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Unit 1:  Kinematics and Dynamics
Physical Quantities

Physical quantities are any quantities which can be completely described by measuring 
them.  For example, the amount of time to read this sentence is a physical quantity.  Physical 
quantities are classified into 2 types:  scalar quantities and vector quantities.

Scalar Quantities
A scalar quantity is a physical quantity which can be completely described by a number and a 
correct and applicable unit.  Scalar quantities only have a magnitude (size).  Examples would 
include:  

mass  5 kg distance  100 km volume  34 cm3         others??

A common scalar quantity is distance.

Vector Quantities
Vector quantities are physical quantities that need more than just magnitude (size).  They are 
quantities which can be completely described using a number, an applicable unit, and a 
direction.  Vectors must have magnitude and direction.  Examples include:

displacement 10 km [N 45 E] velocity   27 m/s [W]
 
Common vector quantities include velocity, displacement, position.

Kinematics
A branch of physics which deals with the motion of objects without any regard for the causes of 
this motion.

Dynamics
A branch of physics which deals specifically with the causes of motion of objects.

P
ull

P
ull

NOTE ­­ the direction for a vector can also simply be up, down, right, left, forwards
backwards, around the base pads, etc.
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Distance 

Distance is the length of line segment or path travelled as an object moves from one location to 
another.  Distance is a scalar quantity because it only needs a magnitude to describe it 
completely.  The symbol for distance is:

Δd (delta d)

The Greek letter delta, Δd, means "change in distance".  The most common unit for distance is 
the meter, m, however, many other units still apply.  Consider Sue, who leaves her house and 
travels a distance (not necessarily in a straight line) of 10 km.  We say:

Δd = 10 km

Position

Position is the location of an object relative to a reference point.  Position is a vector 
quantity because in addition to magnitude, a direction is also necessary to completely describe 
this physical quantity.  The symbol for position is:

Δd

The unit is the meter with a direction [ ].  Let's consider Sue again.  The shortest distance 
between Sue's house and walmart is 8 km east.  The position of walmart is:

Δd = 8 km [E] of Sue's house

Displacement

Displacement is the change in position of an object.  Displacement is a vector quantity because 
it also needs a direction in addition to a magnitude to completely describe it.  It represents the 
length and direction of the line segment from an initial postion to a final position.  The symbol for 
displacement is:

Δd

Its unit is the meter, with an applicable direction.  It does not need a reference point.  Consider 
Sue again.  Her displacement is simply:

Δd = 8 km [E]

Practice

Read pages 2 ­ 4 in your text
Questions # 1 ­ 4
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Representing/Drawing Vector Quantities

Every vector has 2 parts, a TAIL and a TIP.

TIP

TAIL

In addition to a tip and tail, every vector has 2 components.  Consider vector R below:

R

θ

Vc

Vertical Component

Hc

Horizontal Component

Included Angle

Vc = x sinθ Hc = x cosθ

x

x = √(Vc)2 + (Hc)2

Magnitude of vector

The tail is where the vector originates (origin)
and the tip is its final position (terminating point)

http://www.youtube.com/watch?v=nkq17qxgdro
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For the following vectors, draw and calculate the lengths and directions of the vertical and 
horizontal components.
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Using Scale Factors to Draw Vectors to Scale

Consider the vector below:

A = 500 km [N 30 E]

How can we actually draw a vector 500 km long?  We'll need to scale it down to fit our axis.
What might be an appropriate scale factor?  There are several we could use.
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F = 3800 mm [S 70 W]

x

y

Practice
Page 8 in textbook
#'s 1 ­ 4

P
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Adding Scalar Quantities

To add scalar quantities, we simply use integer rules keeping in mind the units must agree.  For 
instance:

3 hrs + 7.5 hrs + 180 min
= 3 + 7.5 + 3
=13.5 hrs

OR

180 min + 450 min + 180 min
=810 min

Adding Vector Quantities

Adding vector quantities is more involved as they contain directions.  There are 2 types of 
vectors we can add/subtract.  They are:

­Collinear Vectors
­Non­Collinear Vectors

Adding Collinear Vectors

Collinear vectors are 2 or more vectors which lie in the same 2­D plane.  For example, 3 west 
vectors, or 2 north vectors, or 5 [W 10 S] vectors, or 2 east and 3 west vectors.  When the 
directions are collinear, it's just a matter of again using integer rules, keeping in mind adding 
"like" and unlike" signs.  For example:

