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A PROGRAMMED TEXT ON THERMOMETERS

LINEAR OVERT FORM

S —

About this Prggramme H

On reading this programme, you will know many interesting
things ;bout thermometers, Thermometers are the instruments
used to measure the heat levels: You have to know something
about thermometers because we use them in hospitals, laberatories,

houses and so on,

How to Read this Book 2

(1) This book contains small steps called frames, Read
each frame carefully,

(2) In some frames there will be a gap followed by two
or more alternatives in the brackets, You have to select the

suitable answer,

(3) In some frames there will be a gap or gaps. You have
to fill in the gaps with suitable word or words,

() 1In some frames you have to tickmark the number of the
correct answer or answers,

(3) You have to read each frame; think of the correct
answer and then write it against the serial number on the
separate answersheet given to yous If serial number of the
answers are given to any question in the answer sheet you may
put the tickmark _/ on the correct one and do not write the
complete answery, Do not write anything in this book,

.0.2
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(6) The correct answers are given in the same frame on
the left hand side of the wmargin, Keep the answer covered with

a card given to youy

(7) After writing your answers, move the card and check
whether you are right or not,

(8) 1If your énswer is correct, then go to the next frame,
But if your answer is not correct, do not worry., Read the

frame and try it again,

COVER the correct answers
READ the frame
UNDERSTAND it

WRITE the answer

CHECK your answer

PROCEED FURTHER



(a) Yes

(b) rises
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‘A beaker filled with water is kept on fire,

(a) Does the water get heated? (Yes/No)

(b) Its heat level (rises/falls),

(a) cooled

(b) falls

24

A pot of water is kept in ice.
(a) It gets (heated/cooled),,

(b) Its heat level » (rises/falls),

Yes

3e

On heating, the heat level of water rises,
On cooling, the heat level of water falls,

Can the heat level be changed by heating or
cooling? (Yes/No)

Yes

b,

Ice water and boiiing water differ in their heat
levels, 1In other words, ice water and boiling
water differ in their temperatures,

Does the temperature indicate the heat level
of a substance? (Yes/No)

(a) level
{(b) high

(e¢) temperature

5e

(a) Temperature indicates the heat
of a substance,

(b) When the heat level is high, we say that
the temperature is __ (high/low},

(c) When the heat level is low, we say that
the is lowe

hot

6e

The heat level of a substance is scientifically
known as the temperature of that substance, A
substance at low temperature is said to be cold,

A substance at high temperature is said te be
(cold/hot),.
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7. (a) If the temperature of a substance is
(high/low) we say that it is hot,

(a) high (b) If the of a substance is low,
(b) temperature we say that it is cold.

8, What are the common words used to indicate
the follewing?

(a) cold (a) Low temperature 2
(b) hot {b) High temperature $

9e The following is one way of FEELING whether
a substance is cold or hot,

Observe the figure carefully and answer the
following £

Tap Water . Hot Water
B C

(a) Ram dipped his right hand finger in the
" beaker A, It was felt hot/cold),

(b) Ram dipped his left hand finger in the
(b) hot beaker C, It was felt (hot/cold),

" 10, Then he dipped both the fingers in the beaker B,
to the right hand, the water in the beaker B was
felt hoet and to the left hand it was felt cold,

Can the exact temperature of water be known by
No touching it? (Yes/No)




(i1) _/

11,
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b &

Tickmark _/ the number of the correct answer.
Ram's experience regarding the temperature of
water in beaker B,

(i) remained the same, (¢ )

(ii) differed from hand to hande ( )

could not

12,

By touching the tap water, Ram

(could/could not) know its exact temperature,

temperature

13

Heat level or temperature of a substance can be

measured scientifically using a thermometer,.

The instrument used to measure the
of a substance is called thermoemeter,

thermometer

14,

To measure the temperature of a substance we
use an instrument called .

Yes

15,

Can Ram know the exact temperature of water in
beaker B by using a thermometer? (Yes/No)

(a) rises
(b) falls

16,

(a) When a substance is heated, its temperature
(rises/falls),

(b) When a substance is cooled, its temperature

temperature

17

On heating or cooling a substance, its
changes,
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Obsérve the figure carefully and answer the
following frames 2

\

B [ 4

' In figure A the flask is filled with water

upto level 1,

The flask is heated with a burner as shown
in the figure B

Due to heating, the level of water

4

rises (rises/falls) from Level 1 to Level 2,
19, Burner is removed and the flask is cooled,
On cooling, the level (rises/falls)
falls as shown in figure C,
20, Tickmark _/ the number of the correct answer,

(e) _/

Rise in the level of water in figure B is due
to

(a) cooling ( ) '
(b) adding some more water ( )
(c) heating ( )
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21, The level of milk rises when it is heated,
falls But on cooling, its level (rises/falls),

22, TWhen any liquid (milk or water) is heated, its
level rises and it occupies (more/less)
more space,

23, Occupying more space on (heating/cooling)
heating is called expansion,

279 When water is cooled, its level falls and it
less occupies space,

254 Occupying less space on cooling is called
contraction (expansion/contraction},

26, Tickmark _/ the number of the correct answer,
Expansion means ‘
(i) occupying more space on cooling
(ii) occupying less space on cooling

(1iii) occupying more space on heating

S )
- vt e e

(iii) _/ (iv) occupying less space on heating

27, When the temperature of a substance falls, it
contracts , (contracts/expands),

28, Below are given some words related to expansion
and contractiom, Tickmark (_/) the number of
only those related to contraction,

(i)  Cooling ( )

(ii) PFall in the temperatue ( )

(1) _/ (iii) Occupying less space ( )
(ii) _/ (iv) Rise in the temperature ¢ )
(iii) _/ (v} Occupying more space ( )
( )

(vi) Heating
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29, The thermometer is constructed on the principle
rise - ‘ that liquids expand with (rise/fall) in
temperature temperature and contract with fall in -

30, Below is given the figure of a thermometer,
Study the figure carefully and recognize the
various parts of it,

rd \\
/ ﬁh >
sy U. F P

Glass Tube ¢

3 pa—
tem g Scale

L. F. P

Jsts Biercury

(a) The lower end of the thermometer which is
filled with mercury is called the .

(b) Thermometer has a scale to measure the
of a substance,

(¢) The scale is marked on the stem,

(a) bulb In the figure above, some divisions are marked

on the stem of the thermometer, These divi-
(b) temperature sions make a which helps to measure
(e) scale temperature, )

31, (a) The thermometer is filled with ‘e
: Tickmark _/ the number of the correct answer,
"(b) Mercury is filled in the

(a) mercury (i) entire stem ( )
(b)i/ (ii) part of the stem ¢ )
(0) upper (C) UF.P., is at the (]_ower/upper) end

of the temperature ScalGe
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32, U.,F,P, is the upper fixed point of the scale,

The lower fixed point of the scale is marked
L.FQFO as .

3% Thermometer is constructed on the principle of
expansion. and contraction of liquids,

Let us see the material used in the construection
of the common thermometer.,

Study the figure carefully and answer the
following frames ¢

Caa - )
.t

FPUNKEL

STEM

GLASS 74/RE ~

BeweB

A tube with narrow and uniform bore which is
glass . made up of (glass/metal) is taken,

34, (a) The lower end of the glass tube is blown

into a’ h ®
(a) bulb (b) The funnel is at the (lower/upper)
(b) upper - end of the tube,

35 The upper end is used to pour the into
mer cury the glass tube,




funnel

366

i

The upper end is in the shape of a
through which mercury can be poured,

(a) funnel
(b) heated

37

The following frames describe the process of
filling the bulb and the stem with mercury
and sealing its upeer end,

Study the figures carefully and answer the
following frames 3

+—+ Stem

(a) The mercury is poured through the
(bulb/funnel),

(b) After pouring some mercury, the bulb is-
(heated/cooled) with the burner,

air

38

The glass tube contains air imside it, On
heating, the mercury expands and drives the
outy




cold

39

<D
LT
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Burner is removed and the glass tube is
allowed to cool down, The mercury in the
glass tube becomes (not/cold).

mer cury

40.

Heating and cooling are repeated till the entire
bulb and a part of the stem are filled with

@

air

41,

-

The mercury is heated in order to drive all the
out,

closed

42,

After driving all the air out, the upper end

is (clesed/kept open),

(ii) _/

43

Tickmark _/ the number of correct answer,

Mercury is strongly heated in order to
(i) seal the thermometer ( )
(ii) drive the air out «( )
(iii) make the mercury expand ( )

above

LN

The air above the mercury level is driven out,
Thus a vacuum is created, The vacuum is
(above/below) the mercury level,

vacuum

45,

After sealing the upper end, there is

———————————

(air/vacuum) above the mercury level,

mercury

46,

After sealing the upper end, there is no air
(= vacuum) above the level of .

vacuum

47,

There is (air/vacuum) above the mercury
level, - '
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48, The mercury expands when there is a

————————

rise (rise/fall) in temperature,

49, The thermometer would burst if there is no
mercury space for the (mercury/air) to expand,

50. The thermometer would burst at higher temperatures
vacuum if there is no (air/mercury/vacuum),

51, Vacuum allows the mercury to (expand/
contract),

52, The level of a shining liquid can be seen clearly
through the glass, So shining liquids are highly
suitable to be used in the thermometers, -

Mercury is used in the thermometers because it
shining is a liquid,

5% Ligquids which wet the glass do not show exact
readings, Mercury shows the exact readings
because it ;__ (wets/does not wet) the

does not wet glass,

54, The ligquid used in the thermometers should be
a good conductor of heat (i.e, it ghould take up
heat readily). ’

Mercury is used in the thermometers because it
is a good oftheat,

554 Bad conductors do not take up heat readily,

Can we find out small changes in temperature
using 'a bad conductor of heat (i.e, one which
No ’ does not take up heat readily)? (Yes/No)




(v) _/
(¢) _/
(e) /
() /

RS

56, Of the following, tickmark _/ the number of
those statements which describe why mercury

is used in the thermometers s

{a) Mercury cannot be seen through the glasse(
b) Mercury is sensitive to even small
changes in temperature,
%c; Mercury does not wet the glass.
d) Mercury expands and contracts very
slowly,
e) Mercury can be seen through the glass,
f; Mercury is a shining solid,
g) Mercury is a shining liquid,
h) Mercury sticks to the glass,

p g e S S’ e S’

(a) above
(b) rises

57 On the stem of the thermometer are marked the two
important points of the temperature scale, namely,
the UQFQP. and the L.FQP‘

In the following frames the procedure of marking
the U.F.P, is described,

Observe the figure carefully and answer the
following frames &

" Thermometer <=

MARKING THE U.F P~

(a) The thermometer is kept (above/below)
the level of boiling water,

(b) Due to the high temperature of boiling water,
the mercury level in the thermometer
(rises/falls),
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58, (a) After reaching a point (at the boiling
~point of water), the level of
in the thermometer does not rise further,

(a) mercury (b) This point is marked as the
(b) upper (upper/lower) fixed point,

59, The temperature at which water boils and

turns into steam is called the boiling point

water - of (water/mercury),

60, The mercury remains steady at the
hoiling point of water,

61, Upper fixed point (U.F.P.) of the temperature

scale is marked at that point where the mercury

steady level is (steady/rising).

62, The boiling point of water at which the mercury
Upper Fixed level is steady is marked as the
Point or of the

or scale,

U.F.P,

63+ Does the U,F.P, indicate the boiling point
Yes of water?

(Yes/No)
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6he We have seen that the U.,F.P. is marked at the
boiling point of water, In the following
frames the process of marking the Lower Fixed
Point (L.F.P.) of the temperature scale is
described,

Observe the figure carefully and answer the
following frames ¢

MARKING THE L.F. P.

Bulb of the thermometer is put in a funnel
ice filled with melting

(

65, Due to the low temperature of melting ice, the
falls level of the mercury (falls/rises),

66. (a) After reaching a point (at the melting point

of ice) the level of does not fall
further,
(a) Mercury (b) This point is marked as the

(b) lower ' (upper/lower) fixed point,
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Lower Fixed
POint’ LoF.PO

67 The temperature at which ice melts is called the
ice melting point of (ice/water/mercury).,
68, Mercury remains steadyy at the point
- melting of ice,
69, Lower Fixed Point (L.F.P.) is marked at the point
steady where mercury level is (steady/falling).
70, The mercury level remains steady at the melting

point of ice, This is marked as the
or of the scale,

71,

(i1) _/

Tickmark _/ the number of correct answer,
U.F.P. indicatesthe
(i) melting point of ice ( )

(ii) boiling point of water ( )

72,

(1) _/

Tickmark _/ the number of correct answer,

The fixed point marked at the melting point of
the ice is the -

(i) L.F.P, ( )
(ii) U.F.P. (¢ )

(D

L.F.P.

There are many divisions between the L.F.P. and
U.F.Ps These divisions are marked with numbers,
The process of marking the divisions and numbers
between the U,F.P. and is called
graduating the thermometer,

The
graduating

Marking the divisions and numbers of the tempera-
ture scale is called ‘ the thermometer,




75«
divisions

numbers
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Graduating the thermometer is the process of
marking the and of the
temperature scale (any order),

ot

766
upper
lower

The divisions and numbers are made after
making the and fixed
points. (any order)

e

temperature
scale

By marking the divisions and numbers, we get
the (U.FOPO and L.F.PO/
temperature scale),

78.

No

After graduating (marking the divisions and
numbers) we get either the Centigrade (C)
scale or Fahrenheit (F) scale of temperature,
C and F scales differ in 3 ways ¢

(i) the value of L.F.P,
(ii) the value of U.F,.P,

(iii) the number of divisions between
UFePe and L,F,. P,

Do C and F scales contain the same number of
divisions between U.F,Pe. and L.,F.P,?
(Yes/No)
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1

o

(G/F) scale,

79, Now we shall study the differences between
, the C and F scales,
Observe the figure carefully and answer the
following frames & ‘
/ C F
' o Yy
100 < B F. P, 7 212
i
| g o
’ 8 .2
' > B
A 2
A o
> 8 o 4
o L.F. P, 32
UsF Py .
a) 100 2a U.F.P. marked on the C scale is °C
b) 212 b) U.F.P. marked on the F scale is oF.
806 L.F.P,’
a) 0°C a) L.F.P. marked on the C scale is .
b) 32°F b) L.F.P. marked on the F scale is B
81, Number of divisions between the U.,F.F, and L.F.P,
(a) How many divisions are there in a C scale?
a) 100 ) .
b) 180 (b) How many divisions are there in a F scale?
e} F

@
(c) 32°F is the L.F.P, of
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82, 32°F is marked at the (U.F.P./L.F,P,)
L.F,P. of“the F scale,
83. Using a Centigrade scale, can we measure
. temperature very much higher than 100°C?
No (Yes/No)
do .
84, What ithe following abbreviations and
symbols stand for?
(i) Lower ‘(i)  LJF.P. 3
Fixed Point
(ii) Degree (ii) ° s
(iii) Degree (iii) °cC D)
Centigrade .
(iv) TUpper (iv) U.F.P. 2

Fixed Point
(v) Fahrenheit

(vi) Centigrade

(v) F

k1

(vi)v c

*»”

85,

(a) 100°C,212°F
(v) 0°C, 32°F
(c) 100, 180

Compare the Centigrade and Fahrenheit scales,

- - -— - o

Centigrade  Fahrenheit

(a) UF.P, is
(b) L.F.P. is

(e) No. of divisions
are

ST ————————— S ————n———
——————————— S ——————————————y
-
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86. Observe the figure carefully,
The parts of the two thermometers with their
U.F.P. and L.F.P., are shown. You have to write
the values of those points in the blanks given
below,
Figure A shows the scale that contains 100
divisions,
Figure B shows the scale that contains 180
divisions,
, S -
// |
. A B
: m ;
:l - «
[
d
' ‘
:rl\./ 1
//
Fill in the blanks 2
A, (1) The figure 'A' shows the
A.él?ﬂentigrade (Centigrade/Fahrenheit),
2)Fahrenheit (2) The figure 'B' shows the
) (Centigrade/Fahrenheit),
B.%i) 100°C B, Eig Value at 'a' is - z100°0/212°F§.
2) 0°C 2) Value at 'b! is 0°C/ 32°%F).
%3} 2129°F EB Value at 'e! is . . "
4 329 4) Value at 'd! is
' 87. Temperatures are written as 23°C, T1°F, 4.8°C,
5D6°F etcO i " "
Two "decimal eight degrees Fahrenheit is written

as (2.8°F/2,8°C).

2,8°F

”
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88, Twentytwo degrees Centigrade is written as
22°C (22°0/22°F),

89, 61°C is the temperature which is 61 degrees above
thé zero degree of (Fahrenheit/Centi-
Centigrade grade),

90, If the temperature is expressed in Fahrenheit
F scale, the symbol (C/F) is to be used,

91, Temperature below the 0° are expressed with
a minus sign, -

~-61°C is a temperature which is (above/
below beléw) the 0°C,

92, -~47°F is a temperature which is 47 degrees
below - (above/below) the O°F,

93, 17 degrees below the 0°C is written as
-1700 (1706/—17°C).

&

94, -38°F is a temperature, 38 degrees below the
0°F . " (o°c/o°F).

95, Tickmark _/ the number of the correct answer,
~23°F is a temperature which is

(1)“above the O°F (¢ )
(2) below the O°F ( )
(2) _/ (3) below the 0°C ( )
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(a) water

(b) rise

(c) mercury

(d) temperature

- 20
(a) To find the temperature of hot water, the

bulb of the thermometer is immersed in
hot N

(b) Due to the high temperature of hot water,
there is a (rise/fall) in the

mercury level,

(c) The main scale divisions to which the level
of rises is noted,

(d) The number marked on that particular division
where mercury level remains steady gives the
of the hot water,

97.

4

40®C

The temperature of water at 50°C is more than

the temperature of water at (60°C/x0°C).

98,

higher

The bulb of a thermometer is first kept in water
at 50°C., Then it is kept in water at 45°C, The
level of mercury at 50°C is comparatively
(higher/lower) than that at 45°C,

99.

high

When the mercury level is higher, we can say
that the temperature is comparatively
(high/low), '

100,

(3)
(2)
(%)
(1)

-order,

Below are given the siteps followed in using a
thermometer, But it is not given in the proper
Write the number of the correct order
of the steps in the brackets g

1, Final recording of temperature‘e.g.51°c (

N’ e’

2, Mercury level of thermometer changes,' (

% Bulb of the thermometer is put in the
liquid,

%, Main scale division near the mercury
level is noted,

S N
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101, Common thermometers are used to measure the
temperature of a substance, To measure the
atmospheric temperature of a day, that is, the
maximum and minimum temperatures of a day, or
the body temperature of a patient, we need some
special thermometers, !

The minimum temperature of d day can be measured .
special using a (common/speécial) thermometer,

102, Thermometers which record the atmospheric

temperatures of a day are %

ii) Minimum thermometer

gi) Maximum thermometer

iii) Six's thermometer

Thermometer to measure our body temperature is

' (i) Clinical or Doctor's thermometer,

Maximum thermometer records the (ma ximum/
maximum minimum) temperature of the day.

