Atter studyin schapter students will be able to:

e  explain thermal conduction in all solids (in terms of atomic or molecular lattice
vibrations and also in terms of the movement of free (delocalized) electrons in

- metallic conductors. :

e analyze everyday applications of conduction, convection, and radiation, (a) Heating
objects such as kitchen pans (b) Heating a room by convection (c) Measuring
temperature using an infrared thermometer (d) Using thermal insulation to maintain

" the temperature of a liquid and to reduce thermal energy transfer in buildings (¢)
The mechanism of a household hot-water system.

e explain convection in liquids and gases [m terms of dens:ty changes] Justify

experiments to illustrate convection.

e explain convection in seawater to support e\@
e  describe the role of land breezes and % mg, moderate coastal

climates.
e  explain how birds are urs without flapping their wings and gliders
are able to rise ' ?hermal currents.

e  describe the process of thermal encrgy transfer by radiation [and know that it does
not require a medium}j, '

e describe the effect of surface colour and texturc on the emission, absorption, and
reflection of infrared radiation. |

e justify qualitatively how the rate of emission of radiation depends on the surface
temperature and surface area of an object.

e analyze the consequence of heat radiation in the greenhouse effect and its effect on

global warming.
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Q.1: What is the 'lmgi ance of heat am! how does transier of heat occur?

Ans. Heat: Heat is an important form of energy that is essential for life. It plays a pivotal
role in cooking, mamtammg our body temperature and supporting various
industrial processes.




. Understanding how heat flow is important for protecting @@@extrcmc
temperatures Xzﬁ

Heat transfer: When two ObJCCtS w1th differer ‘ e into contact, thermal
energy flows from the hotter 0 a process known as heat transfer.
This is a natural occurreng s as lonL7 as there is a temperature difference
between the objec
Examples: Thermal energy constantly transfers from one objeet' to another until thermal
_equilibrium is reached. Whether it is the Sun warming the Earth, a hot cup of coffee. or a
metal rod heating when placed in a flame,-heat transfer is a fundamental part of daily
life. : ‘ : ;
Types of heat transfer: The three primary’types of heat transfer conduction, convection.
and radiation. S »
Understanding. of these processes is important not just in nature, but also in the
fields like engineering, meteorology, and technology.

1.1 § Conduction

Q.2: Write a note on conduction in detail.

'OR Detfine conduction and explam why are m (& @W@b@a@umm than

non-metals?
Ans. Conduction: g&

"Conduction i of heat transfer:
through a mate a direct contact between
particles."

or "Conduction is the process by which heat is
transferred through direct contact between particles in
a material, without any actual movement of *h ’ _
material." - e
Explanatien: It happens when fast-moving (hotter) F,g e R metalsthrough
particles collide with slow- movmg (cooler) particles, .. _conduction
transferrmg their kinetic energy. This method of heat transfer is most efficient in solids,

~especially in metals, as their particles are densely packed, and freely moving electrons
facilitate the quick transfer of energy.

Q.3: Explain thermal conduction in snhds in detall
OR Why does heat travel more qulckly in me
Ans. Conduction:

"Conduction is the pr‘oces mf . ‘ % ¢
the colder part without the move “q c particles, and it occurs mamly in solids.”
Thermal conductlw . | -
o The microscopic mechanism: —

1.  Vibration: o
In solids, the atoms and molecules are tightly packed and constantly vibrate around




their mean positions | @ m

2. Collisions: |
When one end of the solld lS heat é@ end begm to vibrate more

vigorously.

3 Energy-Transfer: . ,
These vibra artlc\es colhde with nearby atoms or molecules, transferring some

of their energy to them. This process causes the neighbouring particles to vibrate more

rapidly and. in turn, pass some of their energy o other surrounding particles.

4. Spreading of heat: ; \
Gradually, heat spreads throughout the solid, but the transfer is slow, with oniy a

small amount of heat moving from the hotter to the ‘cooler parts. ln conduction, heat

transfers through a solid medium due to a temperature dtfference

- Conduction in Metals vs Non-metals.

While both can conduct heat, metals are typlcally much better at it then non metals

1. Metals

of energy. This is why heat sm

Non-Metals: %

.‘ These materials
making the pro ower
11 - Convection in liquids and Gases

Q. 4 Define convectmn? Explain convectmn in liquids and gasses?

OR What is convection and how it works in |rquads and gases? Explain \mth an
- experiment.

Ans Convection:
Convection is the transfer of heat through the actual movement of molecules from a

ons and rely solely on particie to particie vibration.

hot area to a cold area.

or "Convection in the transfer of heat through hqurds and gasses by ‘the actual
movement of molecules from a hotter region to a colder region.”

Explanation: (.iquids and gases are not very etncrent in cond ever heat
can still be transferred through these ﬂtbdc. %O@@pmcess called
convection.

Process: When a liquid or ’ comes less dense (lighter) and expands The
heated liquid OW € the heat source, and cooler fluid from the surrounding
area moves in to-tike its place. This colder fluid then gets heated as well.

Conclusion: In this way, heat is transferred through fluids by the movement of heated -
molecules from the hotter parts to the colder parts of the fluid.




