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Mame: Unit 1: Force & Motion NOTES: 2.04

FOCUS: Energy

ESSENTIAL QUESTION: Can you explain what it means for energy to be transferred
between systems? Can you state the Law of Conservation of Energy and explain what
it means?

What do we already know?

e The WI€C (’)QV\;CA( €M ¢rq of an object is the sum of the object’s kinetic

and potential energies, or the sum total of all of its ability to o{ o \NOY )(

¢ In a mechanical system such as a rollercoaster, elevator, or pendulum, as the

kinetic energy \ n CFe4qse C _, potential energy must J\QC\’ kaAse.

and vice versa.

e A lMCC L\Cm : (4‘/ Sys f-e w1\ ___is a system of parts that interact to use

a power source in order to accomplish a task using force and motion.

The Law of Conservation of Energy

e Energy \N{‘k‘l\:r\‘ and lo(-k,,feevx mechanical systems is
governed by the L aw a-c Cb nse cvatiown QC Ene \jy_
which says: !
o “ Eh<r_g.\/ Can htver be cceded o
ole(lcﬁn{?tf. I_JV 'S S(XP()’ + cansfecred ‘Q‘rct\,\
on< bbi)‘tc‘\\ o d"\b“"l\fr’/of“ '\‘T‘qm’ecfﬂ\ed

‘@V‘o.\,\l AR ‘FGCW\ ‘o a\r\o—H\Q\-.
" T\‘»q TOTAL Eh—erj\/ o a closed
S’,y<'(-ew\ (S Constant

¢ Whatis a “closed system”?

o Closed System: O\ N \'56{5\*\6& _SyS"‘(‘-e‘”\ [p\
V\JI’\CL\ no ‘E’ﬂf\"_g)/ Cay ev\‘\‘fr‘ ' Kn

(t’o«\l(
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e Example: Newton’s Cradle

o The _{ 6+‘C V\+(“‘ energy given to the first sphere by lifting it is

!
Mthrough all the other spheres when it is dropped.

o In the absence of 'pt CC"“; O the e

spheres would continue rocking forever as [ e

energy is + Ca '\S"M ted  back and

l 1
forth. S.0.6.6.6/
feict '\ |
o In reality, (\\‘C (0"\ causes some
of the energy to be , os+ into

<ot and SOun A

Types of Energy

e Energy can come in many Otw S , including:

”
o Kinetic Energy — The energy of mo + ! O‘Y\
o Potential Energy —The S +0\"2 A energy an object has due

it toits lPO’H'\'O'\
o Thermal Energy — The ‘/\ (q‘f

energy that comes from the vibration of
W e (Q C k\-es within MWH‘CV‘

o Chemical

Energy — The energy
stored within the bonds between
Q+ om S and
welecules i

-Pcad and ‘Q\A\t(
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o Electrical Energy — The energy found in the movement of @ ‘C < & ensS
/|\,\/\-— betweena+a " S inthe presence ofan € { €c & < "Q (e (CX .

on
Wove lf "‘j'%» l'ﬁectrr.:ma,‘;matic Energy — The energy of { . dl /'\"‘" traveling
O h space in the form of _\W/ &\J € ¢
R G Yadis Waves I\'G‘fﬂ VG’O\("C‘\"“\

Vis \Olt . :i;am . U(‘(r‘a\uold "“/“/ X~ TQ)’S
——=9amma r«/gc S'hdr““ea‘(\

o Sound Energy — The oscillating a\lfl'@ j

'po-"u\‘\?a\ and (
K'\\'\LJ( < energy of

Sound wavts moving through air.
o Nuclear Energy — The energy contained within the Nnc (‘C’L(S of

an_ Ot ‘(‘ 9 W\ . ltisreleased either when a nucleus is split
( '(,(.S-si O\ ) or when nuclei are joined together ( -@WS LON).

Energy Transformations

* Energy canbe '(. cans ( 06U €d between any of these different
M, but it is never C { € 4\+Qd or 6

e Examples:

o Turning on a toaster oven:

Q‘QC v.\ C Energy 2>

[
+ ‘\ el ’V\ﬂ‘ Energy (heat) +
{h -9 cavré (’\‘ (light)

- + Viﬁ'\b(e 17\,,—|—(arqrj -
d
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o Eating your toast: E 'C ([dau L] t<Energy (sunlight) >
Cl') (M(CA\ Energy (wheat) > k\-vx L+ L&
Energy (body movement) + ‘L 1\ €Y m A \ Energy (body heat)

o Startingyourcar:_C_h €wi<€ a \
Energy (gasoline) > /<\ ne "k‘ (N
Energy (motion) + 'k‘ !’\ 2 \—wna |
. Energy (heat) + Sou hd Energy

P (motor noise)

What does the Law of Conservation of Energy mean?

¢ The energy that comes ( >Q+ of a system can never @ X C QQ& the
energy that goes \ 8 a system. ( loQ_ 3 CQate

e Example: Bouncing Ball ‘\‘ (/\ oan )
o Ifyoudrop a ball from 1 meter high, how high will it bounce?

* Hypothesis: 7.S_CM

* Result: 75 cm

o Ifyoudrop a ball from 2 meters high, how high will it

bounce?

= Hypothesis: ) </O C m
= Result: /LKJ < M
o WHY? SCIVV\< ehcrjy /S

+Y4h§‘€0Vm<d +0 YOU\V\J Gf\eij/
and +hermal encrgy
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e Example: Rollercoaster

o The first hill on a rollercoaster is always the highest. Why?

* The_J)O “{' c P\)T—\ A \ energy built up as the cars are

pullelg to the top of the first i
hill is converted to s
Kinetic \
Y
energy as the cars drop. \ A A
= BUT, some of the energy is z
. transformed to ”]”r/mﬁﬁh T, ””}:WF

+/\ er mé‘uf energy (heat) and

~ S duln ar energy (the roar of the wheels) due to
Liction

How is the Law of Conservation of Energy useful to us?

e Energy enters Earth’s atmosphere every day in the
’ form of S(Al/\\\ef['\'(*
e |f humans could efﬂc;entty "(— {&xhS WCO o
the sun’s_ & l (-k‘rﬂ' "V\f/77) e’(‘ \<energy into
e l € C—& r ‘CC\ l energy, we'd have a lot

more energy available to us.
o How?
. Sé( A r Energy
- U\’ i n J Energy
. L\/\/d(o € eCTri(Energy
- = T — =V
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