103, Maximum thermometexr records the maximum tempera-
ture of the day, Observe the figure of the
maximum thermometer carefully and recognize the
parts before you proceed further,

Index Mercury Index
; ! ST T T L D
. ,Haerpnnﬁ 1020 30 4 s 6 70 s 9io 10‘0 1,10 xlzo xlso

THE MAXIMUM THERMOMETER

2a)‘ mercury
b) mercury
gci spring
d} indéx
e) 10, 130

(a) The bulb and a part of the stem of the
maximum thermometer are filled with .

(b) The steel index is above the level of .

(c) Look at the enlarged figure of steel index,
It consists of a special part called hair =,

(d4) Hair spring is a part of steel .
(e) The scale.is marked from °F to °F.
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104, The steel index is shown separately in its
index enlarged form, It consists of two important
hair spring parts namely and (any order).

105, (a) The scale is marked from °F to oF,

(b) The highest value of the scale (130°F) shown

(a) 10, 130 in the figure, is (near/away from)
(b) away from the bulb,
index 106, Above the level of mercury is a steel .

107, When the temperature of the day rises, the
mercury (expands/contracts) and

expands moves upwards,

108, ‘The index is (above/below) the level
above of mercury,

109, 8o the rising mercury pushes the index
upwards ’ (upwards/downwards),

110, The upward movement continues till the
maximum (maximum/minimum) temperature is reached,

111, When the maximum temperature is reached, the
mercury stops moving, And, therefore, the
steel index also (stops moving/

stops moving moves further),

"112, When the temperature falls, the mercury
contracts : (expands/contracts).

down 113, The contracting mercury moves (up/down),
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114, When the temperature falls, the steel index
. does not move with mercury because it is
spring prevented by the hair .

115, Vhen the temperature rises, mercury expands and
pushes the index . (upwards/downwards)
upwards till the maximum temperature is reached, '

116, When the temperature falls, mercury contracts
down - and moves (up/down),

117, But the steel index does not move because the
hair spring prevents it from moving
downwards (upwards/downwards),

118, The downward movement of the steel index is

hair spring prevented by the .

119, The mercury level falls with fall in temperature,
. So the maximum temperature cannot be indicated
mercury by the level of .

120, Tickmark _/ the correct number of answer,
When the mercury falls, the steel index

(i) moves upwards ¢ )
(ii) moves downwards ( )
(iii) ./ (iii) does not move ( )

121, Maximum temperature of the day is recorded by the
index steady position of the- (mercury/index),

122, When the temperature falls, the level-of
mercury changes,
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123, The index remains in the steady position
. showing the maximum temperature of the day

because it is provided with .

index

124, The maximum temperature of the day is recorded
by the lower end of the .

aleohol

L THE MINIMUM THERMOMETER

125, The minimum thermometer records the minimum
temperature of the day,

Below is given a diagram of the minimum
thermometer,

Observe the figure carefully and answer the
following.

Alcohol Index

ST T T T T T T e T

302 10 0 1020 3040 50 60 70 30 S0 100 110 120 130

:—’ Hair Spring \

The bulb and a part of the stem are filled
. with - .

-

Inde;:

below

126, The steel index is (above/below) the
alcohol,

falls

127, As the temperature of the day falls, the level
of alcohol (rises/falls),

lower

128, The scale extends below the 0°F on the
(lower/upper) side of the scale,




- 185

- 25 =

129, -So, can minimum thermometer record temperatures
Yes below the O°F? (Yes/No)

hair spring 130, The index is provided with a "

131, The steel index of the minimum thermometer is
alcohol placed inside the (alcohol/mercury).

132, The steel index can move downwards only,

No Can the index move upwards? (Yes/No)

’

133, When the temperature rises, alcobhol

expands . (expands/contracts) and moves upwards in the stem,
134, The index (will/will not) move
will not upwards, ;

135, When alcohol expands and moves upwards, the

doesn't steel index (moves upwards/
move

doesn't move),

136, The steel index does not move when the alcohol
expands (expands/contracts),

137, When the temperature rises, alcohol expands
upwards and moves (upwards/downwards),

138, The index is provided with a special part called
hair spring the .

139, The hair spring prevents the from
index moving upwards,
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140, So when the alcohol expands and moves upwards,
) the steady position of the index

is not (is/is not) changed,

141, When the temperature falls, alcohol contracts
downwards and moves ' (upwards/downwards).

142, When alcohol moves downwards, ittdrags the
downwards - steel index (upwards/downwards),

143. When the minimum temperature is reached, alcohol

stops moving

stops moving downwards, And steel index also
(stops moving/moves) downwards,

144, The upward movement of the steel index of the
minimum thermometer is prevented by the
hair spring )
145, Tickmark‘_/ the number of correct answer in the
answer sheet,
When alcohol expands and moves upwards, the
steel index
(i) moves upwards « )
(ii) moves downwards (. )
(iii) _/ (iii) does not move ( )
146, Tickmark _/ the number of correct answer in

(i1) _/

the answersheet,

When alcobol contracts and moves downwards,
the index

(i) moves upwards ( )
(ii) moves downwards ( )
(iii) does not move ( )
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The minimum temperature of the day is
recorded by the upper end of the .

48,

(ii) _/

Tickmark _/ the number of correct answer.

The part that records the minimum temperature
of the day is

(i) the level of alecohol ( )
(ii) upper end of the index ( )

(iii) lower end of the index ( )

149,

index

Before using the maximum or minimum
thermometers a second time the position of
the steel is to be adjusted using
a small magnet (magnet attracts steel),

150.

inside

Using a magnet, the index of the minimum
thermometer is to be brought
(above/inside) the alcohol,




151,

%i) minimum
ii) maximum

. 183

In the figure, the position of the indices of
maximum thermometer and minimum thermometer are
given, Observe the figure carefully and answer
the following, :

/ﬁ e
. B -

— 75 Ckl

Pt 70
ZF

a+‘-ﬁ*

i)
B2 fem 75

b it " e

(1) The figure A shows the (maximum/

minimum) thermometer, ]
(ii) The figure B shows the (maximum/
] minimum) thermometer, :

152, 1In the maximum thermometer the index is
above (above/inside) the mercury,
153, In the minimum thermometer the index is inside
alcohol the (write the name of the liquid),
154, The upper end of the index in the minimum
70 thermometer is at °F,
155, The lower end of the index in the maximum
90 thermometer is at °F,
156, 90°F indicates the (maximum/minimum)
maximum temperature of the day,
70 157, Minimum temperature of the day is °F,
158, Maximum temperature is recorded by the
lower (upper/lower) end of the index,




159

(e) _/
(e) _/

189
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Tickmark _/ the number of TWO special parts
of the maximum and minimum thermometers not
found in common thermometers ¢

(a) Scale ( )
(b) Glass tube
(e) Hair spring
(d) Bulb

(e) Index

e~ N e~ e~
e’ e e e

(£) Mercury

i.

2.
3

b,

5.

160,

mercd}y
alcohol

above, inside

upwards
downwards

lower end
upper end

rises, falls

Below islgiven a table comparing the maximum and
minimum thermometers, Column I gives the points
of comparison and alternative answers, Fill in
the blanks in Columns II and III by selecting
the correct words given in brackets in Column I,

““““““““““““““““““““““ T~ TTTTTTIITTTTT
I Maximum Minimum
thermometer thermometer

T T P SOV A Sl W U S A ST S T . T S W " SO W} T WU W " SO e S S Wy W W —-——

1. Liquid used is
(alcohol/mercury),

2, Index is (above/
inside) the liquid,

3. Index moves (downwards/
upwards),

4, Temperature of the day
is recorded by this
end of the index
(lower end/upper end),

5. Index moves when the
liquid (falls/rises),
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161, 8o far we have studied the maximum and minimum
thermometer separately. We have a combined
thermometer called Six's Thermometer, which '
reads both the maximum and minimum temperature

day of a (day/substance),

162, Observe the figure of Six's thermometer carefully
and answer the following questions &

Ve Minimum Msx;’mum

Alcohol ¢

I, o=t
P
Mercury

et 1
Iy
Mereury

P e RS RS R
T
%3
]

S1XS THERMOMETER

(a) Six's thermometer consists of a _ shaped

(a) U ~ glass tube,
(b) Six's thermometer contains the liquids
(b) alcohol and ‘ (any order),
mercury (¢c) Tt has two arms one for recording the
. temperature and the other for
(¢) maximum Tecording the temperature of the
minimum day (any order),
(d) There is a vacuum in the arm carrying the
(d) maximum (maximum/minimum) temperature scale,

(e) The maximum temperature scale starts from the
, (bottom/top) while the minimum
(e) bottom, top temperature scale starts from the .
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163, Observe the figure carefully and answer the
following frames &
PRIt s o '
TEAMDLELLD T AP S B LA
A ners At PELH 7 RE
:*:_l: ﬁ Aery
,OMS; &/
o - ~f2o
- DO ol
I ‘ FERCRY
120 | b~ O
When the temperature rises, the mercury and
alcohol (expand/contract) and mercury
expand 'moves upwards in the maximum temperature arm,

164, Both the maximum and minimum temperature arms

of the Six's thermometer are
connected (disconnected/connected),

165, The mercury in Six's thermometer (can/

can cannot) flow from one arm to the other,

166, When the temperature rises, alcohol and mercury
expand and move upwards in the maximum tempera-
ture arm, So mercury level (rises/falls

rises in the maximum temperature arme.

167. When the temperature rises, mercury level rises
in the (maximum/minimum) temperature

maximum arm, '




falls

168,

* 192

- 32

When the mercury level rises in one arm, it

falls in the other arm, With rise in tempera-
ture, mercury level rises in the maximum
temperature arm, Mercury level in the minimum
temperature arm - (rises/falls),

s

mercury

169.

The index in the maximum temperature arm is
above the level of .

upwards

170,

The mercury while expanding pushes the index
(upwards/downwards) till the maximum
temperature is reached,

remains
steady

171,

When the maximum temperature is reached, the
mercury does not rise further,

So at the maximum temperature the index

T———————

(remains steady/moves further),

hair spring

172,

Steel index does not move from its steady
position because it is prevented by the

@

higher

173

The scale of the maximum temperature arm starts
from the bottom., So higher the position of

the index, (higher/lower) will be the
temperature of fhe day .
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174, Observe the figure carefully and answer the
following frames ¢

3
ALIAP Ft L Ay
TELPERAZE - ’;—gzggﬁaee
= 9
g
f O N 3
o i-720
Bécorol

?‘é"" HE/@C(I/?y

20K W o
;

When the temperature falls, the level of mercury
(rises/falls) in the maximum tempera-

falls ture arm,
~ 175, When the temperature (rises/falls),
falls the mercury and alcohol contract,
176, W%hen the temperature falls, the level of mercury
(rises/falls) in the maximum tempera-
falls fure arm,
177. Level of mercury rises in the
minimum

temperature arm,
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178, The mercury in the minimum temperature arm
index moves upwards and pushes the upwards.,
179, When the temperature falls, the index in the
- minimum temperature arm moves
upwards (upwards/downwards),
180, When the minimum temperature is reached, the

remains steady

index (remains steady/moves
further),

181, Minimum temperature can be noted even after
index sometime because the remains steady,
182, The scale in the minimum temperature arm
starts from the top. So higher the position
of the index, (lower/higher) will be
lower the temperature,
18%, In the Six's thermometer both the indices are
mexrcury above the level of e
184, 1In Six's thermometer both the indiees are pushed
upwards (upwards/downwards) by mercury,
185, The index in the maximum temperature arm is
pushed upwards when the mercury
expands (expands/contracts),
186, The index in the minimum temperature arm is

upwards

pushed (upwards/downwards) when the
mercury contracts,

3



187,
top
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Pk

D
&

7

- 35 -

The temperature scale in the minimum temperature

arm starts from the (top/bottom),

188,

(a) U
(b) 2 or two
(c) mercury

alcobol

(d) mercury

(e) bottom, top

(£) upwards

Answer the following &

(a)

(b)

(c)

(a)

(e)

(£)

Six's thermometer is a __ shaped
thermometer,

How many indices are there in the Six's
thermometer?

What are the liquids used in the Six's
thermometer? , (any order).

In Six's thermometer, both the indices are
pushed by (alcohol/mercury),

In Six's thermometer, the maximum tempera-
ture scale starts from (vottom/
top) while the minimum temperature scale
starts from the o

In Six's thermometer, both the indices
move (upwards/downwards),
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Clinical thermometer is used to record the
temperature of human body while Six's thermo- |
meter records the maximum and minimum temperatures
of the day,

In the figure given below the parts of the clinica
thermometer are marked by the different letters,

Part A
Part B
Part C
Part D

Shows the stem of the thermometer,
Shows the bent called constriction,
Shows mercury used in the thermometer,
Shows the bulb which is filled with
HErCcury. :
The arrow at N (98,4®F) shows the
normal temperature,

3% 9% Wt 8

Part N

'*

}

Observe the figure and try to recognize the names
of the parts, Now go to B part of this page.

189"-Bo
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Given below are the parts of the clinical thermo-
meter, Observe the figure given above carefully
and indicate which part is marked by which letter
in the figure,

1, Bulb is marked by the letter N
2, Mercury is marked by the letter .
3. Constriction is marked by the letter .

4, Normal body temperature is marked by the
letter o

5¢ The value marked at N is °F.
6 The stem is marked by the lettér o

190.

clinical

In order te measure the body temperature of the
patient, the bulb of the thermometer
is put under the tongue or in the arm pit of the
patient, '




191,

rise
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The mercury expands and moves upwards due to
the (rise/fall) in the body temperature
of the patient,

192,

constriction

The special bent part above the bulb of the
clinical thermometer is called the .

193,

downward

The constriction allows the mercury to pass
through it in the upward direction only,.

The constriction does not allow the mercury
to move in the (upward/downward)
direction,

194,
bulb ’

In all the thermometers there is a part at the
lower; and which is called the o

195,
mer cury

The bulb of the clinical thermometer contains
o (Write the name of the liquid)’

196.

above

There ié a special bent in the clinical thermo-
meter called the constriction, The constriction
is (above/below) the bulb,

197,
mer cury

Constrietion does not allow the to
move downwards,

198,

constriction

So when the clinical thermometer is removed from
the body, the mercury does not move downwards
because it is prevented by the
(constriction/buldb),

199,
mercury

The body temperature of a patient is indicated
by the steady position of the .
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200, When the patient has fever, the steady level

of mercury (above/below) the
above constriction indicates his body temperature,

201, After recording the temperature of a patient,

" the clinical thermometer should be shaken in
order to hring the mercury
downwards (éownwards/upwards),

202, If the clinical thermometer is washed with water
above 110°F in the thermometer
expands té a high temperature and forces through

mer cury the glass and breaks the thermometer,

203, The temperature of bhoiling water is

212°F (212°Cc/212°F),

204, The stem of the clinical thermometer is

110°F graduated upto (110°C/110°F),

205, The maximum temperature to which the mercury
in the clinical thermometer can expand in it is

(higher/lower) than the boiling point
lower of water,

206, So when the clinical thermometer is washed with
the boiling water which is at 212°F, the
mercury (expands/contraéts) toos much,

expands This breaks the clinical thermometer,

207, Therefore clinical thermometer should be washed

cold water

with (boiling water/cold water),




208,
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Complete the following sentences by selecting

the correct words from the list given below &

"WORDS 2

(a)

magnet, index, bulb, hair spring,
arrow, constriction, vacuum,

The thermometer would burst at higher
temperature if there is no above

(a) vacuum the mercury in the thermomeTer,
(b) The steel index is prevented from moving
(b) hair spring by the .
(e) The back flow of mercury in clinical thermo-
(c) comstriction, meter is prevented by the .
(d) magnet (d) The index-is rest using a small R
(e) In Six's thermométer, the temperature of
(e) index ~ the day is indicated by the .
(f) To measure the temperature of water, the
of the thermometer is immersed
(£) buld in it,
: (g) Normal body temperature (98,4°F) is shown
(g) arrow in the clinical thermometer by the .
209, Below is given the diagram of clinical thermo-
meter, Some parts of it are marked by A, B, §, D,
and N, Write the names of the parts in the
blanks provided below 2
e
N
= ry
LALLM ¥ 1 ¥ F ¢ 1V V 1T ¥ 3
10 195 169
. A
(1) stem (1) Part A is the
(2) Constriction (2) Part B is the -
(3) mercury (3) Part C is the
(4) bulb (4) Part D is the
(5) normal body (5) Arrow indicates the
temperature
(6) N is at the

(6)

984 °F.
" temperature of




Some interesting things about thermometers H

W . - A S T - T N S W T > W - —

Galileo at the end of 16th century prepared
a water thermometer (the first thermometer),

Amonton discovered that water always boiled
at the same temperature at sea level,

Fahrenheit discovered mercury to be the most
suitable thermometric liquid, He constructed
a mercury thermometer called Fahrenheit
thermometer,

Celsius constructed the Centigrade thermometer,

Answer the following 2

Answers

(a) Fahrenheit
(b) Galileo
(¢) Celsius
(d) Amonton

(a) The use of mercury was discovered by

LR 2R 2R 2R BN 2% BN B AN N 3

(b) The first thermometer was constructed

DY ecececsccces

(¢) Centigrade thermometer was constructed

by s severeeosvs

(d) Steady boiling point of water was -
discovered DY secescesosee

Answers are given on the left side of this page.

/ NOW THE PROGRAMME 1S OVER /
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A PROGRAMMED TEXT ON THERMOMETER

BRANCHING FORM

About This Programme.....

On reading this programme, you will know many interesting
things about thermometers, Thermometers are the instruments
used to measure the heat levels, You have to know something
about thermometers because we use them in hospitals, labora-
tories, houses and so on,

How to Read This Book

(1) You do not read this book as you read an ordinary
book i.e, going from page 1 to 2, 3 etc,

(2) On every page, you will find a paragraph giving some
information followed by a question,

(3) You can answer the gquestion only if you read carefully
and understand the central idea thoroughly,

(4) Bach question is followed by two alternatives, You
have to choose one of the alternatives and go to the page
indicated by the side of each answer.

(5) Write your answer(s) of the exercise(s) in the answer
sheet given to you. Do not write anything in this book,

(6) Most of the pages contain two parts A and B, You
will be reading them separately,

(7) Now go to page No, 2-A and start reading,

READ the paragraph
READ the question
WRITE the answer
NOTE the page number given
by the side of the answer
PROCEED according to the page
indicated.
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Page 2-4A

When- a substance is heated, its heat level rises, When
a substance is cooled, its heat level falls., The heat level
of a substance is called the temperature,

When a substance is heated, its temperature .

Page
rises 4

falls 5«4

Page 2-B

Your answer was 2

Ram concluded that by touching the water in the beaker B,
its exact temperature could be known. Well, read the
following and see how far your answer is correct,

Although Ram had dipped both the fingers in the tap water,
his left hand finger felt a different heat level (cold)
than the right hand finger (hot), He did not have the same
experience with his two fingers;

Study the material on Page 4%,
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Page 3
Your answer was $
The accurate temperature of a substance can be known by
a thermometer,

Yes, you are correct.