4 m [E] + 5 m [E]  8 m/s [S 60 W] + 15 m/s [S 60 W]
= 9 m [E] = 23 m/s [S 60 W]

3 N [S] + 5 N [N] + 10 N [N] + 20 N [S] (note N is symbol for Newton's)
= 3 + (­5) + (­10) + 20
=8 m [E]

OR

(­3) + 5 + 10 + (­20)
= ­8 m [W]
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Adding Non­Collinear Vectors

Non­collinear vectors are two or more vectors which do not lie on the same 2­D plane.  For 
example, a 10 km [W] vector and a 8.5 km [S] vector are non­collinear.  To add non­collinear 
vectors, there are several methods including:

1.  SOHCAHTOA and Pythagorean Theorem (only if right triangles exist)
2.  Law of Sines and/or Law of Cosines (if non right triangles exist)
3.  Vector Resolution 
4.  Graphically using scale diagrams

sin θ = opp/hyp cos θ = adj/hyp tan θ = opp/adj

a2 + b2 = c2  sin A  =  sin B  =  sin C a = b = c
    a     b c     sin A    sin B      sin C

a2 = b2 + c2 ­ 2bc cos A
b2 = a2 + c2 ­ 2ac cos B
c2 = a2 + b2 ­ 2ab cos C

xR =  Σ (Vc)2  + Σ (Hc)2 θR = tan­1 

NOTE The sum of two or more vectors can be named several ways
­  sum ­  resultant velocity
­  resultant ­  resultant force
­  resultant displacement ­  others

Σ Vc

Σ Hc
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Consider the following vector addition examples:

1.  Dolly walks 800 m [W] from her home to Home Hardware, then 500 m to Walmart.  What is 
Dolly's final position from home, if Walmart is

a.  due west of HH
b.  due east of HH

2.  Randy left his cabin to look for gold.  He walked 8 km [S], then 12 km [E], and finally 3 km 
[N].   Calculate Randy's resultant displacement.  Use SOHCAHTOA and Pyth if necessary

3.  Mr. Prosser decides to go for a bike ride.  He travels 4 km [N 40 W], then 5 km [S], followed 
by 10 km [E 30 S].  What is his resultant?

4.  Using vector resolution, determine the resultant vector for the three vectors that follow:  
40 km [W 50 S], 80 km [N 25 E], and 35 km [E 65 S]

5.  Using LOS or LOC, determine the resultant vector for the following diagram:

17 cm [N 45 E]

220 mm [E 50 S]
Page 11 ­ 12
Questions 1 ­ 5
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Subtracting Vectors

Consider the two vectors, A and B below
Infinite Cloner!

What's A + B

What's A ­ B
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Period and Frequency Refresher

Recall from Physics 20, the concepts of Period and Frequency.  They were quantities that 
dealt with periodic motion.  Motion that repeated itself on a regular interval.

Frequency
 
Frequency is a scalar quantity measured in Hertz, Hz.  It is defined as the number of complete 
cycles/back and forth motions/to and fro motions/vibrations of an object in a given amount of 
time.

Frequency = # of vibrations/elapsed time

 = N/Δt

Period

Period is a scalar quantity measured in a unit of time (often sceonds).  It is defined as 
the elapsed time it takes an object to complete one full cycle/back and forth motion/to and fro 
motion/vibration. 

Period = elapsed time/# of vibrations

T = Δt/N

NOTE:  Recall that period and Frequency re reciprocals of each other.  In other words:

T = 1/ and   = 1/T

Example

1.  The pendulum on a grandfather clock makes 10 complete to and fro motions in 12 sec.  
Calculate the period and frequency of the pendulum.

Practice
Pge 16
#'s 1 ­ 7
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Speed and Velocity
Speed

Speed is defined as the distance travelled per unit of time.  It is a scalar quantity.  
Simply stated, speed is "how fast something is moving".  The symbol for speed is "v" and 
two very common units are meter per second, m/s, and kilometer per hour, km/h.

Speed = total distance travelled
  elapsed time

v = Δd
Δt

Average Speed

Average speed is defined as the total distance travelled during various "legs" of a trip 
divided by the total time (sum of time per "leg").  It has the same formula as for regular speed.  
Its symbol is
vAV.

vAV = Δd
  Δt

Instantaneous Speed

Instantaneous speed is defined as speed at an exact instant in time.  It requires the use of a 
calculus topic to calculate it accurately.  We will look at the idea of instantaneous velocity in a 
later topic without the use of calculus!

