Chapter 7

Density and Temperature
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Short Questions

1. Two liquids A and B have densities 1 g/mL and 1.2 g/mL respectively. When both liquids are
poured into a container, one liquid floats on top of the other. Which liquid is on top, and why?
e Answer:

Liquid A (density 1 g/mL) floats on top of liquid B {density 1.2 g/mL). This happens because
liquids with lower density float on liquids with higher density due to buoyancy.

f'_f"\-\ r'}lff' \\l\\h'-

\_ '..

2. Write a method to find the volume and density of a htm‘qanbody f ( S \
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To find the volume qfa Human body:
1. Submjgg'gelﬁ‘l N Ierslon |nll-;vater in a container.
2. Measure the volume of water displaced (equal to body volume).
To find density:

1. Use the formula: Density=MassVolume\text{Density} =
\frac{\text{Mass}}{\text{Volume}}Density=VolumeMass

2. Measure the person's mass using a scale and divide it by the measured volume.

3. How is plasma the fourth state of matter? Give a reason.
¢ Answer:
Plasma is the fourth state of matter because it consists of ionized gas particles (atoms lose
electrons). It is formed at extremely high temperatures, where gases become afectrlcallv
charged. Examples include the Sun and Ilghtnlng o~ 2 1y (
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4. Why is water not used m quulc{*m g!ass t\[ﬁré'rmometers?
e Answer: _ 1|
Wa:temﬂ }ﬂ)t usecf because




1. It freezes at 0°C and boils at 100°C, limiting |ts temperature raﬂgej \

2. It does not expand uniformly W|th teMp)erature chang s | .
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3. It sticks to the glass!. th,akmg readmgs‘hess acéurate
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5. Can we mérfz*ase internal energy of a substance without increasing its temperature?
e Answer:
Yes, internal energy can increase without raising temperature during phase changes. For

example, when ice melts or water boils, energy is used to change the state (solid to liquid or
liquid to gas) rather than increasing temperature.

6. Why are fixed-point scales required for thermometers? What difficulties are there when
setting fixed points for thermometer scales?
e Answer:
Fixed points (e.g., melting and boiling points of water) ensure accurate and standardized
calibration of thermometers. =
Difficulties: e = 0 ; \)

\_,;L.

RS [ \ (C A\,
ACAONY o0~

tellel
1. Impurities in substances can a!ter,ﬁxec{pom’ts\ \ -.\\.\ AN
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2. Atmospheric pressure xva}iraﬁens eff“eét\jbamng%mélhng pomts
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T I\;’Iercury\{gr re\T ced with alcohol in liquid-in-glass thermometers. Discuss the possible
change in sensitivity and range of the thermometer.
e Answer:

e Sensitivity: Alcohol expands more than mercury for the same temperature change, making
the thermometer more sensitive.

¢ Range: Alcohol freezes at a lower temperature than mercury, increasing the range for colder
temperatures but not suitable for very high temperatures due to its low boiling point.

8. Why is-273.15°C called absolute zero? Can we achieve this temperature?
e Answer:
-273.15°C is called absolute zero because it is the lowest posmble temperatuTe\where all
molecular motion theoretically stops. It cannot be achle.ved nregﬁcally; \as quahtum
mechanics limits how closely we can regch thlS state () [ (EA€

9. Why is a thermor:aup;fe ﬁh‘e

liquid-in- gla$§d.*h¥: ometer?
e Answer:

A thermocouple thermometer can measure high temperatures because:

1. Ituses metal junctions that can withstand extreme heat.




2. It provides quick and accurate readings. Liquid-in- glass thermom‘étersam’uﬂtu\lt;able
because: o ,‘f o ara \\ /] ,'};,; Vo
= \ II\ b III o
3. Liquids like mercury og’«alcoho}bqﬂ \at, 10wer\tﬁmp6m‘tures
200 0 0 LS \!
4. Glass can crack undar‘hlgj'Q héa
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10. Can we increase the sensitivity of a liquid-in-glass thermometer without changing its
range?
e Answer:
Yes, sensitivity can be increased by:

1. Using a liquid with a higher expansion rate (like alcohol).

2. Reducing the diameter of the thermometer bore to show more noticeable changes in liquid
column height.

11. One student claims to have constructed a more sensitive liguid-in-glass thermn\meter

How can her claim be verified? el E»/T WO
s e[\ JEON
e Answer: ~ T} aAmTAa N (el
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Her claim can be verlﬁed by: \ ~ W\ U AN )
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1. Comparing the theer\météq 5 \e;}d n.g\,gwlt th a standard thermometer for small temperature
changes. \|R\J I\U \
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2. Ob}érfw g{f the liquid column in her thermometer shows larger movements for minor
temperature changes.