Let us study the principle on which thermometer is based,

e

'

A

B oo €

Water in figure B is heated, Its level rises (from level 1

to level 2) and it occupies mere space., Occupying more space
on heating is called expansion (Fig. B), Water in figure €

is cooled, Its temperature falls and it occupies less space,
Occupying less space on cooling is called contraction,

When the temperature of a substance rises, it -

Page
expands 6-B

contracts 5-B



Your answer was %
When a substance is heated, its temperature rises,

Yes, you are right,

Now observe the figure carefully:

oo Water
A B . C

Ram dipped hig right hand finger in A and left hand finger
in C, Then he dipped both the fingers in B, To the right
hand, the water in B was felt hot and to the left hand it was
felt cold, Ram could not find out the accurate temperature
of tap water because it was felt colder than the water in the
beaker C and hotter than the water in the beaker A,

Ram concluded that by touching the water in the beaker B,
its exact temperatur€e.cecscccenose

Page

could be known 2.B

could not be known 6=A



Page 5-A

Your answer was $

When a substance is heated, its temperature falls. How

3%

can it be? Read the following and find out your mistake
Ice water and boiling water differ in their heat levels,

The heat level of a substance is called its temperature,

So we can say that the ice water and the boiling water
differ in their temperature. When the ice water is heated,
its heat level rises,

Study the material on Page 2-A,

Page 5-B

Your answer was 2

[

When the heat level or temperature of a substance rises,
it contracts,

Well, read the following and see where you have gone wrong 32

When water is heated, its temperature rises and it occupies
more space, This is expansion, When water is cooled, its
temperature falls and it occupies less space, This is
contraction,

Study the material on page 3,
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Page 6-A

Your answer was &

Ram concluded that by touching the water in the beaker B,
its exact temperature eould not be known, You are right,

By touching we can just know whether a substance is hot or
cold, But its exact temperature cannot be known, To measure
the temperature of a substance scientifically we need a
thermometer,

Can we know the accurate temperature of a substance by using
a thermometer?

Page
Yes 3

No T=A

Page 6-B
Your answer was 3

When the heat level of a substance rises, it expands,
Well, you are correct,

EXERCISE No, 1

Below are given some words related to expansion and contraction,
Tickmark (_/) the number of those only related to contraction,

(i) Cooling , )]
ii) Fall in temperature
iii) Occupying less space
iv) Rise in temperature

v) Occupying more space
vi) Heating '

Correct answers are given on Page 8-B,
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Page 7-A
Your answer was £

The accurate temperature of a substance cannot be known by
using a thermometer. '

Is it really so?

By touching we cannot know the exact temperature of
substances, In order to know the exact temperatures,
we have to use a thermometer.

-

Study the material on Page 6-A

Page 7-B
Your answer was 2
Vacuum allows the mercury to contract, -

You have missed one important fact,

When the temperature rises, the mercury expands and occupies

more space, When the temperature falls, mercury contracts
and occupies less space, '

So the extra space which is needed for expansion of mercury

is provided\by the vacuum, No extra space is needed for
contraction,

Study the material on Page 14-4, -



Correct answers for the Exercise No, 2

(1) The bulb is at the lower end of the glass tube.
(2) The bulb is filled with mercury,

(3)

(4) The Upper Point of the scale is marked as U.F.P,

(5) The Lower Point of the scale is marked as L.F.P,

If all your answers are correct, go to Page 12-A,

If some of your answers are wrong, go to Page 9, -

Page 8-B

Correct answers for the Exercise’No. 1

The words related to contraction are g2

(1) Cooling (_/)
(ii) PFall in temperature /)
(iii) Oceupying less space (_/)

If all your answers are correct, go to Page 9,

If some of your answers are wrong, go to Page 3,
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Page 9

Thermometer is constructed on the principle that liquids
expand with the rise in temperature and contract with fall

in temperature,

In the figure the thermometer is shown and its different parts
are labelled,

e

EXERCISE No, 2 2 1?
Observe the figure carefully ‘ ' f=y U. F. P.
and answer the following ! i
questionss Glass Tube ¢

Stem - i

>’ Scale -

L.F. P

. Bulh <

~> Mereury
)

(1) The bulb is at the ‘ (lower/upper) end of the
glass tube,

(2) The bulb is filled with the

(3) On the stem of the thermometer are marked some divisions
of the temperature scale to measure temperature, (You are
not required to answer this sentence).

Go to (4) below,
(4) The Upper Point of the scale is marked as .
(3) The Lower Point of the scale is marked as .

Answers are given on Page 8-A,
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Page 10-A
Your answer was %

Mercury can be poured through the bulb, You. did not think
about it,

The funnel is at the upper end of the glass tube while the
bulb is at its lower end,

There is a stem above the bulb, The bulb is fo be filled
with mercury.

Can we pour anything from the lower end?

Can we pour anything from the closed end?

Answer these questions in your mind and go to Page 12-4,

Page 10-B

Your answer was 2

After sealing the uppér end of the tube there is air above
the merecury level,

Well, you might have some difficulty in understanding the
process of constructing the thermometer,

0.K, proceed in this way.,.

Suppose there is a beaker containing some water. Then the
upper part of the beaker which does not contain water is
filled with air,

Similarly, the glass tube contains mercury to some level,

The remaining glass tube contains air inside it, When mercury
is heated, it expands and occupies the entire glass tube,
Thus, the air is driven out, Immediately the upper end is
closed,

Now study the material on Page 13,
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Page 11

Your answer was 2

Vacuum allows the mercury to expand,
That is correct, Now read the following,

Mercury has some special characteristics because of
which it is used in the common thermometers,

*Temperature is recorded by looking at the level of
Mercury. Mercury is shining liquid and so its level
can be seen clearly,

*Mercury shows the exact levels because it does not wet
the glass, N

*Being a good conductor of heat, it is highly sensitive

to even small changes in temperature,

EXERCISE No, 3

———

Answer the following dquestions.,
(1) Does the mercury wet the glass? ~ (Yes/No)

(2), The level of mercury can be easily seen -in the
thermometer because it is a ' liquid,

(3) Can you find out small changes in temperature using
a bad conductor of heat? (Yes/No)

Correct answers are given on Page 15-4,
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Page 12-A

Let us‘see the material used in
the construction of the thermometer,
Observe the figure carefully,

FFONNMEL %

STEM

CGLASS TG E ~

B2

A glass tube with narrow and uniform bore is taken,

Its lower end contains a bulb which is to be filled with the
mercurye 1ts upper end is in the shape of a funnel, -

The mercury can be poured through the .

Page
Bulb 10-A
funnel i3

- Page 12-B

Small changes in temperature cannot be measured using a bad
conductor of heat,

Bad conductors of heat are not sensitive to changes in
temperature, So they cannot indicate small changes in temperature,

Mercury is not a yad conductor of heat,
That is why mercury is used in thermometers,
Go to Page No, 14-B,



Your answer was @

Mercury can be poured through the funnel,

Yes, you are right, ,

In the figure, the construction of the thermometer is shown,
Observe the figure carefully,

Mercury is poured through the funnel and the bulb is heated,
Mercury expands and drives some air out, Then it is cooled,
Some mercury gets into the bulb, Heating and cooling are
repeated till the entire bulb and a part of the stem are
filled with mercury,

Then the mercury is strongly heated in order to drive all the
air out of the stem, Thus, a vacuum is created, Then the
upper end is closed and it is cooled down,

After sealing the upper end, what do we have above the mercury
level?

Page
Air. 10-B
no air (vacuum) 14-4

3
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Your answer was %

After sealing the upper end, there is no air above the
mercury level, Yes, you are right, ¢

So we have a vacuum above the mercury, At higher temperatufes
mercury needs more space for expansion, The thermometer will
be broken by the expanding mercury if there is air inside it,

Vacuum allows the mercury to .
Page
expand 11
contract 7-B

Page 14-B
EXBRCISE No, 4

0f the following, tickmark (_/) the number of those statements
which describe why mercury is used in the thermometers,
(a) Mercury cannot be seen through the glass, ( )

(b) Mercury is sensitive to even small changes
in temperature, :

(¢) Mercury does not wet the glass,.

(d) Mercury expands or contracts very slowly;
(e) Mercury can be seen through.the glass,

(£) Mercury is a shining solid,

(g) Mercury is a shining liquid.

P N N Y o T

(h) Mercury sticks to the glass. L

Correct answers are given on Page 15-B, °



Page 15-A
Correct answers for the EXERCISE No, 3
(1) No
(2) Shining
(3) Neo
If all your answers are correct, go to Page 12—3.
If any of your answers are wrong, go to Page 11,
Page 15-B
Correct answers for the EXBERUISE No, 4
Mercury is used in the thermometers because
(b) Mercury is sensitive to even small changes
in temperature (/)
(¢) Mercury does not wet the glass (/)
(e) Mercury can be seen through the glass . (_/)
(g) Mercury is a shining liquid (/)

If all the four answers are correct, go to Page 18,

If some of your answers are wrong, go te Page 11,
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. , Page 16

Your answer is that g

U.F.P. indicates the boiling point of water,

Yes, you are right,

U.F,P. is the upper fixed point, At the lower end of the
temperature scale we have the lower fixed point {(L.F.P.),
Let us see how this L.F.P. is marked,

MARKING THE L.F.P.

Bulb of the thermometer is kept in a funnel containing
melting ice, Mercury level begins falling and it remains
steady after some time, Mercury level remains steady because

ice always melts at the same temperature, This steady point
is marked as the L.¥.P.

L.F,P, indicates the melting point of ice, .
Page

Yes 21-A

No 19-A



A
Page 17-4

Your answer was £

UsF.Pe does not indicate the boiling point of water,
Well, read the following and see whether you are right,

Boiling point of water indicates the steady temperature at
which water boils, When water boils, the mercury level in
the tube remains steady which is marked as U.F.P.

Study the material on Page 18,

Page 17-B

Your answer was &

By marking the divisions and numbers we get the U.F.P,
or LQF.PQ

How can it be?

U.,F,P. is the upper fixed point of the temperature scale,
L.F.,P, is the lower fixed point of the temperature scale, -
After marking the U.F.P, and L.F.Ps only, many divisiens and
numbers will be marked inbetween the U,F.,Ps and L.F.P. - Thus

the temperature scale will be marked on the thermometer,

Study the material on Page 21«&.
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Page 18

You already know that at the upper end of the temperature
scale we have Upper Fixed Point (U.F.P.), Below is given

the method of marking the U.F.P,.

s

Thermometer <%

MARKING THE U.F. P

The bulb of the thermometer is kept above the level of
water taken in the flask, The flask is heated and the
mercury level begins rising, When the temperature reaéhes
the boiling point of water, the mercury level does net rise

further,

The point where mercury level remains steady is marked
as the U.F.P.

U.F.P, indicates the boiling point of water,
Page
Yes 16
No 17-4A



Page 19-A

Your answer was 2
L.F.,P, does not indicate the melting point of the ice,
Well, read the following and see whether you are right,

Melting point of ice means the steady temperature at which
ice melts, In melting ice, the mercury level of the
thermometer falls and after some time it remains steady,
This steady point is marked as L.F,P,

Study the material on Page 16,

Page 19-B
Your answer was ¢

When the mercury level in the thermometer is high, the
temperature of water is low,

How can it be?

The temperature of water at 50%°c is more than the water at
40°C, So the level of mercury ‘at 50°C will be highexr than
that at 40°C, "

Study the material on Page 28-B,
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Page 20

BXERCISE No, 5

Below are shown the differences between the Centigrade (C)

scale and Fahreneit (F) scale,

J—

C F
o o
§ .
106 % U. F P, 7 212
g
[
[~} o
& i)
5 B
A 2
L8 Ay
&
= g

e L. F. P,

(i) L.FoP. in C scale is 0°C which is just equal to °F,

(ii) U.F.P, in C scale is 160“0 which is just equal to
°F, "

(iii) C scale contains divisions,.
(iv) F scale contains divisions,
(v) Using a Centigrade scale, can we measure temperatures

above 100°C? Yes/No

Correct answers are given on Page 25-A,



Page 21-A

Your answyer was $
L.F,P, indicates the melting point of ice,
Yes, you are right,

At the ﬁelting point of ice the mercury level remains
steady, This is marked as the L.F.Ps There are many
divisions and numbers marked in between the L.¥.P, and
U.F,P., The process of marking these divisions and numbers
is called graduating the thermometer.,

U.F. P, and L.F,P, are marked even bhefore marking the

divisions and numbers of the thermometer,

By marking the divisions and numbers, we get the ccecoveces

Page
U.F.P. and L.F.P. 17-'3
temperature scale 22-8

Page 21-B
Correct answer for the EXERCISE No, 6

(i) L.F.P. ¢ Lower Fixed Point
(ii) ° ¢  Degree
(iii) °cC ¢ Degree Centigrade

(iv) UF.P. $ Upper Fixed Point

(v) ¢© & Centigrade
If all your answers are correct, go to Page 22-A,

If there are some mistakes in your answers, go to Page 25~B,
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EXERCISE Noe 7

Compare the Centigrade and Fahrenheit scales

Centigrade Fahrenheit

(a) UF.P, is

(b) L.F. P, is

|1

(¢) Number of divisions are

Correct answers are given on Page 2i-A

Page 22-B
Your answer was @2

By making the divisions and numbers, we get the temperature
scale, Yes, you are right,

There are two types of thermometers based on the temperature
scale marked on them,

(i) Centigrade thermometer on which Centigrade or
C scale is marked,

(ii) Fahrenheit thermometer onm which Fahrenheit or
F scale is marked.

Study the material on Page 20,
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Page 23

Observe the figure carefully,

The parts of the two thermometers with their U.F.P. and L.F.P.
. are shown, You have to write the values of those points in

the blanks given below.

Figure A shows the scale that contains 100 divisions,

Figure B shows the scale that contains 180 divisions,

/-—*——'*”““*“—‘-‘*" ——
A B
) mn
" e ‘

Fill in the blanks

As (1) The figure

2o

TORRTNR WUR SO0 T SR JE OO (OO SO JUNL NN Ot 00 N |

<9
1

¥, SR i oY

'A' shows the (Centigrade/

Fahrenheit) thermometer

(2) The figure 'B' shows the (Centigrade/
Fahrenheit) thermometer

B, 1; Value
2) Value
3) Value
4) Value

The correct answers

at
at
at
at

1t
th!?
1a!
Q!

is é10090/212°F)
is 0°C/32°C) .
is o y

is

are given on Page 24-B,
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Page 24-A

Answers for the EXERCISE No, 7

Compaie the Centigrade and Fahrenheif scales.

- -

Centigrade Fahrenheit

(a) U,F.P. is 100°¢C 212°F
(b) L.F.P, is 0°C 32°F
(¢) Number of divisions are 100" 180"

If all your answers are correct, go to Page 23,

If any of your answers are wrong, go to Page 25-B,

-

Page 24-B

Correct answeré for the EXERCISE No, 8

Labelling the C and F scale values

A, (1) The figure 'A' shows the bentigradé thermometer, |
(2) The figure 'B' shows the Fahrenheit thermometer,

B, (1) Value at 'a' is 100°C
(2) value at 'o! is 0°C
(3) Value at 'e! is 212°F
(4) Value at 'd! is 32°F

If all your answers are correct, go to Page 26-B,

If there are any mistakes, go to Page 25-B,
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Page 25-A

Correct answers for the EXBERCISE No, 5

(i) 32
(ii) 212
(iii) 100
(iv) 180
(v) No

If all your answers are correct, go to Page 26~A,

If some of your answers are wrong, go to Page 20,

Page 25«B
* Lower fixed point of C scale is 0°C and that of F scale
is 32°F, T
* Tempefatures below the zero degree are written with a minus
sign. e.g. ~10°C, -18°F etc,
* The U.F.P, of C scale is 100°C and that of F scale is
212°F, ‘

* The"U.F.P. of both C and F indicate the temperature of
" boiling water, So the highest temperature recorded by
C and F is the same but in different units, ‘

* P scale contains 180 divisions between the U.,F.P. and L.F.P.
' whilexc scale has 100 divisions,

Note gw .

If you are coming from Page 21-B, go back to Page 26-A,
If you are coming from Page 24-A, go back to Page 22-4,
If you are coming from Page 24-B, go back to Page 23,
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EXERCISE No. 6

What the following abbreviations and symbols stand for?

(i) L.F.P, ®esrscecessssssnce
(11) ° eesvecescsseescens
(ili) °gc 6essosesncscorsrey
(iV) UF.P ooo-ocuoooooo.oo-;
(V) P ecessoscesesncne
(vi) ¢ Geeescsssonsessace

Correct answers are given on Page 21-B

Page 26-~B
Using a C scal§ we cannot measure any temperature higher
than 100°C.
100 degrées Centigrade (100°C) is just equal to 212°F,

The numbers are different but both measure the temperature
of boiling water, So F scale does not measure anything higher
than what C scale does,

Temperatures below the Zero are written with a minus sign,
esZe =-20°C, ~40°F, -11°C etc.

Minus seven degrees Fahrenheit (-7°F) is a temperature
which is eseessvenneven !

Page
above the Q°F 27=B
below the 0°C 27-A

below the OBF 28-B
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‘Your answer was: ¢

Minus seven degrees Fahrenheit (~7°F) is a temperature which
is below 0°C, !

As far as %he minus sign is concerned, you have done it fine,
You know that it is below .the Zero degree, But you forgot

to notice the type of scale used, that is, I mean whether

it is Centigrade or Fahrenheit, - F stands for Fahrenheit scale
and C stands for Centigrade scale,

Study the material on Page 26~E,

Page 27-B

Your answer was 2

Minus seven degrees Fahrenheit (-7°F) is a temperature which
is abeve the 0°F, -

Read the followirg and see how far you are correct,.

-21°C is different from 21°C, .,

21°é is a temperature abové the 0°C whereas =21°C is below

the 0°C, " "

Temperatures below the zZero degree are written with a minus
sign, e.ge -21°C,

Study the material on Page 26-B,
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Your answer was $

If the mercury level is higher, we can say that the temperature
is higher, Yes, you are right,

EXERCISE No., 9

Below are given the steps followed in using a thermometer,
But it is not given in the proper order-

Write the correct order of the steps in the brackets,

1s +ssee Final recording of temperature, for example

51°Centigrade, )
2, seese Mercury level of thermometer changes ( )
3¢ essee Bulb of the thermometer is put in the liquid.{ )
4, seeee Main scale division near the mercury level
is noted, )
Correct answers are given on Page 29-A,
Page 28-B

Your answer was 2
~7°F is a temperature below the 0°F, Yes, you are right,

Thé temperature below the zero deéree of Fahrenheit or
Centigrade is indicated by a minus sign. e.ge. =20°C, ~41°F,

[

To find the temperature of hot water, the buldb of %he

- thermometer is immersed in hot water, There is a rise in
the mercury level, The number marked on the main seale
division to which mercury rises gives the temperature of
hot water,

When the mercury level in the thermometer is high, we can say
thqt the temperature of water is comparatively .

