Unit 1 Hando

Physics 200, 25-

Scalar:
movement.

Vector: A quanti
In diagrams, arrows are u

ut: Motion, Forces,

26 (Stapleton)

and Water Rockets

Name: \k

O tics: The study of motion; specifically, the study of motion without consider ing its causes
Kinematics- :

A quantity with magnitude (strength, expressed as a positive number), but not g direction of

ty with magnitude) and direction (indicating movement in that direction).
sed to indicate the directions of vectors. Magnitude can be

indicated by the length of the arrow, or arrows can be labeled with numerical magnitudes.
For calculations, we use signs to indicate vector direction. Usually, signs follow the same
conventions as an x/y grid... upward = positive, downward = negative, rightward = positive,
leftward = negative. A-3N force could be either a 3N leftward force or a 3N downward force.

A=Delta = “change” Formula: Final-initial = If x changes from 3m to 1m, then Ax=1m - 3m = -2m.

Unit conversions by dimens ional analysis:
This 'S @ method of changing units without changing the value of a measurement. It works because we can
multiply any number by 1 without changing the number.

Symbol Meaning (what it’s supposed | Vectoror | Common Units | How “big” is it? ]
to mean) | Scalar?
Position xory An indicator of distance and Meters (m) 1 long step
direction from some chosen 5 0.305m = 1foot
point of origin.
Distance d How far something has Meters (m) 1 long step
traveled from its ariginal
position, disregarding .S 0.305m = 1foot p .
direction. / endrite
. Displacement | Ax or Ay, Final position minus original Meters (m) 1 long step
position(e.g. x-xo); “Change l/
in position.” Distanceina < 0.305m = 1foot
direction.
Time t (or At) ? 5 Seconds (s) 1s =“one missj#gsippi”
Speed v (even How fast something is Meters per C1m/s = 2.24mpMy= 1
thoughvis moving. Aratio of distance second (m/s) ersecond
technically to travel time. 5
velocity)
Velocity v A measure of how fast and in Meters per 1m/s = 2.24 mph
which direction. \/ second (m/s) 4.5mis= Smin/nilapace” |
|
Acceleration | a How fast something’s Meters per Acceleration of gravity |
? velocity is changing, and in \/ second squared | on Earth's surface = \
1 3 . . 2 2
which direction. (m/s?or m/s/s) | 9.8m/s ]

: f
ADVE and 22*™P" _ 1 This means we can multiply any measurement by either o
2.24mph 1m/s -

, ' r
g change the measurement - but we can getunitsto cancel. If we're trying to conve e
/s to mph, we can multiply 35m/s x 224mPR g get 78.4mph, because the m/s cancel. We can also multiply 3
im !

im/s /s
P — 2/e2
2 2ampr DUtthen then nothing cancels and we get a correct answer with crazy units -- 15.625m?/s'mpN

Example: 1m/s = 2.24mph, so
these fractions, and we won't

X
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Velocity and Acceleration

Symbols: Initial velocity = \/" Final velocity = l/ Average velocity = V
If I have a velogcity of 2 m/s, what does that mean? _}/
El/efy "'&c‘n// ZM ;s aa‘/ﬁ’fl /b? MyWOS/ "y
One definition of Velocity: ‘
Mo w rmany M&/ea 0% 05/7&/}:»«- ere ao/o/e,é
or Su/ofmc;:/;w( @/&r/ ggagﬁ,y/,

Average Velocity Formula #1: Ave locity Formul
/ / / -
Vi LX Lo tiphieney) Gz, 4

A€ (% omfle | (%

If I have an acceleration of 2m/s? (2 m/s/s), Whatdoestr : mean?
£viecy second, Zmf j¢ aodded fo ~y Vd“”’&

One definition of acceleration: - ’
/L/o Vm—&n, A%S 9/ ‘/e/@&/// ore ﬁoucﬂ/ -V o
S “é?"m.c—w/ea/ Lvery Secors, '

Acceleration can hap,ger; in two funda?entally different ways: .

