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Heat
++ Heat is an energy that raises the temperature
of a thing by causing the molecules in that
thing to move faster,
<+ SI Unit of Heat is joule.
%+ The unit calorie is also used.
Temperature
# The measurement of warmness or coldness of
a substance is known as its Temperature,
< SI unit of temperature is kelvin.
# Celsius and Fahrenheit are the other unils
used.
# the room temperature of water is approximately

3eC

Heat and Temperature
Heat and temperature are not the same thing, they in
fact mean two different things:
# Temperature measures the average kinetic
xenergy of molecules,
% Heat measures the total kinetic energy of the
molecules in the substance.
Calorie
< One calorie is the amount of heat energy
required to raise the temperature of 1 gram of
water through 1°C.
** The relation between calorie and joule is given
as, 1 calorie = 4.186 J.

The amount of energy in food
items is measured by the unit
kilo calorie.

1 kilo calorie = 4200 | (Approximately).

Temperature Units:

There are three units which are used to measure the

temperature:

1. Degree Celsius,

2. Fahrenheit

3. Kelvin.

Degree Celsius:

< Celsius is written as°C and read as degree.

*» Celsius is called as Centigrade as well,

# Celsius is the common unit of measuring
temperature, termed after Swedish
astronomer.Anders Celsius in 1742,

% before that it was known as Centigrade as
thermometers using this scale are calibrated

from (Freezing point of water) 0°C to 100°C
(boiling pomnt of water),

& In Greek, *Centium’ means 100 and ‘Gradus’
means steps, both words make it centigrade and
later Celsius.

% Interval has been divided into 100 parts

Fahrenheit;

4+ Fahrenheit is written as °F for example 25°F

<+ Fahrenheit is a Common unit to measure human
body temperature.

% Ttis termed after the name of a German Physicist
Daniel Gabriel Fahrenheit.

<+ Freezing point of water is taken as 32°F and
boiling point 212°F.

# Interval has been divided into 180 parts.

% The formula to convert a Celsius scale to
Fahrenheit scale is:

F=E C+32

L}

The formula for converting a Fahrenheit
scale to Celsius scale is:

C=3g (F-32)

Lr=1F"

Kelvin:

Kelvin is written as K.

The 51 unit of temperature is kelvin (K).

Kelvin scale is termed after Lord Kelvin.

It is the ST unit of measuring temperature and

written as K also known as absolute scale as it

starts from absolute zero temperature.

% On the Kelvin scale 0 K represents absolute
zero, the temperature at which the molecules of
a substance have their lowest possible energy.

% The solid, liquid, gaseous phases of water can
coexist in equilibrium at 273.16 K.

< Kelvin is defined as 1/273.16 of the triple point
temperature.

< The formula for converting a Celsius scale to
Kelvin seale is: K = C+273.15

Absolute zero

XA

*
-l-"

%+ The temperature at which the pressure and
volume of a gas theoretically reaches zero is
called abzolute zero.

<+ For all gases, the pressure extrapolates to zero at
the temperature -273.15 *C. It is known as
absolute zero or 0 K.
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Relation between Fahrenheit scale and Celsius scales is as under.
(F32) - %

9 5
ﬁ

, K=273.154C

The equivalence between principal temperature scales are given in Table for some temperatures.

Celsius scale

Temperature Co) Farenheit scale ('WF} Kelvin scale (K)
Boiling point of water 100 212 37315
Freezing point of water 0 32 273.15
Mean temperature of — SHE s
human body :
Room temperature 72 23 296.15
{Average)
27315 ke
Fahrenheit Cealsius el win :
7 = 45 LT
et P Eoiling ] al®
2i2°F 424 100c -4 37315k - .1~ Point of e g
Waler n EE‘;
il
ol
Freszing Agie
FTFF = oc = 04 27315k = . — Pgird of Sl
o'F = _R_§ 18 - 4 288 K = . - WAt High 0 KELVIN
—ss0'F — 4 -273c — 4 0w = r— ﬁzb"d“m
{_ | Solved examples
1. How much will the temperature of 68°F be in Celsius
Figure 7.6 Types of temperature scales and Kelvin?
Given :
HEAT AND TEMPERATURE Temperature in Fahrenheit = F = 68°F
KEY CONTRIBUTORS 102 KELVIN Temperature in Celsius ==}
Temperature in Kelvin v K= ¢
(F-32) C
9 5
(68-32) C
¥ 5
Lusrd Kelvin Amdlers Celvims
: 36
C=5x = X"C

