Physics 200 (Stapleton)
1-D Kinematics Notes, Part 1

Name:

Kinematics: The study of motion without considering its

causes.

Scalar: A quantity with magnitude but no direction.

Vector: A quantity with magnitude and direction.
Numerically, may be positive or negative, depending on the
chosen reference frame. Usually, signs follow the same
conventions as an x/y grid... upward = positive, downward
= negative, rightward = positive, leftward = negative.

K&y
= J

T=x5+ vt

Preview of
Kinematics
Formulas
to Come

_ ’U0+‘U

2

v =1y + at

1
T =xy+ vl + —2-at2

A = Delta = “change in”. If x changes from 3m to 1m, then 'v2 = vg + 2a (.’1) — xg)
Ax =-2m.
Symbol Meaning (what it’s Vector | Common How to
supposed to mean) or Units estimate or
Scalar? convert
Position x (ory, Current distance (in a Meters (m) | 1 long step
depending on | positive or negative c‘%
axis of motion) | direction) from some - 0.305m = 1foot
chosen point of origin.
Displacement | Ax (or Ay) Final position minus Meters (m) | 1 long step
(often called | Sometimes =d | original position(e.g. x- /
“distance.”) Xo); “Change in position” 0.305m = 1foot
Distance d How far something has Meters (m) | 1 long step
traveled from its original
position, disregarding 5 0.305m = 1foot
direction. Distance is not
negative.
Distance d Sum of all of the distances Meters (m) | 1 long step
traveled traveled on a trip.
Distance traveled is what g 0.305m = 1foot
is recorded by a car’s
odometer.
Time t ? 5 Seconds (s) | 1s=“one
mississippi”
Speed v (even though | How fast something is Meters per | lm/s=
v is technically | moving. A ratio of S second 2.234mph =1
velocity) distance traveled to travel (m/s) long step per
time. second
Velocity v Speed and direction. Meters per | lm/s =
Speed that may be V second 2.234mph
positive or negative. (m/s) 4.5m/s =

6min/mile pace




Practice: At t=5s, an object leaves position X, and travels to position x .

-5m Om 5m
o
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X Xo
t =7g to=5s
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Position: xo = & X =
. \ == -—n'ﬁ —‘4'/ - b I
Displacement: X =X, = s T

Final Distance From Origin: \;_"3/
Distance Traveled: /L~ _

o T S T
Average Velocity: V= _*_‘.\:.->: T e & e D (T )
.‘*' ',..,"':. S/ (:‘ N
Average Speed: .—— -y / 2, : -
- - " » o~
i i R=>,
Average Velocity (symbol = ): when 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 distance. The
object may speed up or slow down over that distance, but the average velocity that we calculate will not

show this.
Instantaneous Velocity: the velocity of an object at a single point in time
“Initial velocity” symbol = Vo

Final velocity symbol = V

If I have a velocity of 3 m/s, what does thgt mean? ‘ '
I '}rn.\/@/ [~ - L{'%‘L«ce, 9‘4 S f fia 0_/0&5/7['&

%ra G?[o‘/\) @M _Se,co»‘/( y
Explain how to walk with a velocity of 1m/s.

Toke ome lony, Step €Very seconst.

Average Velocity Formula (Hint: the provide the formula) &_‘ ‘/J 4 e
5 & P

I AX L I/J/Aceme/t/
B fﬁ—d—"“dnﬂ/o.&’/{ AP




Two Wavs to Graph The Same Event

Position vs. time graph (below, left) [also called “distance vs. time”]:

1.

Lt

For the first 2 seconds, Chuck walked steadily away from a motion sensor. During that time, he
traveled 4m “forward.”

For the next 4 seconds (from t=2 to t=6), Chuck stood still at the 4m distance mark.

During the last 4 seconds (t=6 through t=10), Chuck walked steadily back toward the sensor.
During those two seconds, Chuck traveled 2m “backward.”

Velocity vs. time graph:

1.

During the first segment, Chuck traveled 4m forward (+4m) over a time of 2s. His average
velocity for that interval is therefore 4m/2s = 2m/s. The velocity vs. time graph shows a constant
velocity of 2m/s for the first two seconds.

During the second segment of data (2s to 6s), Chuck stood still (Om distance) over a time of 4s.
His average velocity for that interval was therefore 0Om/4s = Om/s. The velocity vs. time graph
shows a constant velocity of Om/s for the second segment of data.

. During the 3rd segment (6s to 10s), Chuck moves 4m backward (-4m). His average velocity for

that interval is therefore -4m/4s = -1m/s. The velocity vs. time graph shows a constant velocity
of -1m/s for the second segment of data (6s through 10s).

The small graphs, below, are actually more realistic than the large graphs. Why?

Distance .
(meters) Velocity

10

i

4 (m/s)

i

L T S ]
%

Time {seconds) Time (seconds)




Velocity Practice: The graph on the right shows the movement of an object in front of a motion sensor.
Determine the velocity of the moving object for letiered each segment, and use your calculations to fill

out a velocity vs. time graph for the object (bottom of page).