) Chawss y SPe
2) a""ﬁﬁ"fﬁ A rect on

“Deceleration” ugually means S lo Wb:c;; " o , 0 it can apply to either
@3\‘2‘:‘;%@ Aoy wovicy skt

— . 7 '
Average Acceleration Formula: .f/ouwfy d)o.;.«_/ ROV 1S /e#«"w:z[

Q= Z"Z’ Iy veloce

Average Speed formula:

_ c/ 1$ /an@
54 = ‘
) il
Average vs Instantaneous: when we measure velocity or acceleration, we are measuring average quantities. These are average
quantities over some time period. Instantaneous quantities are the velocity or acceleration of an object at a single point in time. For

paper/pencil/calculator problems, you will never have to waorry about the difference between average and instantaneous

acceleration, because accelerations will be constant. Velocities will often change, so it is good to use the average velocity symbol
when it applies.

Z

Sign and Direction Conventions: Just as in graphing, in physics upward and rightward are considered to ‘

have 7é05);//a/@ signs, while downward and leftward have ﬂ[%a_’zuze,__ signs.
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Vo= Orls
Terminology Practi :Starti o .
(motionlessness), an object ledVes its initial position m oI

and travels to a new position, undergoing constant | | l [ 1| | I | | | | I | |
acceleration along the way. For each quantity, below, Pl l L1 7 | 1 T I I
provide the symbol and the value. o< °

X X
Initial Position ( )(0 )= bm o ' t=7s to =053

Final Position ( X ) = "Z'V!

Displacement(AK) = X‘Xp = "Z.« 6..4. @

Distance traveled ( 0() = 8”:

ChangeinTime (A€) = ¢ -£, ;75,5’5:@

Initial Velocity ( [/ ) = 0»4«./;

—

Average velocity ( \/ )= 0)( - g“"', )

Final Velocity ( }/ ) é_%%*v oy
i eloci = . B = = = : ,
- e ok \

Average speed( \/) = J'Z/é'(& — gM’ —@ {\/

%Layfueﬂ« l\v ok |
Changein Velocnty‘(_,A\/) [/’ :: ~§n/<~ 0'}‘/5 @ \___J
Acceleration( O\ ) = ._A/ = ;_:?_:é—— = = A S

Problem-solving with the G.U.E.S.S. method
e Steps: Identify what is Given. Identify the Unknown(s). Identify an Equation that helps you
find something new with your givens. Substitute givens into the equation. Solve.
e Repeat this process with new equations until you find what you are looking for.
e Other hints:
o Ontricky problems, it can be helpful to list all of the possible vanables first. Fillingin

those blanks is like a crossword puzzle, where each word you find can help you find
the next word.

o Ontricky problems, itis also helpful to draw a diagram.
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4 -
Kinematics Practi ice with Find Everything problems: A}' %9 &M
. or&f
_ax’ .
Example . A quadcopter ascends a distance of/40 . dergomg constant = At o7 Fanl-Tuidal ﬁ
acceleration. If its starting velocity wag5m/s%and this ascent las@ Vo +V a= A&V
~———Seconds, what is the acceleration of the quadcopter? A

74K do&; /Z ; / 2
= > % not 7{// é’ﬁ./; g me,
Anutis fging ata rate Gravity rates the nut fo fitional seconds before hitting the
o ground.#40 make the mat simpler, us@)rthe accelerafion due to gravity (instead of the actual
-9.8m/s?). A

UATVNE W0 015 AV A

i . :A\/..: “_a ,‘z‘_-:; AV— _/{EKMIM’#
w5 ] R ne T IO ZT Phvba

“,_. .
T R W)

SIRELARRE % A LB
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bt - e il o R SRS

Xo Pl

7 =0 A/S <
- Abird flies at j constantispeeé}rom th@?@{eof a football field to the nearest @e T
flight lasts/8 secbnds. Find g For velocity and acceleration units, use yards/s and
yards/s2. Y, l—m’ veloity.

At

o BN Axz x=Xo = 4o/ -8 A = 324

CERY R AR R TR URA NN R VW O VRV R AT SRR,

v= 7/0(/6‘ S A\/ g;@z&\/ = A\/;pm/
weOnfhy NG 7 '

o ok v "g;d‘ = Yuth
G |

a=&d5§j ) AT

At:E_ - d A\/;\/-» Vo :—‘7 O = V’\/og V:\/D

ix= 82y, |
oV VY gV

Ko7 Oyd N V= —= — =7 7//‘

R z-

X7 99,4 | V== el
isml met?
. Acaraccelerates froQQ\/er atime of@ Fm({' é%hmng% @[olcf*

Vo —mf

2 —30mgh c S
— Vo 3 (}Z‘?‘/ ‘/3,45

Av= = gIQr/) :"