Long Questions e

1. Define density. Descrlbemethodsto de’ﬁerm‘tﬁe densmes of regular and irregular-shaped
solids, liquids, and gases, ' \ A

Definition of Densmp :

M\
Density is de‘ﬂ ned as the amount of mass per unit volume of a substance. It tells us how compact or
concentrated matter is within a given space. Mathematically, it is expressed as:

Density(p)=Mass (m)Volume (V)\text{Density} (\rho) = \frac{\text{Mass (m)}}{\text{Volume
(V)}}Density(p)=Volume (V)Mass (m)

e Sl Unit: kg/m3\text{kg/m}*3kg/m3

¢ Common Units: g/cm3\text{g/cm}*3g/cm3 or g/mL\text{g/mL}g/mL
For water, the density is approximately 1 g/mL1\, \text{g/mL}1g/mL, which is often used as
a reference.

Methods to Determine Density:

z "\"//§~ \
1. For Regular-Shaped Solids: - 15 ‘\ \‘.\\:‘l .' ”’f,‘
\‘ \i: Iu'_J,'
o Example: Cutp‘e’s ;pheres Cyll@déns ) s _
o Procedure: | || ";. \\L
\I J\\J 'I|\ |\ ':.-:" -
\‘[ |\, “Measure the mass of the object using a digital balance.

2. Calculate the volume using geometric formulas:
= Cube: V=side3V = \text{side}*3V=side3
= Sphere: V=43nr3V = \frac{4}{3} \pi r*3V=34nr3
= Cylinder: V=rur2hV = \pi r*2 hV=nr2h
3. Divide the mass by the calculated volume to find density.

o Example Calculation: A cube has a mass of 10 g10\, \text{g}10g and a side length of
2 cm2 \, \text{cm}2cm.
Volume: V=23=8 cm3V = 273 = 8\, \text{cm}*3Vv=23=8cm3
Density: p=108=1.25 g/cm3\rho = \frac{10}{8} = 1.25\, \text{g/cm}*“3p
=1.25g/cm3.
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2. For Irregular—Shaped 'SO'IdS

o Tplew Rocks stenes
| Procedure (Water Displacement Method):

1. Measure the mass of the object using a balance.




2. Fill a measuring cylinder w:th water and record the mnhal water 1é\;e|

3. Submerge the ob]ect fuily;mthe watér 8m;l necord the new water level.
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4, Thef.llfference in waf‘ter Ieveis glves the volume of the object.
Fl ,lcalculate densuty using p=mV\rho = \frac{mH{V}p=vVm.

' I] Example Calculation: A rock weighs 200 g200 \, \text{g}200g and displaces water
from 50 mL50 \, \text{mL}50mL to 80 mL80 \, \text{mL}80mL:
Volume: 80-50=30 mL80 - 50 = 30\, \text{mL}80-50=30mL
Density: p=20030=6.67 g/mL\rho = \frac{200}{30} = 6.67 \, \text{g/mL}p=30200
=6.67g/mL.

3. For Liquids:
o Procedure:
1. Measure the mass of an empty container using a balance.

2. Add a known volume of the liquid to the container and n}easurewthe total
o X 7)) | \ WL
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3. Subtract the mass pf the émpty ¢0ntamer‘tq get the mass of the liquid.
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4, Calculate denslty wsi n\g‘p-m\/\rho \frac{mH{V}p=Vm.

1\ \"\ A Yyt

Eﬂﬁ‘l‘hpf@ Eak:ulahon A beaker weighs 100 g100 \, \text{g}100g empty and 150 g150
\\text{g}ISOg with 50 mL50 \, \text{mL}50mL of liquid:

Mass of liquid: 150-100=50 g150 - 100 = 50\, \text{g}150-100=50g

Density: p=5050=1 g/mL\rho = \frac{50}{50} = 1\, \text{g/mL}p=5050=1g/mL.
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4. For Gases:
o Procedure:
1. Trap a known volume of gas in a container.
2. Measure the mass of the container with and without the gas.
3. Subtract the two values to get the mass of the gas.