1.

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

Dnsplacement = (g wilin

Distance traveled = 2

Position at end of segment = )'? ~e

Fill in the correct information for segment B.

Displacement=__— 2 i

At=_ Z o gz,-\\
7 (—

vlverage =7 4"" ""S/

Distance traveled = CZ .

Position at end of segment = O

N _of

Distance
(meters)

</ 1\l

\l/

v

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

Dlsplacement = 4

At= é
Vlvcngc_ 4 ?“zs‘ (/‘2’

Distance traveled = ?é A

Position at end of segment = ‘fm..,

Use the distance vs. time graph above to fill in the

velocity vs. time graph on the right.

(gar%* o+t)

1] 4 6 8 10
Time (seconds)

5 e

4

3

2 e

1

Velocity
/s °
[ 3 3 3 »

1

-2

-3 J—
3
5

Time (seconds)




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

Displacement = m (6"“- ’Z~>
At=
Vaverage = 7 ""/3' /

Distance traveled =

Position at end of segment = é A

Fill in the correct information for segment D.

stplacement = Z s

f::.,g. Am/s ( 05>

Distance traveled =

Position at end of segment = 2 M

¢ -

10

Distance
{meters)

\O

Tai

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

Displacement = 2 g &' z

ki S8 s
Vaverage = é ’2 é ( ‘>
Distance traveled= 7/ ‘/m.. "/-}'2 +é '/23

Position at end of segment = [2 P

Use the distance vs. time graph above to fill in
the velocity vs. time graph on the right.

4 6 8 10
Time (seconds)
5
L

4

3

2

1
Velocity a

(m/s) 1 i i

1

2

3

-4

K3

Time (seconds)




Motion Matching Activity Questions:
On a motion sensor graph of position vs. time...
/
1. What does a positive (upward) slope tell you about the object’s motion?

P /Wo'//‘p/\_ /2 o‘LWa._?/ 7‘//"0’ — %.Se—’hsdﬁ

2. What does a negative slope indicate?
Sl foon Pova A %-' Senso,~
3. What does the steepness of a slope tell you about the object’s motion?

Speecd  (Gregmer = Aster)

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

Corse SanA- __5/.ee/'( (’19 Méaéf“?é“”‘)
5. What might a smoothly curving line indicate?
/&C &/eraﬂé‘am é,';%,-/oa.s L 4 e ©Or ~n Qjﬂ./l.faj

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

qfan object? m 0’4 @&74 J< “__é,/,":) ﬁwaf?’(

v .

e

7. Sketch a negative slope that is getting steeper What does this curve indicate about the motion of an
object? ( ,
/2 e 7 inr 7% s Sty
BLCE /e /at.’?(fy

8. Sketch a positive slope that is becoming less steep. What does this curve indicate about the motion

of an object? /W:%'/‘j Ay, /e.c&é/-;?j{u)

9. Sketch a positive slope that is getting steeper What does this curve indicate about the motion of an
object?

/W,\A'/) Ay, ﬂ;:e./ef«%j)



Physics 200 Name:
Notes: Acceleration )

/ , ,:} Y™, ég tells you how f*"«"'} something’s position changes during one second.
é& =2 /c, /a.J 2~ tells you how 37 "*’:@hmg S velocxty changes during one second.

i

Is acceleration 01' scalar quantity? \-/;/ 7 JHS 7 ra-ag 1 7/4-.1/
_/_2“5\.-‘_?, fl' L /_,1‘.‘)
N Aireeoo
D CA”LJ'/? y‘;‘gv’{ 7¢or éo,*»“i\ S Zjo/‘
2) &}'\.g: “j }? Ve C--‘?[f Vet 'd(
Negative acceleration is also called ﬁ/ CL// T Ao O{ ~ gy w |

A om @5 ; e L>
Common metric units for acceleration are /% Sp=-e7’ ™ \ S~ €5
3

-z' m-s'er%/s \""'--H______J,.-/'

The Analogous Relationship between Velocity and Acceleration:

Acceleration can happen in two fundamentally different ways: "\

If Pam has a velocity of +6m/s, that means she travels 6m for every second that ticks by. Another way
to say this is that, for each passing second, Pam adds 6m to her position.

Analogously, if Pam’s acceleration is +6m/s/s, this means. .. W:% M /0» 55/~

5‘-‘-’-":"""’(/ é‘-—-/b’ % ﬁé(f/e./( o her v /ac:»‘//
Velocity adds m@ each second,

Acceleration adds mﬁé,é_ el ,acg,ga'éach second.