PRage

Low 19-B
high 28-A
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‘Page. 294
Correct answers for the EXERCISE No, 9
The correct order in using the thermometer,
451° Centigrade (Final recording of temperature), (4)
Mercury level changes (2)
Bulb of the thermometer is put in the liquid, (1)

Main scale division near the mercury level is noted.(3)

If your answers are all right, go to Page 29-~B,

If there are any mistakes, go to Page 28-B,

Page 29-B

Common thermometers are used to measure the temperature of

a substance, To measure the atmospheric temperature of a day,,
that is, the maximum and minimum temperature of a day, or

the body temperature of a patient, we need some special
thermometers,

Thermometers which record the atmospheric temperatures of
a day )

(i) Maximum thermometer

(ii) Minimum thermometer
(iii) Six's thermometer

Thermometer to megsure our‘bady temperéture s

(i) Clinical or Doctor's Thermometer,

Study the material on Page 31,
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Your answer was ¢

When the mercury expands due to rise in the temperature,
the steel index is pushed downwards,

Oh, no! When the temperature rises, the mercury expands,
As there is vacuum on the upper side of the thermometer,
the level of mercury rises upwards,

The steel index is placed over the level of mercury which

moves upwards,

Study the material on Page 32-4,

Page 30-B

Your answer was ‘$

The maximum temperature is recorded by the steady position
of the mercury level,

Read the following and rethink about it,

When the temperature changes, the mercury level also changes
due to expansion or contraction, So it does not remain in
the steady level but rises with rise in temperature and falls
with fall in temperature,

o

}
But the steel index does not move from its steady position
because of the hair spring.

Study the material om Page 32-B,
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Maximum thermometer records the maximum temperature of the day.

EXERCISE No, 10

Observe carefully the diagram of the maximum thermometer,

.

THE MAXIMUM A THERMOMETER “

Index "~ Mercury . Index

1626 30 4 350 60 70 80 90 100 10 120 130

Hoir Spring] \¥

" (1) The bulb and a part of the stem of the maximum
thermometer are filled with .

(2) The steel index is above the level of ] -

(3) The steel index is shown separately in its enlarged
form, It consists of two important parts namely
and .

(&) The scale is marked from - °F to __°F,

1]

(5) The highest value of the scale (130°F) shown in
the figure is (near/away "from) the bulb,

Correct answers are given on Page 33-A,
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Page 32-4A

The index of the maximum thermometer is above the mercury
level, So when the mercury expands and moves upwards due
to rise in the temperature, the index is pushed -

Page

upwards 32-B

downwards 30-A

Page 32-B
Your answer was &

When the mercury expands due te rise in temperature, the
steel index is pushed upwards, Yes, youi are correct,

This is because the steel index is on the mercury level
and so it is pushed upwards along with the rising mercury,

This upwaid movement continues till the maximum temperature
is reached, When the maximum temperature is reached the

mercury does not rise furtber, When the temperature falls,
mercury contracts and moves downwards, But the hair spring
attached to the steel index preveatis the index from movinge

Maximum temperature is recorded by the steady position of
the °

Page

Mercury level 30-B
steel index 35=B
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Page 33-A

Correct answers for the EXERBISE No, 10

(1) The bulb and a part of the stem of the maximum
thermometer are filled with mercury,

(2) The steel index is above the level of mercury.

(3) The steel index consists of two important parts
namely index and hair spring,

(4) The scale is from 10°F to 130°F,

(5) 130°F shown in the figure is éway from the bulb,

If all your answers are correct, go to Page 32-A,

If some of your answers are wrong, go to Page 31,

Page 33-B
Your answer was $

Maximum temperature is recorded by the steady position of
the steel index, You are correct,

When the temperature changes, the mercury level also changes,
But the steel index does not change because of the hair spring,

The lower end of the index shows the maximum temperature,

The index moves upwards according to the maximum temperature,
So the next day the index is brought to the level of mercury
using a small magnet (magnet attracts steel),

Study the material om Page 36,

&
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Your answer was $
When the alcohol expands and moves upwards, the steel index

does not move, That is correct,

Steel index can be dragged‘downwards by the contracting alcohol,
But it cannot be pushed upwards, The hair spring prevents it ' -
from moving upwafds.

The ﬁgger end of the index records the minimum. temperature
of the day.

The position of the index is adjusted with the help of
a magnet (i.e., the index is brought inside the alcohol),.

Study the material on Page 42~B,

Page 34-B

‘When the temperature rises, alcohel expands and flows past
the index without changing its position, The hair spring
prevents the index from moving upwards,

When the temperature falls, alcohol contracts and moves
downwards, It drags the index along with it downwards, The

index continues moving downwards till the minimum temperature
is reached,

When alcohol expands and moves upwards, the steel index

[ AR E RN R NREX ]
Page

moves downwards 35-A

doesn't move 344
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Page 35-A

Your answer was $

3

When the alcohol expands and moves upwards, the steel index

also moves upwards,
Read the following and rethink about ite

When the alcohol expands, it moves upwards. So in the
ordinary situation the steel index should also move upwards,
But the hair spring prevents the index from moving,

Study the material on Page 34-B,

Page 35-B

Your answer was &

When the temperature falls, the index in the minimum
temperature arm moves downwards,

0.K, read the following and see how farlyou are correct,

Minimum temperature arm is for recording the minimum
temperature of the day. When the temperature falls,
mercury contracts and its level falls in the maximum
temperature arm but rises in the minimum temperature arm,
So the mercury moves uﬁwards in the minimum temperature arm
when mercury moves upwards due to fall in temperature the
index is pushed upwards by the mercury,

Study the material on Page 44-B4
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The minimum thermometer records the minimum temperature

of the day.

EXERCISE No, 11

Below is given a diagram of the minimum thermometer,

Observe the figure carefully and answer the following,

e

THE MINIMUM THERMOMETER

Alcohol Index .
R ,‘;&'\\_S\\‘S\\‘\\'i\i\'(\\’x\\.\\\\_\\\\‘i\x Ry = - -
MMM UNOURELULULEUULE N

3020 10 ¢ 1020 3040 5060 70 80 90 100 110 120 130

(1)
(2)
(3)

(4)

; i Hair Spring

The bulb and a part of the stem are filled with

Index

L]

‘The steel index is (above/inside) the

level of alcohol,

As the temperature of the 'day falls, the level of
alcohol (rises/falls),

The scale extends below the 0°F on the lower side
of the scale,

So, the minimum thermometer record temperatures

below the Q°F?
. Yes/No

Correct answers are given on Page 38-A,
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Page 37-4

Answers for the EXERCISE No, 13

(a) The Figure A shows the minimum thermometer,
(a') The figure B shows the maximum thermometer,

(b) In the maximum thermometer the index is above the
Mercuryas

(e) In the minimum thermometer, the index is inside
the alcohol,

(d) The upper end of the index in the minimum thermemeter
is at 70°F0

(e) The lower end of the index in the maximum thermometer
is at 90°F,

(£) 90°F indicates the maximum temperature of the day,

(g) Midimum temperature of the day is 90°F,

(h) Maximum temperature is recorded by the lower end of
the index,

If all the answers are correct, go to Page 57~E,

If some of your answers .are wrong, go to Page 40-B,

Page 37-B
RXERCISE No, 14

Below is given a table comparing the maximum and minimom
thermometers, Column I gives the'pqints of comparison and
alternative answers, Fill in the blanks in columns II and III
by selecting the correct words given in the brackets in

column I,

I II III

. . Maximum ¢ Minimum
Point f ison
o S ol compariso thermomefgr'zthenmometer

— - . i o —-— o - S~ - - —— - o

1, Liquids used is (alcohol/
mercury).

2, Index is (above/inside) the
liquid,

"
"

% At
L

3o Index moves (upwards/downwards).

4, Temperature of the day is
recorded by this end of the
index (lower/upper).

5¢ Index moves when the liquid
(rises/falls),

I
| 111
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" Page 38-4

G

Q
G

Correct answers for the EXERCISE No, 11

g

(4)

The bulb and a part of the ,stem are filled with alcohol,
The index is inside the level of alcohol,

As the temperature of the day falls, the level of
alcohol falls, .

Yes, the minimum thermometer can record temperatures
below the 0O°F,

If all your answers are correct, go to Page 34-B,
If some of your answers are wrong, go to Page 36,

Page 38«B

EXERCISE No, 13 ///“ﬁ*wji .
>

In the figure, the positions
of the indices of maximum ‘ . y
thermometer and minimum :
thermometer are given. N
Observe the figure carefully

and

(a)
(a?)
(b)
(e)
(a)
(e)
(£)

&

-

answer the following,

The figure A shows the (maximum/minimum)
thermometer,
The figure B shows the (maximum/minimum)
thermometer,. )
In the maximum thermometer the index is (above/
inside) the mercury,
In the minimum thermometer the index is inside the

. (write the name of the liquid),
The upper'eed of the index in the minimum thermometer
is at F. .
The lower egd of the index in the maximum thermometer
is at *,
90°F indicates the (maximum/minimum) temperature
of .the day, .
Minimum temperature of the day is °Fe
Maximum temperature is recorded by the . (upper/
lower) end of the index,

Correct answers are given on Page 37-A,
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Page 39-A
Answers for the EXERCISE Noe 14 .
Comparison of maximum and minimum thermometers.
Maximum . Minimum
‘thermome ter thermometer
1, Liquid used is mercury alcohol
2, Index is above the inside the
liquid liquid
3¢ Index moves ’ upwards downwards
4L, Temperature of the day lower end upper end
is recorded by the °
5e¢ .Index moves when the liquid rises falls
If all your answers are correct, go to Page 41,
If some of your answers are wrong, go to Page 40-B,
Page 39-B

Answers for the EXERCISE No, 12

The two special parts of the maximum and minimum thermometers
are 2 f

>

(e) Hair spring , (;/)
(e) Index (;/l

If both are correct, go to Page 38-Bs

If any mistakes are there, go to Page 40-B,
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Page 40~A

Your answer was 2
When the temperature rises, the mercury
level in the minimum temperature arm
rises, Read the following carefully
and find your mistake, I IRIIIIUP ey tavtrny
S8ix's thermometer is made up of a TEMPERA UEE TERIDERA UG

— A i Aot
U tube which contains mercury and e ) .
alcohol in it., If mercury rises and~db““ﬂ' ;
moves upwards in one arm, it will 6 - -/20

move in the opposite direction in
d— Fleorel

the other arm,

When the temperature rises, -

mercury and alcohol expand,

Mercury level rises in the

maximum temperature arm. So

IS ENEENNArERANEENIY

&

. ,""v'ﬁ_{l}lIrll!l!llflll"'lll!"'
[ N
R, S,

mercury in the minimum temperature
arm moves downwards,

b ELCUR Y

o

Go to Page 42<A

Page 40-B

*%  In the maximum thermometer, the steel index is above the

level of mercury, So the index moves upwards along with the

expanding mercury, The lower end of the’&ndex indicates the

maximum temperature of the day.
* %

In the minimum thermometer the index is inside the alcohol,
When alcohol contracts, its level falls, The index isgdragged
downwards along with the falling alcohol; The upper end of the
index records the minimum temper@ture of the day,

*%¥  The hair spring keeps the index in its steady positien,

NOTE2 If you are coming from Page 37-A, go back to Page 38-B,
If you are coming from Page 39-4, go back to Page 37-B.
If you are coming from Page 39-B, go back to Page 42-B,
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Page 41

Wi

i

80 far we have studied the maximum and minimum thermometers
separately, Now let us study Six's thermometer,

EXERCISE No, 15

Observe the figure of Six's thermometer carefully and answer
the following questions,

Minimum Maximum )

-
e
&
o

1,

Mercury | B

-5 15
-
Mercury

Al =30
0

B b 2p X

SIXB THERMOMETER

(1) Six's thermometer consists of a shaped glass tube.
(2) six's thermometer contains the liquids and .

(3)\It has two arms, one for recording the . temperature
) and the other for recording the temperature of
the day‘ "

(&) There is a vacuum in the arm carrying the ~ (maximum/
minimum) temperature scale,

(5) The maximum temperature scale starts from the
. (bottom/top) while the minimum temperature scale starts.
from the . '

Correct answers are given on Page 435-A,
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Observe the figure carefully.

When the temperature rises, the

mercury and alcoehol expand and

move upwards in the maximum

IR Y . £ A3 IAAL At
temperature arm, The mercury TEst pERHTUAE Zng€£g7yé2

pushes the index upwards till 5} /

-~

1
k]
D

TTTTrTT

the maximum temperature is reached,

When the maximum temperature is -fo -

-2 0
o -

reached, the index remains steady,

T

Bven if the mercury moves downwards, - - ALCoHoc
the index does not move downwards

Ty oy oy oy

~ because the hair spring prevents
it from moving, The index remains

SNESS: NN

steady showing the maximum tempera-
ture of the day, The scale of the
maximum temperature arm starts

from the bottom, So higher the
position of the index, higher will

S TR AR
e e

Y “'ﬁf@c"(//e;

T\

be the temperature, When the
temperature rises, the mercury level

in the minimum temperature arm .

Page

Palls 44..8
rises 40-4 .

Page 42-B
EXERCISE No, 12

Tickmark (_/) in the answer wheet the two special parts of
the maximum and minimum thermometers not found in common
thermometers, . »

(a) Scale ( ;
(b) Glass tube

cg Hair spring ;
d) Bulb

e) Index

£) Mercury ( )

Answers are given on Page No, 393,
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Page 43-A

I

Correct answers for the BXERCISE Noo, 15

(1) Six's thermometer consists of a U shaped glass tube,

(2) Six's thermometer contains the liquid mercury and
‘alcohol,

(3) It has two arms, one for recording the maximum temperature
and the other for recording the minimum temperature,

(4) There is vacuum intithe arm: carrying the maximum
temperature scale, '

s ow¢ :

(5) The maximum temperature scale starts from the bottom,
© ~ whi}e the minimum seale starts from the top.

If all your answers are correct, go to Page 42-4,

If some of your answers are wrong, go to Page 41,

Page 43-B
Your answer was 2

In the minimum temperature arm of the Six's thermometer the
index moves upwards, Yes, you are right,-

In the Six's thermometer, the indices are above the levels of
mercury and so both the indices ‘are pushed upwards by the
mercury, The index 11 for the maximum temperature moves
upwards when the mercury expands, The index 12 for minimum
temperature moves upwards when the mercury contracts, The

temperature scale in the minimum arm starts from the tope

Study the material on Page 4k-A4
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EXERCISE No, 16

Answer the following 2

(1) six's thermometer is a shaped thermometer,
(2) How many indices are there in Six's thermometer?
(3) What are the liquids used in Six's thermometer?

————

(4) In Six's thermometer, both the indiees are.pushed by
(alcohol/mercury).

(5) In Six's thermometer, both the indices move (upwards/
downwards), (

(6) In Six's thermometer, the maximum temperature scale starts
from the (bottom/top), while the minimum tempera-
ture scale sfarts“from the »

Correct answers are given on Page 45-A,

Page 44=B
Your answer was 2

When the temperature rises mercury in the minimum temperature
arm falls, Yes, you are right,

When the temperature falls, the mercury
and alcohol contract and their levels
fall in the maximum temperature arm, but
mercury level rises in the minimum
temperature arm, When the level of
.mercury rises, the index is pushed ) FIAY 1A+
upwards till the minimum temperature A 7?””Fe€;g§€
is reached, When the minimum tempera- P e A\

ture is reached, the index remains éa

steady indicating the minimum tempera-

ture of the day. The hair spring il .
prevents the index from moving downwards, @ || H[Ee
The scale in the minimum temperature arm ’ 1 '
starts from the top, So higher the ] JpRecetne

position of the index, lower will be -
the temperature, H
&

N

Lrttyy

“je -

*

When the temperature falls, the index :
in the minimum temperature arm moves W T

e SN

HEQCUR Y

o

d%g_

;
Page
g \gum g W T
upwards 43-B

downwards 358
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Page 45-4A

Correct znswers for the EXERCISE No, 16

(1) six's thermometer is a U shaped thermometer,
(2) Two or 2 indices are there imn Six's thermometer,
(3) Mercury and alcohol are used in Six's thermometer,

(4) In Six's thermometer, both the indices are pushed by

the mercury. ;
(5) In Six's thermometer, both the indices move upwards,

(6) In Six's thermometer, the maximum temperature scale
starts from the bottom, while the minimum temperature

2

scale starts from the tope
If all your answers are correct, go to Page 48-A,

If some of your answers are wrong, go to Page 43-B,

i

Page 45-B

The bulb of the clinical thermometer is placed under the
tongue or in the arm pit of the patient whose bedy temperature
is to be.recorded, The mercury expands due to the body tempe-
rature and flows upwards in the stem, Aboeve the bulb is

a bent called constriction, '

When the thermometer is removed from the body of the patient,
the mercury contracts, But the downward movement of the
mercury is prevented by the constriction,

So the mercury which is above the constriction remains steady
and its level shows the bhody temperature of the patient,

In the cliniecal thermometer, the hercury is kept steady by

the [ AR EFEENEENER]
Page

constriction 49-4

bulb 46~-A
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Page 46~A

Your answer was 2

In the clinical thermometer the mercury is kept steady by
the bulb, Why do you think so?

Well, bulb is present in all thermometers., But the level
of mercury in them does not remain steady, The bulb is
just to contaim mercury, It is some other special part
of the eclinical thermometer that keeps the mercury in a
steady position,

Study. the material on Page 45-B

Page 46-B

Your answer was &

The clinical thermometer should be washed with boiling water,
You have forgotten one impertant point,

The temperature of boiling water is 212°F while the
clinical thermometer is graduated upto 110°F only,

So, if the clinical thermometer is wabBhed with boiling
water, mercury tries to expand to that high temperature
and in doing so it breaks the glass, This will damage
the thermometer, Therefore the thermometer should not
be washed with water at higher temperatures, say 100°C,

Study the material on Page 47-4.
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Page 47-4

If the clinical thermometer is washed with boiling wa?er
(212°F), the mercury in the stem tries to expand upte that
température, But the stem is graduated upto 110°F only

and so the expanding mercury forces itself through the glass
and this breaks the thermometer, '

Clinical thermometer should be washed With <esseeses

Page
Cold water 50~B
boiling water 46-~B
Page 47-B
Correct answers for the EiERGISE No, 19
Parts of the clinical thermometer &
(1) Part A is the stem,
(ii) Part B is the constriction,
(iii) Part C is the mercury.
(iv) Part D is the bulb,

(v) Arrow indicates the normal body temperature,

(vi) N is at the temperature of 98.4°F,

If all the answers are correct, go to Page 53,

If some of your answers are wrong, go to Page 51,
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Clinical thermometer records the temperature of human body
while Six's thermometer records the maximum and minimum
temperatures of the day,

In the figure given below the parts of the clinical
thermometer are marked by different letters,

Part A ¢ Shows the stem of the thermometer,
Part B £ Shows the bent called constriction,
Part € ¢ Shows mercury used in the thgrmomete;.
Part D 2 Shows the bulb which is filled with mercury,
Part N ¢ The arrow at N (98.4°F) shows the normal body
temperature, .
N .
(s =
§ §F § § ¥ & ¥V ¥ 4O ¢ §F § 9
110 s 169
v
. A

-

Observe the figuré éﬂd‘trf‘io réeogniza the names of the parts,

Now go to B part of this Page,

Page 48~B
EXERCISE No, 17

Given below.are the parts of clinical thermometer,

Observe the figure given above carefully and indicate which
part is marked by which letter in the figure,

(1) Bulb is marked by the letter
(2) Mercury is marked by the letter
(3) Constriction - is marked by the letter
(4) Normal body

temperature is marked by the letter

(5) The value marked at N is °F,
(6) The stem is marked by the lettér .

