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Unit 2: Newton's Laws
Note 1: Forces

Force: any ‘,“L oy r,‘”

The units of force are:

New'h-. (N)

There are four fundamental forces that make up all of the
forces in the universe:

1) Gravitetional
2) Electyo Mu,u(-‘c (PL/‘ IZ)
3) St""]
4 Weak Nuclewr 7 u“:“”“/.

(P 11 /1)
O @

Nedewr |

Force of Gravity
Force of Gravity: gttyects ol metter +o ofher The formula for Force of Gravity is
Hoe o
G-)F, *G mekter Gh:n’,
o =m
Mass (kg): amount -‘ matter }’l"/e) tat on FJ — 9
objedt is mode of .
Where
Weight (N):  [4] He Force 0‘ Gravtetional attraction,
y m= Mass ('« )
/b& Weid (N) loky & looN 9
[}

Mass weight
throughout the universe but
depending on where you are.

Mass is_Constant
weight ch-,u

g= acelotion due T a.u:-&,," (w/s)

v Tav"‘lrﬁnJ feld S{mJ-U-”

@arles depending on...

* mass of th lalm{
* distwe €5 planet (catn)

For Example: h.{l Negutive,
$

c On Earth at sea level, g = 1.8 m/5

¢ Onthemoon,g= |.§ A

C Onlupiter, 8= 24.5m/

¢ Onthesun,g= 274 h/’;

J H It S mAY =
28 time st (—L..E“y \FJ (545 k) (245mp)

Your Mass: 945

ﬂtermine your weight on Earth, the moon and Jupih
{in Newtons)

'20 “u

=54,

kg (1kg=2.2bs)

Ibs) Weight on Earth:
Fg=mg

Weislt,
Fy = (545K (98mp) =[53*.s N ]

Weight on the Moon:

L‘,, (545 k) (1.bwp) =

Weight on Jupiter:

§7.2N)

335 N)

/
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Activity:
Jumping on the Moon

Purpose: To determine how high you could jump on the surfaces of the Moon and the Sun, Procedure:

1. Hawve your lab partner measure your best vertical on Earth.

2. Determine the initial velocity of your jump. We will assume that your initial jump velocity will be the

same on the Moon and the

un.,

3. Find your vertical and(hang time dn the moon using an acceleration = -1.60 m/s’,

4. Find your vertical and hang time on the Sun using an acceleration

274 /s,

[(.M Earth

Vertical:_ 30cm > 0.30m

Viz? WV +2ad
d=03m 1

g Ve Ve 2ed

S!G :61.’»/,\ Vi s .“/f/(' de

Vi= +ZL"Z“‘/3

@= 242wy
Vi

Moon

gLy T
Vl = 2-427"/5
ma.: = '.6 M/t

t:?

Sun

Wdtrpaans

d=274mp

xloe

dmax = O 0,06 n 9@@

t=

-

“G-forces” are actually a measurement of acceleration experienced by an object. It is related to the
supporting reaction force that an object experiences due to acceleration. While at rest on Earth you are

experiencing 1 g.
1g=9.80 m/s’
For Example: 4q
. —__ 1
A car accelerates aow many g's is that? = = 0.
@ mis) Ve 58 - 29 l % "-2

During lift-off a shuttle will accelerate at@dow many g's are experihe astronaut?

A Quick Aside on G-
Forces

28 wss /4.8-/,- =

A normal human can withstand 4.0 g's, while a fighter pilot can withstand up Te 9.0TE's. What acceleration

would cause each to pass out?

N...J Hown : 4.0 x (‘1.8»./,1) ‘-{34.7.»'/,1)

P,l.-( : qx 9.8 mpe =I83.Zm/gl'

o _ Fi: oM
v F.=70N Fi = looN
Spece Fm.k = S,m r‘ .!l chs
‘H(\J'. @ an = 30” [R]

[4 ,}6_) Unit 4: Newton's Laws

S 9
lﬁ, ﬂ > l,;'_.'.','.-@ Newton's 1% Law

Go-30-S0

RA:

E:}ON FI: SON

Newton's 1% Law:
An object in motion will... Sfly o motion Pl [

and an object at rest will... Sto, ok rest l when you notice your inertia.

unless... acted upon by an gudenndl Mt Fome ™~ " S+’ﬂ':‘_7

This is also referred to as the Law of Inertia.

inertia: how ditfialt b 15+ dmr N\
an object’s motin

o 2) ‘tmmj
3} S(’uv{:b\y

Imagine that you are racing around
atrack on a go-kart. List three times

Another way of thinking of Newton's 1 Law is that if there is no net force on an object then it will stay ata
tononel Toree of

) ——
constant velocity.

If it is not moving then it has a constant velocity of zero!!!

Ex. If | drop th@re is only a

Ex. Imagine a book sitting on a table. Thereisa
force of gravity pulling down on the book, but there
is also a supporting (normal) force pushing up on

the book. the book do?
Fu & nom-l Force. d"f
Isttoe el = L 1 A1
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downwards, gravitational force acting on it. Now
that the forces on it are unbalanced, what does
—

™.

(e

e v 1N



TOrCe OT gravity puling aown on tne DookK, out tnere
is also a supporting (normal) force pushing up on

the book.
Fu & mmul Force.

l—) n Scteate , nm.--l —_L_qa
”r:u a,uu,. b+ the “'"“"”
F.” =

aownwaras, gravitational Torce acung on It. Now

that the forces on it are unbalanced, what does
e

thE book do?