Velocity is the slope of a _y2 $' o Vs ___'/7'_Mﬁ,_ graph,

Velocity is the slope of a Mci{/ Vs # o~ graph,

The acceleration formula:

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

over a time interval.
[ "7/.5
. AV

Aaverage = A = At— ‘&-5



Acceleration Formula Practice Problems:

AT Y — :
1. Suppose your velocity i§ 2m/s: \,\Oxmfie/gplad later, your velocity is'6m/s. What is your average

acceleration over this time period? -

- _ O _ Yo _

295 = b = ()
AE /s

When your watch reads 8:01:32 AM, your velocity i At 8:01:40 AM (on the same day),
your velocity is’\.’Z}g/pWhat 1s your average acceleration over this time period?

.—;A\/_ '9‘-“/5
7T a¢ " s “’0'5"‘/‘2'

Motion Graphs:

o

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. @;sliime that all acceleration is constant. ™,

oot Qﬁ}/’“@f‘

=+ \}
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Graph Comparisons

-+ Y

"

s

| ' 5"

Graph Analysis (20 pts)

Using the i i i
ng the information provided in one graph, complete the other 2.

Va

\0’5f.,f VoA

Essex High School
Physics 200
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Physics 200 Name: /g e v
Notes: Intro to Kinematics Formulas

Deriving a formula for constant acceleration ofan object startin from rest:
o l;

Suppose the car below moves wi lfc/oﬁga-l:acceleratl er starting from rest at the starting line.

The car travels from the starting 11 mish line in a time of 8s. The distance from the starting line
to the finish line is 32m. ‘p v é— W3 ’ZX ove Ve foer iy
V y a_f Ea l"Lr
A = Z o 7
Mw’
li--h b"
(1) °s eds Some, (=)
& f reach. becase 22
Xo = Our V ot t=Ys x= 3Zm

05 ;73 ‘/m./) i = g_s
Vo = OM—/_S V= gﬂ/ﬁ

fi‘ﬁ;("/&’l
i DX o 32 o —_ V%
ZeT g A Vi

v=2V= Z{Vm/fs'): /5

= Vol 2 Gofm0mfs = Dt
At= ¢- 'ép 8'_-:

— ul‘\'( - NN
av Y E,l/a _ 2z UFH) . ZAY
J—— -— - -_-—__-__.-—-_-' p— .
- / :“ / ] ¥ )r.'f
AT A2 A
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The formula we just derived for acceleration can be rearranged to
glve a version of the first displacement formula, on the right. What
is the difference between the formula we derived and the formula on
the right? i

The box on the right contains a more"com’ﬁlgt?; set of kinematics
formulas for zero or constant acceleration. If you’re curious about
their derivations, many of the derivations can be found in the online
textbook.

Those formulas will not always look like the ones on the right.
Some symbols may be dlfferent and some may be left out. For

example: /',_ V *ZQA)(
=t

Formulas for zero or
Constant Acceleration

V=— =
At 9

v

ek
/’—— t\\\

&A‘c =V t+— IEB

Ax

)) vx =1).'(0 +at
ﬁvxz = va2 +2a(x

=%(V~c0 +vx) 4

_xo)

V:Vo +oC

By convention, rightward and upward directions are Pos /“"' rVe

, and

leftward and downward directions are

e o9 a 74Ve,
vy
Practice With Motion Equations:

The G.U.E.S.S. method..

Steps Identify what is Given. Identify the Unknown(s) Find an *Equation that incorporates

the givens and the unknown. **Substitute givens into the equation. Solve.

*Sometimes you will need more than one equation

substituting givens into the equation. o

What is the
seconds?

AX=Y é%/a

N
7
2/ b fi?

Example 1.
& =

,\
/.

AX=] ﬂ_v/
@ment f a car that starts from rest

Iy /5W/ {7

**It will sometimes save time and confusion if you solve for the unknown algebraically before

Vd P 4""‘-
TN

d accelerates at (m/sz, for 7




G A/ &
If gravity accelerates the nut at a rate ofoﬂ )

Of the nut after those 6 seconds?

V=2

Ve =Safe T € 7.9 /02) (&)
ﬂ P/

X X
1. A grouse-takes off from th¢ 8 yard Iine of a football ﬁeld and travels to th€40 yard lihe over a time
of 8 secopds. What is its gverage valocit V=

Example 2. A nutis falling at a rate of -5m/s%
additional seconds, what will be the e

V=V, Fal—Es

,4;\4/5 T, S o>

AR VE V= ax. =776 w-— ?2/“"’/
AT’ AL Z - 2. ~

Vo o -
! 'l
2. A caraccelerates from@30m o@ovcr atime of @hm is the car’s average

velocity during this time period? (Assume constant acceleration) /I/of NnecelSsarsy”

AIIEITS i Vo " A

;/J{ 9~ ,
3. ny drop a rock off of a very high bridge. Starting fmn@ﬁe rock accelerates at a rate of -
@i Youseea splasl@ﬂer you release the rock. What is the rock’s eloc:%vhcn it
1ts the water? .
A =