4, Use p=mV\rho = \frac{mH{V}p=Vm to calcu!ate density, 5N

o Example Calculation: A gas has a mass of 0. 5 3-. 5 \; \text{g}O Sg and occupies 111\,
\text{L}1L: \
Density: p= BSlIUiE gfL\rhq < _f.rac{O 5}{1} 0.5\, \text{g/L}p 10.5=0.5g/L.
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2. How wouPd you distinguish between solids, liquids, and gases on the basis of attractive

forces between particles and the motion of particles?
Distinguishing Between Solids, Liquids, and Gases:




1. Solids:

o Attractive Forces: .-\-"\ :‘ _ \\ “i \'-..\.\ A \
. Strodg?sfhfx?oqg th@}hrﬁe\st’ates -
) "“-lf\ Jf\n \J [I?Hrtl\:lés%ré tightly packed and held in fixed positions due to strong
NN M “intermolecular forces.
o Motion of Particles:
=  Particles vibrate but do not move freely.
» They maintain a fixed shape and volume.

o Examples: Ice, metal, wood.

2. Liquids:
o Attractive Forces:
=  Moderate strength, weaker than solids but strogger than/g\asés&\
._~—~ I ‘- -
» Particles are close tog er@ut.ncvt‘ ﬁ‘ flxi ﬁi sé@m\,, =
7\ Q \j
o Motion of F@rﬁclesh ~ \ \ \ iy

r'\ 'i _:5 e
P tlc s wek éaast each other, allowing liquids to flow and take the shape of

\{\ \ \M \ E}r\tontamer

o‘ Examples Woater, oil, alcohol.

3. Gases:
o Attractive Forces:
= Negligible, as particles are far apart.
= Particles move independently without significant interaction.
o Motion of Particles:
= Particles move rapidly and randomly in all directions.
= Gases expand to fill their container
o Examples: Oxygen, carbqn dlo(ilﬂ(?,, hltﬁoggr\\
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Shape Fixed Takes the shape of No fixed shape
container




Volume ' Fixed | Fixed

Attractive Strongest Mdderate\ .I';'..\ \.,L.
\ P T \ ,ﬂ__'_-_ =t
Forces O\ A~ “. » \ ,Ik\ \ ;/ \\
._/ ‘| - \ ‘. . S
F \ A \ J. I‘- " -Il _} = 5
Particle Vlbrates in 'ﬁxed Moves freely within Moves rapidly in all
Motion  \[[\ dmééﬂtjwns ' container directions

Examples:

e Ice (solid) melts into water (liquid) and evaporates into vapor (gas) when heated. This
transformation shows how particle motion and intermolecular forces change with state.

3. Describe two different physical properties that vary with temperature and explain how

these properties can be used to measure temperature.
1. Expansion of Liquids:

¢ Property: Liquids expand when heated and contract when cooled The volumeof\a liquid
changes predictably with temperature. 1) ’ Age
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e Application in Measuring Temperature’ A i‘_'_' "

o anuld-ln-Gl»;;s\Thenﬂﬁmet;e;s\;\ \ 5

J r| N\ {L‘élu:d\s\ |1\i\‘<e I\nrll1ercury or alcohol are used in thermometers.

A J[ = When the liquid is heated, it expands and rises in a calibrated tube, showing
the temperature.

o Examples:
= Mercury thermometers are used for medical and laboratory purposes.

= Alcohol thermometers are used in colder regions due to alcohol's low
freezing point.

2. Electrical Resistance:

o Property: The electrical resistance of a metal changes with temperature. When the
temperature increases, the resistance of the metal wire also mcreases ]

e Application in Measuring Temperature

o Resistance Thermometers(RTBs)\. o

e Ametal wlre (e g” platmum or nickel) is used, and its resistance is measured.
SINTRVAS
\J \a ‘The resmtance is calibrated to provide an accurate temperature reading.

o Thermistors:




= Semiconductor materials are used whoseresrstance decreases as
temperature mcreases N\ X :

o Examples:

4. Describe the construction and working of different types of gas thermometers.
1. Constant Volume Gas Thermometer:

e Construction:
o A gas-filled bulb connected to a pressure gauge through a tube.
o The gas is confined in the bulb, and its volume remains constant.
o The system is placed in a container for measuring temperature.

e Working:

,.—_ f\f ~
\ A0
o  When the temperature mcreases the gas pamcies movefastemnc’reasmg pressure.

o

o Thei lncrease |n pressure \s wmeasured On the pressure gauge

N \\ oA
o The relatlonsﬁr \het ween ptes\fure and temperature follows the formula: PxTP

\memQ TPQ(T W\ -
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o *The thermometer is calibrated to directly show the temperature.