Velocity

Velocity is generically defined as speed in an applicable direction.  In other words, it is how fast 
an object is moving in a particular direction.  It needs both magnitude and direction.  Velocity is a 
vector quantity.  The symbol for velocity is v.  It's true definition is the change in displacement of 
an object divided by the elapsed time.

velocity = change in displacement
elapsed time

v = Δd
Δt

RECALL   m/s ­­­­­> km/hr km/hr ­­­­­­­> m/s
multiply by 3.6 divide by 3.6

http://www.youtube.com/watch?v=rzo8-ihca9e&feature=related


Unit 1  Kinematics and Dynamics.notebook

13

January 30, 2013

Average Velocity

Average velocity is much the same as ordinary velocity, however it generally involves more than 
one vector quantity.

vAV = Δd
   Δt

Instantaneous Velocity

Instantaneous velocity is the velocity (speed and direction) of an object at a particular 
instant in time.  To calculate it accurately (mathematically speaking), we need calculus, 
however there are a couple of other methods.

1.  Slope of tangent lines (graphing method, not very accurate)
2.  Half­time intervals (very accurate, but time consuming)

Examples

1.  Ron left home and jogged 3 km [S] in 30 minutes, 4 km [W] in 30 minutes, and finally
5 km [S] in one hour.  Calculate:

a.  Ron's average speed
b.  Ron's average velocity

2.  Mr. P hikes 6 km [E] in 2 hrs, then 8 km [N] in 4 hrs.  Calculate:

a.  his average speed
b.  his average velocity
c.  had Mr. P returned back home in 7 hours, what would his average velocity be?

3.  During a marathon, one portion included a 20 km run.  Zeus was an athlete in the marathon 
and ran at a an average speed of 3.85 m/s for the first 10 km, but was only able to run at an 
average speed of 3.15 m/s on the last 10 km.  What was Zeus' average speed for the entire 20 
km marathon?

Practice

Pge 24
#'s 3 ­ 8

Pge 28
#'s 5 ­ 10
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HIA

P
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Speed and Velocity HIA

Show all work, including any scale diagrams.  Put answers in m/s and km/hr.

1.  A person walks 5 km [E] in 2 hrs, then 1.5 km [W] in 0.5 hrs, and finally 10 km [E] in 2.25 hrs.  Calculate:

a.  Person’s speed

b. Person’s velocity

2.  A man walks 6 km [W] in 2 hours, then 8 km [N] in 4 hours.  Calculate:

a.  Speed

b. Velocity

3.  Melinda rides her scooter to school by a route that takes her 3 km [W], 4 km [N], and finally 2.5 km [S 60 W].  If it takes a total of 30 minutes to reach the school, calculate:

a.  Speed

b. velocity 

4.  John, a kayaker, travels on a square course where each corner is marked by a buoy.  The total distance around the course is 18 km.  John’s average speed between buoy 1 and buoy 2 is 4.5 km/hr.  His average speed between buoy 2 and buoy 3 is 3.2 km/hr.  Calculate:

a.  Average speed between buoy 1 and buoy 3

b.  Average velocity between buoy 1 and buoy 3





5.  A car trip is split into 3 legs to minimize driver fatigue.  Leg 1 is 150 km [W] in 1.45 hrs, leg 2 is 200 km [S 30 E] in 1.75 hrs, and the final leg is 450 km [N 45 W] in 3.85 hrs.  Calculate:

a. Drivers average speed

b. Drivers average velocity

6.  On a summer vacation Susie and her family drove 150 km [E] in 90 minutes, 200 km [N] in 210 minutes, and finally 350 km [E 30 N] in 360 minutes.  Calculate:

a.  Family’s speed

b. Family’s velocity

7.  On Friday night, you decide to take a break from Physics homework and go for a drive to a Math party.  You begin by travelling 35 km [E] in 30 minutes to your gf/bf house.  Together, you both now travel 80 km [S 50 W] in 0.75 hrs.  You arrive at the mathematical hoopla, but your date is so homely, you are asked to return home.  Calculate:

a.  Your average speed (all the way back home, same roads, same speeds as going there)

b. [bookmark: _GoBack]Your average velocity (for the round trip)

SMART Notebook
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Position - Time Graphs

http://www.youtube.com/watch?v=4j-muek-zgw
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Δt Δd

x

y
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Δt Δd

x

y
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http://www.physicsclassroom.com/class/1dkin/u1l3a.cfm
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Calculating Velocity, v, on a P-T Graph

On a P­T, velocity, v, can be found by calculating slope.  However, a brief review on slope may be 
helpful.  