+a.‘f"
o M, # 8o (-7842) =78t
4. Starting ﬁ-or@ car accelerates o 10 secondy) What is the car's dimduring
A - K—/ /

this time?
Vo O & \
A=Yt +Hatl A

= 0t +é(7~./,>(/0.§ -
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S. Aruxmcr svcloclty 4@ ttiﬁrm 12:34:38P
Aé {»-ép = 5s = Rl e

Vo
6. A child tra &at a rate of 15m/s"along a zip line. After slowing down at a constant rate over a

distance of 40mthe child comes to e,
esh EB— 1/ =0

a. What is the child’s average 4cceleration o%rsthls 40m? 2 (
2z, 2 O=2257 + 4o c\.)
V =V -:’—2 a Ax ﬁ / ke

/
A CARTIVET™ Slkiad ”“(:5') :

b. How many @ozs it t_;ke for the child to travel this 405 distance?
nh "5
V=V . ﬁ—f'. {g o e

T 7
Oufi= 1594+ (C2HI

7. (*requires multiple f las) A dgi A;‘é .
? ormulas VET sees a turtle in the road |
seconds and a distance o o slow to \?Jh:?(\iwglst:l:: Zg:zkes leofbenbis
during this three second time period? "‘ZS v's rate of
= -« N V i

' ey Vr—
TRy s v e
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Physics 200 Name: L. o/
1-D Kinematics: Free-fall (mostly), plus Areas Under Curves =

Free-fall: The state of being acted upon by only the force of gravity [Note that an upward-moving object may be
in free-fall.)

g: the absolute value of free-fall acceleration near the Earth’s surface.
Free-fall acceleration: -9.8m/s? or -g

The diagram below is intended to represent an object that is launched vertically upward in the absence of air
resistance (i.e. in free-fall). The diagram appears to show the ball moving sideways, but it isn’t moving sideways.
The apparent sideways motion is unavoidable if we’re going to separate upward-moving objects from the
downward-moving objects (as we need to do for clarity).

1. Fillin one of the blanks in the diagram with a made-up value. Based on that value, fill in the rest. Estimate by
using g=10m/s?

Free-Fall Hint #1: Free-falling objects that go up and then come down have symmetric flights. The trip up is
the same as the trip down, only backward. It is often easier to analyze the fall rather than
the ascent, because we know the initial velocity of the fall is s

Example 1: A ballis launched directly upward from ground level (in the absence of air resistance). It stays
in the air for What height did it reach at its highest point?

C m&!:(c,f"f'/ ;C,\//;,, ) 5
|/:= Co /s - Ax= %t #+/hal ,
DNt=Ss AX = 0(5_;,) */'2'("%“/-‘5(5‘>

a= =98mts AXz = )22.5u

ot e, 3 o
Ac_f')&"‘ s



Helpful Hint #2:

Helpful Hint #3:

16

Draw a diagram.

If you're having trouble getting started, list all of the usual variables and fill in the ones

you know.

Example 2: A ballis released, from rest, above a couch. After free-falling for 4 seconds, the ball contacts
the couch cushion and then travels another 0.2m downward before coming to a stop. What is the ball’s

Eoll

i

Tmpee
’)‘/J;?

Voo

A4
A = .
AX z=02m
pt=7

N

V= V. +ot
7z O +(-2}

Areas “Under” curves:

acceleration while it was being stopped by the couch cushion'r‘

V A +2¢AX

ngég@)'

1. What kinematic information can we get by calculating the area "under"
the curve of a velocity vs. time graph?

are.c.— = V(A&)’AX or /{)-—

2. Whv dﬂ

w o emn #c.
3. Wha oes ﬁ?e areaﬁder the curve of an acceleration vs. time graph teII us?

o (Aé)-—

4. Suppose we graph the acceleration of a sticky Nerf dart that is shot across
the room, sticking to the opposite wall. How can #2, above, help us draw that
graph more correctly? Tryit, and we wi

—
—

orea.

loce me ndt

put quotation marks around * under?"

Erve

15 )OG o

4y <

Cha
VeloeiZy

|02L{ 5%9()5’
M endk M’g"”’/@ﬁ

[lr/w/s)"“

e X oxi,
H«. oren above. (1 andd Y

e—fﬂ-—-

= 3924 20»(0'2'4) f“

P B e —

O%:=o

LE* os.
a- - % 3#‘/&2

bme

{min)

Pl

-40

>

10

41

3

H

b !

20

A

[~

Z; 40 60

(470

()

S,
_Sa

owywd

l!l;bli\s:tflj

Y=
fho Fotal orra M/ef
wrre s EelP -
/
as,-}me« g ngd’z ’/E’

s A OC g
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NAME: K‘ev\ WK p(‘@b
\_} S——

I

Chapter 1 & 2 Test 2015-2016 2 385

MULTIPLE CHOICE: Select the one best answer for each question. Where g is used,

assume it equals 10 m/s? and neglect air resistance for falling/moving objects.

1

Which of the following five position versus time graphs represents the motion of an
object moving with an increasingly negative velocity?