Experiment (For Liquid Convectron)

Fill a beaker two-thirds with water a@ hea
placing a burner undemeat% \
potassium permanganate c
will notice coloure _mo upward above the

~flame, then fl downward along the sides, as
shown in Fig. 11.2. These coloured streaks reveal the \

' movement of currents within the liquid. But these | Fig. 11.2: Convection currents circulate
currents stop when the burner in removed As the water | heat as hot water rises and cold water |
at the bottom of the beaker heats up, it expands, | Sinks : '
‘becoming lighter and rising.-Meanwhile, the cooler, denser water sinks to replace it.

Q.5: Write a note on convention currents in air. Explain process. ,
OR ' Explain the formation and importance of convention currents in the

atmosphere? -
Ans. Convention Currents: ,
- "Convention currents are the continuous crrcular mov ts hat transfer
“heat from hotter regions to cooler regions unt qrrrp@\?q ymes uniform.”
Examples: @

e  Heating of water in a

#® Sea breeze and L [%m Air warms Air cools
e Wam ai%ww heaters. sndvises and sinks
e  Hot air escaping through ventilators. /

Explanation: When gasses get heated, they expand
and this creates convention currents due to the f. st

differences in air density at various points in the| Fig.11.3: Concvection cunentsdnve'ur
~ atmosphere. : circulation as warm air rises and cool air sinks

Process: The formation of a convection current follows a continuous cycle.

1. Heating: . :
The sun heats the Earth's surface. The air directly above the ground absorbs this
heat through conduction. :

2. Expansion and Rlsmg

As the air warms up, its molecules move faster and spread apart T akes the air
~ lighter and less dense, causing it to rise upward
3. Cooling and Sinking: %]
As the warm air reacl&s ighe - d n coolmg causes the air to

become denser and heavrer mk back toward the Earth's surface.

4. Replace
The coolery denser air moves in to replace the rising warm alr near the ground. This

air is then heated, and the cycle repeats.
- .~ Natural Phenomena caused by convection: This constant movement of air creates

s,



convection currents, which are responsible for various natu W Such as
winds. sea breezes. and weather patterns. Thes : istribute heat
throughout the atmosphere, playing a vital role’1 rth's climate and weather.
Q.6: Discuss the various n I"applications of convection currents?
Ans. Atmosphe applications |

. Convectioncurrents play a fundamental role in regulating both our indoor role in
regulating both our indoor environments and the carth climate. ‘
Heating System: Convection currents created by electric, gas, or coal heaters are used to
warm our homes and offices. Central heating sysiems also rely on conveetion to
distribute heat throughout the buildings. : : .- 5 o
Climate regulation: On a larger scale, convection currents occurs naturally in the
environment. The daily changes in temperature in the atmosphere are caused by the
movement of warm or cool air. : e
1. Land and Sea Breezes: | ‘

" Convection drives the local winds found near coastal arcas due to the different
heating rates of land and water. | '
o Sea Breeze (Day time):

- During the day, the land heats u
“heat capacity. The warm air :

) e

At night. land cools down more quickly than the sea. As a result, the air above the
sea becomes warmer and rises, while cooler air from the land moves toward the sca.
creating a land breeze, as illustrated in fig. 11.5. ‘ | ;

___Hot Cold ,g.‘f“;— -
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Fig,11.4: Sea breeze blows from seatolandaswarm, | Fig.115: Land breeze blows from land to sea as
air risés over heated land (day time) | . warmairrises. er{night time)

2. gll“l‘:::?\g is the mo@ 0 m

continuous flapping of win \ :
Glider: A glider, whi all plane without an
engine, relies upward movement of warm air !
currents, or thermals, created by convection. (Fig. 11.6) -~ Fig. W6: Aglider |

Gliders take advantage of these rising currents of warm air to stay in the air for




extended periods.

Gliding in birds:
: Birds use thermals to stay alof
0 without' flapping their wmgix ‘

éi-é

wings and circle in the
gain altitude as th ises.
- Examples: Birds such as eagles, hawks and vultures

ving them to

Fig. 11.7: Birds ﬂng taking the

are especially skilled at using thermals to glide over advant!ge of thermal air currents

long distances with little effort, barely needing to flap their wmgs (Fig. 11.7)

3.  Convention in Seawater and Marine Life: .
~ Convention plays an important role in sea water and is important for supporting
marine life.

e Surface Heating:
_ Sunlight heats the surface of the ocean.
o Density changes:
As the surface water warms up, it becomes lighter (less dense) %?d rcn'@g@the top.

e  Sinking of coid water: W
@m o sink toward the ocean

-~ Conversely, cooler water lS denser :
floor.

o The Cycle: | ik - sxumnd Yag
. This differe mperature and dcnsnty creates contmuous convection currents

that move water up and down throughout the ocean depths
Importance for Marine ecosystem:
Oxygen distribution:

These currents continuously move water up and down, helping to mix oxygen from

the surface into deeper layers and bringing nutrients from the ocean floor to the surface.

‘This process is very important for the survival of marine animals and plants

because it ensures that there is enough oxygen and food available at different depths.

Threat: Without' convectlon the deep ocean would lack oxygen, and surfacc waters '

would lack numcntc making it difficult for marine ecosystems to thrwe :

4. Heating and cooling of Rooms by Convection: ‘
g g V @ @.m

a. Inwinter:

In winter, gas heaters are often u @Q
rooms. (Fig. 11.8) m

Corwe:tion
: _;' b around windows
i and doors
Initial: When the heaterl it'warms the air = ..w"ﬁ 7 (codair]
near it. PR e
" Expansion and rising: Th:s warm air become L s T

(less dense) and rises toward the ceileing. : Fig. 11.8: Heating room by convection




Displacement: As the hot air moves up, cooler, heavier air moves down to L} LS5 practe

* near the heater. Tlus process is called convcctlon current.
b. Insummers: | ‘ @

~ In summers, air condmom
Spreading of heat: It ke h ing and helps in sprcadmg the heat evenly
throughout the ro & '
Result: That is why fooms gradually become warmer without needmg fans.