2. Constant Pressure Gas Thermometer:
e Construction:

o A gas-filled bulb connected to a column of liquid or a piston to maintain constant
pressure.

o The bulb is placed in a container to measure temperature.
e Working:

o When temperature increases, the gas expands, mcreasmg its volume

o The volume change is measured and the relatlonshrﬁ:) IS ..IOEW kpropto TVocT

o The thermometer is callbrated to t:onvert yolume changes into temperature
readings. \\ A\ =

NN

Advantages‘of Gas Thermometers:
1. Highly accurate and reliable.

2. Used as standard thermometers in laboratories.




Disadvantages of Gas Thermometers:

1. Bulky and not portabje

2. Cannot meafure extremely Iow temperatures due to condensation of gases.

5. Analyze how the structure of a liquid-in-glass thermometer can be modified to improve its
performance.
Improvements in Sensitivity:

1. Use Liquids with Higher Expansion Rates:
o Alcohol expands more than mercury, making temperature changes more noticeable.
o Suitable for colder regions as alcohol does not freeze easily.

2. Reduce Bore Diameter:

o Narrower bores increase the rise of the liquid for small temperature changes.

o This amplifies the liquid's response, makmg the- ther;rhomét\er m;fﬁei sénsmve.

( \ \ (1 R \ LA N
1\ -J_ Ve \\ ". L '. \ \': '\ '_.' ] |
\ "\ L \.J I.. Al E_.nl.
AN - s

Improvements in Range: 0\
1 VU

I Chcmse P bﬁriate quuu:ls
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o Mercury for high-temperature applications (boiling point 356°C).
o Alcohol for low-temperature applications (freezing point -114°C).

2. Adjust Scale:

o Extend the thermometer tube to accommodate wider temperature ranges.

Improvements in Durability:
1. Use Reinforced Glass:

o Prevents breakage during handling or exposure to extreme conditions.

2. Seal the Tube Better:

@]

Applications of Mo\cﬁlﬁed quul_ -m-Glass Thermometers
1. Prec@lan thermometers in laboratories.
2. Outdoor thermometers for extreme weather conditions.

3. Medical thermometers for accurate human body temperature readings.




Extera Short (Topic Wise)

7.1 Density
1. Whatis denflty’-’ L LA
Densit iskhe mass of a substance per unit volume, indicating how compact the matter is
wuthun a given space.

2. How is density calculated?
Density is calculated using the formula: Density = Mass + Volume.

3. Why is density considered an intensive property?
Density is intensive because it does not depend on the amount of substance present; it
remains constant regardless of sample size.

4. How does temperature affect the density of a substance?
Generally, as temperature increases, substances expand, leading to a decrease in density;
conversely, cooling a substance typically increases its density.

7.2 Measuring Densities of Different Substances . ~~X\| [ (o o
1. How can the density of a regular—shapﬁd sollé! be“medsured? 2
Measure its mass usmg‘a balam:e and\r:afpmate its %Iume using geometric formulas; then,

divide mass by volume\tb fmd dehs;t\r

~ \ \! \\ L\
2. What methéﬂ‘is ‘used to determme the density of an irregular-shaped solid?
Use tllle ‘water displacement method to find the object's volume, then divide its mass by this
volume to calculate density.

3. How is the density of a liquid typically measured?
Measure the mass of a known volume of the liquid and divide the mass by the volume to
determine density.

4. What instrument is commonly used to measure the density of gases?
A gas pycnometer or a specialized gas density meter is used to measure the density of gases.

7.3 States of Matter
1. What are the three classical states of matter?
Solid, liquid, and gas.

2. How do particles behave in a solid state? (" _ NN [ (0 \oN
Particles are closely packed ina ﬁxed Qrderh; arrahgement and wbrate in place.

3. What characterizes rhe llquld state of matter'-'
Particles are close together but can move past one another, allowing liquids to flow and take
theshapel f their container.

4. How da gases differ from solids and liquids in terms of particle arrangement?
Gas particles are far apart and move freely, filling the entire volume of their container.




7.4 Plasma as a Fourth State of Matter
1. Whatis plasma? v A\
Plasma is an |on|zed gas consustl ng of free'electmns ahd
conductive. - S

2. Whereis. pleﬁma comm:mly found’
Piasrqa is found in stars, including the sun, and in phenomena like lightning and neon signs.

3. How is plasma different from the other states of matter?
Unlike solids, liquids, and gases, plasma has free-moving charged particles, giving it unique
electromagnetic properties.

4. What conditions are necessary to form plasma?
Extremely high temperatures or strong electromagnetic fields are required to ionize gas into
plasma.

