S ONSIANR T /ons op FN"?J/.
Whed ;g3 qua/ r



i<
b 14
O

V
—

Q

\ b u.-mfn‘mo awnd

Jn'”hwa becaruse

of the ieatgulnnctiss

where ool the eveny 5 op?

T
T,
W N],'Mf .

ondercd | . “Hd‘: ”;,
mpfc'w & ' Ma‘h o




~ Fl&crncal §pMER)Y —— pushims of elecinica/ eé.m,c_s-q
aclian? erse
At ' —s

A fonm or elecHrica/
([ Lyh #) e

cnen.,/

chem,enl e”“J/ —  smelic Enedsy oL  oloc taong
*

swtennc?ion ’F G;, s’ /“""U

Se. 1+ rs electecal

- wuclean EnEryy —5 imvolved with Yhe measuange.-
'MGﬂT of /pdfo't/"_r o'ﬂ!a'd’l’ f’"c

nucleus

- MASS ENIRGY ——p Amn aIJ'eﬂ‘ Anas exu,/ )ﬂow

Ezme? Just 195 cheer sxrsfrwia
L
L ) “
¢cct = "
b'S:'ﬁ”‘H

C/ fo
o (e

Kmowiny ‘Mm* we can fimd the
/ne.fuem/ of the ¥ rrys £
we aphly conJenvnFions oL

e‘ntﬂy
So, the amceh? o Entagy cons huntron 15 asefaf



What other comseavation [aws

There ane ;m Physies ?
o Syt TRy

ENERG Y ( trme Jymme /n/)
LiNEAR mMomsaTum '4 tannc/a ff‘dﬂﬁ/
Symms /4/)
AN BULAR MOIMENTUN] (re tntronn /
symmefay)
b CoUurTIvEg
CHARGE CornSERVATI ON
ConwSER VAT oas OF BArRyorS neTpon,
B Jfraofom, ..

ComStavaTrons Of LEPTOMS clectron,
Newrfr.'mo




How wmuch €reryy cam be MAde

AvA) /A ‘/e fFor 4mnn-n a/c'ﬁ'!jv ?

- We kgnvon tmms/ conssrnves

mo fres/ \ /

It 1s haed 4o comvent

+thes randem meotrem imto

an ocedered motiow with

100% efficie ney

The [aws +hat Jovern

how eceiciewt cmm we

comvert fandowm enenyy”

fu‘f‘ “ondeped t-ne‘,7”
enlled the CAWS

AL e

'

4 THieMogyupmg



HiGun TEMPIATURE

Tea™
S € w"vcﬁpﬂ“‘”)
o dh017 exppl
HEAT — Coper
o ,‘
“ WOoRrR K
out

watre =P gahamit valve
conNDFNSER o ( closed dad«'ng
(X}nm&b")
Heat | ' i
ety { STEAM  sweiwe (= 005
- - ouwt
< AeNO T

e LAusSiws



Simple thermodynamics system

MaROS cops'c U cln&pu(
ho

.'lﬂlae'n Cous cﬂcmﬁm fi:? /~Erl
r'SorRop,/ ¢

No gltetasc frelds
o wmagws fr fredds

é'an/plc.; Cuf of ¢offe , so0d canm

-(:?#4‘ im o lasin dﬁ-*&c‘uta'e"- tube maybe nd‘f}

Distinguishing WORK from HEAT
%
>

b

~



9

- — L i
W = ;m Vier Wotk yow have cdome N the 5
e m

HEAT o o hftuﬁm", »
F ravdon motion eme
K

ﬁuf :'ﬁfl'd(‘.lay ﬂn// nn?‘ L) ?‘di &urﬂ*/ 'hﬁ.c

£¢M/en»3‘#xa "’ Yhe CAM Soda avd /OGM.
hand ane ¢,sm/.

WORK:
Work done by forces on a system is one way of
transferring energy from external agents to a system.

We are already familiar with this aspect. Indeed, the work/kinetic-
energy theorem, studied in the previous chapters, establishes that

K = Wy ail the forces- T at is, work modifies the kinetic energy of a
system.

