For more notes & academic material visit our Website or install our Mobile App

Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp

PHYSICS NOTES FOR CLASS 9™ (FOR SINDH)

mmlﬂthe correct answer: )

1.} Heat is the form of

{a) pressure {b) weight fc) energy {d) All
j_.‘;‘_:j Heat capacity is the product of mass and
fa) boiling point {b) freezing point
{e) energy (d) specific heat of material
:ﬂj;z The amount of heat needed to convert a substance from liquid to gas is called
fa) heat of vaparization {b) specific heat
fc) latent heat of fusion d) All
ri-l" Thermal energy transfer required per unit mass to increase the temperature by 1°C or 1 K is
called
fa) latent heat of Yaporization {b) specific heat capacity
fc) latent heat of fusian ~ (d} thermal capacity
EI_.!_} A fixed temperature at which a pure liquid boils is called
fa) melting point {b) freezing point {c) bailing point (d) Baoth *a' and ‘b’
@6..] The melting point of ice at narmal atmospheric pressure is
fa) 0°C (b) 0K fc) 100°C (d) Both ‘a’ and ‘b’
t@7.'} Thermal energy transfer required to change a solid into liquid without changing its
temperature is called
fa) latent heat of Fusion (b) latent heat of vaporization
{e) latent heat of boiling (d) specific heat capacity
ﬁr Thermal energy transfer required to change a ligquid into gas without changing its
temperature is called
{a} latent heat of freezing {b) latent heat of vaporization
{c) latent heat of boiling {d) latent heat of melting
@;} Evaporation can occur at
fa}) freezing point (b) melting point {c) beiling point {d) all temperatures
(10..1 Rate of evaporation of a liquid can be increased by .
{g) increasing humidity {b) decreasing temperature
{c) increasing its boiling point {d) decreasing atmosphenic pressure
[_f_fm} Linear thermal expansion of a sofid depend upon
(@) increasing in temperature {b) original length
{c) properties of material ' {d) all of these
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"

The 5.1 unit of heat is:

fa) calorie . (b} joule fc} Celsius {d) Kelvin

It is the degree of hotness of a body.

fa) Heat (b} Specific heat {c} Temperature {d) Latent heat .
Thermometer is a device, used to measure:

{a) temperature (8) heat {c) specitic heat {d) -latent heat
This scale of temperature is mostly used for environmental measurements,

fa) Kelvin scale (b) Fahrenheit scale (c) Celsius scale (dl Both 'a" & 'b’
This scale of temperature is mostly used for industrial measurements.

fa) Kelvin scale (b) Fahrenheit scale (c) Celsius scale fdl Both'a'&'b’
Which one is carrect to convert temperature from Celsius scale to Kelvin scale?

(@) K=1.8€C+273 (b) K= 1.8°C-273 (c) K=°C-273 (d) K=°C+273

Which one is correct to convert temperature from Celsius scale to Fahrenheit scale?

“fa) F=18°C-32 (b) “F=18C+132 fc) "F=18°C-273 (d} °F=1.B"C+273

19.] Which one is correct to convert temperature from Fahrenheit scale to Celsius scale?
o o ofF B
@ t-—og- W T @ g W g
| Specific heat of water is: - |
(a) 240 Jkg k™! (6) 2400J0kg K™ (c) 420 kg K (d) 4200 Jkg K’
@:} Boiling point of water is: = :
(@) 100K (b) ‘100°F (c) 100°C (d) 92.8°F
w It is a term in physics tm.t describe how much heat is added to a substance to raise its
temperature by 1°C - : '
(a) Latent heat of Fusion. = " . (b) Latent heat of vaporization
rniert %) “Spacific héélt‘:ipﬂ:il.f e A € " (d) Heat capacity
Heat capacity depends upon the nature of material
(a) increasing in temperature . {b) original length
200 (g} nature of material iR & {d) all of these
.24.:) Amount of heat required to raise the temperature of 1kg of a substance through 1°C is called:
~ (a) Latent heat of Fusion : (b) Latent heat of vaporization
{¢) Specific heat capacity (d) Heat capacity
Equation of wfﬂc.l‘_igqt capacity ‘c’ is as under:
Q e T T AT maQ
R A oot “ T @ =
Joule.per kilogram per Kelvin {Jkg~"K~") is the 5.1 unit of:
~ (a) Specific heat capacity (b) heat capacity
{c) latent Heat of Fusion (d) thermal expansion
27.) The heat of fusion for water at 0" C is approximately:
{a) 22310 Joules per gram (b} 2130 Joules per gram
{c) 1230 Joules per gram (d) 334 Joules per gram
The heat of vaporization for water at 100°C is about:
{a) 2230 Joules per gram (b) 2130 Joules per gram
(c} 1230 Joules per gram (d) 334 Joules per gram
Wet clothes dry in sun due to the:
fa} heat capacity (b) specific heat {c) evaporation (d) latent heat
o
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| ﬂ_} Which statement is true for evaporation?
{a} It only takes place with the supply of an external heat source.
{b) It occurs only at a certain temperature called “Boiling point™.
{c) It does not cause cooling.
{d) It takes place only at the liquid surface.
[31.1 Which statement is NOT true for boiling?
{a) It only takes place with the supply of an external heat source, g e
{b) It does not cause cooling. 4
{c) Mo formation of bubbles : ol