5. The Machanism of a Household Hot-Water System:

Intake and heating process: In most homes, hot water is prowded using a storage tank
water heater.

Cold water inlet: The system works by bringing cold water into the house through pipes.
where it splits into two lines. One for cold water use and one that goes into the waier
heater. s
Heating Element: inside the water heater the cold water is heated using an electric’
heating element or a gas burner, depending on the type of system.

- Density Change: As the water heats up, it becomes less dense and rises naturally to the

top of the tank, while the cooler, denser water stays at the bottom,, o~ pmm

Natural Rising: When some one turns on 3 h ﬁﬁ (2= s
flows out easily. and new co

below to be hcatew o = | 1
Thermostat Contraly’ A thermostat inside the tank| "h'fm’m £ %

that the water stays at a set temperature (Fig. 11.9). % ,
This system ensures a steady supply of hot water. Fig. 11. 9- steﬁ;id hot-water system
Q.7- Discuss the mechanism of heat transfer through radiation in detail? How it is
different from conduction and convection?

water tap, the hot water from % to : ;_ ‘V
'controls the heating element or gas burner, ensuring
Ans. Radiation: "Radiation is the process by which heat energy is transferred from one

' Heater element

place to another in the form of electromagnetic waves.”
(or) "In radiation, heat transfer occurs through S "““"""

electromagnetic waves without requiring a : "faf“’ heat
Q “ fromtheﬁre

medium.”
are emitted in the form ot

No medium: Unlike conducti m
radiation does ir I'medium

not re 3
(solid, liquid, ravel. It can move

through a vacuum (empty space). Fig. ﬂ 10: Thermal radiations transform in
Speed: These waves travel at the speed of light. form of E.M waves

electromagnetlc waves




B . TR S S
The Sun: This is the primary mechanism by whlch the Sun h arth, as it
must travel through the vacuum of space., - O
Example of Fire Place: Heat dg
neither conducts heat efficien

various factors, W\ﬂ o '
e Thece nd texture of the surface.

e  The temperature of the surface. e The surface area.

Why objects cool or warm over time? | 3
All objects in a room, mciudmg the walls, cc:lmg, and floor radiate and absorbing

G ion hrough the air because air
eat but radiation emitted is influenced by

heat.
Cooling down: If temperature of an object is hlgher than that of its surroundings. it
radiates more heat than it absorbs.

Warming up: If an object is colder than its surroundmgs it absorbs more radiation that in
emits, causing its temperature to rise.

‘Equilibrium: When the objects and its surroundmgs reach the same temperature, the rate
of emission equals the rate of absorption.

Q.8: Explain the phenomenon of emission a

‘ bso@mq Lestie's

~ cube? \
OR How is Leslie's cube use the emission and absorptlon of heat
radiation b rfaces ,
Ans. Leslie's Cube: ' o
Leslie's cube is a metal box with faces ‘
made of different materials and finishes, such as Shining
e A shiny silver surface e B |
o Adull black surface : i : PP adistion ¢ Galvanometer |
e A white surface - =  detector
e A colored surface. . Fig. 1L11: Radiations from Leslie's cube

Thermometers it

Observation: When the cube is filled with hot water,
and one face is directed towards a radiation detector,
it is found that the dull black surface is the most |
effective emitter of heat. (Fig. 11.11) '
Comparison of Absorption: The rate at which different W@

Dull black White

surfaces absorb heat also varies based n @@ ' radiations
Dull and black surface: Whet, ¢ % surface with a polished silver one.
the dull black surface ¢ rapidly, causing its temperature to rise quickly.

- Polished silve de the polished silver surface absorbs heat much more slowly

and warms up at a much slower rate. _
Conclusion: Surfaces that are good emitters (like dull black) are also good absorbers of
radiations. ' : ek e




Q.9: How do surtace color and texture affect inlraml radiati
Ans. The color and texture of a surface have a s;ro s absorbs and
reflects infrared radiation. Qﬁ 7

e  Dull and dark colored suri% :
These are ve and emitters of infrared radlatlon This is why a dull

black surface heats ickly but also cools down faster by giving off more heat.

o Shiny and light colored surface: :

These are poor absorbers and emitters. Instead they reflect most of the infrared
radiation away. This is why shiny surfaces, like polished metals, stay ‘cooler under the
Sun compared to dark surfaces.

