Connecting Motion with Forces

What is a force?
Push o
‘st yﬁ»&\?/ <tvelcin %MA

In each of the above cases, you are A A *P‘D'Y‘C,L
@Dﬁ& is a W«Q/v o body _&a%

on another. Sometimes, thc effects of a force are obvious, such as when a moving

car CVKQ\\QS into a stationary object, such as a ’(’Mﬂ_ . Other forces

aren’t as noticeable. Can you feel the & YCR. . the ;FA_(S:GL exerts on
;zcmAa__:Q—U_-&G?
List all the forces you might exert or encounter in a typical day.

What happens to the objects in your list that have forces exerted on them? If an
object is moving, does the force change the object’s velocity? Think of a swinging
bat hitting a softball. The ball’s velocity M_{M@c&upon impact.

-QUYUL doesn’t always Mm&g&\ Think

about a game of tug-of-war with a dog. You plant yourself firmly and lean back to

push against the ground, causing the ground to w_gﬁ]&




Your dog does the same. If you don’t move forward or
backward, the force of the dog

you forward must be
the force of the

ou\pacle
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Forces on an object that are %\.LQ.Q in size and
M in direction are called

Now, what happens if your feet hit an icy spot on the ground? Your feet slip, and

the ground can’t Mﬁ,@_m&gajsﬂm bﬂCk on (\41 ow

The forces of the dog pulling you forward and the ground pushing you back

p
become (m\aQaancod . and thereis a o d{erC L o0n
%& A_nadk A#rea. onan object 0. Lo changes

of the object. When the dog pulls you forward with more

force than the ground pushes back on you, you g in the

d.w m%@ force.

Remember that velocity involves both %&L and _&m

A net force acting on an object will change its

A\JJ‘LQ—QKL-N\ Mﬂg_ In the tug of war, the M_fgg'_\;g,
on you causes M_ ;@A__&_A and direction to
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Inertia and Mass

Imagine a hockey puck sliding across an ice rink . Its m hardly
Ciwméo ntilit_ L dkn A

?a_twwnllm% like & \n 0 .




‘EQ L ;‘b\ﬂ.)i , Or Mﬁj&g 9hdL The velocity of the puck is

_CMM_, and its acceleration is :%9._4 O  until it
re_thatatersits S0 A or Auneeimm

The sliding puck demonstrates the property of \MW\'\ O\ Inertia is the

femndancy sk an M o Npdoak
%MM&M object i
LE;% moving, it will keep M]A%_o.i ‘W

and in the same

Aun o aSCienn  unless an

_a&_ on it. In other words, the velocity of the object
remains _(_SWSKBAK unless a

£ _QM/KQM) vk.b . If an object 1s at
rest, it tends to M\&M\ a;z /'LQAx Its velocity is %g_@__

unless a force MM YA€

Would you expect a tennis ball to have the same inertia as a bowling ball? Why
would there be a difference? The more YW\.@udd an object has, the greater its
Cne Mo is. Mass is the

aary lrgeck and a bowling ball has YW Y\44Y _than a tennis ball
So, the bowling ball would have greater M&__ than the tennis ball.

You wouldn’t change the _\,relcc:ch% of a bowling ball very much by
swatting it with a racket, but you could easily change the velocity of the tennis-ball.

Because the bowling ball has greater M.k , a much greater
) o " AR would be required to change 1ts
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Newton’s First Law
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Friction
\V\CV“(L&L.— causes an object that is moving at a constant U'AOO.\_U\
L(_Q_Q_,P mb\)\m at that velocity until a

V\{ﬁ’ (CO\(‘C_,Q acts on it. But you know that if you slide a book across a
long table it eventually slows down and stops. Why?

An LINSRAN force is ; between the book and the table. The
force is —e\“ 1 Ck‘.m\ : Yoy is the force that
o E g ©%£_ S motion between two surfaces touching each other. Would

you expect more friction between an oily floor and a leather-soled shoe or between

a rough sidewalk and the bottom of a tenms shoe? The amount of friction depends

on two factors: the M and the
M B FQJQN-—D\«-Q o Wﬁzﬁkﬂw :

Life Without Friction
If there were-no friction, your life would be much different. You wouldn’t be able
to walk or hold things between your fingers. Your shoes would fall off. Friction

between the soles of your shoes and the floor makes it possible for you to walk.
You can hold your pencil thanks to friction. Your shoelaces stay tied thanks to
friction.