7.5 Relationship between the Motion of Particles and Temperature
1. How does temperature affect particle motion in a substance?
Increasing temperature increases particle kinetic energy, causmg them to mwe féster,
decreasing temperature slows them down. \ -

2. What happens to the particles in q solid\ astemperémremdrpases’
Particles vibrate mo’rg vrgsmusly,‘ whieh can read to melting if the temperature reaches the
substance's meltmg pol\n AL

3. zc; gas& expaﬁd when heated?
Heating increases particle speed, causing them to collide more forcefully and spread apart,
leading to expansion.

4. How is temperature related to the kinetic energy of particles?
Temperature is directly proportional to the average kinetic energy of particles in a substance.

7.6 Internal Energy and Temperature of a Substance
1. What constitutes the internal energy of a substance?
Internal energy is the total of all kinetic and potential energies of the particles within a
substance.

2. How does temperature influence the internal energy of a substance?
An increase in temperature raises the kinetic energy of pamcies thereby,mcreaﬂng the
substance's internal energy. | | I_; =\

3. Can internal energy change W|thout a changg |r| temperature'-‘
Yes, during phase changes te g mettmg or bciillng), internal energy changes while
tem peratu re remam; constaht

| |
4, What {s tHe relatlonshlp between heat added to a substance and its internal energy?

Addmg heat increases internal energy, either by raising temperature or causing a phase
change.




1. How does the expansion of hqulds assist |n measurmg temperature'-‘
Liquids expand umformly with temperature, allowmg thermometers to measure temperature
based on liquid volume changes \\ SN

2. Whyis electrical resrstam:e used in temperature measurement?
The\eleétrltal resistance of materials changes predictably with temperature, enabling devices
like resistance thermometers to measure temperature accurately.

3. How do thermocouples utilize the Seebeck effect for temperature measurement?
Thermocouples generate a voltage when there is a temperature difference between two
different metals, which can be measured to determine temperature.

4. What role does the color change in thermochromic materials play in temperature
measurement?
Thermochromic materials change color at specific temperatures, providing a visual indication
of temperature changes.

7.8 Fixed Points in Calibration of a Thermometer
1. What are fixed points in thermometer calibration? \|' I"\,','__

Fixed points are precise temperatures at whlch phase chahges 00c0r such as the melting and
boiling points of pure su bstances, used\as~ referént’e standards.

\_ .. 5
2. Why is the triple polnt ofv«kater sugmﬁcant in thermometer calibration?

The triple qmtz mL wﬁter is a reproducible reference temperature where water coexists in
sohd IhHurei -and gas phases, serving as a standard calibration point.

3. How does using fixed points improve thermometer accuracy?
Calibrating thermometers at known fixed points ensures their readings are accurate and
consistent across different temperature ranges.

4, What is the importance of the ice point in thermometer calibration?
The ice point, 0°C, provides a reliable and reproducible fixed point for thermometer
calibration.

7.9 Sensitivity, Range, and Linearity of Thermometers
1. What is the sensitivity of a thermometer?

Sensitivity refers to a thermometer's ability to detect small changes in temper;ature

measured by the change in its output for a small temperature varratlori '
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2. What is meant by the range of a thermometér'-’ 0 T
The range is the mlnlmum an mammum temperatures a thermometer can accurately

measure. W S

3. Whyis linearlty h’nportant_m thermometers'-‘
Lmeah’w ensures that the thermometer's scale readings correspond proportionally to
temperature changes, maintaining consistent accuracy across its range.




7.10 Structures;\amthdnctlons of quwd in-Glass and Thermocouple Thermometers
1. Howdoesa liguid-in-glass thermometer work?
It uses the expansion of a liquid (e.g., mercury or alcohol) within a narrow tube. The liquid's
level changes with temperature and indicates the temperature on a calibrated scale.

2. What is the main principle behind thermocouple thermometers?
Thermocouples operate on the Seebeck effect, where a voltage is generated at the junction
of two different metals when exposed to a temperature difference.

3. What are the advantages of thermocouple thermometers?
Thermocouples are durable, respond quickly, and can measure a wide range of
temperatures, making them ideal for industrial applications.

4. Why are alcohol thermometers preferred in colder regions?
Alcohol has a lower freezing point than mercury, allowing it to measure temperéfures below
-39°C, which mercury thermometers cannot. i ClLOWBY
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7.11 Effect of Structure ofé"quurd vai "Ss\l‘hérmometer on Its Sensitivity, Range, and
Linearity IR \B\8Y

1. : "\Jﬂha d1|ameter of the bore affect a thermometer's sensitivity?