Texture: The texture also matters.

e Rough surfaces: Rough surfaces absorb and emit radiation better.

e Smooth surfaces: Smooth surfaces tend to reflect more radiation. -

"Q.10: Discuss the impact of surface temperature and surface area on the rate of
heat transfer through radiation. Additionally, explain the function and practical
applications of an infrared ummomdm , *

Ans. Impact of surface temperature and surface are he. ! O@i@ferz

: The rate at which an object emits ra atl i enced by two main
factors:
ur

e . Surface temperat ““m ace Area
1. Surface temM
_ Hotter objects‘emit more energy and heat compared to cooler ones. For instance, a
hot iron rod will glow and release more heat than one that is merely warm.
2. Surface area: ;
~ An object with a larger surface area can emit or absorb heat at a much faster rate.
This principle is used in room radiators, which are designed with many thin slots or fins
to increase their surface area. This allows for more radiation to occur snmultaneously,
making heat transfer more efficient without the radiator taking up excessive space.
Both a higher surface area and a higher surface temperature work together to help‘
an object emit thermal energy more rapidly via radiation.
Measuring temperature using an Infrared thermometer:
An infrared thermometer is a device used to
measure the temperature of objects without need to make

physical contact.

Working: The device detects t rar %&é@
emitted by an object. To us ints the |
thermometer at the t e trigger, and reads ,\ 0

the temperature, d| ed on the screen. - Sinde 53"13 S ilinimvnister

Practical Applications: These thermometers are highly versatile and were used
extensively during the COVID-19 pandemic to safely check body temperatures. They arc




radioactive substances, where contact is not@os -‘ g
Q.11: Discuss the applications of h Rm
- OR Describe how heat t w&

activities? . .

Ans. 1. Heati such as kitchen pans:

In many daily tasks, we rely on materials
that are good conductors to transfer heat quickly

common huusehold and industrial

Conduction }
The transfer of heat through |

and-evenly. { & materiai by direct contact |

Kitchen Pans: One everyday apphcauon of heat : B
transfer is when we cook food using kitchen| "4 e ) 5&

pans. Cooking pans are typically made of metal | {::: |} §  Heattranster

because metals are excellent conductors.
Mechanism: When a pan is placed on a stove,

heat from the flame or heating element transfers Fig 11.14: He;"msfenh conductlon in
to the pan mainly by conduction. 3 a boiling pan

Result: This causes the entire pan to become hot, allowing food p!ac@ de 1o cook

;‘.Jem{lsmg Thermal insulation to mm%%m@mw@ﬁqm

Conduction is often sgme w
prevent to maintain the te iquids. R P
Thermal insulatio k ot things hotand |  ®™z=i~ _
cold things cold\ g ") Inner glass wall
Example: A Thermos flask (vacuum flask) has| , l iR
double walls with a vacuum between them. fo i o
, 2 3 Reflective coating
The vacuum stops heat transfer by conduction| |- o
» . . ; wi pT PR gl acuum
and convection because there is no air or material S s b Eaing
to move heat. The inside walls of the flask are| (- scmemmess - Insulated support
coated with a reflective layer (silvered coating) that ‘ Fig. 11.15: Thermos flask

bounces back radiation to keep the liquid warm.

The outer casting and lid are made of insulating materials like plastic or stainless
steel to prevent heat loss. This smart design helps liquids like tea, coftee, or soup to stay
at the right temperature for many hours. |

3.  Reducing Thermal eneregy tranfer in buildings:

Thermal insulation in buildings helpbto W
keep them warm in winter and Bl

ool i
Wall and Cieling Insulation: % B
Adding thi m in the walls, | Dessicant
or false ceilin reates barriers that sIow | () poubled-glazedwindow (v} Faise cieling
down the transfer of thermal energy. Fig. 11.16: Reducing thermal energy transfer

Double-Gazed windows: These consist of two panes of glass with an air space between




them to reduce heat loss through corductlon a @@K@

Benefits: m
u radiation.
In cold weather. insulatior&to ing.

e - We can reduce heat loss through con

& Al Il ¢ al

5 In hot weathers, it prey, at from

» It reduces thWeaters and air condltloners saving energy and lowering
costs. 5

e  Even simple ideas like using proper shading outside the windows or ensuring good.
ventilation can make a big difference in controlling indoor temperature.

114 | Greenhouse Effect

Q.12: Explam the greenhouse effect in detail. How does it occur in the Earth's
atmosphere, and what role do greenhouse gases play in trapping heat?

Ans. Greenhouse Effect:
The greenhouse effect refers to the process by which the Earth's atmosphere traps
some of the Sun's heat, maintaining a temperature that is suitable for hf

Without this effect. the ptanet would be too cold to supp
Temperature regulation in a Greenhouse
Iass or plastlc to create

- A physicai greenhouse uses_trans
a heat trap. The mechanism mvw
Radiation Entry: The -wavelength light and ultraviolet radiation. along

with Iong—wavelen al (infrared) radiations.
Selective Transparency: Glass and plastic allow short-wavelength radlatmns to pass
through but block long-wavelength infrared radiation.
Internal Heating: Rays from the sun warm the object ms:de the geenhouse These
warmed objects then emit radiations with longer wavelengths. :
Heat Trapping: The glass or plastic sheets prevent these Ionger-wavelength radiations
from ‘escaping, reflecting them back inside. This maintains a warm environment that
benefits plant growth. - :
Greenhouse Effect on Earth: The Earth's atmosphere functions in a similar way to a
Greenhouse, trappmg heat from the Sun with gases, such as carbon dioxide and water -
vapours.
Global Warming: This helps to maintain the Earth's
atmosphere. In recent years, the carbon dlomge éi
0

the atmosphere has increased signi
strengthening the greenhousecﬁ

more heat is trapped, le the Earth's
average tempera phenomenon known as

global warming. ThlS increase in temperature has

{ 5 Fig. 11.17: Heat transfer mechanismsina
serious implications for global climate patterns. greenhouse
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FOR YOUR INFORMATION

Earth’s temperature
‘is about 60 °F.
Without the atmosphere,

it would be 0 °F.