{d} It takes place throughout the l1qu1d
_;:%__E Evaporation causes: - &5
fa) boiling {b) freezing {e) fusion fdj cooling
_E.i ;ﬁ, Volatile liguids have: g
{a) low boiling point {b) high boiling point rc) low freezing point. {d} high freezing point
| 34. | Which statement is NOT correct? & &t
P The rate of evaporation increases with; _
fa) with the increase in temperature (b) ' with the increase in wind speed
{e) with the increase in humidity " [ﬂ} wlth the increase in surface area of liquid g«
'35. 1 Salty water evaporates: _ :
' fa) more faster than pure water t'il:-} rrmshniy than wﬁﬂer L
(c) with the same rate ¢ agecs ot (d) "No Wn@gﬁsh
36. | The coefficient of volume expansion of liquiﬂs g ) Sidge e
(a) zero A ) mmﬂuw

{c) greater than solids i g 3 _ -
137§ If “B" is the coefficient qf vum ﬂgﬂdon and' *a' s the cog,

than: j 7 T .
- fa) p=1a ﬂ) g = 3# fC.l n - 1§
EEH_} It is used to control tmlpnmmu nfm, imumtﬁ' ..
and soon. - . : : SIS S i
fa) Bimetallic thermostat i a4 {b} Rm
{c) Radiator fd} Hen:ur:.r :
"n*mﬁ“ ' peal A%

(€| 2. | (| 3. | (&) {4 poib) | 5. d40) | & 1@ | T | @)y WBS
. | {b) 9. (dy | 10, | (c) ¢ 10, | (d) | 12 (b)Y | 13, 4. dC): .04 {8l
| () {16, | (@) [ 17.| (@) | 18. | ) | 19. | (@) | 20. | (d).|.21. | () | .
() |23, | (c) | 24. | (¢) | 25. | () | 26. |.(@) | 27. | () | 28. | (@) |
(€} | 30. |.(d) | 3. | (c) | 32. | (d) | 33. | (a) | 34. | (c) | 35. | (b)
() |37, | () | 38 | (a) ' it

-1

3
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Jcectioy, : _

\B X @ Short & Detailed

|il'l1'rod uction ¥
The obsjective of this unit is to create critical logical thinking among the students so that they can abserve and analyze

the physical quantities and changes taking place in their surroundings.
*  How does the water in our surroundings help us to maintain the temperature of the environment?
« Why do differant |iqulds heat up In & different manner at the same time and same temperature?
= What is the importance of specilic heat in everyday life?
L]
-

Answer Questions

Howr eva poration takes place and its effects pn the surrounding?

What happens when the temperature of solids and liguids increases?
* How does the physica? state of matter changes from one state to other?
& Why do wet clothes take more ime ta dry out on a cloudy day?
= What is the role of thermal expansion in our daily life?

m Define heat. What is its unit? )

Ans:  Heat: Heat is a form of energy that transfers from a hot body to a cold body as a result of the
difference in temperature between them.
Unit of Heat: As heat is a form of energy. Therefore its 5.1 unit is joule, Its other unit is a calorie.

el Define tempemture.' Write its unit. )

Ans:  Temperature: |t is a degree of hotness of a body. It determines the direction of the flow of heat
from one body to the other body. )
For example, a hot cup of tea is placed on a table, after some time the tea in the cup becomes
cold because the surrcunding temperature is lower than that of the hot tea. Hence heat flows from
the hot cup to the surrounding.
Unit of Temperature: 5.1 unit of temperature is Kelvin. Its other units are Celsius and Fahrenheit.

How many ways does heat transfer take place? Write the names uf' them. )

Ans:  Heat transfers in three ways:
{i) Conduction (i1} Convection (iii) Radiation

BB What is a thermometer? )

Ans:  Thermometer: A thermometer is a device used to measure temperature.
For example, a clinical thermometer is used to measure the temperature of the ;
human body.

SRR |

Wn'.te the names of different scales to measure temperature. ) l y 4

Ans:  Thermometers have different scales to measure temperature. There are three
scales of temperature.

(i) Celsius scale iMostly used for environmental measurements).
(i) Fahrenheit scale {Mostly used for clinical measurements).

(iif) Kelvin scale (Mostly used for industrial measurements)
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Information:

The temperature of a small cup of tea might be the same as the temperature of a large cup of tea,
but the lange cup of tea has more amount of heat, because it has more tea, has an @mount of thus
mare total thermal energy.

| it

mwrmm the types of scales with which we can measure tive tg

Ans:  Types of Scales: There are three types of scales from which we can measure the temperature.

1. Celsius Scale or Centigrade: In this scale, the lower foxed point is at 0°C which is the
freezing point of water and the upper fixed point is at 100°C which is the boiling point of
water. The interval between these two polnts is divided inte 100 equal divisions or units.
Each division is called a degree Celsius.

2, Fahrenheit Scale: |n this scale, the melting point of ice is taken as the lower fixed point
which is marked as 32°F and the boiling point of water is taken as the upper fixed point
which 1s marked as 212°F. There are 180 equal divisions or units between these points.

3. Kelvin Scale: In this scale, the melting point of ice is taken as 273K and the boiling point of
water 373K, There are 100 equal units bétween these points. The zero of this scale marked
OK starts from -273°C.