Caution:

Just because an external agent has exerted some amount of work
on a system, one can not say “a system has a given amount of
work.”

There is no mathematical work function associated with a system
in mechanical equilibrium by virtue of its position in space or
speed of its components.

There is however a kinetic energy value associated to a system in
equilibrium ( K=% mv? or K=%1 2.) There is also a potential
energy associated to a system in equilibrium.



HEAT TRANSFER:
Heat transfer is conceptualized as that energy that is
transferred between two systems simply because they
are at different temperatures.

The process of heat transfer continues until both systems
have the same temperature.

Heat transfer is essentially a microscopic atom-to-atom
transfer of energy.

THERMAL EQUILIBRIUM

Two systems are said to be in thermal contact if they are able to
interchange heat transfer.

If the heat transfer between two system in thermal contact is
zero, the systems are said to be in thermal equilibrium; that is, they
are at the same temperature.

Thermal equilibrium is analogous to static equilibrium in
mechanics.

Caution:

Just because a system has received a given amount of heat-transfer
one can not say “a system has a given amount of heat.”

There is no mathematical heat function associated with a system in
thermal equilibrium by virtue of its position in space or speed of its
components.

The Zeroth Law of Thermodynamics
If systems A and B each are in equilibrium with a third
system C, then A and B are in thermal equilibrium with
each other.



HOW DO WE MEASURE TEMPERATURE?

The concept of temperature, as well as the definition of an
appropriate scale for its measurement, is concepts a bit involved.

An ultimate good understanding is obtained from a microscopic
level perspective, within the framework of statistical mechanics.
We will not undertake this approach in this course. Rather, we will
take a macroscopic approach.

At this introductory level, we start by comparing temperatures
between the bodies under analysis. From our daily experience, we,
somewhat loosely, associate temperature to the reading of a
common thermometer. But, what exactly is a thermometer? What
does the reading of a thermometer means? Does it really measure
temperature, or it is just an indirect measurement of temperature?

Thermometers
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So, the length L of the mercury line becomes our indicator of the temperature  T= T(L)
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The same procedure can be use to calibrate other thermometers.

The phase transformation states (where the temperature of the system is stable,
hence used to calibrate the thermometers) are called "fixed points"
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   Constant-volume  gas thermometer
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The higher the temperature, the higher the pressure of the gas, the higher the height of the column
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So, the pressure P of the gas becomes our indicator of the temperature  T = T(P)
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The same procedure can be use to calibrate other thermometers.
    
The phase transformation states (where the temperature of the system is stable, hence used to calibrate the thermometers) are called "fixed points"


andres
Text Box
  

andres
Text Box
System


andres
Text Box
of the system


andres
Line

andres
Line

andres
Text Box

andres
Text Box

andres
Text Box

andres
Line


<he answer s No necessarily '3
The readings may differ , pl“ow’l., "I"bhﬁr- |

3&*, +he (na.'fher trRom the colrbora -
tiom ,.o-'-nts, the 3ru'l'¢r the difference.
So, which +h¢nmosco]9e rs comrect 7

Answea: Nont s 100% accunrate

What to do 7

GOAL : To develop A s#es t‘t(’/ such thay
the ‘actuml” e M/véan fune of the
-’/‘fC'M be | inde pendent of The

preticulon means on Substance
used to derteamsme tempern -

dick

tune .

The constant-volume gas thermometer appearsto fulfill these

r oni 1ir omaontc

ps~!
100 37 YAl 6as 3
fFort /
_m’.‘hnh'%—\ o' -
. i pressune
) /:':, - T vsP for threethermometershaving

different amount of diluted gas.



andres
Text Box
 No necessarily


andres
Text Box
 The readings may differ


andres
Text Box
 the difference.


andres
Text Box
To   d e v e l o p


andres
Text Box
     GOAL :


andres
Text Box
be


andres
Text Box
 such


andres
Text Box
  


andres
Text Box
The constant-volume gas thermometer appears to fulfill these requirements. 


andres
Text Box
T vs P  for  three thermometers having different amount of diluted gas.
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