= QZ-ZIZM/A

Tl -9 @é

E221pED
25 (—> —)7:9:&%)?, ;_/A_)_(_’ -7A,\(:<i“wii:’7
S
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Vi

You shoot a jectile di
projectile directly upward. When it leaves your launcher, its velpcity jg29.4m/s) From t

moment it leav "
i acces} the _laupchgr, your projectile is accelerated at a rate oW. gravity [the negativ
eleration is directed downward, even thou eisgoing upward]. When your

- (@ Ly = GG ym
: 7. **Consider the same shot as in the previous problem, but now find all of the following for the
projectile’s round trip from the launcher barrel,yp into the sky, and back down to the launcher barrel.

v7onls

Vo:ﬁy“/: ( ot t
v= =29.9~/s
Av = V’S?o gw\[f
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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?
[l fronr  Fowa A %-' SenSo,~

3. What does the steepness of a slope tell you about the object’s motion?

4&0’( (S/e-c;,o er— = 745 '/Ef)

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

éo’“,ﬁvél‘vl’ __5/-eei( (’19 M&&/r&?z Df\)

5. What might a smoothly curving line indicate?
Hee o foratiea é, 7%,/0“_5 S O A ej«.//fé

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

OfanobjCCt” ’é @/)L px4 ,_.é,/,__) ﬁwam’(

\} 7% _Q:/\.saf a.«/// A s _S‘/o«-uj
Hoen

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

object? ( ;
Y/ V% 7 Jle s Enso, Sn a(
-
= ,O@ = 0[ ) /ﬁ L f
8. Sketch a positive slope that is becoming less steep. What does this curve indicate about the motion
of an object? ;
d] m 2 9 A u/ty P
Slow ing Lo
9. Sketch a positive slope that is getting steeper What does this curve indicate about the motion of an

object?
Mp\/ ) A V\/ﬂy/

s/oaeyb /9


Jonathan Stapleton
Pencil


lationship between speed and velocity/acceleration:

When an object’s speed is increasing its velocity and acceleration A a e %&

SQ et ) ’? 7. . When an object’s speed is decreasing, its velocity and acceleration
heve pﬁpo S A Sﬁfns

Motion Graphs:

L P L I X e P e e N TN N )
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Acceleration Formula Practice Problems:

Y Y ey — :
1. Suppose your velocity i§ 2m/s: \,\On_e'_sgggnd later, your velocity is'6m/s. What is your average [

acceleration over this time period? -

- _ O _ Yo _

x= 95 = L = (o)
AE /s

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

.—;A\/__ "’7‘-./5
“T AT s et

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. ™,

' Saleer T4 e QM’ M-
5‘ A : cwd‘t“ ' A
\ ’ I

\\
-+ ¥

a.

v 'L ' 4 aa
¢hie. " '3 Y4 5[7@,4:]5} a
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Name £ Essex High School
Graph Comparisons Physics 200

6raph Analysis (20 pts)

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

4 v T

~+Y
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Forces and Newton’s Laws of Motion:

Force: /dp’bl er 0-,9“-// ‘SQ/&:

Force units: ﬂ/e k/"lv NS 1N = 0.225 lbs

A of o /
A a Ao\n& ,.M;,Mq/_a/ _weighs about1N.

Net force (Fre: OF ZF):

TAe \/éaé/sww a/%wé o ’4/°Q;J

NS/ PR
O N~ QA o 6J@-C—'f’ /V?rﬂ,‘f“ . yal;we‘\‘s,'3~

Isforcea ctor @r scalar?

Fores have direchont

What is the net force that is acting on the box in the picture?

38/1/ f/ A'fvmoff(-«

Some forces we will be workmg with:

Weight (w): The force of gravity pulling an object
toward a planet

# ‘d/L;pog, | Web 17[

Normal Force (Fy): Aforce exerted by one surface, pushmg perpendicularly outward against another
surface

Tension (T): The pulling force along the length of a string, chain, cable, etc. [For simplicity, we will w
pretend that these objects are massless, so tension is exactly equal in every part of the rope.]

Friction (Fr?): Aforce resisting the sliding of two surfaces across one another.

