What was the maximum velocity of the truck? 



      8.  What was the total distance driven? 



      9.  What was the total displacement driven? 



      10.  What was the average velocity for the entire trip? 















       Answers: 1) 130 m [E], 260 m [E], 390 m [E], 0 m

                       2) 2

                       3) 30 s 

                       4) 390 m [E]

[bookmark: _GoBack]                       5) 13 m/s [E] 

                       6) West                      

                       7) 20 m/s [W]

                       8) 780 m 

                       9) 0 m

                       10) 0 m/s
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Worksheet: Constant and Average Velocity Problems


1.
What is the average velocity of a car that traveled a total of 75 km in 1.4 hours?  (54 km/h)      


2.
What is the average velocity of a plane that traveled 3000.0 km in 4.90 hours? (612 km/h)                                  

3.
John took 45 minutes to bicycle to his grandmother’s house, a total of 4.0 km.  What was his average velocity in km/h?  (5.3 km/h)

4.
It took 3.50 hours for a train to travel the distance between two cities at a constant velocity of 120.0 km/h.  How far apart (in km) are the two cities?  (420 km)

5.
How long would it take for a car to travel a distance of 200.0 km if it is traveling at a constant velocity of 55.0 km/h?  (3.64 h)

6.
A car is traveling at a constant velocity of 100.0 km/h.  How many hours will it take to cover a distance of 750.0 km?  (7.500 h)

7.
A plane traveled for 2.5 hours at a constant velocity of 1200.0 km/h.  What distance did it travel?  (3.0 x 103 km)

8.
A girl is pedaling her bicycle at a constant velocity of 0.10 km/min.  How far will she travel in 2.0 hours?  (12 km)

9.
A high school athlete runs 100.0 m in 12.20 s.  What is the athlete’s average velocity in m/s?


      (8.197 m/s) 

10.
A person walks 13 km in 2.0 h.  What is the person’s average velocity in km/h?  (6.5 km/h)

11.
Suppose a car travels at a constant velocity of 10.0 m/s.  How far would it move in 1.00 h?  in 1.00 min?  (3.60 x 104 m/s, 6.00 x 102 m)

12.
A train leaves the station at the 0.0 m marker traveling with a constant velocity of 36.0 m/s.  How many seconds later will the train pass the 1620.0 m marker?  (45.0 s)

13.
In the 1988 Summer Olympics, Florence Griffith Joyner won the 100.0 m race in 10.54 s.  What was her average velocity in m/s?  (9.488 m/s)

14.
A high-velocity train travels from Paris to Lyons at an average velocity of 227 km/h.  The trip takes 2.05 h.  How far is Lyons from Paris?  (465 km)

15.  A bullet is fired with a constant velocity of 720.0 m/s.  What time is required for the bullet to strike a target 324 m away?  (0.450 s)


18.
0.30 s after seeing a puff of smoke rise from the starter’s pistol, the sound of the firing of the pistol is heard by the track timer 100.0 m away.  What is the speed of sound?



(t = 0.30 s

v = (d/(t



(d = 100.0 m
v = (100.0 m)/(0.30 s)



v =

v = 330 m/s

19.
Light travels at 3.00 × 108 m/s.  How many seconds go by from the moment the starter’s pistol is shot until the track timer sees the smoke 100.0 m away?



v = 3.00 × 108 m/s
v = (d/(t



(d = 100.0 m
(t = (d/v



(t =

(t = (100.0 m)/(3.00 × 108 m/s)





(t = 3.33 × 10-7 s

20.



Worksheet 2 Answer Key – Velocity Problems

Page 2
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Distance Tinae Graphs


1.


& #,*;& & f* s** G


20 marks


Jane drove 320km from her home to the airport.
The havel graph shows Jane's joumey.


t;^ Time'jn hours


During the journey, Jane stopped for lunch.


(u) (i) ForhowlongdidJanestopforlunch? ....11*iO../1,:- l^,


(ii) How far had Jane travelled in the first 90 minutes?


l>p......... km


(b) Work out the steady speed that Jane travelled at after lunch.


\pA- Stop& : i>o l-n - Lo V,-, 6p. ..... o*o&L -h
Jane's car uses I gallon ofpetroi for each 40 miles.
A gallon ofpetrol costs f,3.20


u*


%


(.)


,,
(J
U


a


(2)


(2)


(c) Work out I for Jane's 320 kmjournev.







7 A man left home at 12 noon to go for a cycle ride.


The travel graph represents part ofthe man'sjourney.


i f.'


I


fligtansc I 4


llom hon:e


ia k* l:


]3*c?&m l*p* filo


:i::" -T -*:-"-r"- -i
itli


".-i-.^i..-'.i.- ..--i


-"i--...-i
:l


2p*n *. 3pm 4pm 5Fm
rr$!* I I


2hu*75 ,iz:.1i
At 12.45pm the man stopped for a rest.


(a) For how many minutes did he rest'7


(b) Find his cUslance fron.r honre at 1.3Oprr.


The man stopped for another rest at 2pm.


I-Ie rested for one hour.


Then he cycled home at a steady speed. It took him 2 hours.


(c) Complete tire travel graph.


.......1.(**,*,


rr
.km


(1)


(1)


(2)
(Total 4 marks)


I


\


1$


E


E


3


t)







.lames 1eft home at 10 00 am.
He rvalked to rhe s\vimming pool.
On the way to the sr,vimming pool he stopped to talk to a friend.


Here is the distance-time graph for his complete journey.


Disiance in l<lr
fiom


Jarrres'home


0


l0 00
ii,)0 12 00


(a) For how many minutes did James stop and talk to his friend?


la)lo * ll.'rf f f minutes


(b) What is the distance itom James' home to the swimming pool?


fl'{


Tirne


km
(i)


(Total 2 marks)


(1)


rr oo lr;(


i







Robefi left school at 3 30 pm.
Ife walked home.
On the r.vay home, he stopped to talk to a friend.


His sister, Sarah, left the same school at 3 45 pm.
She cycled home using the same route as noU".t,


Here are the distance-time graphs for Robert,s and Sarah,s complete journeys.


Distance
from
school
(kd


(u) Find the distance not#il;?r."a arrirlg{r.l*li,0 miautes of his journey.


| ......... km


(b) Find the total time rhat Robert stopped to tark to his &iend.


write down t,,e distarice that Robert ha<i walked when sarah cycred past him.


f mlnutes


(1)


(t)


hx
(l)


(Total 3 marks)
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