A narrower bore increases sensitivity, as small temperature changes cause a noticeable rise

or fall in the liquid column.

2. What role does the liquid's expansion rate play in determining sensitivity?
Liquids with higher expansion rates (like alcohol) make thermometers more sensitive by
amplifying the liquid's movement for small temperature changes.

3. How can the range of a thermometer be extended?
Using liquids with low freezing points (e.g., alcohol) or high boiling points (e.g., mercury)
extends the thermometer's range.

4. What structural modifications ensure a thermometer's linearity?
Using a uniform capillary bore and calibrating the thermometer carefully ensures
proportional changes in the liquid column correspond to temperature changes.—,




Long Questlons (TOpIC Wlse)

Deflnltlon of Density: ='._2_ ;j YA RN
Density is the mass per umt vqiume of a substance. It determines how com pact a material is.
Mathematlcally’ ] | J|

Density(p)= Mass (m)Vqume (V)\text{Density} (\rho) = \frac{\text{Mass (m)}}{\text{Volume
(V)}}Density(p)=Volume (V)Mass (m)

¢ Sl Unit: kg/m3\text{kg/m}*3kg/m3

¢ Common Units: g/cm3\text{g/cm}*3g/cm3 or g/ml\text{g/mL}g/mL.
Importance of Density:

1. Helps in identifying substances based on their characteristic densities.

2. Plays arole in buoyancy and stability of objects in fluids.

3. Assists in designing structures, where lightweight materials are needed.

Applications of Density: = — 0\ \§
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1. Buoyancy: . ,-"-) A\ \\ () \ \ -
Substances with lower ;;iensmes ﬂciat‘ pn hlgher«d\ehmty substances

Example: Ice floats mwatér\ Becé{use |t$ dens‘fy is less than water.
- '\ '\ \ \

2. Materlalldgntlfp&dtlo - I" e

2 P

CoanE'ring ?ﬂeasu red density with known values can identify materials like gold or
aluminum.

3. Design and Engineering:
Engineers consider density to optimize weight and strength, such as in aircraft and bridges.

4. Environmental Science:
Density aids in predicting pollutant behavior in water and air.

2. Discuss the methods used to measure the densities of solids, liquids, and gases, including
examples for each.
Measurement of Density:

1. For Regular-Shaped Solids:

o Use geometric formulas to calculate vnlume PN (Bde=T
o Measure mass usmgamg.tm balance \\oA J
) Compute denSIW usmg p mV\rho \frac{m}{V}p=Vm

NI
Example: A’ cqbé with 5|de 3 ¢m has a volume of 33=27 cm3343 = 27\, \text{cm}*333=27cm3. If its
mass is 54 g, its density is p=5427=2 g/cm3\rho = \frac{54}{27} = 2\, \text{g/cm}*3p=2754=2g/cm3.

2. For Irregular-Shaped Solids:




o Measure the mass dlrect{y and éaléulat\e dghs:ty Exampr‘e A stone increases water
from 50 mLto, 80 ml_ (\golume\ 3@ h']L) \fifs mass is 60 g, p=6030=2 g/ml\rho =

3. For Liquidsr N
A

d Measure the mass of a container, then with the liquid. Subtract the container mass
to get the liquid’s mass.

o Measure the volume and compute density. Example: A beaker with 200 mL of liquid
weighs 300 g. If the beaker weighs 100 g, the liquid’s mass is 200 g.
p=200200=1 g/mL\rho = \frac{200}{200} = 1\, \text{g/mL}p=200200=1g/mL.

4. For Gases:

o Use a gas syringe to measure volume and mass indirectly. Example: A gas-filled
container weighs 0.5 g more than an evacuated container. If the volumeis 2 L,
p=0.52=0.25 g/L\rho = \frac{0.52} = 0.25 \, \text{g/L}p=20.5=0.25g/L.