Drag (Fo): Aforce resisting the movement of an object through a fluid (e.g. through air, water, or oil)

e i g - - 3
N e-3al Law ersion):/Objects in motion remain in motion in a straight line and at a com
peed,-and objects at rest stay at rest(Tniess re acted upon by an outside (or unbalanced) force.
——
e Simpler versn)nNOQ )%"f:’ 64) no% e f/@/ m‘/f;_ 2
i /ess A ey 6@0@/,@4@ A e,/— a/‘cg

B s e e

If there is no net force acting on an object (i.e. the véctor sum of all mdmdualforces on the object s zero),
what might that object be doing? What are the options?

-</ 7‘#/ nio om /ej)
._.Mm/,ynj o en C—OA,S)ZQA o t/e.,/oaw;d

What are the options for what an object might be doing if there is a net force acting on an object?

— _Sf&e/j 470
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Newton's 1st Law is called the "Law of Inertia." Inertia is: res '8 7‘44 nec e 7‘5
a ccele mAon—

What kinds of objects have the most inertia? /M a_s.s )Ve/ o 6 - 9(/‘765

Newton's 2 W i /

actuall ZF» 1ol % /@m
A

One definition of Mass: - ’( y A "e"L 4“'& '0/

/measufe, 0'7£ a~ oé eg;fs /~ef7z/4,j @l

The unit we will use for Mass in force equanons isthe , which is abbreviated kg.

On Earth, a 1kg mass weighs about 9.8 Newtons or abbt]f2.2 pounds. The water in a 1Liter bottle has a mass
of 1kg.

2" Law and Free fall: ' -
e “Freefall” is the state of being acted upon by only the force of gravity (a.k.a. weight).
¢ Note that, according to this definition, an upward-moving object may be in free fall.
e g: the absolute value of free fall acceleration near the Earth’s surface (also the symbol for
gravitational field — the ratio of force per unit of mass at a given location)
e Free fall acceleration: -g or -9.8m/s?

Weight = net force on an object if it were in free fall , so Weight = Mafeerau Or w=mg
The sensation of weight comes from forces pushing (like a chair) or pulling our bodies. We can have weight even when we feel
. weightless, as in free fall. We can also feel weight that isn’t there, when a push or pull accelerates us.

Primary strategy for solving force problems:
1. Draw a force diagram showing all of the individual forces acting on the object
2. Write an equation setting Net Force (from Newton’s 2™ Law) equal to Net force (from vector
addition of individual forces)
3. Solve for whatever is missing

Newton’s Third Law of Motion: FWGQS &/ ; -5 LCc vl P
,Oour.s o7£ @ﬂm/ &nﬁl 0/9/005/7‘6, % re@ S

A single force cannot exist alone in theunlverse W|thout an_&€g & A @ O205 /k 74“

~ 7. This is sometimes referred to as action- , oM é 574 //LZ 74’,,%

’ cﬁ“&/ Sja/ @d‘a_S//'
Identify the |mportant Newton’s 3™ Law palrs of forces in these situations. 7

Someone walks to the right: Fof/oo (&5 fa «AW( /&igma( O ..«nw(
/01/\_; es ﬁo 4 ? Ak A
Car brakes as it travels leftward, slowing down: 7_,.9_5 ,{, /‘mﬂ( /&74\147/2(/

Bird flies upward: foaé{/wsxe‘; 7‘//’6—? /_’/ X’Z“/"%
L Wc‘njs f&f‘ o/ %unvafé/ /f’fvx;/é; ;,‘/,/«4,;/

A rocket accelerates in the vacuum of space: ' NS AL

‘ /4(,&/@‘/ wslos e‘k/&u’.s/ bncksarf
4 Ekl T Bt ,:)V;:/c..y roclert ’%;)’”*\/ﬂf?f/,

PN RN T TR SRS ST SN T TR T VORI i v T TR L e arw. G

-

BT e

e e e

| ogmmar OB T A IR T A AR U
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Example 3. A 50kg personis cli down.a rop rating downward af a rate of
1.5m/s? |
a. What is the person’s weight, in Newtorg: s 2
W2 : p /) / [

WA b. What is the tension in the rope
=50k (9- '/))

T gl ()
o ke ,-/Aef /5 FA/ 9'% zes @
¢ 3/&1 LOV\/ @ " /’ @/@ 1 |
r@to'/jomﬁ) S hin 4&

3" Law Peril: A person with a weight of 700 nds motionless on a table. The table exerts % ‘/
a 700N normal forcq*gggvl’r_}stzﬁcf person. F_,.O
M X Are these two forces a Newton’s 3" Law paj} (if not, what are their 3" law partners)? (117