Py AN

. The slope of a positjgmyersus time graph gives
A) position, e!ocity. C) acceleration. D) displacement,

Which one of the following situations is impossible?
A) A body having a positive velocity and a negative acceleration
B) A body having a negative velocity and a negative acceleration
C) A body having zero velocity and positive acceleration

A body having constant acceleration and positive velocity
-E) A body having constant velocity and positive acceleration

A parﬁes on the x axis. When its velocity is positive and increasing:

Its acceleration must be positive
B) its acceleration must be negative
C) its acceleration must be zero
D) it must be slowing down
E) none of the above must be true

The slope of a velocity versus time graph.giyes
A) position, B) velocity. cceleration. D) displacement,

Consider the following five graphs (note the axes carefully!). Which of these

represent(s) motion at constant velocity? v 2
A) IVonly 1/ V
4 H "

B) IV and Vonly i it
€) I,1I, and IIT only

I and II only v @
and IV only

H
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7. A particle moves along the x axis from xo to x. Of the following values of the initial
and final coordinates, which results in the displacement with the largest magnitude?

A) Xo=-4m,x=2m
x0=-4m,x=4m
C) Xo=4m,x=-2m
D) xXo=4m,x=6m
E) xo=-4m,x=-8m

Questions 8-11
A car starts from Burlington, goes 60 km in a straight line to Montpelier, immediately
turns around, and returns to Burlington. The time for this round trip is 2 hours.

8. What is the average speed for thiseound trip?
A) O B) 30 km/hr @:O km/hr D) 120 km/hr

9. What is the average velocity for this round trip?
@o B) 30km/hr  C) 60km/hr D) 120 km/hr
10. What is the distance traveled on this round trip? -
A) 0 B) 30 km €) 60 km 120 km

11. What is the displacement for this round trip?
B) 30 km C) 60 km D) 120 km

12. A car starts from rest and goes down a slope with a constant acceleration of 5 m/s?.
———

A) bm/s B) 12 m/s ) 25 m/s E) 1 Om/s

After 6 seconds the car reaches The bo‘rTom of t e nII I‘r peecL§'r the bottom of
the hillis: Y =Vov OF =>

13. The graph represents the straight line motion of a car. How far does the car travel

between t = 5 secondsand t = 9 ) AV‘Q,O\ AX

seconds? 12
A) 4m

E) 60 m fangiive e =

B) 12 m 6 “(X‘fl}
4 m
:} 36m 2 5 5 i{(s)

< Hm



14,

15,

16.

17.

18.

19.

19

A ball is tossed straight up. Upward is taken to be the positive direction. The
acceleration due to gravity of the ball is:
A) positive during both ascent and descent
ega'rive during both ascent and descent
negative during ascent and positive during descent

D) positive during ascent and negative during descent
E) none of the above

The area under a curve in gaqcceleration versus time graph gives
A) change in accelera'riohange in velocity.  C)displacement. D) position.

A freely-falling body has a constant acceleration of 10 m/s?. This means that:
‘vhe speed of the body increases by 10 m/s during each second
the body falls 10 m during each second
C) the body falls 10 m during the first second
D) the acceleration of the body increases by 10 m/s? during each second
E) the acceleration of the body decreases by 10 m/s? during each second

An object is thrown straight up from ground level with a speed of 50 m/s. What is its
upward speed above ground level 3.0 seconds later? Assume g z-10 m/s?.
A) Om/s B) 50 m/s C) 40 m/s D) 30m/s 20 m/s

A stone is dropped from a cliff. The graph (car‘efu note the axes) that best
represents its speed while it falls is: %106 o0

VV%MK

Suppose that an object travels from one point in space to another. Make a comparison
between the displacement and the distance traveled. (Note: The path is not
necessarily a direct straight-line path.)

A) The displacement is either greater than or equal to the distance traveled.

jf The displacement is always equal to the distance traveled.

he displacement is either less than or equal to the distance traveled.
The displacement can be either greater than, smaller than, or equal to the
distance traveled.

20. The area under a curve in a velocity versus time graph giyes
A) acceleration. B) velocity. C) position displacement..



20

21, Suppose a ball is thrown straight up. Make a statement about the velocity and the
acceleration when the ball reaches the highest point.
A) Both its velocity and its acceleration are zero.
ts velocity is zero and its acceleration is not zero.
ts velocity is not zero and its acceleration is zero.
D) Neither its velocity nor its acceleration is zero.



20, continued

ChoolRe 1-2 T‘\@“
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@%%«Q@mm( B W

2) v - A% _ afir *Qﬂd(éza@okm
AY T LR74A (3% >

= [2.69 u\@’*khl\

V25 S A< AXCL 1€
Q?QQ%&OONK)%
-7 @7&\6*2\
HY) o= A\/ < Y- VO )g-O ~-OH
O A ¥ - gésﬁ% ik
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20, continued
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Physics 200 Name: ,i(_ [ A4
Chapter 2: Extended Kinematics Problems Practice ) "
L A car accelerates from rest at a constant rate of -4m/s’. After accelerating at this rate for a distance

of 500m, the car turns off its engine and begins to coast. The car coasts for 22 seconds before
ﬁ | ‘/ finall coming to rest, and during thvzz seconds it slows down at a constant rate.