K=C+27315=20+273.15=293.15

Thus, the temperature in Celsius = 20%C
and in Kelvin = 293.15 K
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2. At what temperature will its value be same in Celsius
and in Fahrenhent?
Given : If the temperature in Celsius is C, then

the temperature in Fahrenheit (F) will be same,

e F=0 (F-32) __E
9 5
{or)
(C-32) ©
Q 5
(C32)x5=Cx9
5C-160=9C
4 C=-160
C=F=-40

The temperatures in Celsius and in

Fahrenheit will be same at — 40

Problem 1
Convert the following
i. 25 °C to Kelvin ii. 200 K to *C

Solution:
i. T,=T,+ 273.15
Tx =25 427315 = 29815 K

il L. —'T 77335
T,C =200 - 27/3.15 = -73.15 °C
Problem 2

Convert the following
i. 35°C to Fahrenheit (°F) ii. 14°F to °C

Solution:
i T,=T.,.x184+32
T=2"Cx18+32 =771
ii. T, = (T, —32)/1.8
T =4 —32)] 1.6 =+~10"C

Thermometer:

Thermometer 15 the most common mstrument o
measure temperature,

Why Mercury or Alcohol is used in Thermometer?
# Mostly Aleohol and Mercury are used in
thermometers as they remain in liquid form even
with a change of temperature in them.

-

¥ A small change in the temperature causes
change in volume of a liquid.

4 We measure this temperature by measuring

expansion of a liquid in thermometer,

Properties of Mercury:-

< Its expansion is uniform. (For equal amounts of
heat it expands by equal lengths.)

< It 1s opaque and shining.\

It does not stick to the sides of the glass tube.

% Itis a good conductor of heat.

% It has a high boiling point (357°C) and a low
freezing point (—=39°C). Hence a wide range of
temperatures can be measured using a mercury
thermometer

Properties of Alcohol
% The freezing point of alcohol s less than
100°C. So it can be used to measure very low
Lemperalures,
% Its expansion per degree Celsius rise in
temperature is very large.
% It can be coloured brightly and hence is easily
visible.

Types of Thermometers
Clinical Thermometer

# These thermometers are used to measure the
temperature of a human body, at home, clinics
and hospitals.

% All clinical thermometers have a kink that
prevents the mercury from flowing back into the
bulb when the thermometer is taken out of the
patient’s mouth, so that the temperature can be
noted conveniently.

%+ There are temperature scales on either side of
the mercury thread, one in Celsius scale and the
other in Fahrenheit scale.

# Since the Fahrenheit scale is more sensitive than
the Celsius scale, body temperature is measured
in F only.

< A clinical thermometer indicates temperatures

trom a minimum of 35°C or 94°F to a maximum

of 42°C or 108°F.
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Precautions to be Followed While Using a Clinical

Thermometer

The thermometer should be washed before and
after use, preferably with an antiseptic solution.
Jerk the thermometer a few times to bring the
level of the mercury down. Before use, the
mercury level should be below 35°C or 94°F,

.
1‘1‘

*
i‘t

They are also used in the indusiry as they can
measure temperatures higher than what clinical
thermometers can record.

The stem and the bulb of a lab thermometer are
longer when compared to that of a clinical
thermometer and there is no kink in the lab
thermometer.

Do not hold the thermometer by its bulb. g
¢+ Keep the mercury level along your line of sight
and then take the reading.
* Handle the thermometer with care. If it hits
against some hard object, it may break.
< Do not place the thermometer in a hot flame or
in the hot sun.
Laboratory Thermometers

A laboratory thermometer has only the Celsius
scale ranging from —10°C to 110°C,
Precautions to be Followed While
Laboratory Thermometer

< Do not tilt the thermometer while measuring the

temperature. Place it upright.

%+ Note the reading only when the bulb has been

surrounded by the substance from all sides,

Using a

L

% Laboratory thermometers are used to measure
the temperature in school and other laboratories
for scientific research,

Difference between clinical and laboratory thermometer

Clinical Thermometer Laboratory Thermometer
Clinical thermometer is scaled from 35°C Laboratory thermometer is generally scaled from
or from 94°F to 108°F. Q1S 110°C.

Mercury level does not fall on its own,

a kink near the bulb to prevent the fall of

Mercury level falls on its own as no kink is present.

Temperature is read while keeping the thermometer

! : g ﬂrmuutl'l.L_ g ben in the snun:e of temperature, e.g. a liquid or any
SR other thing.

No need to give jerk to lower the mercury level.
It is used to take temperature in laboratory.

To lower the mercury level jerks are given.
It is used for taking the body temperature.

Digital Thermometer

’ In humans, the average % Mercury is a toxic substance and is very difficult
~ internal temperature is to dispose of if a thermometer breaks.
- 37°C (98.6°F), though it o T’hfi'se days, digital thermometers are available
- which do not use mercury.
varies among individuals. % Instead, 1t has a sensor which can measure the

heat coming out from the body directly and from
that can measure the temperature of the body.

However, no person always has exactly
the same temperature at every moment of

the day. Temperatures cycle regularly up
and down through the day according to

activities and external factors.
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