Slope  = rise
  run

= y2 ­ y1
   x2 ­ x1

m

Since v = m, we can say:

v = y2 ­ y1
x2 ­ x1 

But, since P­T graphs rarely deal in a "x" and "y" axis, we should think of velocity this 
way:

v = Δd2 ­ Δd1
Δt2 ­ Δt1

= 
Δd
Δt

v



Unit 1  Kinematics and Dynamics.notebook

20

January 30, 2013

Consider the following scenario of a vehicle in motion travelling east at a constant velocity.  

Δt Δd [E]kmhr

x

y

Calculate the velocity of the vehicle between 0 hrs and 0.50 hrs.
Calculate the velocity of the vehicle between 1 hr and 3 hrs?
What do you notice?

A P­T graph for an object moving at a constant velocity is always a straight line 
graph.

P
ull

P
ull
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P­T Graphs for a Round Trip

x

y

Consider the following P­T graph for an object travelling with a constant velocity during a 
round trip.

Δt

Δd

hr

km [W]

Calculate the v for each interval.
Calculate the vAV for intervals A and B, A and C, C and E, D and F
Calculate vAV for the interval A and F

Practice
Pge 32 ­ 33 textbook
#'s 1 ­ 9
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P-T Graphs for Non-Uniform Motion
(Changing Velocities)

So far, we have only dealt with P­T graphs for uniform motion (constant velocity).  These 
graphs always consisted if straight lines.  What happens to the shape of a P­T graph when the 
velocity of an object is non­uniform (changing)?  When velocity is changing, this implies 
acceleration (speeding up or slowing down, or changing directions, or any combination of the 
preceding).  Consider the following scenario:  A small cart is at the top of a ramp.  It is 
released at the very top and accelerates on the way down.  At the bottom of the ramp, the cart 
comes to an instantaneous stop, strikes a spring, and is propelled back up the ramp 
decelerating (negative acceleration) on the trip back up.  The TOV for this action is below:

ΔdΔt sec [down]m

x

y

Calculate:

What is vAV down the ramp?
What is vAV up the ramp?
What is the instantaneous velocity at 0.4 seconds?
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Consider the following P­T Graph:

x

yΔt Δdsec m [E]

Calculate:
 vAV between A and C
instantaneous velocity at C
vAV between C and E
instantaneous velocity at D
vAV between A and G
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Consider the following Δd­T graph below:

Δt sec Δd m [N]

x

y

Calculate:

vAV for the first 2.5 seconds
vAV for the interval 2.5 sec to 7.5 seconds
instantaneous velocity at 2.5 seconds
time at which the instantaneous velocity is 0
vAV for the interval 0 seconds to 17 seconds
Why is calculating instantaneous velocity so difficult?
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Velocity-Time, V-T Graphs
Consider the following P­T data for a lion running at a constant velocity.

x

y

What would a V­T graph look like for this data?

x

y

What does a V­T graph tell us?



Unit 1  Kinematics and Dynamics.notebook

26

January 30, 2013

Consider the following P­T graph for constant velocity.

x

y

What would the corresponding velocity­time, V­T graph look like?
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Consider the following P­T graph:

0 1 2 3 4 5 6 7 8 9 10

1

2

3

4

5

6

7

8

9

10

x

y What would the 
corrsponding V­T
graph look like for 
this?  It has 
non­uniform 
motion.  

Practice


P-T Graph/V-T Graph Practice

Using the following position-time data….

1.  Construct the corresponding position-time graph.

2. Calculate the constant velocity during each interval(section) on the graph.

3. Construct the corresponding velocity-time graph.
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V­T Graphs for Constant Acceleration (Non­Uniform Motion)

Recall a P­T graph for constant velocity (uniform motion) yields a positive or negative slope 
graph with a zero slope V­T graph.  The zero slope V­T graph indicates zero acceleration.  Let's 
find out what a V­T graph would look like for for an object whose velocity is changes (non­
uniform motion).  Consider the following P­T data:

Now, let's consider the corresponding P­T graph:

x

y

What's vAV for the hawk?
What's the velocity at each instant in time, that is, the instantaneous velocity?
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In order to accurately construct a V­T graph for non­uniform, we really need a precise description 
of the velocity at each specific time in the interval to see how it's changing.  That is we need to 
know the instantaneous velocity at 1 sec, 2 sec, 3 sec, 4 sec, 5 sec, and 6 seconds.  How can 
we precisely find this data?  Drawing tangent lines by hand is less than accurate, and we don't 
have the calculus knowledge to do it??  Scientists have discovered a very unique method called 
"Half­Time" intervals.  This process is very easy, accurate, and doesn't require higer level 
mathematics.  The slope of a V­T graph will give us acceleration.