00 You know? T}

Heat is transferred to an object, for example, how the stove "heats" the pot.

e Convection is when liquid or gases get heated. a0\

¢ Conduction is when something is hot and |t touches another object ﬁﬁa\bm\wt

® _ Radiation is when energy travels through E.MC_waves td '_; Q‘\

e  Duil black surfaces absorb anéﬁﬁ\lt,moﬂ an shiny ‘surfaces that is why solar panels are black

e _ Greenhouse gases absorb wlﬁ\eﬁk@%‘éﬁn in the atmosphere.

® Without green daixﬁg what is known as the "Greenhouse Effect” the Earth would not
be warm e@ggp fe to live. :

Diamonds are the best heat conductors, far better than metals A high quahﬁy diamond can conduct heat
4-5 times better than copper.

The handle of a cooking pan stays cool because it is made of poor conductors like wood or plastic.

Heat from the Sun reaches us through radiation, no air needed, just pure energy traveling across space.
‘The public has been led to believe that increased carbon dioxide from human activities in causing a
- greenhouse effect that is heating the planet. But carbon dioxide comprises only 0 035% of our -
atmosphere and is a very week greenhouse gas

B Brain Teaser

1. Why do we feel a nice breeze coming from the sea during the d h'.’

Ans. During the daytime, the land heats up faster than tk morc quickly.
The air above the hot land becomes % %/) from the sea then moves
! ' .. \{

toward the land to take its ..:
‘ land is called a see breeze This is: why we feel a

Ans. Birds use warm rlsmg air (thermals) in sunny weather to glide in the sky
These air currents lift them up, so they do not need to flap their wings much and can fly for a Iong
time. .
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1.1
1. Conduction is the primary method of heat transfer in: :
" (a) Vacuums (b) Gases (¢) Liquids (d) Solids

2. Heat transfer in metals is fast because of: :

(a) Large atomic size (b) Expansion of particles

(¢) Freely moving electrons ~ (d) Movement of the material itself
3.  Which material would be the worst conductor of heat?

(a) Copper (b) Aluminum (c) Wood ; (d) Iron

4. A high-quality diamond conducts heat how much better than copper"
(a) 2times (b) 4-5 times (c) 10 times f&‘
5. Thermal equilibrium is reached wh Q W
(a) One object is hotter tha(g t

(b) Temperature differen’c |s zcrn
(c) Particles sto (d) Heat flows from cold to hot.
6. In conduction icles transfer energy by:
(a) Changing their position (b) Colhdmg with neighboring particies

(c) Emitting E.M waves(d) Melting
7. Kitchen pans are made of metal because metais:

(a) Quickly absorb and pass heat (b) Are easy to clean
(¢) Do not expand : ~(d) Are insulators

8.  What stops heat transfer in a vacuum flask?
(a) Silver coating - (b) Plastic cap

(¢) The vacuum between double walls (d) The glass material -
9. . Double-gazed windows use a layer of air to'

(a) Increase radiation (b) Reduce heat loss via conduction :
(c) Improve visibilit (d) Allow convecti
p y ?‘““ @@\ o

10. The handle of cooking pan stays cool becau
(a) Good conductors : T s (lnsulators)
(c) Reflective metals . : s ed silver

i11. Convection ¢ ,
" (a) Solids and liquids (b) Liquids and gases
(c) Solids only (d) Vacuumsonly




12.
13.

14.

15.
16.
%
18.

19.

20.

21.

22.

23.

4.

25.

When a ﬂuid heated i :
(a) Becomes denser and sinks

(c) Contracts and stays at the b

Potassium perm_agn are used to slmW' e

Lo Conducti (b) Convection currcnts
(c) Ra (d) Evaporatlon \
Sea breeze blows durmg the: /‘ '
(a) Day (b) Night " (¢) Winteronly  (d) Eveningonly
A Land breeze occurs because: h
(a). Sea cools faster than land " (b) Land cools faster than the sea

(c) The sun warms the water at night  (d) Air moves from sea to land
Birds like eagles and vultures stay aloft for hours by using:

(a) Conduction (b) Radiation

(c) Thermals (d) Flapping wings constantly
In a house hold hot-water system, the hot water outlet is at the:

(a) Top of the tank (b) Bottom of the tank

(c) Middle of the tank ~ (d) Outside a @@

Convection is essential for marme lfei Y % -

(a) Heats the water of onhn oxygen and brings up nutrients
(¢) Stop water from d) Keeps the salt at the bottom
To cool ar

alr condmoner should be placed:

(a) Ne (b) Ncar the ceiling (c) Behind a curtain(d) under a table
Why do convectlon currents stop when a burner is removed?

(a) The water disappears

{b) Temperature becomes uniform (equilibrium)

(¢) The water becomes lighter (d) Gravity stops working

Heat Transfer through Radiation

L)

Radiation is unique because it:

(a) Only happens in solids: (b) Does not require a medium
(c) Isveryslow h = (d) Only happens at night
Thermal radiation travels in the form of: :

(c) Electromagnetic waves

(a) Sound waves (b) Water waves

Which surface is the best abs

(a) Dull black | ““ﬁ;‘&d Uﬁ'ﬁ

Which surface is or of radiation?

