Name:

Period:

Velocity and Acceleration

Unit 6:2

Speed vs. Velocity | Velocity is speed with direction.
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Example: A person
walks 4 m/s—speed (no direction).

Same speed; different 20 m/s
velocities because they west
have different directions.

20 m/s
north

Velocity changes when direction changes.

Scalars vs. Vectors

Vectors require direction;
Scalars only need magnitude (how big).

Remember: Speed is a Scalar; Velocity is a Vector.

Vectors require magnitude (how much) and direction, often
vectors can cancel each other out (not acceleration, though).

12 m/s west

Magnitude Direction

Speed: 12 m/s.
Velocity: 12 m/s west.

Acceleration

Acceleration a
(in m/s%)

Acceleration is how fast
you change velocity OR
how much the velocity
changed in a certain
amount of time.

An object accelerates
when it changes speed

AV=V,., -V,
OR changes direction!

initial °

AV A/Change of Velocity

AT ~—— Change of Time

Acceleration equal change of velocity
divided by change of time.

S0, a=

Finding AV.

(in meters/sec) A always = final — initial.

AV = Viina = Vinigat OR

(in seconds) Final velocity — Initial velocity.

If AV is positive the object is

speeding up.
Vﬁnal _‘/inilial
If AV is negative the object is
AT slowing down (see below).
g

Ex. A plane starts at rest and ends up going
200 m/s in 10 secs. Calculate its acceleration.

Ex. A race car starts at 40 m/s slows to 10 m/s
in 5 seconds. Calculate the car’s acceleration.

Negative
acceleration

Step 1: Variables Step 3: Put in numbers and solve

Step 1: Variables

means an object

Step 3: Put in numbers and solve . :
is slowing down

V; =0 m/s (at rest) AV V, =V, 200-0 V; =40 m/s AV V.=V, 10-40 )
V=200 m/s a=——= = V=10 m/s a=—=—"1—=— OR speeding up
AT AT 10 AT AT 5 . .
T =10 sec 200 T=5sec 30 in the negative
a=___ a=—0= 20 a=——= -6 direction.

Step 2: Formula
_ AV

a _

AT

Step 4: Add units Pos. means

_ speeding
z

Step 2: Formula

- AV _ slowing
AT down

Slowing down
is also called
“deceleration”.

Neg. means

Step 4: Add units

Distance and Acceleration

Constant Speed—Equal Distance

Points are equal distance, so velocity is constant.
Since the velocity is constant, the initial and final velocity
are equal and the acceleration equals zero.

An object that is accelerating will travel farther each second.

Positive Acceleration—Increasing Distance

The distance between the points is increasing, so velocity
is increasing. The object is accelerating: traveling faster
each second and covering more distance every second.

Measure V;
(Initial Velocity)

Measuring Acceleration

To measure an object’s
acceleration you need to
measure the object’s
velocity before and after
the acceleration.

4min 1 sec

v = AD  4m
! AT l1sec
\% =4m/s

If the object starts at rest
you know that V;= 0m/s.
If the object stops
you know that Vy= Om/s.

initial

(Time it took to Accelerate)

Measure AT Measure Vy

(Final Velocity)

Accelerates 2
for 2 seconds ®
S0 AT = 2 sec l
8 min 1 sec
Vf -V, 8—4
‘" A—: 2 v =AD _ 8m
T4 7 AT lsec
Viitial = E =2m/s’ Vi = 8m/s
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Name:

Period:

Unit 6:2

Speed (S) or Velocity (V)

Scalar (S) or Vector (V)

Mass, Time, Distance, Velocity, or Acceleration?

___ A bike goes 25 m/s toward
main street.

___ A person walks 4 mph.
___ A plane flies 200 m/s.

___Abird flies 100 mph due
south.

___ 40 mph toward Dallas.
__ 3 m/s’ to the left.

___ 10 meters up the hill.
___ 12 meter per sec’.
___ Direction matters.

No direction is needed

___ 2hrs __ Ssec ___ 8kg
_ 3mfs 9 mph 4 m/s*
____ 6 mph/sec 12m 1in

At constant velocity.

(see graphic at right).
___ Atconstant speed.
___ Stopping.

A car at rest.

___ Going 5 m/s then going 3 m/s.
___ A car going around a corner.

Accelerating? Yes, No, or Maybe?

___ Which one will go faster?

2

Object A accelerates at 10 m/s’; Object B accelerates at 5 m/s’.

____ Which one will take more time to reach a high speed?
___ If they start at rest, which one will reach 40 m/s first?
____ Which one goes farther (longer distance)?