Half­Time Intervals

To calculate the instantaneous velocity for a specific instant in time, say 2 seconds, we must 
locate the half­time interval for 2 seconds.  That is, 2 seconds is half way between what two 
other times?

2 sec (1 sec ­ 3 sec)
2 sec (0 sec ­ 4 sec)

How about 3 seconds half time interval(s)

3 sec ( )
3 sec ( )
more?

Let's consider our TOV of P­T data from previously:

0 sec

1 sec

2 sec

3 sec

4 sec

5 sec

6 sec

P
ull

P
ull
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x

y

What is the acceleration of the hawk?

What is the displacement of the hawk during the dive?

Calculating Displacement from a V­T Graph

Find the area beneath the "curve"

P
ull

P
ull

Assignment

P
ull

P
ull

Accleration = slope from a V­T graph
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Attachments


Speed and Velocity HIA.docx


P­T, V­T Practice.docx


Half­Time HIA





Speed and Velocity HIA


Show all work, including any scale diagrams.  Put answers in m/s and km/hr.


1.  A person walks 5 km [E] in 2 hrs, then 1.5 km [W] in 0.5 hrs, and finally 10 km [E] in 2.25 hrs.  Calculate:


a.  Person’s speed


b. Person’s velocity


2.  A man walks 6 km [W] in 2 hours, then 8 km [N] in 4 hours.  Calculate:


a.  Speed


b. Velocity


3.  Melinda rides her scooter to school by a route that takes her 3 km [W], 4 km [N], and finally 2.5 km [S 60 W].  If it takes a total of 30 minutes to reach the school, calculate:


a.  Speed


b. velocity 


4.  John, a kayaker, travels on a square course where each corner is marked by a buoy.  The total distance around the course is 18 km.  John’s average speed between buoy 1 and buoy 2 is 4.5 km/hr.  His average speed between buoy 2 and buoy 3 is 3.2 km/hr.  Calculate:


a.  Average speed between buoy 1 and buoy 3


b.  Average velocity between buoy 1 and buoy 3








5.  A car trip is split into 3 legs to minimize driver fatigue.  Leg 1 is 150 km [W] in 1.45 hrs, leg 2 is 200 km [S 30 E] in 1.75 hrs, and the final leg is 450 km [N 45 W] in 3.85 hrs.  Calculate:


a. Drivers average speed


b. Drivers average velocity


6.  On a summer vacation Susie and her family drove 150 km [E] in 90 minutes, 200 km [N] in 210 minutes, and finally 350 km [E 30 N] in 360 minutes.  Calculate:


a.  Family’s speed


b. Family’s velocity


7.  On Friday night, you decide to take a break from Physics homework and go for a drive to a Math party.  You begin by travelling 35 km [E] in 30 minutes to your gf/bf house.  Together, you both now travel 80 km [S 50 W] in 0.75 hrs.  You arrive at the mathematical hoopla, but your date is so homely, you are asked to return home.  Calculate:


a.  Your average speed (all the way back home, same roads, same speeds as going there)


b. [bookmark: _GoBack]Your average velocity (for the round trip)
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P-T Graph/V-T Graph Practice


Using the following position-time data….


1.  Construct the corresponding position-time graph.


2. Calculate the constant velocity during each interval(section) on the graph.


3. Construct the corresponding velocity-time graph.
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Kinematics Equations/Formulas

Drawing graphs to calculate velocity, displacement, and acceleration is time consuming and 
prone to graphing errors.  There are some kinematics formulas/equations that will find all this 
info for us.  
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Kinematics Equations HIA



Attachments

Speed and Velocity HIA.docx

P­T, V­T Practice.docx

Half­Time HIA

Half Time HIA.pdf


Speed and Velocity HIA

Show all work, including any scale diagrams.  Put answers in m/s and km/hr.