Correct answers are given on Page 52-A,
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Your answer was %

The part that keeps the mercury steady is the constriction,

Yes, you are right,

Constriction allows the mercury to move in the upward
direction only, So the mercury remains steady showing -
the body temperature of the patient,

Then,how to bring the mercury downwards?
So it is necessary to shake the thermometer in order to

bring the mercury downwards into the bulb,

Go to Page 47=A,

Page 498
EXERCISE No, 18

Complete the following sentences by selecting the correct
words from the list given below &

WORDS 2 magnet, index, bulb, hair spring, arrow, constriction,
vactuule
(a} Thermometers burst at higher temperatures if there is
no above the mercury in the thermometer,
(b) Steel index is prevented from moving by the °

(¢) The back flow of the mercury in clinical thermometer is
prevented by the .

(d) The index is reset using a small °

(e) In the Six's thermometer the temperature of the day is
indicated by the °

(£) To measure the temperature of watef; the of
the thermometer is immersed in it,

(g) Normal body tempeature of 98,4°F is shown in the clinmical
thermometer by the °

Correct answers are given on Page 52-3,
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Page 50-4A

EXERCISE No, 19

Below is given the diagram of the clinical thermometer,
Some parts of it are marked by A, B, C, D and N,
Write the names of the parts in the blanks provided,

N
N AL A SO B B B S e S B
1o 85 100
A
(i) Part A is the ceescone
(ii) Part B is the vessecen
(iii) Part C is the veecvens
(iv) Part D is the eececsse
(v) Arrow indicates the eevesosns

(vi) N is at the temperature of °F,

"

Correct answers are given on Page 47-B,

Page 50-B
Your answer was %

The clinical thermometer should be washed with cold water,
Yes, you are right,
If the thermometer is washed with boiling water, the

expansion of the mercury will be too much, and this will
break the thermometer,

Go to Page 49-B,
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Page 51

(a) The bulb of the common thermometer contains the liquid
mercury.

(b) The bulb is at the lower end of the thermometer,

(¢) While measuring the temperatures, the bulb of the
thermometer should be kept in contact with the object,

(d) Thermometer contains a vacuum which allows the mercury
to expand, If there is no vacuum, the thermometer
bursts at higher temperatures,

(a) Indices are present in the maximum or minimum or
Six!'s thermometer,

(b) Index is used in order to record the maximum or minimum
temperature of the day.

(¢) Hair spring is attached to the index in order to Keep
it in its steady position,

(d) Indices are adjusted using the magnet because they are
made of steel,

(a) Shake the clinical thermometer before use in order
to bring the mercury back to the bulb,.

(b) The clinical thermometer breaks when it is washed with
boiling water,

(c) In the clinical thermometer there is a bent called
constriction in between the stem and the bulb, It
allows the mercury to move in the upward direction
only.

(d) In the cliniecal thermemeter, the normal body
temperature of 98,4°F is indicated by an arrow.
When a patient has fever, the level of mercury
stands above the arrow,

NOTE

If you are coming from Page 47-B, go back to Page 50-A.

If you are coming from Page 52-B, go back to Page 49-B,
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Page 52=A

Correct answers for the EXERCISE No, 17

Clinical thermometer and its parts.

(1) Bulb is marked by the letter D,

(2) Mercury is marked by the letter C,

(3) Constriction is marked by the letter B,

(2) Normal body temperature is marked by the letter N,
(5) The value marked at N is 9844°F,

(6) Stem is marked by the letter A.

If all your answers are correct, go to Page 45~B.

If some of your answers are wrong, go to Page 48-A,

' ’ . Page 52~B

Correct answers for the EXERCISE No, 18

(a)

(v)
(e)
(a)
(e)

(£)

(g)

The thermometer would burst at higher temperatures if
there is no vacuum above the mercury in the thermometer,

The steel index is prevented from moving by the hair spring.

The back flow of mercury is prevented by constriction,

The steel index is reset using a small magnet,

In the Six's thermometer the temperature of the day is
indicated by the Index,

To measure the temperature of water, the bulb of the
thermometer is immersed in it,

Normal body temperature (98,4°F) is. shown by the arrow,

If all your answers are correct, go to Page 50-A,

If some of your answers are wrong, go to Page 51,
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Some interesting things akgg}_fygrmometers 2

* Galileo at the end of 16th century prepared a water
thermometer (the first thermometer),

* Amonton discovered that water always boiled at the
same temperature at sea level,

* Fahrenheit discovered mercury to be the most suitable
thermometric liquid, He constructed a mercury
thermometer called Fahrenheit thermometer,

* Celsius constructed the Centigrade thermometer,

Answer the following H

(a) The use of mercury was discovered by

[EN A XN EENRE RN E]

(b) The first thermometer was comstructed

by Sse0Q 0B

(c) Centigrade thermometer was constructed
Answers

(a) Fahrenheit

(b) Galileo  (d) Steady boiling point of water was
(¢) Celsius discovered DY ececevcscccccs

(d) Amonton

by L 20 2K BN IR I Y I I 2 3 3 ¥ 3

Apswers are given on the left side of this page,

/ _NOW THE PROGRAMME 1S OVER /




A PROGRAMMEDTEXT ON THERMOMETERS

SKIP--PROGRAMME FORM

ABOUT THIS PROGRAMME ¢

On reading this programme, you will know many interesting
things about thermometerss Thermometers are the instruments
used to measure the heat levels, You have to know something
about thermometers because we use them in hospitals, laborato-

ries, houses and so on,

HOW TO READ THIS BOOK s

(1) This book contains small steps called frames, Read each
frame carefully,

(2) 1In some frames there will be a gap or gaps. You have to
£i1l in the blank(s) with suitable word or words,

(3) In some frames there will be a blank followed by two
alternatives in the brackets, You have to select the
suitable answer,

(4) In some frames you have to tick mark the number of the

correct answer or answers,

(5) You have to read each frame; think of the correct answer
and then write it against the serial number on the separate
answer sheet given to you, If serial number of the answers

are given to any question in the answer sheet you may put

tick mark (_/) on the correct one and do not write the complete
answero, 1o not write anything in this book,

(6) The correct answers are given in the same frame on the
left hand side of the margine Keep the answers covered with
card given to you,
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(7) After writing your answers, move the card and check

whether you are right,

(8) If your answer is correct, then go to the next frame,
But, if your answer is not correct, do not worry, Read the

frame and try it again,

(9) Some frames do not contain the correct answers, In
that case, go to the next frame, There you will be told the
correct answer, Check your answer and go to the frame as
indicated, To help you, such instruection frames are
bordered with colour ink,

CGVER the correct answers
READ the frame
UNDERSTAND it

WRITE the answer

CHECK your answer

PROCEED FURTHER

S dr ey
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£

¥hen the heat level of a substance is low,
we say that the temperature is low,

Temperature indicates the heat of
a substance,

(a) rises

2,

(a) When a substance is heated, its heat level
(rises/falls),

(b) That is, when a substance is heated, its
temperature (falls/rises),

Se

If your answer is falls; go to frame Nos 4
If your answer is rises; go to frame No, 9

(a) Yes
(b) rises

4o

A beaker filled with water is kept on fire,
(a) Does the water get heated? (Yes/No)
(b) Its heat level (rises/falls),

(a) cooled
(b) falls

S5e

A pot of milk is kept in ice,
(a) It gets (heated/cooled)
(b) Its heat level - (rises/falls),

Yes

6e

On heating, the heat level of water rises,

On cooling the heat level of milk falls,

Can the heat level be changed by heating or
cooling? (Yes/No)

Yes

Te

Ice water and boiling water differ in their heat
levels, In other words, ice water and boiling
water differ in their temperatures,

Does the temperature indicate the heat level
of a substance? (Yes/No)




i

(a) level
(b) nigh

8e

-.2—

(a} Temperature indicates the heat  of
a substance,

(b) When the heat level is high, we say that
the temperature is (high/low).

hot

9e

The heat level of a substance is scientifically
known as the temperature ofi that substances

A substance at low temperature is said to be
cold,

A substance at high temperature is said to be
(cold/hot),

(a) high

10,

(b) temperature

(a) If the temperature of a substance is
(high/low) we say that it is hot.

(b) If the of a substance is low,
we say that it is cold,

(a) cold
(b) hot

11,

What are the common words used to indicate
the following? ‘

(a) low temperature

*

*

(b) high temperature
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12, The following is one way of FEELING whether
a substance is cold or hot,

Observe the figure carefully and answer the

following 2 &

o L B

Tlce Water " Top Water

H

Hot Water
A B C

(a) Ram dipped his right hand finger in the

beaker A, It was felt (hot/cold),
(a) cold (b) Ram dipped his left hand finger in the
(b) hot beaker C, It was felt (hot/cold),

13, Then he dipped beth the fingers in the beaker B,
To the right hand, the water in the beaker B was
felt hot and to the left hand it was felt cold,

Can the exact temperature of water be known by
touching it? (Yes/No)

14, If your answer is Yes, go to frame No, 15,
If your answer is No, go to frame No. 17.

15, Tick mark _/ the number of correct answer,

Ram's experience regarding the temperature of

water in beaker B

(i) remained the same, (
(ii) _/ (ii) differed from hand to hand, (

o N’




could not

16¢
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By touching the tap water, Ram sessecescee
(could/could not) know its exact temperature,

17,

Can Ram know the exact temperature of water
in beaker B by using a thermometer? (Yes/No)

18,

If your answer is Yes, go to frame No, 20,

If your answer is No, go to frame No, 19,

temperature

19,

Heat level or temperature of a substance can
be measured scientifically using a thermometer,

The instrument used measure the
a substance is called thermometer,

thermometer

20,

To measure the temperature of a substance we
use an instrument called .

(a) rises
(b) falls

21,

(a) When a substance is heated, its temperature
(rises/falls),

(b) When a substance is cooled, its temperature

&.

temperature

22,

On heating or cooling a substance, :its
changes,
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23, Observe the figure carefully and answer. the

following frames 2 o .
A [ 5 C \

&

/ / X .
" In figure A the flask is filled with water
upto the Level 1,

The flask is heated with a burner as shown
in the figure B,

Due to heating, the level of water
rises (rises/falls) from Level 1 to Level 2,

24, Burner is removed and the flask is cooled,
On cooling, the level (rises/falls)
falls as shown in figure C, .

25, Tickmark _/ the number of correct answer in
the answer sheet,
Rise in the level of water in figure B is due to

a} cooling i
b adding some more water
¢) heating (

(e} _/
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26, When the temperature of a substance rises,
it (expands/contracts),
27, If your answer is expands, go to frame No. 30.
If your answer is contracts, go to frame No, 28,
28, The level of milk rises when it is heated,
falls But on cooling, its level (rises/falls),
29, When any liquid (milk or water) is heated,
its level rises and it occupies
more (more/less) space.
30. Occupying more space on (beating/
heating cooling) is called expansion,
31, When water is cooled, its level falls and
less it ocecupies space,
32, Occupying less space on cooling is called
eontraction (expansion/contraction).
33 Tickmark _/ the correct answer in the answer

(iii) _/

sheet,
Expansion means

(i) occupying more space on coolings
(ii) occupying less space on coeling:
(iii) occupying more space on heatings

P P e g~
N’ Nt Ve N

(iv) occupying less space on heatings
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34, When the temperature of a substance falls,
it (contracts/expands),
35 If your answer is coniracts, go to frame Noe36.
If your answer is expands, go to frame No,28,
36. Below are given some words related to

(i) cooling(_/)

(ii) Fall in
temperature

(iii)Occupying
less space

expansion and contraction, Tickmark (_/)
only those related to contraction in the
answersheet, ) '

(i) Cooling

(ii) Fall in the temperature
(iii) Occupying less space
(iv) Rise in the temperature

(v) Occuéying more space

L Y e T e S D T
N’ e’ e’ e et e

(vi) Heating

37
rise
temperature

Thermometer is constructed on the principle

that liquids expand with (rise/fall) in
7

temperature and contract with fall in .
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38, Below is given the figure of a thermometer,
Study the figure carefully and recognize the
various parts of it, ‘

Glass Tube <

Stem &=
P Scale

(a) The lower end of the thermometer which is
filled with mercury is called the .

(b) Thermometer has a scale to measure the
of a substance,

(e) The scale is marked on the stem,

(a) bulb

(b) temperature In the figure above, some divisions are
P marked on the stem of the thermometer,

(e) scale These divisions make a which

helps to measure temperature,

(a) mercury

39, (a) The thermometer is filled with .

Tickmark (_/) the number of correct answer
in the answer sheet,

(b) Mercury is filled in the

éi) entire stem
ii) part of the stem

(b) (i1) _/

upper

"30A U.F.P, iS at the (Tower/upper) end

of the temperature scale,
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40, ULF.P, is the upper fixed point of the scale,
The lower fixed point of the scaled is marked
L.F.Ps as .

41, Thermometer is constructed on the principle of
expansion and contraction of liquids,
Let us see the material used in the comstruction
of the common thermemeter,
Study the figure carefully and answer the .
following frames '

FUMMEE

STEMH

Gl RSS 7¢/ B E~—

éme{ i)

A tube with narrow and uniform bore which is
glass .made up of (zlass/metal) is taken,

42, Mercury can be poured through the (bulb/funnel)

. 4%, If your answer is bulb, go to frame No, 44,
If your answer is funmnel, go to frame No, 47,

44, (a) The lower end of the glass tube is blown
into .

(a) bulb (b) The funnel is at the (lower/upper)
(b) upper end of the tube,
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45, The upper end is used to pour the
mercocury into the glass tube,
46, The upper end is in the shape of a
funnel through which mercury can be poured,
47, The following frameé describe the process of

(a) funnel
(b) heated

filling the bulb and the stem with mercury and
sealing its upper end,

Study the figure carefully and answer the
following frames,

<+ Closed

(a) The mercury is poured through the
~ (bulb/funnel),

(v) After pouring some mercury, the bulb is
_(heated/cooled) with the burner,




48,

air
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The glass tube contains air inside it, On
heating, the mercury expands and drives the
out,

49,

After scaling the upper end, we have a mercury
thermometer in which there is (air/
no air).

50

If your answer is air, go to frame No, 51,
If your answer is no air, go to frame No., 564

51,

cold

Burner is removed and the glass tube is allowed
to cool down, The mercury in the glass tube
becomes (hot/cold),

52,

mercury

Heating and cooling are repeated till the
entire bulb and a part of the stem are filled
with .

53

air

The mercury is heated in order to drive all
the out,

54,
closed

After driving all the air out, the upper end
is (closed/kept open),

55

Tickmark _/ the number of correct answer in

the answer sheet.

Mercury is strongly heated in order to

- (i)  seal the thermometer ( )
(ii) drive the (ii) drive the air out ( )
air out (iii) make the mercury expand ( )
56 The air above the mercury level is driven out.
Thus a vacuum is createds This vacuum is
above (above/below) the mercury level.
57 After sealing the upper end, there is
vacuum (@ir/vacuum) above the mercury level,
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58, Vacuum allows the mercury to (expand/
contract).

59 If your answer is expand, go to frame No, 66,
If your answer is contract, go to fLrame No, 60,

60, After sealing the upper end there is no air
mer cury (= vacuum) above the level of .

61, There is (air/vacuum) above the

vacuum mercury level,

62, The mercury expands when there is a
rise (rise/fall) in temperature,

63. The thermometer would burst if there is no
mer cury space for the (mercury/air) to expand,

64, Thermometer would burst at higher temperatures
vacuum if there is no (air/mercury/vacuum),

65. Vacuum allows the mercury to (expand/
expand contract),

664 In thermometers we should use a shining
liquid which does not wet the glass, It
should be sensitive to heat also, Mercury
has all these characteristics,

Can we use any liquid other than mercury
in the common thermometers? (Yes/No)

67¢ If your answer is Yes, go to frame No, 68,

If your answer is No, go to frame No, 72,
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shining
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The level of a shining liquid can be seen
clearly through the glass, So shining liquids
are highly suitable to be used in the
thermometers,

Mercury is used in the thermometers because
it is a liquid,

69

does not wet

Liquids which wet the gléss do net show exact
readings., Mercury shows the exact readings
because it (wets/does not wet) the
glass,

706

conductor

The liquid used in the thermometers should be
a good conductor of heat (i.e. it should take
up heat readily),

Mercury is used in the thermometers because

‘it is a goed of heat,

71,

No

Bad conductors do not take up heat readily,

Can we find out small changes in temperature
using a bad conductor of heat (i.e., one which
does not take up heat readily)? (Yes/No)

T2,

AN

Of the following, tickmark (_/) number of those
statements which describe why mercury is used

in the thermometers g '

(a) Mercury cannot be seen through the glass ( )

(b) Mercury is sensitive to even small
changes in temperature,

()

203 Mercury does not wet the glass, ;
Mercury expands and contracts very slowly '

e} Mercury can be seen through the glass,

f) Mercury is a shining solid,

g) Mercury is a shining liquid,.

(h) Mercury sticks to the glass,
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73¢ On the stem of the thermometer are marked the
°  two important points of the temperature scale,
namely the U.F.P., and the L.F.P.
In the following frames the procedure of marking
the U.F.Pg is described.
Observe the figure carefully and answer the
following frames &
e
/ R
Thermometer =
Flask <
/
.’/
! ” )
MARKING THE U.E. P.
(a) The thermometer is kept (above/
below) the level of boiling water,
(b) Due to the high temperature of beiling
(a) above water, the mercury level in the
(b) rises thermometer (rises/falls),
74y (a) After reaching a point (at the boiling
point of water), the level of
_ in the thermometer does not rise further,
(a) mercury (b) This point is marked as the
(b) upper (upper/lower) fixed point,
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Does the U F.P, indicate the boiling point
of water? (Yes/No)

764

If your answer is No, go to frame No. 77,

If your answer is Yes, go to frame No, 82,

water

e

The temperature at which water boils and
turns into steam is called the boiling point
of (water/mercury).

boiling

78,

The mercury remains steady at the
point of water,

steady

794

-

Upper fixed point (U.F.P.) of the temperature
scale is marked at-that point where the
mercury level is (steady/rising).,

Upper Fixed
Point or
UF. P,

80,

The boiling point of water at which the
mercury level is steady is marked as the
of the scale,

Yes

81,

Does the UF,P, indicate the boiling point
of water? ' (Yes/No)




82,

ice
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We have seen that the U F.P, is marked at the
boiling point of water, In the following frames
the process of marking the Lower Fixed Point
(LeF.P.) of the temperature scale is described,

Observe the figure carefully and answer the
following frames 2

MARKING .THE L. F. P.

Bulb of the thermometer is put in a funnel
filled with melting

*

83.
falls

Due to the low temperature of melting ice, the
level of the mercury (falls/rises)e.

84,

(a) mercury
(b) lower

(a) After reaching a point (at the melting point
of ice) the level of does not fall
further, ,

(b) This point is marked as the (upper/’
lower) fixed point, :
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Does the L.F.P, indicate the melting point of
ice? (Yes/No)

864

If your answer is Yes, go to frame No, 92,

If your answer is No, go to frame No, 87,

87«

ice

The temperature at which ice melts is called the
melting point of (ice/water/mercury),

88,
melting

Mercury remains steady at the point
of ice,

89.
steady

Lower Fixed Point (L.F.,P.) is marked at the point
where mercury level is (steady/falling),

Lower Fixed
Point or
L. PP,

The mercury level remains steady at the melting
point of ice, This is marked as the
of the scale,

91.