Hox ;
z 470s

— az~Y .
A=
e ) .
‘]@J:b et Pt § - &
=S X7 G
Ve |20t X500 V,o '’
ool 2 AT22s y - m_«_é-t‘* _ e b ~5
= = < —%5
a. What was the car’'s maximum speed during this event?
'2.-_ z 2" — é’) ‘,_.?’_ \._O:r‘-_-‘"r'.-,
A "’Z"*M Sl e
\'--.___. é / __,...-"} '_f p——— y
b. What was the car‘; veloaty when it reached its maximum speed? ~———
() At what time did the car reach that velocity?

]/:': ){; + ot
A
_63,z,.~/:g_ = O F —5~AYE
‘L/fzz = /S, 8’_5
d. What waS‘the-carfsacceler-atfd’h";uring its coasting period?

V=V + o€ L2.2-f5 & f22:)
= -
0»7(3 = -—cf-g'f&-";é. ~ &.(3?-'5 k A4

e. How far did the car travel after its motor turned off?

=Wt -‘!"/’éa..f-z-': —{5.2.«/5(.239 2{(2-,27-\ %_9
AX ==/2390m + £ 57 =

f. What was the car’s total displacement?

—~SDWm + =695~ N
ALee , . /&L e(
fg/.c-/( /agr::/L
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2% A plastic action figure is launched vertically upward
from a point 10m above the ground [At t = 0s, the s
height of the action figure is 10m above the & A s
ground]. From t=0s to t=6s, the action figure 12

Pee Lo

travels solely under the influence of gravity. Air 7ot
resistance can be ignored for this time period. At v
t=6s, the action figure’s height is 40m. Between 6"“;0 b,
t=6s and t=7s, a parachute pops out of the figure
and deploys, causing the figure’s speed to decrease
at a constant rate for that 6s to 7s time period. At
t=7s, the figure’s speed is 3m/s. From t=7seconds
onward, the action figure floats the rest of the way
to the Earth (height = Om) at a constant speed of

~——

3m/s.

a. Wha‘t/ was the ?ctlon figure’s initial velocity? )
Ax=Wt + /ia, &= Z&ém.
30/\- = % (é‘) = /76: ?M.

b. What was the action figure’s velocity at t=6s?

Vol ot = 343of /o 8~/>[65)
) & V= 3%%/ 58 8po @'

o What was the action figure’s average acceleration between t=6s and t=7s?

I/' +d.t /_7 2l
L e ATV 4'«*’(/5) o

d. What was the action figure’s displacement betwgen t=6s and t=7s? [/ v 2 ,/ i
' * = K
Ore > Axc= i/afv”/ “t*® LT Ve = —’—L‘”ﬁ

WY AxsSh /sj +Yy (2. ¢ (:5)" '\7,
8%z U SA +10.75E ~13.75.

e. What was the action figure'selevation at t-7s7 Is = x = _ =
RIS
YO =13.75 =

f. How long did the entire trip last?

rnn./ 26 2;-—\.- /‘n—«/&/—/(@ 3"‘25 _
VLR paps B S AT

4 ~
L) = ZtB 5
’f Yy **What was the action flgure s aver/ge speed? ﬁ / ZS R

Are - LT 6re fleed b Hros nood he s,
W A _ 1.
vEUEFZoAX =7 mf\;é‘/ 3~é) r2(- 9“*/‘29”‘) g7 /5;7; S’Z‘,Z
ﬁ$77;?ﬂ '/,.,7:‘;:.5-( .37\ 7,04",-;,:4“‘& = 60 ,‘,Wf’ 70.‘-0/M~':))30A- IIJL’ fg‘-,
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Name K&, / Essex High School
Ch. 2 Kinematics in 1-D Assessment Physics 200

Formulas and info:

Part l: 1
bx = vot +3 at?
1) Describe an example of motion that has negative velocity and

positive acceleration. / / v=vy+at
Lingane s well D

to He leF? o A ﬂ’i’“":J

4 Imile = 5280 feet
O V. Y -

Yt =0.205 ~

v? = vl + 2abx

2) Describe an example of motion that has zero velocity and negative acceleration.
M?lr.?—\./ess 0AJ¢—G)/ ’s
wap%— é) pans e

rove /@ Fwsor
)

3) Three parts:

E i. Which velocity graph shows the
same motion depicted in position
graph C?

p ii. Which position graph shows E g : —_ Hl ———
the same motion depicted in . ' ' —=

acceleration graph I? JI 7 — P e J
£ oot g., 012345 S —
< 6 ¢ - 2 6 bt etienrara

lz iii. Which poesition graph shows § o 53 £
- A % r 2 ee— 4 ; 24
the same motion depicted in oy g : -