IT.T' Aml ennte
T

P

Ne uvfr-'i

Examples:

1) While riding a skateboard (or chuckwagon ar unicycle, whatever), you fly forward off the board when hitting 2 curb or
rock or other object which abruptly halts the motion of the skateboard.  Q -V

2) The head of a hammew htene

surface,

v

3) While you are sitTing T‘ﬁe EacE seat of the car, it makes a hard right turn. You squish your sister against the side

doar (CORNERS!1).

4) Headrests are placed in car Ié prevent whiplash injuries durmg rear-end collisions.
a‘f rest
= % _/

ik \rrrq
wooden handle by banging the bottom of the handle against a hard

~

>0 — S‘h/ in met

at best

WTEJ

' law : It Fd=¢

an objeed o vest will ”’7

N N
5 7
at
rest

A rot

én JLI'ut i motion W'l" ft.}/ " Mfﬂoh‘

Unit 4: Newton’s Laws
Newton's 2™ Law

F

Newton's 2" Law: An anbalanced Force Fesalts

in an acelestion,

Stated as a formula:
"Rt o0 —
Ft =ma

have tte Same iL
Note that... uwit N = k’.mt

Ex. A 5.0 kg block is pushed to th along a
frictionless track with a force of 10.0 N. What is
its ar.i:elelra\tlon7

‘@1\’. loM
=|oN

\ A= 2mp [k,u] ’

Oivection I!
Ex. A 650 kg car accelerates at@.o m/s’ g_guth. What

is the net force acting on it?
Fut = ma
= 650ky- 4mpr
2600N  [swdt]

"

Ex: Aice cream truck accelerates from

rest to a top speed of 45 km/h in 8.0 s. What was
the net force acting on the triick?
Ft

@z V=0 t=3 Ve=[2.5m;
Ed: (IS..)(I.?‘B)

Vf:\ﬁ 4—lt
= u-; d m: 2;"‘377"

4 l).;-o = |.5625 wy,

To find F. when two forces wnrk together ...

qo(a( %Lum u\r “

To find F,, when many forces act on an object:

l:h* = W?hmv} - I.o:ey}

-

3500 N

Ex. Stan and Kyle are pushing a 75 kg sled along a
frictionless ice rink. Stan pushes with 55 N and Kyle pushes
with 45 N. Find the sled's acceleration.

" Fs&...:
v Fut =Fu+ R

Fefe = 45N
p, ma =55N+4SN
(751) @ = |ooN

a= [33uy ’

/4

Ex: The Batmobile exerts a force \50x10° Weast, while

friction pulls back on it with a force of 1500 N. Ifit has a

mass of 1250 kg, what is its acceleration?
Fu Win
bt = §500

Fuat = Fue = F
f.'j @ B ¥

ma = 3500 - 1560
(1250) @ = 7000

a= 56wy EE..(]

Fe=I500N
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; / \Ff‘i !
_/ i _ Ice

]

Fhiction

opp

Force Deseription Ex 1: A box is uxhc across a mugh floor at a
Fq Force of Grautty «constant velogity nut
Fl'l’n Abb’c‘ Fovee 2 any Push ﬂ B
Fe F..l. of_Ficion = _goiust _motion, < I
Fn ol Fopce = b to He surfuce [;J_
T -rlml.u > Pore l‘u-q a_fope/wire
Fe /F Elost:e Fowe = spri-g C/elastte beud. Ex 2: A hockey player gll s on frictionless i frictionless ice at a
Fair A resistonce comtant velocity. F" T ystemy
1. book is at rest on a table wp. FJ‘¢ Fu
Fu
5 ¢
Fy

Fy
@A girl is suspended motionless from a bar which
angs from the ceiling by two ropes,
T T

@An egg is free-fal]?g from a nest in a tree.
Neglect air resistance.

Fy
/A plane flies at a constant velocity (Note: there
will be an applied force generated by the engines as
well as a lift force provided by the wings).

@A rightward force is apphed to a book in order to
ove it across a desk with a rightward acceleration.
Consider frictional forces, Neglect air resistance,

= Fw Wi
f ¢
F.

A rightward force is applied to a book in order to
move it across a desk at constant velocity. Consider
frictional forces, Neglectair resistance,

Fu
R orp
e
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7. A college student rests a backpack upon his
shoulder. The pack is suspended motionless by one
strap from one shoulder.

8. A skydiver is descending with a constant
velocity, Consider air resistance,

'?5

9. A force is applied to the right to drag a sled
across loosely-packed snow with a rightward
acceleration.

10, A football is moving‘l’.lpwards towards its peak

after having been booted by the punter.

Ne B VP 4
11, A caris c;;aslmg o the right and
Iagram the forces acting upon the car,

Fw

Fo |-




Unit 4: Newton's Laws
Newton’s 3" Law

Fu

F"I’ r

Mewton's 3" Law:

For every action Fowe thae s an
eq-»' (in m]»:hh) bt opposite (in divectin))
feaction Foree.

Any interaction involves two forces that we call...

a(‘('ion — rection fovee ’mlvr,

1) You hit a baseball with a bat.
ba{ hits ball — ball hit bat

2) A sprinter starts running.

Yuhner rulo 9.»-& — ﬂ"“"‘ 'mln Fubh

3) A fish swims through water. |,
R F é‘%-
"
—[®>

&

Fe

magine a bug hitting the windshield of a semi trailer.

What force pair occurs?

Lruck hit Luj - Luj hts  trk
Which foree is bigger?

Same |l
Which object has
\ by Il M 5597 M.

F = looN

%_l;:lool\/
m= loookyf Wu’.-. 0.0l ky

~

Example 1: Recoil Example 2: Bricks

L 4

ﬁ“ r)usl\es balld  —
Lu“cf r'uLo y“" H

Example 3: Rockets
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