(i1) _/

Tickmark _/ the number of correct answer,
UF P indicates the

(i) melting point of ice ( )
(ii) boiling point of water ( )

92,

L.F.P,

Tickmark _/ the number of correct answer in
the answer sheet,

The fixed point marked at the melting point
is the

(i) L.F.P. «( )

(ii) ULF.P, ( )

93.

LoF P

There are many divisions between the L.F,P, and
U.F.P. These divisions are marked with numbers,
The process of marking the divisions and numbers
between the UeFoPs and seccesseseces is called
graduating the thermometer,




94,

Tickmark _/ the number of correct answer,

By making the divisions and numbers on the

thermometer, we get the
(i) U.F.Ps and L.F.P, ( )
(ii) temperature scale ( )

95.

If your answer is U.F.Ps and‘L.F.P., go to |
frame No. 99,

If your answer is temperature scale, go to

frame No. 96,

graduating

96,

Marking the divisions and numbers of the tempera-
ture scale is called the thermometer,'

divisions,
numbers
(any order)

97.

Graduating the thermometer is the process of

marking the and of the
temperature scale, '

upper,
lower
(any order)

98.

The divisions and numbers are made after making
the and fixed points,

temperature
scale

99.

By marking the divisions and numbers, we get
the (UsF.Pe and L.F.P./
temperature scale),

No

100,

After graduating (marking the divisions and numb-
ers) we get either the Centigrade (C) scale or
Fahrenheit:.. (F) scales of temperature, £ and F
scales differ in 3 ways 3 '

(i) the value of L.F,P,

(ii} the value of U.F.P.

(iii) the number of divisions between U.F.P,
and L.F.P,

Do C and F scales contain the same number of

divisions between U,F.P, and L.F.P.? __ (Yes/No)
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101, Noﬁ we shall study the differences between the
£ and F scales,

" Observe the figure carefully and answer the
following frames $

C ¥
N - ™

160 T U. F P 7 212 )
;
a
o 7}
Q
: 2 K ’
: = 8
| = é
i > 8 o é j
| R
i

0 L.E p 32
UQF ¢P.
(a) too (a) U.F.P. marked on the C scale is °g.
(b) 212 (b) U.F.P, marked on the F scale is °F,
102, L.F.P, )
(a) o0 (a) L.F.P. marked on the C scale is °C.
() 32 (b) L.F.P, marked on the F secale is °F,

103, Number of divisions between the UsF.Fs and L.F.,P,
(a) 100 (a) How many divisions are there in a C scale?
(b) 180 (b) How many divisions are there in a F scale?

(e¢) F (c) 32°F is the L.F.P. of (C/F) scale.
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104, 32°F is marked at the (UsFoPo/LoF4Ps)
L.F.P. ) of“the F scale,

105, Using a Fahrenheit scale, can we measure
temperature very much higher than 100°C?
" (Yes/No) g

106, If your answer is Yes, go to frame No, 100,

If your answer is No, go to frame No., 107,

do
107, Whatlthe following abbreviations and symbols

stand for?

(i) Lewer (i) L.F,P.
Fixed
Point (ii) °©

(ii) Degree oy e
(iii) Degree (ii1) °c
. Centigrade (iv) U.F.P.
(iv) TUpper Fixed
Point (v) Iy
(v) Fahrenheit
(vi) Centigrade (vi) ¢

108, ©Compare the Centigrade and Fahrenheit scales,

fentigrade Fahrenheit

(a) 100°C, 212°F (a) U.F.P, is
(b) 0°C, 32°F  (b) L.F.P. is

(e) 1b0, 180 (c) No, of divisions

———————
S ————— ————————
are.."l..'.’..
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109, Observe the figure carefully,
The parts of the two thermometers with their
UF.P., and L, F.P, are shown, You haée to write
the values of those points in the blanks given

helow,

Figure A shows the scale that contains 100

divisions,
Figure B shows the scale that contains 180
divisions,
( A B
m - ;
& - e "

iR

s

R X
FERE,

it

ok

TS

BN

Ay

&
s
o

ey

&

Fill in the blanks 3

A, 1,Centigrade A, (1) The figure A shows the
2,Faherenheit (Centigrade/Fahrenheit)

(2) The figure B shows the ‘
(Centigrade/Fahrenheit)

B, 1, 100°C B, (1) Value at 'a! is é100°8/212°F§
2, 0°C 2) Value at 'b!' is —___( 09&/ 32°F
3¢ 212°F 3) Value at 'e! is . " "
4, 32°F (4) Value at 'd’' is o ’
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110, Temperatures are written as 23°C, 71°F,
40800, 506°F, etce ’ Co "

Two"decimai eight degrees Fahrenheit is
2,8°F written as (2.8°F/2.8°C).,

111, Temperatures below the zero degree are expressed
with a minus sign, for example, -20°C, ~42°F,etc,
Tickmark number of the correct answér,

Minus seven degrees Fahrenheit (~7°F) is a
temperature which is !

(i) above the 0°F «( )

(ii) below the 0°C ( )

(iii) below the O°F ( )

112, If your answer is above the 0°F, go to frame No,11
If your answer is below the 0°C, go to frame No.11

If your answer is below the 0°F, go to frame No,12

113, Twentytwo degrees Centigrade is written as
22°C ‘ (22°¢/22°F).

114, 61°C is the temperature which is 61 degrees above
Centigrade thé zero degree of (Fahrenheit/Centigrade)

115, If the temperature is expressed in Fahrenheit
F scale, the symbol (C/F) is to be used,

116, Temperature below the 0° are expressed with
a minus sign, "
-61°C is a temperature which is (above/
below belsw) the 0°C,

117, =47°F is a temperature which is 47 degrees
below § (above/below) the O°F,

1

118, 17 degrees below the 0°C is written as
-17°0 (L17°C/=-17°C),
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119, «38°F is a temperature, 38 degrees below the
O°F (0°C/0°F),
120, Tickmark _/ the number of correct answer.
" =23°F is a temperature which is
(i) above the O°F ( )
(ii) below (ii) below the O°F ( )
the 0°F (iii) below the 0°C  ( )
121, (a) To find the temperature of hot water, the
bulb of the thermometer is immerséd in
hot .

(b) Due to the high temperature of hot water,
there is a (rise/fall) in the
mercury level,

(a) water (c) The main scale divisions to which the
(b) rise level of rises is noted,

(c) mercury
(d) temperature

(d) The number marked on that particular
division where mercury level remains steady
gives the of the hot water,

122,

When the mercury level in the thermometer is
high, we say that the temperature of water is
comparatively (high/1low).

123,

If your answer is high, go to frame No, 127,
If your answer is low, go to frame No, 124,

124,
40°C

The temperature‘of water at 50°C is more than the
temperature of water at " (60°C/40°C).

pAl i

125,

higher

The bulb of a thermometer is first kept in water
at 50°C, Then it is kept in water at 45°C, The
level of mercury at 50°C is comparatively
(higher/lower) than that at 45°C, '
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126, When the mercury level is higher, we can say
that the temperature is comparatively

high (high/low).

127, Below are given the steps followed in using a
thermometer, But it is not given in the proper
order, Write the number of correct order of
the steps in the answer sheet,

1, Final recording of temperature ,
i.e, 51°C, ( )
2, Mercury level of thermometer
changes, o ( )
(4) %3¢ Bulb of the thermometer is
(2) put in the liguid, ( )
(1) 4, Main scale division near the
(3) mercury level is noted, ( ).

128, Common thermometers are used to measure the
temperature of a substance, To measure the
atmospheric temperature of a day, that is, the
maximum and minimum temperatures of a day, or the
body temperature of a patient, we need some
special thermometers,

The minimum temperature of a day can be measured
special using a ( common/special) thermometer,

129, Thermometers which record the atmospherie
temperatures of a day
(i) Maximum thermometer
(ii) Minimum thermometer
(iii) Six's thermometer
Thermometer to measure our body temperature is
(i) Clinical thermometer
Maximum thermometer records the (maximum/

maximum minimum temperature of the day,
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Maximum thermometer records the maximum tempe-
rature of the day, Observe the figures of the
maximum thermometer carefully and recognize
the parts before you proceed further,

" Hair Spring

(a) mercury
(b) mercury

Index Mercury Index

THE MAXIMUM THERMOMETER

| | b
e —— e —————— = —]
IHEEBEHEEEMUNE

(a) The bulb and a part of the stem of the
maximum thermometer are filled with .

(b) The steel index is above the level of

131,
index,
hair spring

The steel index is shown separately in its
enlarged form, It consists of two important
parts namely seceeecveseese 8N4 gescccosscscs

132,

(a) 10, 130
(b) away from

(a) The scale is marked from °F to °F,

(b) The highest value of the scale (130°F)
" shown in the figure is (near/away
from) the bilb, '

133.

When the temperature rises, mercury expands and
pushes the index (upwards/downwards)e

134,

If your answer is upwards, go to frame No, 139,

If your answer is downwards, go to frame No, 135,
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index . 135, Above the level of mercury is a steel .

136, When the temperature of the day rises, the
mer eury (expands/contracts) and

expands moves upwards,

137, ‘The index is (above/below) the level
above of mercury,

138, 8o the rising mercury pushes the index
upwards (upwards/downwards).

139, The upward movement continues till the
maximum (maximum/minimum) temperature is reached,

140, When the maximum temperéture is reached, the
mercury stops moving., And, therefore, the
steel index also (stops moving/

. moves further),

141, If your answer is étqps moving, go to frame
No., 144,

If your answer is moves further, go to frame
No, 142,

142, When the temperatuie falls, the mewcury
contracts (expands/contracts)

down 143, The contracting mercury moves (up/down),

144, When the temperature falls, the steel index
does not move with mercury because it is
spring prevented by the hair »
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145, Maximum temperature is recorded by the steady
position of the
mercury level
steel index
146, If your answer is merecury level, go to frame
NO. 1470
If your answer is steel index, go to frame
Nos, 157,
147, When the temperature rises, mercury expands and
pushes the index ’ (upwards/downwards)
upwards til1ll the maximum temperature is reached,
148, When the temperature falls, mercury contracts
down and moves (up/down).
149, But the steel index does not move because fhe
hair spring prevents it from moving
downwards (upwards/downwards),
150, The downward movement of the steel index is '
hair spring prevented by the .
151, The mercury level falls with fall in temperature,
So the maximum temperature cannot be indi cated
mer cury by the level of .
152, Tickmark _/ the number of correct answer in the
answer sheet,
When the mercury falls, the steel index
(i) moves upwards ( )
(ii) moves downwards ( )
(iii) 5/ " (iii) does not move . ( )
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Maximum temperature of the day is recorded by
the steady position of the (mercury/
index),

154,

mer cury

When the temperature falls, the level of
changes,

155.

hair spring

The index remains in the steady position showing
the maximum temperature of the day because it is
provided with the .

156,
index

The maximum temperature of the day is recorded
by the lower end of the o

157,

The minimum thermometer records the minimum
temperature of the day.

Below is given a diagram of the minimum thermo-
meter, Observe the figure carefully and answer
the following

THE MINIMUM THERMOMETER: -

Alcohol Index

AT AT e S T e ‘ P
NMEENUINEEUEE R .
3020 10 0 1020 3040 S0 60 70 80 90 100 110 120 130

1

7

alcohol

. ’ :;Hair Spring

Index

The bulb and a part of the stem are filled
with .

158,
inside

The steel index is (above/inside) the
level of alcohol,




falls

159,
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As the temperature of the day falls, the level
of alcohol (rises/falls),

lower

160,

The scale extends below the Q°F‘on the
(lower/upper) side of the scale.

Yes

164,

So, can minimum thermometer record temperatures
below the O°F? (Yes/No)

hair spring 162,

The index is provided with 3 sseccoense

alcohol

163.

The steel. index of the minimum thermometer is
placed inside the (alcohol/mercury).

No

164,

The steel index can move downwards only,

Can the index move upwards? _ (Yes/No)

expands

1654

¥hen the temperature rises, alcohel
(expands/contraets) and moves upwards in the stem,

will not

166,

The index (will/will not) move upwards,

167,

When alcohol expands and moves upwards, the steel
index .............,...(moves upwards/does not
move),

168,

If §our answer is moves upwards, go to frame
No. 169.

If your answer is does not move, go to frame
No. 173.

£

upwards

169,

When the temperature rises, alcohol expands and
moves (upwards/downwards),
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170, The index is provided with a special part
hair spring called the ceesecocsscoscee
171, The hair spring prevents the from
index - moving upwards,
- 172, 8So when the alcohol expands and moves upwards,
the steady position of thelindex
is not (is/is not) changed,
173, When the temperature falls, alcohol contracts
downwards and moves (upwards/downwards),
174, When alcohol.moves downwards, it drags the
steel index . (upwards/downwards)
downwards alongwith it,
175 When the minimum temperature is reached, alcohol

stops moving

stops moving downwards.

Steel indeX eveeesesvccccecsscss (Stops moving/
moves downwards),

The upward movement of the steel index of the

176,
hair spring minimum thermometer is prevented by the secesccss
177« Tickmark the number of correct énswer in the

(iii) does not

move _/

answer sheet,

» When alcohol expands and moves upwards, the

steel index

(i) moves upwards ( )
(ii) moves downwards’ ( )
(iii) does not move ( )
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Tickmark _/ the number of correct answer

When alcohol contracts and meves downwards,
the index

(1)

(ii) moves downwards ( )

moves upwards (

wards (_/) (iii) does not move . ( )}
179, The minimum temperature of the day is recorded
index by the upper end of the .
180, Tickmark _/ the number of correct answer,

(ii) upper end

The part that records the minimum temperature
of the day is

(i)

(ii) upper end of the index ( )

the level of alcohol ( )

of the
index (_/) (iii) lower end of the index «( )
181, Before using the maximum or minimum thermometers
a second time the position of the steel
is to be adjusted using a small magnet (magnet
index attracts steel),
182, Using a magnet, the index of the minimum ‘
thermometer is to be brought 4
inside (above/inside) the alcohol,




a) minimum
b ) maximum

183,
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In the figure, the position of the indices of
maximum thermometer and minimum thermometer are
given, Observe the figure carefully and answer

the followings

(a) The figure A shows the (maximum/
minimum) thermometer,

(b) The figure B shows the (maximum/
minimum) thermometer,

184, In the maximum thermometer the index is
above (above/inside) the mercury,
185, In the minimum thermometer the index is inside
alcohol the (write the name of the liguid),
186, The upper end of the index in the minimum
70 thermometer is at °Fe
187, The lower end of the index in the maximum
90 thermometer is at °F,
188, 90°F indicates the (maximum/minimum)
maximum temperature of the day,
70 . 189, Minimum temperature of the day is » °F.
190, Maximum temperature is recorded by the

(upper/lower) end of the index,
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391, Tickmark (_/) in the answersheet the TWO parts
of the maximum and minimum thermometers not
found in common thermometers 2

(a) Scale S ¢
(b) Glass tube (
(e) Hair Spring (
(d) Bulb (
(
(

(c) Hair spring
(e) Index

* (e) Index (_/) (£) Mercury

S’ e e e’ e’ e’

192, Below is given a table comparing the maximum
and minimum thermometers, Column I gives the
points of comparison and alternative answers,
Fill in the blanks in Columns II and III by
selecting the correct words given in brackets
in Column I in the answer sheet,

- - - - —— v o o~ - o - -

I II I1X
Maximum Minimum
thermometer thermometer

Points of Comparison

1, Liguid used is
(alcohol/mercury).

2, Index is (above/
inside) the liquid,

3¢ Index moves(upwards/
1. Mg{ggﬁgi downwards), .

2, above, inside. 4, Temperature of the
day is recorded by

e ugwards,d this end of the
ownwards index (lower end/
4, lower end, upper end),
upper end

5 Index moves when
the liquid (falls/
rises). .

5 rises, falls

-t - — -
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S0 far we have studied the maximum and minimum
thermometer separately. We have combined
thermometer called Six's Thermometer, which
records both the maximum and minimum tempera-
ture of a (day/substance),

194,

(a) U

(b) alcohol
mercury

(e) maximum
minimum

(d) maximum

(e) bottom
top

Observe the figure of Six's thermometer carefully
and answer the fellowing questions &

I, —

Mercury

40
Mercury
=30
20

~10

s ()

SIX'S THERMOMETER

(a) S8ix's thermometer consists of a shaped
glass tube,

(b) Six's thermometer contains the liquids
and *

(¢) It is two arms, one for recording the
temperature and the other for recording the
temperature of the daye

(d) There is a vacuum in the arm carrying the
(maximum/minimum} temperature scalee

(e) The maximum temperature scale starts from the
(bottom/top) while the minimum
temperature scale starts from the .




195, Observe the figure carefully and answer the
following frames 2
MR IAA L 1o F1H X 1A AR . -~
TEMHPERH VG 2PE T E AALPE RS 7GR =~
- vl
o - \: % E
0 — i f /e
: Fld- 52 comoc
N 4
x| e fTERCC 2 ?
/2o~ j_:‘o
When the temperature rises, the mercury and
alcohol (expand/contract) and mercury
expand moves upwards in the maximum temperature arm,
196, When the temperature rises, the mercury level in
the minimum temperature arm (falls/rises).
197,. If your answer is falls, go toe frame No, 203,
If your answer is rises, go to frame No, 198,
198, Both the maximum and minimum temperature arms
of the Six's thermometer are
connected (disconnected/connected),
199, The mercury in Six's thermometer (can/

cannot) flow from one arm to the other,




, 291

i 36

200 When the temperature rises, alcohol and mercury
expand and move upwards in the maximum tempe-
rature arm, So mercury level (rises/falls)

rises in the maximum temperature arm,

201, When the temperature rises, mercury level rises
in the (maximum/minimum) temperature

maximum arm,

202, When the mercury level rises in one arm, it
falls in the other arm, With rise in t{empera-
ture, mercury level rises in the maximum tempera-
ture arm, Mercury level in the minimum tempera-
falls ture arm __ (rises/falls),

203, The index in the maximum temperature arm is
mercury above the level of .

204, The mercury while expanding pushes the index
(upwards/downwards) till the maximum
upwards = - temperature is reached,

205, When the maximum temperature is reached, the
mercury does not rise further,

So at the maximum femperature the index

remains
steady . (remains steady/moves further),
206, BSteel index does not move from its steady
position because it is prevented by the
hair spring Gssseevessscssves

207¢ The scale of the maximum temperature arm starts
from the bottom, So higher the position of the
index, (higher/lower) will be the
higher temperature of the day,
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T2
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Observe the figure carefully and answer the
following frames &

Ve 227l

Vol ) €ai’dand
TEMPERR 74 PE

TEIIRERATGEE

ARr - A R~

iy

i
4l

t'('
i
<

~/o .
~ 720

[ 22 cOHoL

TR S Y 2

——— e,
e —
Y SR W A ]

T

AIERCY By

F2e- ki O

When the temperature falls, the level of
mercury (rises/falls) in the maximum

falls temperature arm,

209, When the temperature falls, the index in the
minimum temperature arm moves . (upwards/
downwards).