Vel()citygraphﬂ? | 0123456789510 I i : 012345678310

i Tt ‘zr Time t5) E Tme f5]

\
|

4) (2pts) Suppose an object is launched

directly upward in the absence of air resistance 0 A :
(i.e. freefall). The object goes up and comes 50 10 ',
down, remaining in the air for 4 seconds. On the 40 8 ; i
graphs to the right, sketch the object’s velocity, 30 6 :
and acceleration at cach pomt in the 4 second trip. 2 < ¢ i
- » 2. 10 5 _gq 2 ;
2 © ' . ¢g O v
$E i~ S~ § £’ T3
-20 ‘ -4 ‘
20 " -
-40 8 ;
50 -10 . ;
- 1 - i i
Time {seconds) Time (seconds)
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/a\nd units (1/2 point) + -
Problems [4 points Each = Useful Equation (1/2 point) + Givens with:\ér::zlcst s ety \
Work - Givens substituted into equations and solved (1/2 point)
point) + Correct answer (1 point).]

f6.00 m/s over a
1. Video analysis of a car shows that it is able to start from rest and reach a speed 0 /
diftance of 6m meters. Calculate the car’'s@ccelerati

V, = On~fs VZ8.00mp A=
APy

(é,%g)z;'o 42&2(5—‘—9

A= 2=/s

60-4/3

2. Acaris traveling at a constant rate of 26#/s. At some point, the car begins to undergo constant
acceleration of 4m/s% If this acceleration lasts for 5 seconds, whar\du:stance Boes the car travel during

the accelerzzion per})d? Vi =>;
Vo =P~ £ ‘ , 2
\ a=¢~ L2 Ax= Vel +/4 al

ab=5s ~ Ax= §0-£(55) +8 ( ‘*%%‘52

aam—

Lo = 2O 1= SO
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3. A pumpkin is dropped from the top of a tall building. If the pumpkin freefalls to ground level in a

time of 2.5 seconds, what is its sﬁ%when it hits the ground?
Ve e i i
e 1/, +a t'
/= Onf + (25940 (255

A. Inthe absence of iy resistance (froofall),

returns directl : A soccor ball is kicked stealght up In the alr and then
) »directly to Canth, 1 the soceer ball makes the round trip In 10 seconds, how high does the ball
Mag = Te O,
f-'(/ =i -2 ( \ ' ’
- « - 2 v A : I ¢ o .
a - -(/\Ol"\ > 3 l\.f 7‘5‘ /"',a ;f//’, "f‘ /
- / / it ’ /;
/ "

J W,

C‘oq fuo/:n/ 7‘{6/0:///. > ol '
AX= Vit '%/36_52 D
ax 0 40 (252 (%)

) » ,/-,,,:.‘. 7 N ﬁ;//;o’zg 4;%3:>
(Ax- /ZJMDTI—-( L SPSPEY 7 LA BSRIREpR /.‘z.l
B. Startng fram roct a hnar ancnlocaton nb a aoili s Saax ol A 2Tt ta o2

@5
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N\
Name: N

Physics 200 Extended Problem (12pts) :
Chapter 2 Test (2 points each)

; right, but not up, down,
A student is stuck on a one-dimensional line in the X dimension. She can movi Ieft 'a‘;\:t agra;e ot 2 Emicuml
back, or forth. Starting from rest at point A (x=0Om, t=0s), she accel.erates to the rl'g tion instantly changes to
she reaches point B a time of 6 seconds. At t=6s, (as she passes point B) her acce’era ": S rrunilbahe raacties
<1.5m/s’ {leftward acceleration). She continues traveling with this same -1.5m/s .acce era e
point D 30 seconds later (at t=36s). After leaving point B, and before reaching point D, she reverse
point C. At point D she crashes into an immovable wall and stops.
Acceleration between points Aand B = ***Not drawn to scale!** Continued Path_
2.5m/s’ i e
Accelom:ion between points B and D = = PY ——
A5y D (end) A(start) B

x=? x=0m <=7 X=75a

(a) What is her velocity at point B? t=36s t=0s i t=6s

\/‘,:‘)/‘A V:I;,g
Velodoa&

=D~f + 7'5“/5(45> :@

(b) What is the distance of point B from the origin (Point A, x=0m)?
/ 2
Ax = Wt +f ot >
= (251 / és)

(c) How muchti dpses as she travels from point B to point C?
V= /;w/b

=V, ta €
el Vv +a

_ 7 Otz /5mfe + —/.54/5575
a= ~/Inh% A = Jos

(d) What is the distance between points B and C?
-7 / PA
aezos” psmvp bV et

|71 - = * -
ﬁlﬂﬁw s /iﬁ‘(/fgsiya/ 1.5~/ 2(’4’>

(e) What is her velocity when she reaches point D (before she stops, while she is still moving)?
Consider C to P =D V=0t a= =).S~Jo> Co=/s =365 &AC= 205

