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108 «<— Hydrogen bomb
107 «— [nterior of the Sun
106 «— Solar corona
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104 , ,

<— Surface of the Sun
103 «— Copper melts
102 <— Water freezes

<— Liquid nitrogen
10 <— Liquid hydrogen
1 <— Liquid helium

Lowest temperature

achieved ~10-7 K
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Physical property Material Type of thermometer
A,y 5l e sl Sasanill g i
. Mercury  or o
Change in length (1) Liquid thermometer
Alcohol
Change in pressure Hydrogen (2) Gas Thermometer
. . (3) Resistance
Change in resistance  [Platinum
thermometer
Change in electric Chromel and|(4) Thermocouple
potential Alumel thermometer
Change in radiation ®)) Radiation
Pyrometer
colour Thermometer
Change in (6) Magnetic
susceptibility thermometer

Gla o u.n#\&ad.a&\)ﬁi Bac MQ&A\&AMT A pbad) Jeaall oya
cﬂbd.ud} BJ\)AJ\:\AJJ):\M;\:\E\:\)#\UAEM\):\M‘;L .JLA.\Q‘}[LVBJ\)AJ\




ald JS o G byl all da a Gl aaae et Al (58 o oS
Js¥) g sill B Sliad 551 all da 3 ki e Ba3ne ABDay uac (B Laa A
An 3830 Jr 3w ) Bale 4d daat 8051 yie ge il B )l padl A jo elie (4
Se Y S 3l a0 al da s el lae o Ae Jee (Sad b all
alal) yaai e el pars el Ay e e X ) (e alay)
i) gl il el (ala sl (s shall (alall oy paill o2a (e s Al il

ikl

scale Celsius ¢ sl (bl
Ol 2 g5 o (5 stall (uliall 3 S8 Adiad
Balall 25 5 ae 3l padl A jo Lagad e Y
Al 2 i) Gy s ey 50y ay
) Cus (g gall il o HSHI & Celsius
Ll 3 ) ya da o G Llee Jaadd) (e
Aall (e Jsaty Ladie gl sl ddat e
ARy uall 3Ll Aal ) AL
A die lall B )l ya da )y e s
AL A e L;i DbVl ds 3 4 g &b
ke 1l (uSall o Lliall A )
i e 5| ta dedlly jlgaiVl A 0 e
100 (oY) gl panis 55 100 Zall sl
ol e clldl g dda )3 (5 gl ¢ S
Gl o i o Liayl enn 5 (5 5l
OC37 o 138 e ¥l 5l da o

10




scale Fahrenheit sl sedl) (uliall

Iasall s e 3 ) paldl da o (sl gl 138 ainy
S el Jpat Ak e ol (s il el i)
A ) gl yed prie) (Sl ddaliall o) 4 5lad) Al
Ol Aa a5 ¢ hall e Y4 32 45 3 & el
100 e Y2 212 4n 53 a5 slall

ol s (g sl snill oy A Bl il
1Al JSal paial el Hedl)

ML C-0 F-32
N 100-0 212-32

s

100 180

F=§C+32

5 g sl Gl s 1 i a8 (ulies £ 0m a0 om nll 1Y

o) il aading (uSall

T'(in °F) =32+ :l"'[in °C)

“:IT'I DC] = ;[f[’m nF) s 32]

11




scale Kelvin (slhaall (sbiall

& 5 e ladie) Gua il IS G 2 Baw Les
A s jlie) a8 Cum plall a5 Ji 83l
Eua g eqmull Gl llal) Ay leaaiy)
o e g arall e ladiad ol cla o
o A dalay Ll 1A (s 5 aY) Jal sl
a5 a8 L 138 5l dale o adias Y 3l
e i noat 8 Kelvin oHIS Al
Bolallda )l

e sindll e go il alasiuly S Al U3
w25 thermometer Gas baall & il
Y @lld g ) jall daa g darall Gy 48N
Lebain J4 3D mes ol 2y Ol (e
Shea gy bl Gl 55,0 all ds s Gl
Sle J<all S cliaiall s vie o) |l
By 273- a5 ) s da ) die (Ledalin
Y Ll s Gsllaall Jgall s s pall s e g
St plae adagle s Jlall g o0ty pad