Fahrenheait Centrigrade Kelvin or
scale scale Absilute scale |
212°F 100+C ITIK
3i°F 0 - 273K —
=4 60°F =273°C [
Three scales of temperature

."-

mewmmmm#ﬂnmnﬂem

Ans:  These three scales of temperature are interconvertible. :
Therefore temperature measured in Celsius scale can be converted
into Kelvin and Fahrenheit scales as follows:

More
Information:
The specific heat of water is

Conversion of temperature from Celsius scale to .K"Iwn ml‘c. * 4200 Jkg KL,
K =°C+273% . The boiling point of water is
Conversion of temperature from Celsius scale to Fahrenheit A e
scale: .
°F = 1.B°C + 32
What is heat capacity? Write fts formula'and units. aﬁnmw on wiidh -
heat capacity depends. . S T Y x-:"rdsf‘.-.:?ﬁaiﬁ.g@i;- 5

Ans: Heat Capacity: Heat capacity is a term in physics that describes how much heat is added to a
substance to raise its temperature by 1°C,
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Formula: Mathematically C=—>

where: Q = amount of heat absorbed and AT = change in temperature
Unit: The unit of heat capacity is JK .
The factor on which heat capacity depends: Heat capacity depends upon the nature of the
material. For example, two beakers contain equal masses of water and oil are heated by the same
gas burner for three minutes. Then it is observed that the temperature of ::dl may rIsa twice that of
water.

EED) Ferine soecific hwat capacity. Write its expression and unit. )

Ans:  Specific Heat Capacity: When comparing the heat capacity of different substances, we are
talking about their specific heat capacity. Hence specific heat capacity can be defined as:
The amount of heat required to raise the temperature of 1 kg of a substance through 1°C is called
the specific heat capacity of that substance, R
Expression: Equation of specific heat capacity ‘c’ is as under:

c 1 Q

C = = =

m m AT

‘iﬂlﬂalcul‘nl 1.46 = 107

C =

- maT e SN RS | -
where “c” is constant which depends upﬂ:tn the nature of the material of |aumiiam’ " | 9.7« 10
the body. This constant is called specific heat capacity or 5pen:1ﬁc heat. - |cas =™ -} g4wip?
Unit: Iits 5.1 unit is joule per kilogram per Kelvin {Jkg E ] fen 45108
The given table shows the specific heat capacity | of different sul:utm:es Copper " | 3ax6
of comman use. _ = sitver - C ¢ | g4, 900

m d m W Lasd i 1.3 100
mi“‘ own-the fac

Specific Heat Capacity of
Ans:  Factors: =

different supstances.
1. It depends on the n.a.ture of the sl.ﬂ:tan:e and is entirgly independent of its mass and the
rise in temperature,
2. If “c™ is small for substance, the heal: needed will also b-e small
3. If “c" is large, the head needed will also be large under the similar wndman of mass and
rise in teﬂﬁerxtum for all substance.

T

"%mm emm of large specific heat of water?

Ans:  Effects due to iarge speclﬂt“ hédt ﬂf \Jutgr. We know that water has a large specific heat,
' due to this quality it plays an important role in everyday life.
{i) A large amount of water in oceans and lam
help to maintain the temperature ranges in their
surroundings.

Information:

A RIS
(i)  Water with coolant is used to reduce the temperature Soll has a spacific hest capacity of
810 Jug K, which Is about 5 times

of an engine through the radiator of the vehicle. AN
(iif)  Water also helps to maintain our body temperature. — —
I hconpsten D) FRp——
Ans: Hmt of Fusion: The heat absorbed by a unit mass of a solid at its melting point to convert solid
into liquid without change of temperature is called “heat of fusion”.
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Ans: Heat af Faponzutrm Heat of vaporization is defined as:
The amount of heat energy required to change the state of a substance from liquid to vapour form,
without changing its temperature is called *heat of vaporization”.

Explanation: When a beaker is filled with water ; Mare _
placed on a burner to boil, the temperature of watff

gradually raises until it reaches 100°C, At this ' Tha aatof fiusion for water st 00
temperature it starts to boil, that is to say, that bubbles is approximately 334 Joules per gram.
of vapour formed at the bottom and start to rise to the * The heat of vaporization for water
surface and then escape in the form of steam. At this at 100°C is about 2230 Joules per gram.

stage, the temperature of water (liquid) and water
vapours (gas) is the same. Thus the heat energy which is required to convert water from liquid to
vapour state is known as “heat of vaporization”.

burner, aind abserve the process of the heat of fusion in dass/lab,

T T ST IR A H-'Hl.?'*vl-"-—-"‘l TN S T T T Sy e e

Ans:  Experiments, given below, determine the latent heat of fusion and latent heat of vaporization of
ice and water res.pectiwel.y by shetdﬂng the t@ﬂperatwﬂme graph of heating ice. This
experiment has two parts.. : X
(i) Conversion of ice into water fH} Cnnmhn of water into steam
Experiment to Convert Jce fsnl'idj innu Waur {lfqu:dj
Take a container and plane 11: on a stand. Pul:‘smllll pﬁm:ﬁ of ice in the container. Suspend a
thermometer in the container to measure the m'rmerq:we Take a stopwatch to measure accurate
time at different stages. Now place the mntalnqg on the burner. The ice will start melting after

absorbing heat. The temperature will remain same up to 0°C until all the ice melts. Note the time
t, and t;, which the ice takes to melt cumpletely into the water at 0°C. Supply heat continuously
to water at 0°C, again note the time, its temperature will start to increase.