(a) Ro , Du,ll,g'rey ' (c) Shinysilver  (d) Dark green
Leslie's cube is used to study: : :
(a) Convection speed iy (b) Conduction in metals

(c) Emnssxon and absorpuon of radiation (d) The green house effect




26.

27

28.
29.

30.

31.

32.

33.

34.

3S.

37.
38.
39.
40.

41.

Hotter objects emit _radiation compared to cooler m @@

(a) More - . (@
“(c) The same amount of ‘

Radiators have thin slots .
(a) Temperat (c) Surface area (d) Weight -

An mfrared eter detects heat without touching an object by
measuring:

(a) Conduction (b) Convection (¢) Radiation (d) Speciﬁc heat
Solar planets are usually black because they need to: ,

(é) Reflect sunlight : (b) Absorb maximum heat -

(c) Staycoof ™ T VORREEE ) Took Bertert

Rough surfaces _____ radiation better than smooth- surfaces.

B (a) Absorb and emlt(b) Reﬂect s v e)  Block. - (d) Insulatec

! Greenhouse Effect
The green house effect is necessary because it:

(a) Causes global warming (b) Maintains a temperature suitable mfe
(c) Stops all sunlight from reachmg Earth(d) Makes th a r@@
Transparent glass in a green house g pass through:
(a) Short wave-length m ve-length

(c) Sound Mlcrowave |

The Earth's at eat prlmarily using: |
(a) Oxygen an t ogen (b) Carbon ledeC and water vapour
(c) Helium and Neon ‘ ' (d) Hydrogen

‘Without the greenhouse effect, Earth's temperature would be about:

i kR).60.58 1o (b) 32°F (c) 0°F (d) -100°F
The increase in CO3 in recent years has led to: ‘ -
(a) Globalcooling (b) Global warming
(¢c) More conduction ~ (d) A thicker ozone layer
Greenhouse glass blocks radiation from escaping:

(a) Short-wavelength : (b) Long-wavelength
(¢) Ultra violet & ' (d) Visible light

A thermos flask is silvered to reduce heat loss by: ; ‘
(a) Conduction (b) Convection (c) Rad:atlon é l@@@@

Air is a poor conductor, therefore, it acts as s nd @ o
(d) Reflector

(a) Radiator (b) Absorber

The movement of a glider ‘

(a) Conduction = (b n (c) Radlauon ~ (d) Friction
Which procesw{ﬁ@moy a hand heid‘b_esid‘e a fire feels warm?

(a) Conduction™ ~ (b) Convection - (¢) Radiation (d) Sublimation

Shiny surfaces stay .  under the Sun compared to dark surfaces:
(a) Hotter (b) Cooler ' (c) The Same (d) Liquid
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1.  What is conduction?
Ans. It is the transfer of heat through direct ;
without the actual movement of tht ﬁ S

2. Why are metals bettePtc ?
s and freely moving electrons that facilitate the

Ahs. Metals have denselx ‘ 3 3
quick tra 5y :
3. - In which state of matter is conduction most efficient?

Ans. In solids, conduction is most efficient.

4. How does a heat travel through a metal rod? :

Ans. Heated particles vibrate more vigorously and collide with neighboring atoms,
transferring kinetic energy along the rod.

5. What is thermal equilibrium? ‘ ;

Ans. The state where thermal energy has transferred until two objects reach the same
temperature and heat flow stops. T

6. Why does a metal spoon feel hotter than a wooden spoon in hot water?

Ans. Metal is a good conductor that transfer heat quickly, while wood is a poor
conductor (insulator). That's why metal spoon feel hotter than a wooden spoon in

: hot water.

7. What is the ""best' known heat conductor?

A:ns. High-quality diamond (Conducts 4-%i@W@ED@©m

8. How do kitchen pans use co i S
Ans. The metal bottom ab%ﬁ% ~‘burner and passes it directly 10 the food
. through the surfagg(] | |\ '

NN Convection in liquids and Gases

"9, ' Define Convection?

\ Ans. The transfer of heat through the actual movement of molecules froma hotarcatoa .
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Ans.
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cooler area in liquids and gases. a @@

Why does heated fluid rise?

When heated, fluid expanmxﬁ% st lttcr) and are pushed upward,

by cooler. denser fluid
What is a convecti
The continuo | ofwarm fluid rising and cool fluid smkmg to take its place.
Describe a ''sea breeze''.

During the day time air over the land rises, and cooler air from the sea moves in to
replace it.

Describe a ""Land breeze'. ; ‘
At night, land cools faster than the sea, the warm air over the sea rises, and cool air
from the land moves toward the sea. : '

How do gliders stay in the air without an engine?

They use "thermals" whlch are upward movmg currents of warm air created by
convection. % ; T

Why is convection lmpm'tant for marine Ilfe" ,
It moves oxygen from the surface to deeper layers and - @@mom thc
ocean floor to the surface.

Where should a heater be placed in\a
Near the floor, so the risi
entire room. W o

e

How does a oled hot water system use convection? ;
Hot water becomes less dense and rises to the top of the storage tank., where the
outlet is located.

efﬁc:encv" '
creates a convectlon current to warm the |

Heat Transfer through Radiation

What is Radiation?

Heat transfer through electromagnetic waves that does not require a medium (can
travel through a vacuum). : : :
How does the Sun's heat reach the Earth?