Ve Y, tal => Vizo -}—(./,5:\/55(20;

. V= =20 m/s

(f) What is her total LBM not distance tra\)éﬁlféd!) for the entire trip — through all points A-D?
X,=0m. X'= ; Consider 3-9/?:)(0: YSu V= 15ns t,=6s

Bpsp= 95 %:Zax‘“' 12345 a2 =3T0s a=-—].542
AX s - SULTEHY A

g->p- 225 — / AX =V, /L‘V y
b = 52251218020 = 5oy Y (C15ADGs) £ 2255
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Physics 200 Name:
More Kinematics Problems

57. A person jumps from a fourth-story window 15.0 m above a firefighter's safety net. The survivor
stretches the net 1.0 m before coming to rest. What was the average deceleration experienced by the
survivor when she was slowed to rest by the net? (b) What would you do to make it “safer” (that is, to

" generate a smaller deceleration): would you stiffen or loosen the net? Explain.
fort

! ’ =
E. &~ «/\ér(?,)/) j\zeé. ,e/_ 7,; L/Z+ 2o A |
A T bl Vv 7l
P L 177122 ’7 ) \/ .
hi 20, N 42 (<982 (45
A5~ AX "4 ’(0'%9 = A -y
z W\/ :’/Z/}n/s
‘V — l/;'/7; /o-\;,{g
fy‘:l:a,: Ox ) A/) " 2 .
f\i /‘/jhv — V=Y ¥ 28X
- A ey — p 4 4
o) SRR T A 7 -
i \\ /‘e;’ }i,éj:’/g,y\ &4 Q-?/:"',--
B T
fort®

TRd=anis, eiapitsty 5l = (1714) ro( (I
/oaks/\ Fle ne-/-/ s He ( »«,g_,,‘
- —
acce e ratio— O/Bff("’\cc ) ALfeatés,
58.

The acceleration due to gravity on the Moon is about one-sixth what it is on Earth. If an object is
thrown vertically upward on the Moon, how many times higher will it go than it would on Earth, assuming the
same initial velocity?

meosS7 Corcr .4-”‘._. Wh’y ;(: ) '/‘L “,,:-4',_
; S5 79 roe ,&, (e (A V&/oc" .'/‘/ 0'\/ S0 /e
/ < 4

W” #& :-' ‘7‘ z » y( ,.)ry" 7

e

e — : —

- e A ——— i

/7»«»%/ ndny e e L Mg
Lonsider 71&7"‘/5""“’/?4{7'(/ - ‘

242a4
vERVL TEETT e e bl

N N 27
j)O = 1, & +Z~1AV Z(/ &'“ . 5
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59. A person who is properly constrained by an over-the-shoulder seat belt has a good chance of
surviving a car collision if the deceleration does not exceed about 30 *g's" (l 0g=98 m/sz) Assuming

uniform deceleration of this value, calculate the distance over which the front end of the car must be
designed to collapse if a crash brings the car to rest from 100 km/h.

50(7.$~/.~‘> =279~/%

- D
2 . N
f y) 5 ) he '/f:-
™ yz0nt AV A 3800/
——— , -
— ‘ ) i \4’, Z7 3/»\/_5
G Eiis — ———
V —/d)&:/:z\ -? 2’ 5 R x
(4 ' V’ - z/‘) PAT ST >
>
AX # v - N 2 ’ S
- Y el -2y £ )% /’—v a.® (-'-' PAD o
ﬁ_s—zo/’%—\ 2 !/ ;;:_:-; ,t»m;\>> T T P
(_‘_ ‘o —
g ) -— h ""\,\
i X :i)/ﬁ'» / e A
Y\ @mvemsatiy A""—(,”
N e
60. Agent Bond is standing on a bridge, 12 m above the road below, and his pursuers are getting too

close for comfort. He spots a flatbed truck approaching at 25m/s, which he measures by knowing that the

telephone poles the truck is passing are 25 m apart in this country. The bed of the truck is 1.5 m above the
road, and Bond quickly calculates how many poles away the truck should be when he jumps down from the
bridge onto the truck to make his getaway. How many poles is it?

A A '/..A L} ,."z
, p \ = ' n o
ZE V=0l » Fre =, LAXEVe o

] Feme = /4 A 2
/‘.‘\ 4 —)0.5A = L :é 4“,2 (‘? XW::‘:) T

”0:5"55{

¥ —lo S Ty ES

= J‘@);_::\__g‘ Ealle== <
e > .“.— > - -”\‘ -' o= / 2 - IS
=== s (= LYE>
/{///’25&,\&@, %fﬂvo/ﬂf( b/ frmz,k A// A
d‘w(;/') faj/ é

s . Ax ot
vEE oW A -y

= ole\ =7 '
m : \__/) 3 6*(%)"" /e ‘/5 /oa/e}




