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‘ Notes: Kinematics Intro, Basic Terms, Average Velocity

Kinematics: The study of motion without considering its causes.
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Scalal‘ A quantity with magnitude but no dlrectlon Give an example: /4 -5/ & é‘d/ o 7£ 4 "/~

\ /
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Y evc—t@A quantity with magnitude and direction. Give an example: /4 \/a/éﬁ / 7)4 0’7[
A = Delta = “change in” =3 "’/) )0 /g / oA Wl //
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Formula for A =/Final — initial.

Example Problem: Calculate the “change in position” for an object that moves from the 4m mark to

the 1m mark. Owr Yl —T
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\\~~ o ' AX: )M -—'é(M: "34"‘\
Symbol Meaning (what it’s Vector | Common
, supposed to mean) or Units
/‘ \ Scalar? /,/\
Position Where something is on a N\ | /]
L - X er Y number-line. 5 M eer,S (l") i
Displacelﬁent; L,\\ (’“Change in posmon ~ /“T N ! {
— - A X o A/\\\\«_&.___..WWM A {, \\\V/f f} mn {
S —— A o
| Distance ) &( Like displacement, but i
e doesn’t include diréction. | o
What a car’s odometer 5 m \b ,\;
keeps track of. \ j
Total , Sum of all of the distances
Distance ; ﬁ( traveled on-atfip-—. -s L
Changein | How long some event _ (
ime A f lasts. \ S S e(c:»ié’/ﬁ , 5)
Speed oL How fast somethmg is ‘
o P 7 ¥ movmg g. Atatio of S M e Jers
< ud distance traveled to travel ’ce,p-» 'w’/
/ time elapsed. Sec?
| Velocity \/ Speed and direction. \/ 9/
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Average Speed Formula:

Terminoi(?gy?ractice: A student starts g

timer. When the timer
an object is at the 6m

line to the right. When the timer gets to i |. | | | ] I I I
13 seconds, the objec

2. Show these positions and times on the

/ [ [
number line to the right. Then calculate each
of the following. ’
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Displacement? AX'—' -—4,., = X =G 2 "bn @
Aat=2;
Distance traveled? d = 7&

/,(v;r;é/evelqcity? .\-/--f é—{ = -—gm /"‘Z*\A P

Average speed? d':‘ j‘ nce
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If Thave a velocity met does that mean? / Z
I mp ve 74( waff( /f"j/\ﬁ Zm ot ,56.’((3.4(;/'

One Definition of Velocity:
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Hors man y  sretecs 4% cock o
AMMOM\ ,g,,r’(ao,s'/v/z D, Secon

Velocity (symbo] £ V ): wheil we measure velocity, average velocity is what we will actually

measure. This is the average speed of an object as it travels through a given dist.ance. The Obj'eCt may speed
up or slow down over that distance, but the average velocity that we calculate will not show this,
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Velocity Practice: The graph on the ri
Determine the velocity of th

velocity vs. time graph for

N

the object (bottom of page).

Displacement = JL g"':b
bp %w

Distance traveled = # g e

Position at end of 'segment = ié___‘

2. Fill in the correct information for segment B.

Axc X jg‘xo.

Displacement =‘3 ~

At = é

f Distance traveled = +8 M

Position at end of segment = 0‘4.

3 ight shows the movement of an object in front of a motion sensor.
moving object for lettered cach segment, and use your calculations to fill out a

Fill in the correct illfQﬂllfxti01l for segment A, in the graph on the right.

Va\cragc—éiiv\_z = WT‘MPZM/}
’-7

g ./ = Q'/Ovnc
Vaverage— W)

Displacement = QML
At= / 0,5 AV; ;:-( - _ﬁ:‘_

f'
Vaverage = (z # Z/S Qﬁ
& 0: Y m \

Distance traveled = 32/"\

3. Fill in the correct information for the entire trip (segments A-D).

Position at end of segment =

velocity vs. time graph on the right.

4. Use the distance vs. time graph above to fill in the
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Fill in the correct information for segment A, in the
graph on the right.

\
)

Displacement quf?z‘
& hY

A=/ Zs) . —_ X

\/ — — Position
g
Vaverage = 2“"\ Z-S

P! "(f (meters)
Distance traveled = 4/&'\_

Position at end of segment = é [,

ot x
(2{y vl
Time (secods) -

Fill in the correct information for segment B.
: \/ Yo 9". :ﬂ" "/Z/ =
Displacement = Z i, g > 26 25 Y =)0
At = Z_S‘ 2 " o [\ Z f\é /;@
v / /' ™M \—/ y g
=
Vaverage = I“"/s Z ‘ /
Distance traveled = 2 M
Position at end of segment = ,"/ g "‘\:A AN\
\ o~ < \
Fill in the correct infopngtigp for the entire trip (segments A-D).
Displacement = (. _;;M;-—a, Zzﬁl T
e S Os
At= / 0 § . / 5
- Va= 2V
Vaverage = @ £ 2 M/s { )
3
Distance traveled = ﬂ@_ : 23
Position at end of segment = &'T\' Telod 1;
7 AP e Wl ) |