120
100 ‘Frter il /'
[ ] e G0 aReE T I
- W Waler 1
e 1
- I
o Icu rralkn I
: ea Jm-ﬂu- I
bk nt iy ok i ie” “fde” “fe” e e vie” “pik i i el i S M
Yy N W [T T ) ——
Tamperature-Time Graph of Heating e I

Heating ice experiment

Mote the time, which water in the container takes ta reach its boiling point at 100°C from 0°C. Draw a
temperature-time graph as shown in the given graph. Calculate the heat of the fusion of ice from
the data using the graph.
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Experiment to Convert Water (Liquid) into steam (Gas): It is continuity of the previous
experiment. The container now contains beiling water we continue to supply heat to water, till all
the water converts into steam. Mote the time during which water in the container completely
changed into steam at its boiling point, using the temperature-time graph. Calculate the heat of
vaporization of water.

- ——

[EXD) oefine and explain evaporation.

L s

Ans:  Evaporation: The process in which the water changes
from liquid to gas or vapour form is known as “evaporation”.
It is our common observation that wet clathes dry in sun due
to evaporation. The water in the wet cloth takes heat energy
from the sun and gets evaporated. Similarly, the water taken
from the sea is kept under the sun for a long period of time
leading to the evaporation of the water molecules and as a
result, the common salt is formed, which is left as remnants

in this whole process. We mostly notice that water placed in . Difference between
a pot, disappear slowly. It is because of the evaporation evaporation and bolting
process. Sl pS—

Evaporation Causes Cooling: When evaporation occurs, the molecules of water with greater
Kinetic energy escape from its surface. So the molecules of water with lower Kinetic energy are
left behind. This results in a decrease in the temperature of the water. Hence, evaporation causes
cooling. -' i

EXD vefine volatite liquids. )

ey s n L S

Ans:  Volatile Liquids: Some liquids have a low bailing point due .tﬂ which they change from liguid to
vapour very easily at ordinary temperature, these liquids are called ‘volatile liquids'.

_erfm the factors that influencing surface evap - { ,

Ans:  Factors which Influencing Surface Evaporation:

[{)] Temperature: With the increase in temperature the rate of evaporation also increases,

(ii) Wind Speed: The rate of evaporation also increases with the increase in wind speed.

(iii)  Surface Area of Liquid: The rate of evaporation increases with the increase in surface
area of the liquid.

{iv)  Humidity: The rate of evaporation decreases with an increase in humidity.

{v) Nature of Liquid: The nature of liquid also affects the rate of evaporation. Liquid with a
lower boiling point have greater vapour pressure and evaporate more rapidly,

(vi)  Solute Concentration: Salty water evaporates more slowly than pure water.

o wm

What is E fmezingpofntnf eﬂmmf on the Celsitss Scale?

Ans:  The freezing point of ethanol is —114.1°C.

Eeﬁnethemml expansion. ﬁwismie_ examples of thermal Xpa

Ans:  Thermal Expansion: Most solid materials expand on heating and squeeze on cooling because on
heating the kinetic energy of their molecules increases.
Therefore changes take place in shape, area and volume of the substances with the temperature
change. This is called "thermal expansion”, defined as:
The expansion of substance on heating is called thermal expansion.
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{ (W inlri-::n'n .

(i) Expansion in railway tracks in!.
* | suemimar. | Sumumer,

Wi} Expansioninbridge in summer, etc. i

| T~ i e o

Ans: Linear Expansion: The expansion in length of a solid object on heating is called linear

expansion.
Derivation: It is one-dimensional expansion as it occurs only along the length of the object.
Suppose a rod of some material with original length L, at initial temperature T, is heated through a
certain temperature T', then fts length increase and become L', Therefore

Change in temperature = AT = T'-T | e i)

Change in length = AL = L'-L PR N— (i)
It has been experimentally proved that change _]l'1 length is directly proportional to the original
length and change in tempemmre Therefore

AL = (cOnSLANLMAT  * v L W S (iii)
This constant is denoted by and is called coefficient of ; L al |
linear expansion. It depends xpm the nature of me material.
Therefore equation (iii) can be written as: u
AL = alAT \ Linear Expansion

Defing volume $xpansion and derive its expression. )
Ans: Volume Expansion: The expansiom in the *mlume of a solid ub]ecl; on heating is called volume

expansian, Pty TR

It is a three-dimensibnat expansion as it occurs along the l.ength width

and height of the object. ~ = - WAl | '

Derivation: Consider.a solid body hﬁnt volume \F ‘at some initial

temperature T. When ﬂl&hﬂﬂy is heated its temperature changes from Chiomaidcamansbn

T o T and its volume becomes V', . :

Therefore, Change in temperature = AT = T'—=T ST T T (i)
Change in volume AV =WV =Y 0000 e (i)

It has been experimentally proved that change in volume is directly preportional to the original
volume and change in tempéerature,

AV = [constant) VAT (i)
This constant is denoted by “p” and is called the coefficient of volume expansion. It depends upon
the nature of the material.
Therefore equation (iii) can be written as:

AV = VAT
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BED) show that = 3a. .OR  What is the relationbetweena and 2 & .-1)

Ans:  The coefficient of volume expansion of liquid is greater than solids.
As the linear expansion occurs in one dimension whereas volume expansion occurs in three
dimensions. Hence, the coefficient of volume expansion “fi" is three times than coefficient of
linear expansion “o"
Therefore:
B= 3a