____ Which one will be 100m away sooner?

ovject [ EEEEE NN YT
objcet s TR
object . TR

Object D

Choose which of the above applies to the following

__ Distance increases
_ Starts at rest.

____ Is stopping.

__ Constant direction.
____ Negative acceleration.
__Vi=V;

____ Constant speed.
__ Positive acceleration.
____ At constant velocity.
___ Accelerating.

____ Decelerating.

_ Acceleration = 0.

Give what you know for the following: (V;, V; or a)

An object at constant velocity.
An object that is stopping.
An object that accelerates from rest.

An object at rest.

A person starts running from 2 m/s to 6 m/s in 2 seconds.
Calculate the person’s acceleration.

A dragster’s top acceleration is 60 m/s”. If it starts from rest at the
starting line, how fast will it be going after 3 seconds?

Variables:

Formula:

Solve:

Variables: Solve:

Formula:

A plane stops from 250 mph in 25 seconds.
Calculate the planes acceleration.

A car travels 30 m in 5 seconds. After accelerating for 3 seconds,
it travels 20 m in 2 seconds. Calculate the car’s acceleration.

Variables: Solve:

Formula:

1) Find V.

2) Find V.

3) Calculate a.
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Name:

Period Unit 6:1
eriod:
Speed (8) or Velocity (V) Scalar (S) or Vector (V) Mass, Time, Distance, Velocity, or Acceleration?
1/ A bike goes 25 m/s toward | |/ 40 mph toward Dallas. T 2hrs T 5sec 1 8kg
. S 2
main street. ! 3 m/s? to the left, V. 3mis(S) 3V 9mph = 4mfs
Q .
iA person walks 4 mph. V' 10 meters up the hill. .= omphises J.ldm B tin
iA plane flies 200 m/s. S 12 meter per sec’. _ S/l G of
\/ A bird flies 100 mph due _\/ Direction matters. Object A | _. : > t °t o v eoee
i <outh = . ded 1/| ity ﬂffcl Y- BRIT-E
' e e Object B | @ e s & o o @ . . |
Accelerating? Yes, No, or Maybe? Object C | e ——— |
{ LJ At constant velocity.
; ; - =l
V' Going 5 m/s then going 3 m/s. ECDMSJ:H’ spe

lr’ A car going around a corner.
(see graphic at right).( i
16 =k
! .l At ccn.lstant speed.(cjnngf._g)
\{ Stopping.

M A car at rest.

Object A accelerates at 10 m/s’; Object B accelerates at 5 n/s’.

Ei{ﬂ Which one will go faster?

& Which one will take more time to reach a high speed?

ﬂ If they start at rest, which one will reach 40 my/s first?

bﬂf’ Which one goes farther (longer distance)? {)%L Jeeg i AT
_A Which one will be 100m away sooner?

Object D 6)/;aw19?)_}i§7aﬁfﬁ,

s ngIg e [ ‘5(’/7?
Choose which of the above applies to the following

C+D Constant speed.
[E. Positive acceleration.
< At constant velocity.

@ Distance increases
£ Starts at rest.

A Is stopping.

A Accelerating. AR ¢ Constant direction.
Decelerating. a Negative acceleration.
Acceleration = 0. < Vi=V;

Give what you know Jor the following: (V, V; or a)
An object at constant velocity. = — o V= \’I?
An object that is stopping. U(’ )
An object that accelerates from rest. V; = &

An objectatrest. 3= T=Vg i
A dragster’s top acceleration i@ it starts fror@t A person starts running fro@a@@ond&
the starting line, how fast will it be going aﬁer 5§ 7 Calculate the person’s acce Ton.

Variables: Solve: Vs o Variables: Solve:
S=Lorst Lo=_F V=725 47 4
Ve = Vo &m) G=——" F B
= eseC é f Z‘&jﬁ E

Formula: . Formula:

el w0 =" gl
= = o —
+ V= |50 /s t

A plm@fro 250 mphin 25 seconds.
Calculate the eration.

A car travels30 m in 5 secbhnds. After accelerating for 3 seeonds,
it travelg§20 m in 2 sevonds. Calculate : [ eleration.

Variables: Solve:

T Riie =0
[/74260;01@«1 é:O__Z——f"— ———*g:
oz5ses _ o _ﬂ*ff):fz

Holih,  preees oAt
Formula:

Vg =1
S

1)Find V;=22. — 3om _ £Lm/<
= S See
NFindV, =22 = 2272~ |07
T Z sEd
3) Calculate a. Je VS VD -
BT
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