. i -3
Use previous answers and the distance vs. time 4
graph above to fill in the velocity vs. time graph _s N
on the right. Time (seconds)
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Notes: Acceleration and Motion Graphing / ™ A ) A ‘
A " - &
g - 4{) Q_."l / / 2
Acceleration Notes: VD AL fa— ~7
A& i j ! / 7 hy

’ & L 2
‘l" ~ 5 &

/ % " 1y
y “Ds
’/v/ OC 3 ‘f, tells you llow)SOmethmg s posmon changes durm{, one second.

7344 @/er a,#/ 2 A tells you how someth}'ng 5 veloc1ty changes durmg, one second

J))DS/ﬂaeo( «,a/glmd aéu/v: Z
2) Ch wye Airect o~
Negative acceleration is gipepcalled ec e@\ 7/-9‘&

wswa/)
Common metric units for{g_ Te é/atlon are: &
Velocity =%, ozl ® =rfe

The Analogous Relatlonshm between Velocity and Acceleratlon

If Pam has a velocity é&t&n/%at means she travels 6m for every second that ticks by. Another way to say
this is that, for each passing second, Pam addg 6 ‘l;ez position.

""w
Analogously, if Pam’s acceleration 1 ) is means.. )4 r &acA /9« S5 /o -5

socond She adols bofs o her ;/e/aa/f//

Velocity adds S/ 71/‘0 oA each second. O /5 ——5 é.v/s = pf

Acceleration adds V &/ oe) 71 y each second.

@ls the slope ofa ___ 905/ / DA vs ; e

Accele’?itlon is the slope of a 5[6/00’ -/ v Vs ) @

_/

The acceleration formula:

Velocity describes a change in position over a time interval. Acceleration describes a changegfl v velocity

over a time 1nterval
: ‘ e , A Ve /0" +-
A\/ )~ A

Aaverage = __ amme——
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%y ¥ e . e T ‘ is your average ~
1. Suppose your velocity i§ 2m/s, One second.later; your velocity {S\,({Tifj; What is y &
acceleration over this time period?
TR T e P

R = % = %‘?’5’“9 = gm/;;fz—

e
When your watch reads 8:01:32 AM, your velocity 1{ Qm'/s.,,/A.t 8:01 :4‘0 AM (on the same day), your
velocity is 2m/s. What is your average acceleration over this time period?

AN =2 V=Vo = 2e/o) fofs = —Hu/s _ A;/ ot
AC=é-4s= 210G R 0l32 = _BS At g

1}“?
Motion Graphs: = -0 y”“/ﬁ -
Each row of graphs below comprises a position vs. time graph, a velocity vs. time graph, and an

acceleration vs. time graph. Every graph in a row conveys the same motion. For each row, use the one

completed graph to fill in the incomplete graphs with reasonable curves. Some rows will have a wider
variety of possible answers. Assume that all acceleration is constant.
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Acceleration Formula Practice Problems:
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Motion Matching Activity Questions: (sce directions on website)

On a motion sensor graph of position vs. time. ..

1. What does a positive (upward) slope tell you about the object’s motion?

JZ‘S/ V) K'/‘y o sz o /;a)-*‘»- '%//4—

Senrsd .

2. What does a negative (downward) slope indicate?
mu l//‘/\> A)Wa.f/( _gMSﬂ/'

3. What does the steepness of a slope tell you about the object’s motion? ,
et Legper = s )
5#& e 1855 = _S// a Kg‘

4. What does a constant (straight line) slope indicate?

égn_s/om« 7 S/@éﬂ/

5. What might a smoothly curving line indicate?
. . Soee o wé@%f‘aﬁ
cheang /25 /0

6. Sketch a negative slope that is becoming less steep. What does this curve indicate about the motion of an

object? |
7\ ject \> ﬁu‘ f/ &'\Sdﬁ
Slors; s Ao o

7. Sketch a negative slope that is getting steeper. What does this curve indicate about the motion of an

object? 7o word. Sersor

._f/eean//y up

ketch a@ope that is becoming less steep. Wha
object? B

indicate about the motion of an

#M/ 74&'9» SensSgr

9.
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Motion Graph Matching: The graphs below represent four different motions. Group tl}l]e gr?rt)]]:z 2:}:@?0
together. Start with either a position graph or a velocity graph. Then find two more 8fapf; gott s Tead
varieties) that show the same'motion. When you’re done, you should have four groups of 5 letiers.

group, there should be the letter of a position, velocity, and acceleration graph. @ )
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