What test can we conduct to see if they are a 3" Law pair? ‘
L/# '}dt/ foble ard Sho o %AoqL %&Mr.—w/ % rece

CrSsns welghf can e um:;wa,/, /oa;/ner
ExampleF/:

9
orce Problems 6r Fave 7‘4{, b /) Fvo /73 o E.,
0 Jers o g /MV ravity /9“/ A

Example 1. A 1,200kg caris being’acted upon by two forces. The car’s motor provudlnga e

1,000N rightward force, and friction is providing a 300N leftward forc'eq./What is the
car’s acceleration? /00O

s R
f M)S SF= (COON 300N = 7004

WeutsSs ZF= (2008 (o)
7”’( 7@9/1/—/.3&&9 jou .
o = 0. 572

M/s
Example2. A bowling ball is sitting Otlunleb onthe ground. The ground Is exerting an upward
normal force (Fn) of 49N on trreﬁ/iwmg ball. What is the bowling ball’s mass?
/% - = YGN

L. SEel e L

; Amo%’/‘— w) A Wﬂf’( /}@e o WQf;/éjl

7/ _ 7\;4,4;/'/:’
4W = m (%@%) x \f’:‘) CLM M= Ly

®
4

Fm e
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/40 é/a . @

o JEFzma) Zf—éo///” z5

o e A e

[EF=7

/2/’"“_1 Zesw = m/?sw/)

| [ 58]

s. g
> Lot = A, = TE (7'5&%%@

Z) 6/ PG = 7é
S o S
‘ G 7//“‘(3 7*/) Zelw/
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Example 3. A 50kg person i
oni imbi
1.5m/s? S climbing down a rope. The -
5m/s2. Yy are accelerating downward at a rate

a. Whatis the person’
i on’s weight, in N
b. What is the tension in the rope? ewtons?

Practice Problems

1. What force is needed to accelerate a child on a sled (total mass = 60.0 kg) at 1.25m/ 527

2. A net force of 265 N accelerates a bike and rider at 2.30m/s2. What is the mass of the bike and rider

together?

3. What is the weight of a 76-kg astronaut (a) on Earth, (b) on the Moon (g=1.7 m/s’), (c) on Mars

( g=3.7 m/s2 ), (d) in outer space traveling with constant velocity?

4. What average force is required to stop an 1 100-kg car in 8.0 s if the car is traveling at 95 mph?

, f ) -y =y f e - =
(b N Y2 SV e
Z’ l" e < Av = = gz QMD

e AR
s SIS
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reé*t re

gbaseball traveling 35.0m/s ptrikes the catcher’s mitt, which, in bringing the ball

2 - € o
Cibbecs s L +7701/
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Unit 1 Practice Test Name: /(@ ,\/

Physics 200 (25-26)

Multiple Choice, Matching, and Short Answer

1.

Circle all of the quantities that are vectors
Position Qisplacement Distance @ Speed (Acceleration)

2. This tells us whether velocity increases or decreases during each seconds; by how much.
Position Displacement Velocity Speed cceleration

3. This tells us how fast something is moving, but it does not tell us the direction of movement.
Position Displacement Velocity Acceleration

4. This tells us how far something has moved, and in which direction.
Position Displacement Velocity Speed Acceleration

#5-9 Answer Choices: A. Weight B. Normal Force C. Friction }D«sg/ E. Tension

. . e f

S Ry ve— Foree excerdat b ) Hm A,

6. p Resistance acting on an object moving through a fluid

7. G Resistance betwe}([? two S,,,ches sliding across one another

@?‘@r irg /497%\
8. The pulling forcepa rope cable, or chain
9. z A force exerted perpendicularly outward by a surface

Fill in the blanks...

10.

12.

14.