210, If your answer is upwards, go to frame No, 216.
If your answer is downwards, go to frame No, 211,

211, When the temperature (rises/falls}),

falls

the mercury and alcohol contract,
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falls
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When the temperature falls, the level of
mer cury (rises/falls) in the
maximum temperature arm,

213,
minimum

Level of mercury rises in the
temperature arm,

214,
index '

The mercury in the minimum temperature arm
moves upwards and pushes the upwards,

215,

upwards

¥hen the temperature falls, the index in the

minimum temperature arm moves

(upwards/downwards),

216,

remains steady

¥hen the minimum temperature is reached, the
indeX gescecssccccccccsccsvences (remains Steady/
moves further),

2174

index

Minimum temperature can be noted even after
sometime becanse the remains steady,

218,

The scale in the minimum temperature arm starts
from the top, So higher the position of the
index, (lower/higher) will be the
temperature,

219,
mercury

In the Six's thermometer both the indices are
above the level of .

220,
upwards

In Six's thermometer both the indices are pushed
(upwards/downwards) by mercury.

221,

expands

The index in the maximum temperature arm is
pushed upwards when the mercury

(expands/contracts),
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upwards
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The index in the minimum temperature arm is

pushed ' (upwards/downwards) when the

mercury contracts,

223,
top

The temperature scale in the minimum temperature
arm starts from the (top/botiom),

224, Answer the following in the answer sheet,

(a) U
(b) 2 or two

(c¢) mercury
alcohol

(d) mercury
(e) upwards

(£) bottom,
top

(a)

(v)

(e)

(d)

(e)

(£)

8ix's thermometer is a shaped
thermometer,.

How many indices are there in the Six's
thermometer?

What are the liquids used in the Six's
thermometer? -

In 8ix's thermometer, both the indices are
pushed by (alcohol/mercury).

In Six's thermometer, both the indices move
(upwards/downwards),

In Six's thermometer, the maximum temperature -
scale starts from the (bottom/top)
while the minimum temperature scale starts
from the o
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Clinical thermometer is used to record the
temperature of human body while Six's
thermometer records the maximum and minimum
temperature of the day,

In the figure given below the parts of the
clinical thermometer are marked by different
letters, -

Shows the stem of the thermometer,

Part 4 ¢

Part B ¢ Shows the bent called constrictions

Part C 2 Shows mercury used in the thermometer,

Part D ¢ Shows the bulb wich is filled with
mexrcurys

Part N ¢ The arrow at N (98,4°F) shows the
normal body temperature,.

TTT T T T T
- 116 105
. A

Observe the figure and try to recognize the
names of the parts, Now go to B part of this
page,

225.B, Given below are the pants of clinical thermometer,

Observe the figure given above carefully and
indicate which part is marked by which letter
in the figure,

i, D 1, Bulb is marked by the letter .,

2 C 2¢ Mercury is marked by the letter .

3, B 3. Constriction is marked by the letter o

44 N 44 Normal body temperature is marked by the

5, 9844 letter ©

6o A 5¢ The value marked at N is °Fe
6e The stem is marked by the letter o

2264 In order to measure the body temperature of the

patient, the bulb of the ‘ thermometer
is put under the tongue or in the arm pit of

clinical the patient,




rise
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1

The mercury expands and moves upwards due to
the (rise/fall) in the body tempera-

ture of the patient,

228,

constriction

The special bent part above the bulb of the
clinical thermometer is called the .

downward

229,

The constriction allows the mercury to pass
through it in the upward direction only,

The constriction does not allow the mercury to
move in the (upward/downward)
direction,

2304

The downward movement of the mercury is
prevented by the (bulb/constriction)
of the thermometer,

231,

If your answer is bulb, go to frame Ne, 232,

If your answer is constriction, go to frame
Noo 2375

bulb

232,

In most of the thermometers there is a special
part at the lower end of the thermometer called
the ’'Y

mercury

233,

The bulb of the clinical thermometer contains
o (Write the name of the liquid),

above

234 »

There is a special bent in the clinical thermo-
meter called the constriction, The constriction
is (above/below) the bulb,

mercury

235.

Constriction does not allew the to
move downwards,




2364

constriction

o U2 o

S0 when the clinical thermometer is removed from
the body, the mercury does not move downwards-
because it is prevented by the .

mercury

237

The bddy temperature of a patient is indicated
by the steady position of the .

above

238,

When the patient has fever, the steady level of
mer cury (above/below)  the constriction
indicates his body temperature,

downwards

239,

After recording the teﬁperature of a patient,
the clinical thermometer should be shaken in
order to bring the mercury (downwards/
upwards).

mer cury

240

If the clinical thermometer is washed with water
above 110°F, the in the thermometer

: expands t6 the high temperature and forces

through the glass and breaks the thermometer,

3

241,

Clinical thermometer should be washed with

(cold water/boiling water),

If your answer is cold water, go to frame No, 248,

If your answer is boiling water, go to frame
Noe 243,

212°F

243.

The temperature of boiling water is
(212°C/212°F),.

110°F

244,

The stem of the clinical thermometer is graduated
upto (110°C/110°F),




245,

lower

. " 2!?8:‘
“ 43 =

The maximum temperature to which the mercury in
the clinical thermometer can expand in it is
(higher/lower) than the boiling point

of water,

246,

expands

80 when the clinical thermometer is washed with
the boiling water which is at 212°F, the mercury

(expands/contracts) too much, This
breaks the clinical thermomeﬁer.

247 &

cold water

Clinical thermometer should be washed with
teesscesseceses (boiling water/cold water),

(a)
(b)
(e)
(a)
(e)
(£)
(g)

248,

vacuum

hair spring
constriction
magnet

index

bulb

arrow

Complete the following sentences by selecting the
correct words from the list given below &

WORDS2 magnet, index, bulb, hair spring, arrow,
constriction, vacuum,

(a) The thermometer would burst at higher
temperature if there is no above
the mercury in the thermometer,

(b) The steel index is/prevented from moving
by the .

(¢) The back flow of mercury in clinical thermow
meter is prevented by the .

(d) The index is reset using a small 5

(e) In Six's thermometer the temperature of the
day is-indicated by the *

(f) To measure the temperature of water, the

of the thermometer is immersed
in it
(g) Normal body temperature (98.4°F) is shown
in the clinical thermometer by the .




(1)
(2)
(3)
(4)
(5)

(6)

v U4l

249, Below is given the diagram.of clinical

thermometer,

by A, B, C, D and N,

Some parts of it are marked
Write the names of the

parts in the blanks provided belows

stem
constriction
mercury

bulb

normal body
temperature

9844

(1) Part A is the
(2) Part B is the
(3) Part C is the
(4) Part D is the
(5) Arrow indicates the

(6) N is at the temperature of

BoeoesssenrdPe

Gespsoessre sy
S0 0600 Bese
[ EEEE A EEEE N R N

Gse 90 et nee

OF’
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Some interesting things about thermometers g

*

Answers

(a) Fahrenheit
(b) Galileo
(c) Celsius
(d) Amonton

Galileo at the end of 16th century prepared
a water thermometer (the first thermometer),

Amonton discovered that water always boiled
at the same temperature at sea level,

Fahrenheit discovered mercury to be the most
suitable thermometric Jiquid, He constructed
a mercury thermometer called Fahrenheit
thermometer, ’

felsius constructed the Centigrade thermometer,

Answer the following 2

(a) Tﬁe use of mercury was discovered by

Veoeoaoenpcarcssen

(b) The first thermometer was comstructed

by SRoesecrvosseen

(e) Centigrade thermometer was constructed

bY [ RN NN E RN NN NRE NN ]

(d) Steady boiling point of water was
discovered DY cecoesvccnscose

Answers are given on the left side of this page,

/ NOW THE PROGHRAMME 1S OVER /
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A PROGRAMMED TEXT ON THERMOMETER

‘ RESPONSE PROMPT FORM
(WRITING FORM)

About This Programme....es

On reading this programme, you will know many interesting
things about thermometers, Thermemeters are the instruments
used to measure the heat levels, You have to know something
about thermometers because we will be using them in hospitals,
laboratories, houses and so on,.

How to Read This Book

(1) This book contains small steps called frames,

(2) Most of the frames contain one or two words underlined,
You have to give a special attention to these words,

(3) Read the frames carefully and understand the importance
of the words underlined,

(4) Write down the underlined or tick markedword or words
against serial number of the dquestion in the answersheet given
to you, Do not write anything in this book.

(5) Write down only when you are sure that you have understood
the frame and the word(s) underlined,

(6) Go to the next frame after understanding the frame ans
writing down underlined or tickmarked word or words in the answer
sheet,

READ the frame

OBSERVE the words underlined
UNDERSTAND the frame

WRITE the words underlined
PROCEED FURTHER

*s 000 eQ



A beaker filled with water is kept on fire,
(a) Does the water get heated? Yes

(b) Its heat level rises.

2,

A pot of water is kept in ice,
(a) It gets cooled.

(b) Its heat level falls,

3

On heating, the heat level of water rises,
On cooling, the heat level of water falls,

Can the heat level be changed by heating or cooling?
Yes

Ice water and boiling water differ in their heat levels,

In other words, ice water and boiling water differ in

their temperatures,

Does the temperature indicate the heat level of
a substance? Yes

5e

(a) Temperature indicate the heat level of a substance,

(b) When the heat level is high, we say that the
temperature is high,

(c) When the heat level is low, we say that the
temperature is low,

6e

The heat level of a substance is scientifically known as
the temperature of that substance, A substance at low
temperature is said to be cold,

(a) A substance at high temperature is said to be hot.

To

(a) If the temperature of a substance is Ei&ﬂ we say that
- it is hot,
(b) If the temperature of a substance is low we say that
it is cold,




8.

What are the common words used to indicate the following?
(2) Low temperature @ cold
(b) High temperature.s hot

9.

The following is one way of FEELING whether a substance
is cold or hot,

Observe the figure carefully,

Tap Water
B

(a) Ram dipped his right hand finger in the beaker A,
It was felt cold,.

(b) Ram dipped his left hand finger in the beaker C,
It was felt hot.

10,

Then he dipped both the fingers in the beaker B, To the
right hand, the water in the beaker B was felt hot and to
the left hand it was felt cold,

Can the exact temperature of water be known by touching
it? No

11,

Tickmark "/ shows the correct answer,

Ram's experience regarding the temperature of water in
the-beaker By

(i) remained the same ('

(ii) differed from hand to hands  ( _/J
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12, By touching the tap water, Ram could not khow its
‘exact temperature,
13, Heat level or temperature of a substance can be measured
scientifically using a thermometer,
The instrument used to measure the temperature of
a substance is called thermometer,
14 To measure the temperature of a substance we use an
instrument called thermometer,
15, Can Ram know fhe exact temperature of water in the beaker B
by using a thermometer? Yes .
16, (a) When a substance is heated, its temperature
rises,
(b) When a substance is cooled, its temperature
falls,
17. On heating or cooling a substance, its temperature

changes.,




18, Observe the figure carefully,
':fi
i
H
| Z
| =
In figure A the flask is tiiied WIth Water upto Level 1,
(a) The flask is heated with a burner as shown in the
- figure B,
Due to heating, the level of water rises from
Level 1 to Level 2,
19, Burner is removed and the flask is cooled,
On cooling, the level falls as shown in figure C,
20, Tickmark _/ shows the correct answer,
Rise in the level of water in figure B is due to
(a) cooling ( )
(b) adding some more water ( )]
(c) heating ( /)
21, The level of milk rises when it is heated, But on

cooling, its level falls,.
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22, When any liquid (milk or water) is heated, its level
rises and it occupies more space, .
23, Occupying more space on heating is called expansion, ‘
24, When water is cooled, its level falls and it occupies
"~ 1less space,

25, Occupying less space on cooling is called contraction,

264 When the temperature of a substance falls, it contracts,

27, Tickmark _/ shows the correct answer,

Expansion means &

(i) occupying more space on cooling ( )]
(ii) occupying less space on cooling ( )}
(iii) occupying more space on heating ( _/ )
(iv) occupying less space on heating ( )

28, Below are given some words related to expansion and
contraction, Tickmark _/ indicate only those related
to contraction &

(i)  Cooling (/)
(ii) Pall in the temperature (/)
(iii) Occupying less space ( /)
(iv) Rise in the temperature ( )
(v) Occupying more space ( )]
(vi) Heating ( )
29, Thermometer is constructed on the principle that liquids

expand with rise in the temperature and contract with fall

in temperature,
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30, Below is given the figure of a thermometer., Study the
figure carefully and recogniZe the various parts of it,

=y U. F. P,

Glass T“he D

Stem <

(a) The lower end of the thermometer which is filled with
‘mercury is called the bulb,

(b) Thermometer has a scale to measure the temperature of
a substance,

(c) The scale is marked on the stem.

In the figure above, some divisions are marked on
the stem of the thermometer, These divisions make
a scale which helps to measure temperature,

31, (a) The thermometer is filled with mercury,

Tickmark _/ shows the correct answer 2
(b) Mercury is filled in the g

(i) entire stem ( )]

(ii) part of the stem (/)

(¢) U.F.P. is at the upper end of the temperature scale,
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32, U,F.P. denotes the upper fixed point of the scale. The
lower fixed point of the scale is marked as L.F.P.
33, Thermometer is constructed on the principle of expansion
and contraction of liquids,
Let us see the material used in the construction of the
common thermometery il
Study the figure carefully,
FUNNEL
STEM
\‘“\
GLASS TV E— h]
Bues
A tube with narrow and uniform bore which is made up
of glass is taken,
34 ¢ (a) The lower end of the glass tube is blown into a bulb,
(b) The funnel is at the upper end of the tube,
35 The upper end is used to pour the mercury into the glass
tube,
564 The upper end is in the shape of a funnel through which

mexrcury can be poured,
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The following frames describe the process of filling the

37e
bulb and the stem with mercury and sealing its upper end,
Study the figure carefully,
ST
f
(a) The mercury is poured through the funnel,
(b} After pouring some mercury, the bulb is heated with
the burner,
38  The glass tube contains air inside it, On heating, the
mercury expands and drives the air out,
39, Burner is removed and the glass tube is allowed to cool
down., The mercury in the glass tube becomes cold,
40, Heating and cooling are repeated till the entire bulb
and a part of the stem are filled with mercury.
41, The mercury is heated in order to drive all the air out,
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42, After driving all the air out, the upper end is closed,
43, Tickmark _/ shows the correct answera
The bulb is strongly heated in order to 2
(i) seal the thermometer ( )
(ii) drive the air out ( /)
(iii) make the mercury expand ( )
4y, The air above the mercury level is driven out, Thus a
vacuum is created, This vacuum is above the mercury
levelo o
45, After sealing the upper end, there is vacuum above the
mercury level,
46, After sealing the upper end there is no air (= vacuum)
above the level of mercury.
47, There is vacuum above the mercury level,
48, The mercury expands when there is a rise in temperature,
49, The thermometer would burst if there is no space for the
mercury to expand,
506 The thermometer would burst at higher temperature if
there is no vacuume
51, Vacuum allows the meicury to expand,
52, The level of shining liquid can be seen clearly through

the glass, So shining liquids are highly suitable to be
used in the thermometer. ‘

Mercury is used in the thermometers because it is a
shining liquid,




53,
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Liquids which wet the glass do not show exact readings,
Mercury shows the exact readings because it does not wet

the glass,

54.

The liquid used in the thermometers should be a good
conductor of heat (i.e, it should take up heat readily),

Mercury is used in the thermometers because it is a good

conductor of heat,

55

Bad conductors do not take up heat readily,

Can we find out small changes in temngature using a
es

bad conductor of heat (i.e, one whichjnot take up heat

readily)? No

56'

0f the following, tickmarks _/ show the reasons why

mercury is used in the thermometers &

(a) Mercury cannot be seen through the glass, ( )
(b) Mercury is sensitive to even small changes

in temperature, ( _/ )
(e) Mercury does not wet the glass, ( /)
(d) Mercury expands and contracts very slowlys ( ")
(e) Mercury can be seen through the glass, ) (/)
(£) Mercury is a shining solid, ( )
(g) Mercury is a shining liquid, (/)

(h) Mercury sticks to the glass, ( )
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57 On the stem of the thermometer are marked the two important
points of the temperature scale, namely, the UsFePs and
the LcFoPo ) -

In the following frames the procedurg of marking the U.F,P,
is described, .
Observe the figure carefully.
ci, \\ '
Thermometer < 7 gd
. Steam .
=3 Water
MARKING THE U. R P
(a) The thermometer is kept above the level of boiling
water, .
(b) Due to the high temperature of boiling water, the
mercury level in the thermometer rises,

58. (a) After reaching a point (at the boiling point of water),
the level of mercury in the thermometer does not rise
further,

(p) This point is marked as the upper fixed point,
59. The temperature at which water boils and turns into stesw™m

is called the boiling point of water,




60. The mercury remains steady at the boiling point of water.

61, Upper fixed point (U.F.P.) of the temperature scale is
marked at that point where the mercury level is steady,

62. The boiling peint of water at which the mercury level is
}
steady is marked as the Upper Fixed Point or UsF.P, of

the scale, ‘ v

v

63, Does the U.F.P, indicates the boiling point of water? Yes

6itq We have seen that the U,F,P. is marked at the boiling point
of water, In the following frames the process of marking the
Lower Fixed Point (L.F.P.) of the temperatures scale is
described,

Observe the figure carefully,

MARKING THE L. F. P.

Bulb of the thermometer is put in a funnel filled with
melting ice,

65 Due to the low temperature of melting ice, the level of the
mercury falls,
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66. (a) After reaching a point (at the melting point of ice)
the level of mercury does not fall further,

(b) This point is marked as the Lower Fixed Point.

67. The temperature at which ice melts is called the melting

point of ice.

68, Mercury remains steady at the melting point of ice,

69, Lower Fixed Point (L.F;P.) is marked at the point where
mercury level is steady,

70, The meréury level remains steady at the melting point of ice,
This is marked as the Lower Fixed Point or L.F.P., of the

scale,

71, Tickmark _/ shows the correct answer,

U.F,P. indicates the ¢
(i) melting point of ice, ( )
(ii) ©boiling point of water, ¢ /)

&R Tickmark _/ shows the correct answer,

The fixed point marked at the melting point of ice is the g

(i) L.F.P, (/)
(ii) TU.F.P. ( )

73 There are many divisions between the L.F.P. and U.F.P,
These divisions are marked with numbers, The process of
marking the divisions and numbers between the U.F.P} and
L.F.P. is called graduating the thermometer,

Thae Marking the divisions and numbers of the temperature scale
is called graduating the thermometers
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754 Graduating the thermometer is the process of marking
the divisions and numbers of the temperature scale,

766 The divisions and numbers are made after marking the
upper and lower fixed points:

77 e By marking the divisions and numbers, we get the
temperature scaleg

78+ After graduating (marking the divisions and numbers)

we get either the Centigrade (C) scale or Fahrenheit
(F) scale of temperature, C and F scales differ in
3 ways %

(i) . the value of L.F.P,

(ii) the value of UJF.P.

(iii) the number of divisions between

U.F.Ps and L.F.?P.

Do C and F scales contain the same number of divisions
between U.F.P, and L.F.P.? E?_




- 316

-15—-

79¢ Now we shall study the differences between the C and F scales.