*r\in
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3. Compare the three states of matter base,cL on 'tﬁe.lr parﬁc]é\a&a ngemeﬁ‘t’ motion, and
properties. aR\
Solid:

1. Part:cles areﬁi%élry packedm ﬁxed posmons
\ - \ |\ J‘\. gl

2. Stron rntermolecular forces keep particles in place.

3. Has a definite shape and volume.

4. Particles vibrate but do not move freely. Example: Ice, metals.

1. Particles are close but can move past one another.

2. Weaker intermolecular forces than solids.

3. Takes the shape of its container but has a fixed volume.

4. Particles move more freely than in solids. Example: Water, oil.

Gas:

1. Particles are far apart and move freelyr.-.J A

2. Negligible mtermolecularforoes i LS
/ .«\ \‘. W Sy

3. No fixed shape or volume, gaseSexpand to fill the container.

NN
4. Part;g:fes mbve rapldly and randomly. Example: Oxygen, nitrogen.
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4. Explain plasma as the fourth state of matter. Dlscuss |ts propertles and apphtat}ons
What is Plasma? O A\ T O v L
Plasma is a state of matter cons:stlng of freermo\xmg ;ons “a(nd'e1ectréns It forms when a gas is
ionized at high temperaturesw upder sd:rong eiec‘tromagnetlc fields.

| L

Properties qf Pllflsnl'iar\ \ |
1. nghljy chnduchve due to free electrons.
2. Responds to electric and magnetic fields.
3. Exists at extremely high temperatures.
Examples of Plasma:
1. Stars, including the sun, are made of plasma.
2. Lightning and auroras are natural examples of plasma.

3. Plasma is used in fluorescent lights and neon signs.

Applications of Plasma:

1. Energy Generation: Used in nuclear fusion research for energy«prgductlﬁn:,'

‘ \ I |‘ — |
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2. Medical Devices: Plasma sterlllzqtlon |‘ngseﬂ |n hospitéls\ \; i

\ \.r .'! ". ". .\ \ ...A'J\,

3. Electronics: Plasma' etqhmgdséssenhaﬂ \sen‘uconductor manufacturlng

\

4. Space S nﬁ, Uﬁﬂerstbﬁd’ng plasma helps in studying solar winds and cosmic phenomena.
\\j \5 |

5. Analyze the structure and function of liquid-in-glass thermometers and thermocouple
thermometers. Highlight their advantages and limitations.
Liquid-in-Glass Thermometers:

1. Structure:
o Contains a liquid (mercury or alcohol) inside a glass tube.

o The liquid expands or contracts with temperature changes, moving along a calibrated
scale.

2. Advantages:

o Simple and inexpensive.

o Reliable for a wide range of temperatures A\l

o Alcohol themometergwqu wall in ccdd reglons due to alcohol’s low freezing point.

\ 0 T T
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3. Limitatlon5° "-\i'i '-\ W\ W

- A ||
N J
'Mercury is toxlc and requires careful handling.

o Alcohol thermometers are not suitable for high temperatures.




Thermocouple Thermometers:

1. Structure:

_‘.l

o Made of twadlffg?’entlmetals}omed 4t one end (hot junction).

o The FFmpwérature dlfference between the hot and cold junction generates a voltage.

2. Adv tages'
o Can measure very high temperatures.
o Durable and suitable for industrial use.
o Quick response to temperature changes.
3. Limitations:
o Requires calibration for precise measurements.
o Less accurate at low temperatures compared to other thermometers.

Comparison:

N,
Y
{

e Liguid-in-glass thermometers are ideal for general use, whlle th)npcouﬁ{ésare \k}’etter for

-~

industrial and high-temperature enwroraments‘, Ay 0 W\ N | (S
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1. What is the formula for density?

A) Mass x Volume

B) Mass + Volume
C) Volume + Mass; \ I
D) Mass + volume
Answer: B) Mass = Volume

2. Which state of matter has a definite shape and volume?

A) Solid

B) Liquid

C) Gas

D) Plasma
Answer: A) Solid

3. What is plasma?

A) A solid with high density \ \
B) A liquid with low wscosutw \ \ & -v’;;\
C) An ionized gas with free electrons %

D) A type of crys\t\‘@t sFi*uctu|re
Answer: C) ﬁh I mfed gas with free electrons

4. How does temperature affect particle motion in a substance?

A) Higher temperatures decrease particle motion

B) Lower temperatures increase particle motion

C) Higher temperatures increase particle motion

D) Temperature has no effect on particle motion
Answer: C) Higher temperatures increase particle motion

5. What happens to the internal energy of a substance when its temperature increases?

A) Internal energy decreases A
B) Internal energy increases AN

C) Internal energy remains cons_fcant
D) Internal energy becomes""iéré
Answer: B) Internal energy lhcfeases YL

A\ l J‘ ul

6. Which property is commonly used to measure temperature?




A) Color change

B) Electrical resistance

C) Magnetic susceptibility
D) Density .
Answer: B) Electrical re5|stance

e I| a|
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7. What are fixed points in thermometer calibration?