'
1 foot = Qo30§ meters 11. 1m/s= 2 aZ‘/ mph
1N=0.22 S pounds 13. 1kg = 2 A pounds

Which choice describes the person who is closest to actually being weightless?
a. An astronaut orbiting in the Earth in the ISS
b. A child falling at nearly 9.8m/s? while riding a “free-fall” ride at the fair
c. Acircus performer flying through the air, at the very top of their arc
A space traveler accelerating at 6g (58.8m/s?) beyond the edge of our solar system
e. The driver of a dragster, accelerating from 0-60mph in 0.4 seconds

B Jlifame e v e

"

ki
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Describe what something could be doing if it has positive acceleration and negati

15. /
MOV"”j rhuaiy S /0w iy Lo
16. Describe what something could be doing if it has positive accelerafion and zero velocity.
Wot montag, bt shurd o Speed
s h fee ris M,
17. Draw sets of position, velocity, and acceleration * ‘
graphs for the situations described below. To keep 4 '}/
' Y("L 70

things simple, assume that accelerations are

constant. )
a. Therocket is traveling upward and slowing ¥ \\\
down. [Use the graphs to the right. o ~ T L
.~ b. Therocketis falling at a constant velocity. [Use
the graphs below.] ;F
- f
ja,(nﬁ») 0 -
I o !‘:' -]
1; Y() of O s
| s
/
ji
1’ i
44 o 765 §
. i
ayt) ° £76)

~CT Forthissetofg g’rﬁ'ﬁﬁ‘s“,”éﬁ‘g\;_t"rume moments just
before, during, and after it has reached its
apogee (highest point). [Use the graphs to the
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According to Newton’s 1 law, objects in motion sometimes “remain in motion in a straight lin
at a constant speed.”

a. When do water rockets do this?

/4 L‘—“\ (%Ay)f& % // =7 “—,% Srerm va / z/@/z/’#/

b. Why do they only do it then?

7%&/'/ M&f 76/4@, = d/V/ »ée&cawse_“
4// ’4/6&5/0/ QM( wa//\) Are. bﬂ/tndé,-/,

A rocket sits on its launcher, ready to launch. The rocket’s weight pulls it down toward the launcher.
The launcher’s surface pushes up on the rocket with the same force.

a. How could you prove that these forces are not 3" law pair? x /i r
6/&4 % /‘M\ﬂ&j—v a«&( //‘44 //' éF,D,/ ﬁ ﬁﬁ = o/

b. Explain how that constltutes proof’>
. The /i ;‘,:7& J%.« roaé’eﬂ‘S/&w)
-f’éa/ #& ma/wuu/ Afcé ca ée, 5%,«»:74/;‘44,\
He weishh TH Heyre act eguni Hoycar't de o 220

e ¢
20. Describe one 3rd law pair of forces that is involved when a rocket is falling downward from the sky. L=, ‘//
Give the direction of each force, and tell what it acts on. o s~
P/’,j 4 /4rf "’6%’"’) I‘oaré&'" 70/' 7o ckefﬁo.s//} Qe
— o gt

b, ! wn// : A) w \05/:’ 7
Guasthy! Eorthplly rocker e, é//xi Eartbe vy
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Problems:
At

1. A rocket takes\3 seconds to reach its apogee after launching. Ifthey displacemen@what is
the rocket’s av€rage velodit during these 3 seconds?

Ve '7 A/

2.

Aballis launched direct Rward, in the absence of air resistance (soits acceleratipn is@
with an initial velocit & -
yQ vV =30 ...,g

§ (73
a. How long does it take the ball to reach,,ijsmgne;s‘t_point?

, — V=0~/
= 0-30-4 > 304 )

7 HKSlo.
. A - —'39’”4( e
__Z_é _-gy-—?,X—«.Al-' Aé At ;300‘5 - 2/41_/_’
l ’ ’ ° A.‘ e /2
3 % b. What' REO-BAT-S-Cwasa R ‘:“-‘ . % ’ Jﬁﬂﬂlt&,l) ‘47 ;
_30nfe¥D > ‘ ‘

Vel o 1sape A =5 K ys g
o R

/é C. What s the overallremraveled by the ball during the entire round trip?
) &ebo'\'f

? = /- :0'01‘2
: S rts “PLy:P. tg"ﬂw"‘ljw”% !,V:D//éy / {j

d. Whatis the ball’s average velocity for the entire trip?

e

t\ o
e. Whatis the ball’_sﬂ_gvera e speed for the entire trip? 7‘ff’ 4 %ff ﬂ/'JiJ "
N’“"(‘ f 4

VGt 457 _ | sl N
3+:Dbs +3.04 YA ind
lﬂ(/o u{r) d/o

DUU\

i
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26

A 20kg rock is hanging from a rope. If the tension in the rope is 120N, what is the
acceleration of the rock?