EEE Name some applications of thermial mmm ;3 '
Ans:  Application of Thermal Expan!lﬂﬂ. -The-rrnal upunslnn of nlir.h is useful in some situations of
daily life and in some situations it creates problems. Some applications of thermal expansion are:
{a) Bimetallic themmal: ib) Rivets g {¢) - Car Radiator Coolant
{d) Mercury in Thermometer faiis d

BE2) oefine bimetattic thermos t%ﬂt’dﬁ#ﬂ:hﬁ? )

s

Ans:  Bimetallic Thermostat: Bimetallic thenmil:at s us.Ed to control the
temperature of ovens, frons water heaters, refrigerators, ai_ratmditicmers
and so on. It is designed to bend when it becomes hot. Two metals with
different coefficients of linear expansion are joined firnly to make it.
When it is heated, the fhetal with a large value of the coéfficient of
linear expansion causes the strip to bend. In this way, it cuts off the
current supply. The current supply to the circuit is restored when it cools | Fixed Open clrcuit

o

Ans:  Rivets: Rivets are used in shipbuilding and other industries to join
metal plates. A red-hot rivet is passed through holes In two metal
plates and hammered until ends are rounded. The rivet contracts an
cooling and pulls the two plates tightly together.
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How can'a metal rim be fixed on a woodefi wheel? )
Ans:

[XE) What do you kiiow abou the real and apparent expansion of liguia
Ans:

PHYSICS NOTES FOR CLASS 9™ (FOR SINDH)

A metal rim can be fixed on a wooden wheel of a bull cart, The diameter of the
metal rim fs set a little bit smaller than the diameter of the wooden wheel. The
diameter of the metal rim increases on heating and can easily be put over the
waoden wheel. It contracts on cooling and holds the wooden wheel tightly.

Real and Apparent Expansion of Liquids: Consider a flask, filled with
water up to level “a”. The flask is placed on a burner, as shown in the given
figure.

Heat starts to flow through the flask to water. 5o, the flask expands first.
Due to the expansion of the flask, the level of water falls from point “a",
level L, to point “b", level L,. So, when water gets heated, it starts to
expand from a point “b" beyond its original level.

Thus the expansion of water appears from level “L," point “a" to level “L,"
point “c” is called “apparent expansion of water”. But in a real sense, the
water on heating has expanded from level “L," paint “b" ta level "L;" point

B P LA

Real and arent
“c" which is the "“real expansion of water”. Wn‘mmum

Real expansion = L,tol, i.e. from point “b" to "r.",-ushm in the figure.

Explain two qrm af thmmﬂ u;pmim ..... )

Ans:

See “Short & Detailed Answer Eu.lesum Q.?.D B Q.21

In this method a r.ertain mnnunt ‘of water uf‘ﬁ‘uwn ﬁ'ﬂ.ﬁ"t‘ﬁﬂ temperature is kept in a
vessel called calorimeter. Usually we fill the tm-thtm af the calorimeter with water at
room temperature. A known mass of substancq {solid), whose heat is to be determined, is
heated through a certain temperature and then put in.to the water contained in the
calorimeter. According to the law of heat exchange, the heat is lost by the hot substance
and gained by the water and calnrlmeter we talce thé following observations.

Observations: SRy iR
Mass of the calorinveter and stirrers ... kg

Mass of the calorimeter + stirrer# Hg0: oo w2 o, 2 o mmgke
Temperature of the calarimeter + H0 13 1 o s v = GG 2, -
Temperature of the substance . . 3. «.0 - -no o0 im0 e
Temperature of the mixture : mad 2y ery PhC
Mass of calorimeter + stirrer + H,0 + substance v, = Mz ke
Mass of H,0 =(my - m,) kg
Mass of substance = (my-my) kg
Specific heat of water . =C =4200 J)/kg K
J
Epeciﬁc heat of Calorimeter made uf copper _ =C, =350 Tk
‘Spq:j[!:Fheat of substance . . =G
Calculation
Mow we calculate the heat lost and gained separately
Heat lost by the substance =Gy (my = My (& —15)
——
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How we calculate heat gained by the calorimeter and water

Heat gained by the calorimeter =C;m, {ty;=t;)
Heat gained by water =Cimy—m, ) {t; -t}
So, the total heat gained by calorimeter and water i is,
Heat gained = Cymy(t; = t,)+Cmy - my)(t; - t,)
By using law of heat exchange,
Heat lost = Heat gained

G (my = my)it ~ ty) =C1rn1, ':'-;*ﬁ]'"cl'.m:—mﬂ t;-t,)
¢ Cmy it — ;) « Cm; — m,) {ty - L)
L (my — my)(t; — t3)

ond boiting points of following: . )
(4

m (i) ;Worofonn (iv) ’Mﬂt

Ethanbl "mu iR DO

—|i___

mperam're-ﬁ degree of hotness and coldness.

Heat is energy that flows from a _I:LTgh
temperature object to low temperature n:bject

" 02 Heat of a body is the sum “of all kinetic and Temperatumuf a hady is the anrerage kinetic
potential energy of all molecules constituting the energ)r of its molecules.

. body.
' 03 ' Heat can be measured by a calorimeter. ~~ Temperature of a bady is measured by
| . | thermometer.
{"04 | S.1. unit of heat is Joule. " Ts.l. unit of temperature is Kelvin (K), butitis

al.'ao rnea.sured on “F" ar "C scales.