1.  A person walks 5 km [E] in 2 hrs, then 1.5 km [W] in 0.5 hrs, and finally 10 km [E] in 2.25 hrs.  Calculate:

a.  Person’s speed

b. Person’s velocity

2.  A man walks 6 km [W] in 2 hours, then 8 km [N] in 4 hours.  Calculate:

a.  Speed

b. Velocity

3.  Melinda rides her scooter to school by a route that takes her 3 km [W], 4 km [N], and finally 2.5 km [S 60 W].  If it takes a total of 30 minutes to reach the school, calculate:

a.  Speed

b. velocity 

4.  John, a kayaker, travels on a square course where each corner is marked by a buoy.  The total distance around the course is 18 km.  John’s average speed between buoy 1 and buoy 2 is 4.5 km/hr.  His average speed between buoy 2 and buoy 3 is 3.2 km/hr.  Calculate:

a.  Average speed between buoy 1 and buoy 3

b.  Average velocity between buoy 1 and buoy 3





5.  A car trip is split into 3 legs to minimize driver fatigue.  Leg 1 is 150 km [W] in 1.45 hrs, leg 2 is 200 km [S 30 E] in 1.75 hrs, and the final leg is 450 km [N 45 W] in 3.85 hrs.  Calculate:

a. Drivers average speed

b. Drivers average velocity

6.  On a summer vacation Susie and her family drove 150 km [E] in 90 minutes, 200 km [N] in 210 minutes, and finally 350 km [E 30 N] in 360 minutes.  Calculate:

a.  Family’s speed

b. Family’s velocity

7.  On Friday night, you decide to take a break from Physics homework and go for a drive to a Math party.  You begin by travelling 35 km [E] in 30 minutes to your gf/bf house.  Together, you both now travel 80 km [S 50 W] in 0.75 hrs.  You arrive at the mathematical hoopla, but your date is so homely, you are asked to return home.  Calculate:

a.  Your average speed (all the way back home, same roads, same speeds as going there)

b. [bookmark: _GoBack]Your average velocity (for the round trip)

SMART Notebook


P-T Graph/V-T Graph Practice

Using the following position-time data….

1.  Construct the corresponding position-time graph.

2. Calculate the constant velocity during each interval(section) on the graph.

3. Construct the corresponding velocity-time graph.
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P­T, V­T Practice.docx


Half­Time HIA





Speed and Velocity HIA


Show all work, including any scale diagrams.  Put answers in m/s and km/hr.


1.  A person walks 5 km [E] in 2 hrs, then 1.5 km [W] in 0.5 hrs, and finally 10 km [E] in 2.25 hrs.  Calculate:


a.  Person’s speed


b. Person’s velocity


2.  A man walks 6 km [W] in 2 hours, then 8 km [N] in 4 hours.  Calculate:


a.  Speed


b. Velocity


3.  Melinda rides her scooter to school by a route that takes her 3 km [W], 4 km [N], and finally 2.5 km [S 60 W].  If it takes a total of 30 minutes to reach the school, calculate:


a.  Speed


b. velocity 


4.  John, a kayaker, travels on a square course where each corner is marked by a buoy.  The total distance around the course is 18 km.  John’s average speed between buoy 1 and buoy 2 is 4.5 km/hr.  His average speed between buoy 2 and buoy 3 is 3.2 km/hr.  Calculate:


a.  Average speed between buoy 1 and buoy 3


b.  Average velocity between buoy 1 and buoy 3








5.  A car trip is split into 3 legs to minimize driver fatigue.  Leg 1 is 150 km [W] in 1.45 hrs, leg 2 is 200 km [S 30 E] in 1.75 hrs, and the final leg is 450 km [N 45 W] in 3.85 hrs.  Calculate:


a. Drivers average speed


b. Drivers average velocity


6.  On a summer vacation Susie and her family drove 150 km [E] in 90 minutes, 200 km [N] in 210 minutes, and finally 350 km [E 30 N] in 360 minutes.  Calculate:


a.  Family’s speed


b. Family’s velocity


7.  On Friday night, you decide to take a break from Physics homework and go for a drive to a Math party.  You begin by travelling 35 km [E] in 30 minutes to your gf/bf house.  Together, you both now travel 80 km [S 50 W] in 0.75 hrs.  You arrive at the mathematical hoopla, but your date is so homely, you are asked to return home.  Calculate:


a.  Your average speed (all the way back home, same roads, same speeds as going there)


b. [bookmark: _GoBack]Your average velocity (for the round trip)
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P-T Graph/V-T Graph Practice


Using the following position-time data….


1.  Construct the corresponding position-time graph.


2. Calculate the constant velocity during each interval(section) on the graph.


3. Construct the corresponding velocity-time graph.
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