Magnitude of acceleration: 3, Z »"4/67’Direction of Acceleration: %L\)w‘»
=) me ZT=mg
2015 (<) = /zw— 2045 (% 8of2)

) YL
Consider the diagram on the right and the following i

e Therocket’s cross-sectional area is 0.01m? J’ﬂ -5 T
¢ The density of the surrounding air is 1.22kg/m? N

. - . TV’”“b /

¢ The rocket’s velocity and weight are s <

. B Findthe ing.on the rocket
Drmy® JA/CJ \/"‘E "

o T

- =0, 5[0 o/->/22 (0 5)(3”"/> (324/1/?

| ‘ 5: Calculate the rocket’s acceleration.

0/2 ()““=’§Z€/(/'='ZN
T = Z8.5 /%

0{' Assumingthat this rocket has no parachute, what would its termmalvelocrcy beifitfellfroma

very high elevation? }7 IN=D uf(ﬂ ﬁ/,% (/, 22%&/& 3) f/

5. The same rocket has just made contact with the ground, but it has
not stopped moving downward. Find the normal force exerted on Tpr,"so sW
the rocket by the ground.
e 2620 sl
L 8 4 ZF: ro
SF=0ms +ly ~ Ve x

& 612095 (3’05/59: OSN=2N + Fp,
F/\/z 762N

=2 el
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X 0.3
.5kg of wateris ad
Consider the flight of a water rocket that has @kg of dry mass. Before the launch, 0.5kg deg

te, which d .
to the rocket. All of this water comes out during the thrust phasg. The rogket has a parachu eploy:
halfway through its descent. The rocket reaches terminal velocity before it lands.

., Moments during the launch are described in terms of the rocket’s veloqity and acceleratlonfat thoas:tir;on;tns.
‘\/ First, mentally identify each moment. Then draw a diagram of the indmgggg forces and pet force g

the rocket. Use arrows to show the directions of the forces. Label each force with its correct name and its
maghnitude.

cde? ) ~ o/ Vet
= 035 ¢ # 15 K hag e fer—r = %
® meg)‘%“‘{?ygloﬂgi.tyﬂml_s) K ! 7

S) and zero acceleration

- 5t 9 RSN 2,58
] \ TP")=2'99V7 = 0:35( 75"

!

J/w=2,%/~/

R, S

SF: OA/ \ |
R N

Ko7 0 velocity and positive (+#m/s?) acceleration W= /Z : .
L R # 7
) Ag‘éj éD& M/s) = gu )

M 3‘04g éj - .Mww”,‘) 2/:: e |
ﬁﬁwﬁ/:??.’?ﬂ/ 3)/ 25: 7",..;/- Webé?z \Y)
ﬁ ), weish?= 7.5V | | Jo W= Thess - 7.29

ZF- 8o} | P 085D

- 0/40&!&71 I3 ’14/%0)/ ;éew/fz f;ﬁc‘l«éﬁ

. ° L =g
8. Negative velocity (-15m/s) and positive acceleration (+5m/s2) P EAT

mz 035 = SFznm =055 (5”49 w@
_’//__\
?Vrvj"‘/t 9%”

' ; 2F:praj'*w
ﬂﬁ'y/f U - 244 e Droe = 2.5¢
&W' ], SH = Drog

,,,,, i e S 7(4 2 9 = L/' 4 ¥
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9. A rqcket sled and its driver (total mass = 2,000kg ) accelerate
horizontally from Omph to 60mph in 4.4 seconds.

a. Convert 60mph to m/s.

bouph (1L ) = 26,5 s

2:2mph

1‘/_5

c. How far does the sled travel during thlztlme’?
2

TN o /

i . V" ﬂ”']& [

10. When the rocket sled’s rocket engine is turned off, there is no
more thrust. At this point, friction slows the sled down, bnnglng it

e’

betfer
# b

o@. a time of 7 seconds. - | — 7

V,D Zﬁ‘ What force of friction is acting on the sled as it slows é"‘
») 77
Az V-V © 0=28.8

~down?

©

AL DT AR VA S AR R S A

be J§ we assume that this force of friction was the same when the sled was speeding up and
gfowing down what was the magnitude of the rocket sled’s thrust?

s s s B

R e
S¢:Tht - E -ﬂﬁmf— gw/l/C

!

-
=

_
-2/,/;541(, ” EFe 2000 /s
[5F= .:;m

E
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