@ Write down the drﬂ'erences herween heat cu'pacrty and specific heat capacuy?
Ans:

!

|

e . HeatCapacity: ' | = Specific Heat Capacity
D1 Itis defmed as the quantity of heat required to It is the guantity of heat to change the i
produce unit temperature change. temperature of unit mass of a substance by

i . - ' one degree Celsius s __i
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03 [its S.1. unit is J/K. Its S.1. unit is J/kg K. Rk |
1 _

Its value dep‘a'lds_m the nature of the

|

||

[ 04 | Its value depends on mass and nature of the
' | substance.

| | substance.

PP

@ What are the differences between boiling point and evaporation?

Ans: ﬂiﬂermc# between Boiling pumt nnd‘ Evaparatmn
s Evupordtfnn _I_ - Boiling y
01 | It takes place without the supply of external heat ' It only takes place with the supply of external
source. i heat source,
02 | It occurs at any terrlperatur'e below bullﬁi_haint It oceurs only at a certain temperature called
“holling paint”

03 . It causes cu-ulinﬂ

It does not causes cooling.

| 04 Itls rel.atwah.r slow.

| 05 Il It take place only at the liquid surface.

Itis reiaﬁvel'r slow,

tt take pta-ce throughout the liquid.

'| 06 | Mo formation of bubbles

Eul:l-hles are formed.

@ Differentiate between the heat of fusion and heat of vaporization.

Ans:

[ HeatofFusion |  HeatOf Vaporization .
|The amount of heat that a solid substances| The amount of heat that a liquid substance |
Definiti {requires to change its phase from solid phase|requires to change its phase from the I1qufd
e {to liquid phase at a constant temperature  |phase to vapor phase at a constant
j temperature '
Chemical :Latent heat of fusion is denoted by H, Latent heat of Vaporization is denoted by |
symbol H, I
T e e e e e |
[The change in heat the melting point of a | The change in heat the boiling point of a |
Temperature |substance. substance. |
L S |

Scientific Reasons

Why we cannot tell the temperature of a body by touching it?

Sense of touch, not a reliable technigue to measure hotness or coldness because if we take our
hand from cold water to normal water, it appears warm. On the other hand, if we take our hand
from warm water to normal water, it appears cold. Thus, the same water may give us different
feelings.

One reason is that we can’t feel the temperature of an abject, we feel the temperature of our own
flesh. When we touch something hot, it heats up our skin, and that heat in our skin s what we
feel. That may seem trivial, but the problem is that our body is constantly circulating blood into
our flesh, which means that, if we touch something with low thermal conductivity (Styrofoam, for
example), the temperature of our own blood will tend to overwhelm the temperature flow from
the object, making it impassible to accurately gauge the temperature of the object itself.

Why does sand heat up quicker than water?

Water has very high specific heat, while the sand has relatively low specific heat, therefore the
sand heats up very quickly with little energy.

Ans:
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@ Why does the temperature not increase when ice is heated at 0°CF

Ans:  When we heat ice, the individual molecules gain kinetic energy, but until the temperature reaches
the melting point, they don't have the epergy to break the bonds that hold them fn a crystal
structure. They vibrate more guickly within their confines as we add heat, and the temperature of
the ice goes up. At a critical point - the melting point - they acquire enough energy to break free.
When that happens, aﬂmeheatenemaddedmmeltehahmmedhymnmdmdummmng
phase. There's nnﬂihg left to increase the kinetic energy of the molecules in the liquid state until
all the bonds holding the molecules in a crystal structure have been broken. Consequently, the
temperature remains constant until all the ice has melted.

0 Why does the temperature not increase when water is heated at 100°C? Explain.
Ans

When water is kept boiling, the temperature remains at 100 °C {212 °F) until the last drop
evaporates because all the heat being added to the liquid is absorbed as latent heat of vaporization
and carried away by the escaping vapour molecules.

Why does evaporation cause cooling?

When evaporation occurs, the molecules of water with greater Kinetic energy escape from its
surface. So the molecules of water with lower Kinetic energy are left behind. This results in a
decrease in the temperature of the water. Hence, evaporation causes cooling.

Why do we feel cold when we come out directly under o heavy wind after taking bath?

We feel cold when we come out directly under a heavy wind after taking bath. This is due to the
reason that water molecules with greater kinetic energy escape from our skin surface, while the
molecules with lower kinetic energy are left behind. This lowers the temperature of the water on

Q@ 0

our skin and we feel cold.
Water causes our skin to become cold but it is not felt as spirit. Why?

Methytated ether has a low boiling point. i a little amount of methylated spirit is taken on our
hand, it evaporates rapidly and our hand feels instantly cold. To change spirit from liquid to vapour
requires latent heat which is obtained from our hand thus our hand losses heat and we feel cool.
Water also causes the hand to become cold but it is not felt as spirit. The water has a high boiling
point than spirit so it evaporates slowly at the temperature of our hand and hence it does not
cause the cooling effect.

Why do solid expand? OR What is the reason for the expansion of solids on heating?
Expansion of Solid: The molecules of solid materials vibrate at their mean positions. 5o, when a
solid & heated, its molecules vibrate with greater amplitudes due to an increase in its kinetic
energy. As a result, the solid expands its length and volume.

Engine coolant is used in car radiator in place of pure water. Why?