Gllaal) iall Lualls 5 AY) sy il

12

Gas 1
P i
" Gas ?
- BEE
-100 0 100 200 T




Joy QL s G Sl g 6 DA e ae )L 48] doleal) ) Cisia
vie LglS Sl Lgidiinl e Gliaiall e die 53 ) adl 4o Jlaily hian
1 a5 slug Jasall 4y plail) el Lavie ()5S 45 g da )2 273 50 a A
Ll 450 4552 273.15- 2ie <l lall Jaaall 3305 ddais (IS Qlal) i)
o (sl Jie) Lariinall salall g 55 e ading ¥ aan g il dums je Akl
ot s Al sl il o ALl oda < ey gyl o
Glaal g il 5l 13 s a5 273.15- (el moail) s sl

.absolute scale
L;Adu:mj\ JA.\S\} ng.mj\ Jﬁﬂ\u.u:\é).d\ u\ﬂ‘ﬂ_ﬂc}
T'(in °C)=T(in °K)—-273.15

Celsius Pt Kelvin
boiling water  100°C — | [ [— 373K

melting ice 0o —| | |— 273K

absolute zero -273 080 — ! — 0K
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Comparison of Temperature Scales
Kelvin Celsius Fahrenheit  Set Points
373 100 212 water boils
310 37 98.6 body
temperature
273 0 32 water freezes
0 -273 -460 absolute zero
5 jall e ulidl Aala el iy il AB)
Temperature Conversion Formulas
Example Formula Conversion
21°C=294 K K=C+273 Celsius to Kelvin
313 K=40°C C=K-273 Kelvin to Celsius
89 °F =31.7°C C=(F-32)x5/9 Fabrenhert t©
Celsius
50 °C = 122°F F=(Cx9/5)+32 Celsius ‘©
Fahrenheit
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Platinum Resistance thermometer consists of a fine platinum
wire (platinum coil) wound in a non-inductive way on a mica
frame M (as shown in Figure). The ends of this wire are

soldered (p5~k) to points A and C from which two thick leads
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run along the length of the glass tube (that encloses the set up)
and are connected to two terminals (P, P) fixed on the cap of the
tube..

Also, by the side of these leads, another set of leads run parallel
and are connected to the terminals (C, C) fixed on the cap of the
tube. These are called compensating leads and are joined
together inside the glass tube. The compensating leads and the
platinum wire are separated from each other by mica or
porcelain separators (D, D). The electrical resistance of the (P,

P) leads is same as that of the (C, C) leads.

Po T olC
po 1 ’ oC

N
NN

s

)

Platinum

g /Eoil

M

‘_s_'gﬁ)_.d\ J:’-‘)")m
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Example

An object has a temperature of 50°F. What is its temper-
ature in degrees Celsius and in kelvins?

Solution Substituting Tp = 50°F into Equation 19.5, we
get
Te=23(Tg — 32) =3(50 — 32)= 10°C

From Equation 19.4, we find that

T=Tc+273.15= 283.15K

Example

A pan of water is heated from 25°C to 80°C. What is the
change in its temperature on the kelvin scale and on the
Fahrenheit scale?

Solution we see that the change®
temperature on the Celsius scale equals the change o
the kelvin scale. Therefore,

AT=ATc=80—-25=55C*= 55K
From Equation 19.5, we find that the change in temper:

ture on the Fahrenheit scale is greater than the chang
on the Celsius scale by the factor 9/5. That is,

ATp =2 ATc =2(80 — 25)= 99 F*
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Boyle's Law :When gas is kept at constant temperature its
pressure is inversely proportional to the volume.
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