Through radtatlon, the Sun s heat reach the Earth.

‘'Which surface color is the best absorber of radlatlon"

Dull black surface color is the best absorber of radiation.
Which surface color is the best reflector of radnatmn" @ @@m

Shiny or silver surfaces is the best-re ct0@of
What is Leslie's cube use %
‘To demonstrate how dlffel'i%%@

at different rates.

How does suﬁwﬁeﬁ radiation?

A larger surface area allows an objects to emit or absorb heat more quickly.
Why do radiators have "'fins''? :
To increase the surface area, making heat transfer more efficient.

s and colors emit and absorb radlauon




28. How does an infrared thermometer work"' '

Ans. It detects the infrared radiation (heat) em @ms it into a
temperature reading. Qg J 7
ask?

26. What is the purpose o

" Ans. It stops heat transfer cnnvectlon because there are no particles to
. move the . :
Why is the inner wall of a thermos flask sﬂvered" e ‘

Ans To reflect radlatlon back into the liquid. preventmg heat loss.
28. What is double-glazmg"
" Ans. Windows with two panes of glass and an air space between them to reduce heat
~ loss via conduction.
29. How do false ceilings help in buildings? -
Ans. They trap a layer of air, which acts as an insulator to reduce thermal encrgy
transf’er

Greenhouse Effect

30. Whatis the Greenhouse Effect?
Ans. The process by which the Earth's atmo¢:phere tras @@m\'s heat to

©  maintain a temperatutre suitable for lifs
31. Name two major gre?& %&

Ans. e Carbon dioxide (C

e Water W
- 32. Whatis arming?

Ans, The rises in Earth's average temperature due to increased levels of greenhouse
' gasses trapping more heat. |

33. What would happen to Earth wnthout the greenhouse effect"

. Ans. The planet would be too cold to support life as we know it.

34. Why are solar panels usually black?

Ans Dull black surfaces absorb the most solar radiation, maximizing energy collectlon

Yr Tick () the correct answer.
11.1 Which method of heat transfer re%ur

e @@ticlcs?

. () Conveetion (b)_Radia 1 [ on (d) Evaporation

11.2 What causes convect % ds and gases?

- (a) The co 1 _ nt of particles in all directions T
(b) TheX warm regions and sinking of cooler regions

(c) The conduction of heat through the medium
(d) The reflection of heat waves




11.3 The natural phenomenon caused by convection currents is:
(a) earthquakes _ (b) land and sea breezes
(c) magnetic fields (d) solar eclipses i
11.4 How does heat transfer occur through radiation? m
(a) Through direct contact between objects @ @@
(b) Through the movement of heated fluid

(¢) Through electromagg i \@“

ding a medlum

(d) Through the abso olecules : :

S The surfaW S and emits the most radiation is: 5

. (a) smooth shiny surfaces (b) dark and rough surfaces
(c) transparent and thin surfaces - - (d) polished and white surfaces

11.6 What is the role of the greenhouse effea in Earth's temperature regnlatum 2
“(a) It allows all heat to escape into space -
(b) It blocks heat from entermg the atmosphere
- (c) Ittraps heat to maintain a stable temperature

: (d) It causes immediate cooling of Earth’s surface

11.7 The Sun's heat reaches the Earth:

(a) through conduction between air particles

(b) through convection in space

(c) through radiation via electromagnetic waves :

(d) through reflection by the moon ﬂ(\ (pf\m
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| B. Short Answer Quott-on_:‘ UU

11.1 What are th ]“N ; rlmary types of heat transfer" '
Ans. The three primary types of heat transfer are:
e  Conduction »
e  Convection
e - Radiation ‘ ; ‘
11.2 Why does heat travel faster in metals compared to non-metals"
Ans. Heat travels faster in metals compared to non-metals because metals have 1rec
: electrons that move easily and transfer energy quickly.
11.3 How does convection transfer heat in liquids and gases?
Ans. Convection transfers heat in liquids and gases by the moverﬁem of warm fluid
(liquid and gases) that rise and are replaced by cooler fluids.

11.4 What natural phenomenon causes land and sea breez @
Ans. Land and sea breezes are caused by EBe ‘ @8 S between land

.. and water. .
11.5 How do birds and gli

| Ans. Birds and g\llr%i\em

W N

f convection currents?
ge of rising warm air currents (thermals) whu.h ILI




them upward without much wing flapping.
11.6 What is radiation, and how does it transfer
-Ans. Radiation is the transfer of

requ1re a medium (11
emit and absorb more radlatlon than a shiny

" 11.7 Why does a dul i , iati i
silver
Ans. A dull black surface absorbs and emits more radiation because dark and rough

surfaces are good absorbers and emitters, while shiny silver surfaces reflect heat.
11.8 How does the greenhouse effect help regulate Earth's temperature?
Ans. The greenhouse effect helps regulate Earth's temperature by trapping some of the
Sun's heat in the atmosphere, keeping the planet warm enough for life..

llllll sesssenessese

| C. Comtructed Response Questuom

11.1 During the Leslie's Cube experiment, why does the dull black surface radiate
more heat than the shiny silver one, even though they are at the same

A

ic waves and does not

. temperature? :
~ Ans. In Leslie's Cube experiment, the dull black surface radiates heat because
black and rough surfaces are better emitters silver surface

AR
iator affect the amount of heat it

11.2 How does the size

emits through slain using a real-world example.