Engine coolant is used in car radiators in place of pure water because water has greater volume
expansion it can expand enough to damage the engine or radiator.

Why is mercury used in thermometers?

Mercury in Thermometer: Mercury expands on heating and contracts on cooling. It does not stick to
the walls of a thermometer. Therefore Mercury is placed in a long-sealed capillary tube fn a
thermometer. Change in the temperature is measured by the position of mercury in a capillary tube
which has calibrated marks “F", C or K scale.

Small gaps are left at the joints of a section of rail tracks. Why?
The rail tracks are made up of metals and hence they expand in summer due to |
hot weather. Hence, small gaps are left at the joints of a section of tracks. This

allows the tracks to expand safely. If these gaps are not left between the tracks,
the tracks buckled and trains would be de tracked (derailed).

e Why does heat flows from a hot body ta a cold body?
Ans: The atoms of a hot body have higher Kinetic Energy than that of a cold body. S0 the atoms of the

haot body move and collide with the atoms of the cold body and transfer heat. Since the atoms of
the cold body are at a lower kinetic energy level hence they do not move and collide,

1@

:©

1@ :®

g

Ly e
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Numerical

Worked Examples of the Textbook

The temperature of Hyderabad on a hot day is 45 degrees Celsius (45°C). What will be its
equivalent temperature on Fahrenheit Scale?

Solution:
Step 1: Write the known quantities and point out quantities to be found.
= 457 F =17
Step 2: Write the formula and rearrange if necessary.
°F = 1.B°C + 32
Step 3: Put the value in farmula and calculate.

°F = 1,B(45) + 32 = 113°
Hence, the equivalent temperature in the Fahrenheit scale is 113°F.

The thermal energy required to raise the temperature of 50g of water from 40°C to 70°C is
6300 Joules. Calculate the specific heat capacity of water.
Solution:
Step 1: Write down known quantities and quantities to be found.
Ty = 40°C = 40°C + 273 = 313K T, =70°C = TO0PC+ 1273 = 343K
AT=T,-T, = 343K-313K = 30K AQ = 6300.)
m=50g = 0.05kg c =1
Step 2: Write down formula and rearrange if necessary.
AQ
mAT
Step 3: Put values in the formula and calculate.
{6300 J) A1
© = @omgoR) - 20NeK
Hence, the specific heat of water is ¢ = 4200 Jkg 'K

A copper rod 15m long is heated, so that its temperature changes from 30°C to 85°C. Find the
change in the length of the rod. The coefficient of linear expansion of copper is 17x10°%C",

C =

Solution:

Step 1: Write down known quantities and guantities to be found.,
L=15cm T = 3PC T = BS°C
AT =T'-T = B5°C - 30°C = 55°C
a = 17x10%C" AL = 7

Step 2: Write down the formula and rearrange if necessary.
AL = alaT

Step 3: Put values in the formula and calculate.

AL = (17 x 107%C7")(15 m)(55°C) = 0.014 m
Hence, the change in length of the copper is 0.014m.
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Solved Numerical

Convert 30° into Kelvin and Fahrenheit Scale.

Solution:
Data: °C = 30° K =1 °F =2
Working Formuig: To convert °Cinto °F:  °F = 1.8°C + 32
°F = 1.8(30)+ 32 = 54+ 30 = B4
F = Ans.
Toconvert °Cinto K: K = "C+273
K =30+273 = 303K
K =[303K] ans.
Convert 212°F into Celsius and Kelvin.
Solution:
" Data: °F = 212° ¢ =7 K=

Working Formuia: To convert “Finto °C:  °F = 1.8°C + 32
1.B8°C = *F - 32

|:|F_31
=33
212-32 180 _
C =758 1.8 H ik
Toconvert "CintoK: K = °C « 273 !
K = 100+273 =373 K] Ans.
How much heat is required to boil 3 kg water which is initially 10°C7
Solution:
Data: m = 3kg Ti = 10°C T, = 100°C
AT= T;-T; = 100°C - 10°C = 90°C
c = 4200 J/kg"C Q=1
Working Formula: _-AQ
€ T mat
AQ = cmAT
. Calculgtion: AQ = (4200)(3)(90) = 1134000J) = Ans.
2 kg of copper requires 2050 J of heat to raise its temperature through 10°C. Calculate the
heat capacity of the sample.
Solution: y )
Data: m = 2kg AT = 10°C ¢ = 385 Jl/kg.°C AQ =7
Working Farmula: c=_AQ
mAT
AQ = cmAT
Calculation: AQ = (385)(2)(10) = Ans.

An iron block of volume 3m’ is heated so that its temperature changes from 25°C to 100°C. If
the coefficient of linear expansion of iron is 11 x 107°°C~", what will be the new volume of
iren block after heating?

Solution:
Data: V=31m T = 25°C T' = 100°C
AT = T°-T = 100°C - 25°C = 75°C
a = 11x10%c! AY = 2
We know that B = 3, therefore B = 3(11x10%) = 0.000033 °C"'
Waorking Formula: AV = BVAT
Caiculation: AV = (0.000033°C")(3 m*)(75°C) = [0.007425 m* |  Ans.
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. Heat is the form of energy and its unit is Joule.

. The degree of hotness or coldness of a bady is called temperature.

. The temperature that determines the direction of the transfer of thermal energy is called
temperature. . .