A) Arbitrary temperature values

B) Temperatures at phase transitions of pure substances

C) Average temperatures over time

D) Points where thermometers are inaccurate

Answer: B) Temperatures at phase transitions of pure substances

8. What does the sensitivity of a thermometer refer to?

A) Its ability to measure high temperatures
B) lts response to small temperature changes P
C) Its durability under extreme conditions a N [ 7
D) Its size and portability 0\ | = \

Answer: B) Its response to small tempe\raturagbanges I ae
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9. How can‘tl'q*e i'a\nge ofa Ilquld-ln-glass thermometer be extended?

A) Using a liquid with a higher boiling point

B) Widening the capillary tube

C) Shortening the glass stem

D) Using colored liquids

Answer: A) Using a liguid with a higher boiling point

10. What is the primary function of a thermocouple thermometer?

A) Measuring electrical current

B) Measuring temperature differences
C) Measuring atmospheric pressure
D) Measuring humidity levels g -
Answer: B) Measuring temperature differences | N | (

11. Which state of matter has par’ncles that are free to move past one another but remain in close
contact? J ] A '

A) Solid
B) Liquid
C) Gas




Answer: B) Liquid (o \o2
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12. What is the Sl unit of ;denmb}'-’

QAN NN
wigme WY
B) g/cm?®
C) ke/L
D) g/mL
Answer: A) kg/m?

13. Which method is suitable for measuring the density of an irregularly shaped solid?

A) Using a ruler to measure dimensions
B) Water displacement method

C) Using a thermometer

D) Calculating mass only

Answer: B) Water displacement method

14. In which state of matterﬂo‘partlcigs‘ have the hlghest Kinetic energw'rl

'\ \\

A) Solid r--| \
B) Liquid N |\]‘|| N
C) Gas

D) Plasma

Answer: D) Plasma

15. What happens to the particles of a substance as it is heated from a solid to a liquid?

A) They move closer together

B) They move further apart and move more freely

C) They remain in fixed positions

D) They stop moving

Answer: B) They move further apart and move more freely

(Y

16. What is internal energy?

A) The energy required to change the state cf a substanee...-w W2
B) The total kinetic and potential eriargy of pa&mies in a substance
C) The energy transf rred lpetween objec’cs of different temperatures
D) The energy sﬁbr’ejm chemical bonds
Answer: B) The total kinetic and potential energy of particles in a substance




17. How does a liquid-in-glass thermometer work? o\ XY

A) By measuring electrical resistance \
B) By detecting infrared radra‘pon Il '- L4

C) By expansion and contraction of a llquld in response to temperature changes

D) By using a blmeta”lc $trip

Answer: C)' By[emansmn and contraction of a liquid in response to temperature changes

18. What is the triple point of water?

A) The temperature at which water boils

B) The temperature at which water freezes

C) The temperature and pressure at which water coexists in solid, liquid, and gas phases

D) The temperature at which water becomes plasma

Answer: C) The temperature and pressure at which water coexists in solid, liquid, and gas phases

19. Which factor does NOT affect the sensitivity of a liquid-in-glass thermometer?

A) Diameter of the capillary tube
B) Type of liquid used

C) Length of the thermometer 1\
D) Thickness of the glass waH |\

Answer: C) Length of the\thermometér
|

p——

—

\J
\Jll i

s

20. What is the main advantage of a thermocouple thermometer over a liquid-in-glass
thermometer?

A) Higher accuracy

B) Ability to measure a wider range of temperatures

C) Lower cost

D) Easier to read

Answer: B) Ability to measure a wider range of temperatures

21. Which state of matter is characterized by having a definite volume but no definite shape?

A) Solid o
B) Liquid o~
C) Gas O A\ T\ OV e
D) Plasma

Answer: B) Liquid

(@)
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22. How does mcreasmg temperature affect the density of most substances?

A) Increases density
B) Decreases density




C) Has no effect on density
D) Causes density to fluctuate
Answer: B) Decreases density

23. What is the i mﬁﬁifﬁafa&é}i—sﬁt of plasma that distinguishes it from other states of matter?
A) High densi iy

B) Free-moving ions and electrons
C) Fixed volume

D) Strong intermolecular forces

Answer: B) Free-moving ions and electrons

24. How does the diameter of the bore affect the sensitivity of a liquid-in-glass thermometer?

A) A wider bore decreases sensitivity

B) A narrower bore increases sensitivity

C) Diameter has no effect on sensitivity

D) Both Aand B

Answer: B) A narrower bore increases sensitivity