Ans. A larg a emlts more heat because more area is available to radiate
energy. :

Example:

A big room heater warms a room faster than a small one because it has a larger
radiating surface , .
11.3 Why is convection not possnble in solids, and how do convection currents in
. liquids and gases compensate for their poor thermal conductivity?

Ans. Convection is not possible in solids because solid particles are tightly packed and
cannot move freely. In liquids and gases, particles can move, so warm parts rlse and
cool parts sink, transferring heat effectively. -

11.4 How do birds like eagles and gliders manage to stay aloft wnthout ﬂappmg
their wings for hours? Explain the scientific prmclple involved.

Ans. Birds like eagles and gliders stay aloft by using S (ri m air). Warm

air rises due to lower density, carrymng : _
~ wings. i k@ | gy
11.5 Why does a hot nﬁ ed in a cooler room eventually cool down?
' Explain pts of radiation and thermal equilibrium.

~ Anms. A hot\thetal object cools in a cooler room because it radiates heat to the
\ surroundings. Overtime, it reaches thermal equlhbrlum where its temperature

becomes equal to the room temperature.




[D. Comprehensive Questions cO

11.1 Describe how convection occurs i c nvection currents
contribute to natural ph breezes and wind patterns?

Ans. o Convection is the t transfer in fluids (liquids and gases) by the
 movemen uxd itself. It occurs when a fluid is heated unevenly. The:

warmer, less dense part of the fluid rises, while the cooler, denser part sanks T hn' .

creates a circular motion known as a convection current. :

® Sea breezes are a result of convection. During the day, land heats up faster than the
sea. The warm air above the land rises, creatmg a.low-pressure area. Cooler air
from over the sea then flows in to replace the rising warm air, creating a sea breeze.

e  Wind patterns are also influenced by convection. Uneven heating of the Earth's
surface, particularly between the equator and the poles. creates large-scale
convection currents in the atmosphere. Warm air rises at the equator and moves
towards the poles, while cooler air sinks at the poles and moves towards the

equator. These convection currents along with the Earth'zatat@@ﬁ%ﬁe global -

wind patterns.
% tion in terms of heat

11.2 How does radiation differ, fro
: transfer? Give exam nin everyday life and explam how:

different sur ation absorptlon and emission. :
Ans. ¢ Radiation\is the transfer of heat through electromagn.elic waves. Unlike
| conduction and convection, radiation does not require a medium to transfer heat:
‘ it can occur in a vacuum. bt '

e  Examples of radiation in everyday life include the warmth felt from the sun, the
heat from a hght bulb, and the heat radiated by a fire. :

e Different surfaces affect radiation absorption and emission differently. Dark rough
surfaces are good absorbers and emitters of radiation, while hght smooth surfaces
are poor absorbers.and emitters but good reﬂectors For example, a black car heats
up more quickly in the sun than a white car because black’ surfaces absorb more

- solar radiation. ‘

'11.3 Discuss the role of the greenhouse effect in regulatmg arth’ erature.
What are the potential consequences of @@Wt due to
human activities? 2 '

Ans. ¢ The greenhouse effe% PO Wthh certam gases in the Farth S

atmosphere tra adiation, warming the planet. These g,ases known as
greenhouwmIa carbon dioxide, methane, water vapor). allow sunhght to
pass through but absorb the infrared radiation emitted by the Earth's surface.

® .Thegreenhouse effect is essential for regulating Earth's temperature, makmg it

o




11.4

Ans.

11.5

Ans.

“ habltablc Wlthout it, the Earth would be much co

m?a RO -
centrations of grecnhousc

" An enhanced greenhouse ffect c
~gases due to human act mg fossil fuels, deforestation). can lcad to
global w ate change Potential consequences include rising sea

levels, more requent and intense heatwaves changes in preclpltatlon patterns.. -and

disruptions to ecosystems. |

Compare the absorption and emission of heat by different surfaces. How does

the colour and texture of a surface affect its ability to absorb and emit heat?

e Different surfaces absorb and emit heat differently based on their properties.
Dark-colored surfaces absorb more heat than light—c’oldred surfaces. Rough
surfaces emit heat more effectively than smooth surfaces.

" The color of a surface affects its ab;hty to absorb and emit heat becauqe dark colors

absorb -more e!ectroma;,neuc radiation across the spectrum mcludmg, vnsnblc light -
and infrared radiation (heat). Light colors reflect more radlauon
The texture of a surface affects its ablllty

m .. . surfaces have
a larger surface area for radiation @ y also tend to have hlﬁhcr
emissivity (the ablllty@

EL- iation). Smooth surfaces have lower

Analyze uneven heating of Earth's surface leads to the formatmn of

emissivity.

convection currents and influence ‘with patterns.
e Uneven heating of Earth's surface occurs because dlfferem parts of the Earth ‘
receive varying amounts of solar radiation. The equator receives more direct .
sunhght than the poles, leading to warmer temperatures.
This uneven heating creates temperature gradients, which drive the formauon of
convection currents. Warm air at the equator rises. creating a low-pressure zone,
while cold air at the poles sinks, creating a high-pressure zone.

‘These convection currents influence wind patterns. Air flows from high- prcc.surc

areas to low-pressure areas. creating winds. The Coriolis cffect caus h} Earth's

rotation. deflects these winds, resulting in global a @@1 rade winds
and m.sterhes : ? Q‘ @ |
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