. "I'hm different scales, Celsius, Fahrenheit and Kelvin are used for quantitative
measurement of temperature. -

. The temperature on the Celsius scale is converted into Kelvin using K = °C + 273,

. Temperature on Celsius scale is converted to Fahrenheit using: F = 1.8 °C + 32 )

. Thermal energy transfer required per unit mass to raise the temperature by 1°C or 1K is
called specific heat capacity. .

- TFe pﬂrl;s@l:% of mass and specific heat capacity is called thermal capacity or heat capacity
of an object.

. Therma.LJenergy transfer required to change the state of a substance from solid to liquid
without changing its temperature is called the latent heat of fusion.

. Thermal energy transfer required to change the state of a substance from a liquid into a

5 without ¢ wﬁinﬁ its temperature is called heat of vaparization. )

. e pmfg.s in which liquid changes into a gas without any exiernal energy supply is called
evaporation.

. The real expansion of water is the sum of apparent expansion of water and volume

expansion of flask.

Temperature, humidity, the surface area of liquid, Prensure boiling point and moving air
are the factors that affect the evaporation process of a | uid.

An increase In ar size of a substance on heating is called thermal expansion.

An increase in the length of a solid, when heated, is called linear thermal expansion.

An increase in the volume of a solid, when heated, is called volume thermal expansion.
Yolume thermal nsion of a solid depends upon an increase in temperature, its original
volume and properties of the material. .

The increase in the volume of a solid after heating is calculated by using AY = PV, AT,

Concept Map

(-Theﬂ'lﬂl Pmpertle;\
\‘_ of Matter .
v v v ¥ ¥
Heak 'rbmpﬂuim_} IHur.u.pbrl-_hj [l‘u..:nﬂ:hn}{ Baiting ] w
Cifference between
Heat and Temperature
" heatol [ Heatel Y
+ A fsion 4 b, vaporization |
-

cetsis ¢ | [Fanennest F] [ webink ]

End of Unit Questions Solution

s ST ION. 3 A; - MULTIPLE CHOICE QUESTIONS
Tick Mark («') the correct answer:
See “Multiple Choice Questions (M.C.Qs)" - (1) to (11)
¥ i
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.';..';_':_:_',:' m 3: mtw%-ﬁi ":?.-m *r: 1.-";2.,.-
Heat and Temperature
o1. [a) Define Heat and write its 5./ unit.
{b) Why does heat flows from hot body to cold body?
{c) Convert 30° into Kelvin and Fahenheit Scale.
Ans:  For (a) see "Short & Detailed Answer Questions' - Q.1  (b) see “ Scientific Reasons” - Q.12
fc) see “ Solved Numerical” - Q.1
02. (a) Explain three different scales of temperature along with their main uses.
{b) Differentiote between heat and temperature.
{c} Convert 212°F into Celsius and Kelvin.
Ans: {l} See'ﬂwtﬁneuiedﬁnmermﬁﬂms"-q,ﬂﬁq.ﬁ
See "Differences” - Q.1 (c) See “Solved Numerical™ — Q.2
Spﬂdﬁc Heat Capacity
03 (a) Explain specific heat capacity
{b) How would you find the specific heat of a solid?
{c) How much heat is required to boil 3 kg water which is initially 10°C?

Ans:  (a) See “Short & Detailed Questions™ - Q.9
{b) See “Short & Detailed Questions™ — .29 (c) See “Solved Numerical” - Q.3
04, {a) Explain the effects of large specific heat of water with examples from our daily life.
(b) 2 kg of copper requires 2050 J of heat to raise its temperature to 10°C. Calculate the
heat capacity of the sample.
Ans:  (a) See “Short & Detailed Questions™ - Q.11 {(b) See “Solved Numerical” - Q.4
The Heat of Fusion and Heat of Yaporization
05. Define heat of fusion with the help of an experiment.
Ans: See “Short & Detailed Questions™ - Q.12 & Q.14
06. Differentiate between the heat of fusion and heat of vaporization.
Ans:  See “Differences"” — Q.4
07. Demonstrate heat of fusion and heat of vaporization with the help of heating ice graph.
Ans:  See “Short & Detailed Questions™ — Q.14
Evaporation Process
08. Explain in detail, why evaporation causes cooling. Ans: See “Scentific Reasons” — Q.5
09. Differentiate between evaporation and boifing. Ans:  See “Differences™ - Q.3
10.  Write any four factors that influence surface evaporation.
Ans:  See “Short & Detailed Answer Questions” - .17
11. Wrﬂedmrhcfnﬂingmhﬁlﬂrgpoﬁttofmﬁim
(i) Acetic acid (i) {iii) Chloroform (iv) Water
Ans: See M&Dﬂail&d&nmrﬂ.mtuﬁ -0Q.30

Thermal Expansion

12.  Why do solids increase in size on heating? Explain. Ans: See “Reasons” - Q.8
13.  Aniron block of volume 3m? is heated so that its temperature changes from 257 C to 100°C. If
the coefficient of linear expansion of iron is 11 x 107% =", what will be the new volume of

iron block after heating? Ans:  See “Solved Numerical® - Q.5
14. (a) Draw the diagram, showing a real and apparent expansion of the liquid. Label the
diagram properly.

b) Why small gaps are left at the joints of sections of railway tracks? Explain the
phenomenon invelved in it.
Ans:  See "Reasons” — Q.11 and See “Short & Detailed Answer Questions™ - Q.19 & Q.20
——
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