Observe the figure carefullye

€ ¥
’ A o
Y .
" 100 < U. F. P.—p 212
|
. 1
- g 2
: = ¢ @
B K
oy »
b s 5 ¢
8 ©
e 8 |
3 —z-—-———-—-L. F P 32
/
UeFoPo

(a) UF.P. marked on the C scale is 100°C.
(b) U.F.P. marked on the F scale is 212°F.,

80, L.F. P,
{a) L.F.P. marked on the C scale is 0°C,
(b) L.F.P, marked on the F scale is 32°F,

81, Number of divisions between the U.F.P. énd L.F.P.

(a) How many divisions are there in a C scale? 100.
(b) How many divisions are there in a F scale? 180.

(e) 32°F is the L.F.P. of F scale.
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“and

82, 32°F is marked at the L.F.P. of the F scale,
83.. Using a Centigrade scale, can we measure temperature
very much higher than 100°C? No
84, What are the following abbreviations and symbols
stand for?
(i) L.F.P. ¢ Lower Fixed Point
(ii) ° 2 Degree
(iii) oC ¢z Degree Centigrade
(iv) U.F.P. % Upper Fixed Point
(v) ® ¢ Fahrenheit
(vi) ¢© 2 Centigrade
854 Compare the Centigrade and Fahrenheit scales,

Centigrade  Fahrenheit

- s O S - - - — T W Y G

(a) UJF.Po is 100°C 212°F
(b) L.F.P. is 0°C 32 0F

(¢) .No. of divisions are 100 180

- - - — - - - A - T W S R W WD S ST W (D o A W S D M SR D o . S W
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86, Observe the figure carefully, 3
The parts of the two thermometers with their U.F.P. and
L.F.P. are shown,

Figure A shows the scale that contains 100 divisions,
Figure B shows the scale that contains 180 divisions,
Ve
/'l A B
| !
%
i
|
A, (1) The figure 'A' shows the Centigrade thermometer.
(2) The figure 'B' shows the Fahrenheit thermometer.
B. (1) Value at 'a' is 100°C,
(2) Value at '™' is 0°C,
(3) value at 'e! is 212°F,
(&) Value at 'd' is 32°F,

87. Temperatures are written as 23°0, 71°F, 4,8°C, 5.6°F etc,
Two decimal eight degrees Fahrénheit"is written as"2,8°F,

88, Twentytwo degrees Centigrade is written as 22°C,

89, 61°C is the temperature which is 61 degrees above the

zero degree of Centigrade.




90. If the temperature is expressed in Fahrenheit scale, the
symbol F is to be used,
91, Temperature below the 0° are expressed with a minus sign,

-61°C is a temperature which is below the 0°cC,

92. -4T7°F is temperature which is 47 degrees below the 0°F,
9%, 17 degrees below the 0°C is written as -17°C,

9%, =38°F is a temperature, 38 degrees below the 0°F,

95. Tickmark _/ shows the correct answer,

-2§°F is a‘temperature which is 2

(i)' above the O°F ( )

(ii) below the OOF ( &/.)

(iii) below the 0°C - ( )

966 (a) To find the temperature of hot water, the bulb of the
thermometer is immersed in hot water,

(b) Due to the high temperature of hot water, there is
a rise in the mercury level,

(c) The main scale divisions to which the level of
mercury rises is noted, ‘

(d) The number marked on that particular division where
mercury level remains steady gives the temperature
of the hot water, '

97, The temperature of water at 50°C is more than the

temperature of water at 40°C,




98,

—19—

The bulb of a thermometer is first kept in water at
50°C, Then it is kept in water at 45°C. The level"
of ‘mercury at 50°C is comparatively higher than that
at 45°C, .

99.

When the mercury level is higher, we can say that the
temperature is comparatively high,

100.

Below are given the steps followed in using a
thermometer, But it is not given in the proper order.
The correct order of the steps is written in the
brackets,

1e <sees Final recording of temperature e.go 51°C  (4)

¥

2, .e.ss Mercury level of thermometer changes, . (2)

36 aeses Bulb of the thermometer is put in the
( liquid, (1)

4y seeee Main scale division near the mercury
level is noted, ) (3)

101,

Common thermometers are used to measure theé temperature of
a substance, To measure the atmospheric temperature of

a day, that is, the maximum and minimum temperatures of

a day, or the body temperature of a patient, we need some
special thermometers,

The minimum temperature of a day can be measured using
a special thermometer,
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102, Thermometers which record the atmospheric temperatures

of a day ¢
(i) Maximum thermometer
(ii) Minimum thermometer

(iii) Six's thermometer

Thermometer to measure our body temperature %

(i) Clinical or Doctor's thermometer,

Maximum thermometer records the maximum temperature
of the day.

7

103, Maximum thermometer records the maximum temperature of
the day, Observe the figure of the maximum thermometer -
carefully and recognize the parts before you proceed

further,
/ THE MAXIMUMm THERMOMETER R
; .
Index Mercury Index :
T i A :
== e
PENUNNNEYNNN
. Hair Spring] 10 20 30 4 5 6 7 s 0 100 10 120 130

(a) The bulb and a part of the stem of the maximum
thermometer are filled with mercury.

(b) The steel index is above the level of mercury.

(c) Look at the enlarged figure of steel index,
It consists of a special part called hair spring,

(d) Hair spring is a part of steel index,
(e) The scale is marked from 10°F to 130°F,

&+ 10

104, The steel index is shown separately in its enlarged form,
It consists of two important parts namely index and
hair spring.




, 322

- 21 -
105, (a) The scale is marked from 10°F to 130°F,
(b) The highest value of the scale (130°F) shown in the
figure is away from the bulb.
106, Above the level of mercury is a steel index,
107, When the temperature of the day rises, the mercury expands
and moves upwardse
108, The index is above the level of mercury,
109, So the rising mercury pushes the index upwards.
110, The upward movement continues till the maximum
temperature is reached,
111, VWhen the maximum temperature is reached, the mercury
stops moving, And, therefore, the steel index also
stops moving,
112, When the temperature falls, the mercury contracts.
113, The contracting mercury moves down,
114, When the temperature falls, the steel index does not move
with mercury because it is prevented by the hair spring,
115, ¥hen. the temperature rises, mercury expands and pushes the
index upwards till the maximum temperature is reached,
116, When the temperature falls, mercury contracts and moves down,
117, But the steel index does not move because the hair spring
prevents it from moving downwards,
118, The downward movement of the steel index is prevented by

the hair spring.
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119, The mercury level falls with fall in tewmperature, So the
maximum temperature cannot be indicated by the level of
mercury.

120, Tickmark _/ shows the correct ansver,

When the mercury falls, the steel index
(i) moves upwards  ( )
(ii) moves downwards ( )
(iii) does mot move ( _/ )

121, Maximum temperature of the day is recorded by the steady
position of the index,

122, When the temperature falls, the level of mercury changes,

123, The index remains in the steady position showing the maximum
temperature of the day becduse it is prevented by the
hair spring,

124 o The maximum temperature of the day is recorded by the
lower end of the index,

125, The minimum thermometer records the minimum temperature

of the day.

Below is given a diagram of the minimum thermometer,

Observe the figure carefully,.
ma

e THE MINIMUM THERMOMETER ' RN
- Alcohol Index .

|

Y & &\\\\%\\yw‘sﬂ.\\\\u\\\t“ni\v::a.: 2N 7
ilillllli{1),!,!'!'!,!'1'!’!!!} .

3020 10 G 1620 3040 5060 70 80 90 100 110 120 130

Index ; ’;‘Hair Spring

The bulb and a part of the stem are filled with alcohol,
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126, The steel index is inside the alcohol.

127, As the temperature of the day falls, the level of alcohol
falls, ‘ .

128, The scale extends below the O°F on the lower sifde of
the scale,

129, So, can the minimum thermometer records temperature
below O°F? " Yes

130, The index is provided with a hair spring,

131, The steel index of the minimum thermometer is placed
inside the alcohol, ' ‘

132, The steesl index can move downwards onlye
Can the index move upwards? No

133, When the temperature rises, alcohol expands and moves
upwards in the stemy

134, The index will not move upwards,

135, When alcohol expands and moves upwards, the steel index
doesn't move,

136, The steel index does not move when the alcohol expands.

137. When the temperature rises, alcohol expands and moves
Gpwards.

138, The index is provided with a special part called the
hair spring,

139, The hair spring prevents the index from moving upwards,

140,

So when the alcohol expands and moves upwards, the steady
position of the index is not changed, ‘
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When the temperature falls, alcohol contracts and moves

downwards,

42,

When alcohol moves downwards, it drags the steel index
downwards along with it,

1473,

When the minimum temperature is reached, alcohol stops

moving downwards. And steel index also stops moving,

144 ¢

The upward movement of the steel index of the minimum
thermometer is prevented by the hair spring,

145,

Tickmark _/ shows the correct answer,

When alcohol expands and moves upwards, the steel index 2
(i) moves upwards ( )
(ii) moves downwards ( )
(iii) does not move ( /)

146,

Tickmark _/ shows the correct answer,

When alcohol contracts and moves downwards, the index &
(i) moves upwards ( )
(ii) moves downwards ( /)
(iii) does not move ( )

147,

The minimum temperature of the day is recorded by the
upper end of the index,

i48,

Tickmark _/'shows the correct answer &

The part that records the minimum temperature of the day is 2
(i) the level of alcohol ( )
(ii) upper end of the index ( _/ )
(iii) lower end of the index ( )

149,

Before using the maximum or minimum thermometers a second
time, the position of the steel index is to be adjusted

using a small magnet (magnet attracts steel),
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150, Using a magnet, the index of the minimum thermometer is
to be brought inside the alcohol.

151, In the figure, the position of the indices of maximum
thermometer and minimum thermometer are given. Observe
the figure carefully.

- A o 5 B y N
= 75
e 65
e 50
e 85
a, The figure A shows the minimum thermometer,
b, The figure B shows the maximum thermometer,

152, In the minimum thermometer the index is inside the alcohol,

153, In the maximum thermometer the index is above the mercury,

154, The upper end of the index in the minimum thermometer is
at 7O°Fe

155, The lower end of the index in the maximum thermometer is
at 90°F,

156, 90°F indicates the maximum temperature of the day,

157, Minimum temperature of the day is T70°F.

158, Maximum temperature is recorded by the lower end of the

index,
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159, Tickmark _/ shows the TWO special parts of the maximum and
minimum thermometers not found in common thermometers %

(a) Scale ( )
(b) Glass tube ( )
(c) Hair spring ( /)
(d) Bulb ¢ )
(e) Index ( /)
(£) Mercury ( )

160, Below is given a table comparing the maximum and minimum
thermometers, Column I gives the points of comparison
and alternative answers, OColumns II and III show the
correct words selected from the brackets in Column I,

- o o v o T S O 1 W ] ST T S S o - G WUV T YD T Y S T S IR S W W W T . W - -

: I II IIT
Points of comparison Maximum Minimum
thermometer thermometer

——— — o e e - - - N - A U S P S S WP DY o VAP B WD e S SR S W D S S

1, Liquid used is (alcohol/
mercury ). mercury alcohol

2, Index is (above/inside)
the liquid, above inside

3o Index moves (downwards/
upwards), upwards downwards

4, Temperature of the day
is recorded by this end
of the index (lower end/

upper end), _ lower end upper end

5¢ Index moves when the
liquid (falls/rises) rises falls
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So far we have studied the maximum and minimum thermometers
separately. We have a combined thermometer called Six's
Thermometer, which records both the maximum and minimum

temperature of a day.

162,

Oﬁserve the figure of Six's thermometer carefully.

'.'.‘:,‘\

I, &

Mercury

EGE RN R

s
8

I T

=t 15
ik tr
Mercury

SIXS: THERMOMETER

- -
K -— -

(a) Six's thermometer consists of a U shaped glass tube,
(b) Six's thermometer contains the liquids alcohol and

Wer cury e
(e) It has two arms one for recording the maximum temperature
and the other for recording the minimum temperature of

the dayo ’

(d) There is a vacuum in the arm carrying the maximum
temperature scale,

(e) The maximum temperature scale starts from the bottom
while the minimum temperature scale starts from the top,
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Observe the figure carefullya
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When the temperature rises, the mercury and alcohol expand

and mercury moves upwards in the maximum temperature arm,

164, Both the maximum and minimum temperature arms of the Six's
thermometer are connected,

165, The mercury in Six's thermometer can flow from one arm to
the other,

166, When the temperature rises, alcohol and mercury expand ;ﬁd

'~ move upwards in the maximum temperature arm, So mercury

level rises in the maximum temperature arm.

167, When the temperature rises, mercury level rises in the

maximum temperature arm.
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When the mercury level rises in one arm, it falls in
the other arm, With rise in temperature, mercury level
rises in the maximum temperature arm, Mercury level in

the minimum temperature arm falls,

169,

The index in the maximum temperature arm is above the

level of mercury,

170.

The mercufy while expanding pushes the index upwards
i
t111l the maximum temperature is reached,

171,

¥hen the maximum temperature is reached, the mercury
does not rise further,

So at the maximum temperature the index remains steady,

172,

Steel index does not move from its steady position because
it is prevented by the hair spring, ’

175,

The scale of the maximum temperature arm starts from
the bottom. So higher the position of the index,
higher will be the temperature of the day,
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174, Observe the figure carefully.
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¥hen the temperature falls, the level of mercury falls
in the maximum temperature arm. '
175, When the temperature falls, the mercury and alcohol
contract,
176, ¥hen the temperature falls, the level of mercury falls
in the maximum temperature arm,
177 Level of mercury rises in the minimum temperature arm,
178, The mercury in the minimum temperature arm moves upwards
and pushes the jindexcupwards,
179, When the temperature falls, the index in the minimum
temperature arm.moves upwardse
180. VWhen the minimum temperature is reached, the index

remains steady,
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181, Minimum temperature can be noted even after sometime
because the index remains steady,

182, The scale in the minimum temperature arm starts from the
top. So higher the position of the index, lower will be
the temperature,

183, In the 8ix's thermometer both the indices are above the
level of mercury,

184, In Six's thermometer both the indices are pushed upwards
by mercury.

185, The index in the maximum temperature arm is pushed upwards
when the mercury expands,

186, The index in the minimum temperature arm is pushed
upwards when the mercury contracts,

187, The temperature scale in the minimum temperature arm starts
from the top.

188, (a) Six's thermometer is a U shaped thermometer.

(b) How many indices are there in the Six's thermometer?
2 or two,

(¢) What are the liguids used in the Six's thermometer?
mercury, alcohol,

(@) In Six's thermometer, both the indices are pushed
by mercury.

(e) In Six's thermometer, the maximum temperature scale.
starts from the bottom while the minimum temperature
scale starts from the top,

(f) In Six's thermometer, both the indices move upwards,
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Clinical thermometer is used to record the temperature
of human body while Six's thermometer records the
maximom and minimum temperatures of the day,

In the figure given below the par¥s of the clinical
thermometer are marked by the different letters 3

Part A 2 Shows the stem of the thermometer,

Part B & Shows the bent called constriction,
Part C ¢ Shows mercury used in the thermometer,
Part D ¢ Shows the bulb which is filled with mercury.
Part N ¢ The arrow at N (98, 4°F) shows the. normal body
temperature,
‘lliillllll
110 1es

Observe the figure and try to recogniZe the names'of
the parts. Now go to B part of this page.

189~R.

Given below are the parts of the clinical thermometer,
Observe the figure given above carefully and know which

part is marked by which letter in the figure.

i, Bulb is marked by the letter D,
2, Mercury is marked by the letter C.
3. Constriction is marked by the letter B,

4, Normal body temperature is mwarked by the letter

{=
@

5., The value marked at N is 98,4°F,

6. The stem is marked by the letter A.

190.

In order to measure the body temperature of the patient,
the bulb of the clinical thermomefer is put under the
tongue ox in the arm pit of the patient,
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191, The mercury expands and moves upwards due to the rise
in the body temperature of the patient,

192, The special bent part above the bulb of the c¢linical
thermometer is called the constriction.

193, The constriction allows the mercury to pass through it
in the upward direction only.

The constriction does not allow the mercury to move in
the downward direction,

194, In most of the thermometers there is a special part at the

/
lower end of the thermometer called the bulb.

195, The bulb of the clinical thermometer contains mercury,

196, There is a special bent in the clinical thermometer called
the constriction, The constriction is above the bulb,

197. Constriction does not allow the mercury to move
downwards.

198, So when the clinical thermometer is removed from the
body, the mercury does not move downwards because it is
prevented by the constriction,

199, The body temperature of a patient is indicated by the
steady position of the mercury.

200, When the patient has fever, the steady level of

mercury above the constriction indicates his body

temperature,
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After recording the temperature of a patient, the

clinical thermometer should be shaken in order to

bring the mercury downwards,

202,

If the clinical thermometer is washed with water above
110°F, the mercury in the thermometer expands to that
high temperature and forces through the glass and breaks
the thermometer,

203,

The temperature of boiling water is 212°F,

“

204 @

The stem of the clinical thermometer is graduated upto
110°F,

205,

The maximum temperature to which the mercury in the
clinical thermometer can expand in it is lower than

the boiling point of water,

206,

8o when the clinical thermometer is wabhed with the
boiling water which is at 212°F, the mercury expands
too much, This breaks the clinical thermometer.

207.

Therefore clinical thermometer should be waBhed with

cold water,
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The following sentences are completed by selecting the

correct words from the list given below 2

WORDS2 magnet, index, bulb, hair spring, arrow,
contriction, vacuum,

(a) The thermometer would burst at higher temperature

if there is no vacuum above the mercury in the
thermometer,

{b) The steel index is prevented from moving by the
hair spring,

(¢) The back flow of mercury .. in clinical thermometer s
prevented by the contriction,

(d) The index is reset using a small magnet.

(e) In the Six's thermometer the temperature of the day
is indicated by the index,

(f) To measure the temperature of water, the bulb of
the thermometer is immersed in it,

(g) Normal body temperature (98.4°F) is shown in the
clinical thermometer by the arrow,

(=

209.

Below is given the diagram of clinical thermometer,
Some parts of it are marked by A, B, §, D and N,

; . N ' \
(L L
T 1 T T 1T 1T 7
110 105 100
v
A
(1) Part A is the stem.,
(2) Part B is the constriction.
(3) Part C is the wercury.
(4) Part D is the . bulb,

(5) Arrow indicates the normal body temperature,
(6) N is at the temperature of 98,4°F,
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Some interesting things about thermoueters 3

. - - W . fabe . - - b S S . T B

* Galileo at the end of 16th century prepared

a water thermometer (the first thermometer),

% Amonton discovered that water always boiled at
the same temperature at sea level,

* Fahrenheit discovered mercury to be the most
suitable thermometric liquid. He constructed
a mercury thermometer called Fahrenheit
thermometer,

* Celsius constructed the Centigrade thermometer,

Answer the following 2

(a) The use of mercury was discovered by

P e e 0096w

(b) The first thermometer was constructed
Answers by Beesvesnsoee

(a) Fahrenhe%g

(p) Galileo
(e) Celsius

) Centigrade thermometer was constructed

by R NS A R I

(d) Amonton (d) Steady boiling point of water was

discovered DY seeeccesceces

Answers are given on the left side of this page.
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