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Q1. UHS 2024

Intermolecular forces between molecules of ideal gas
are: [UHS (2024)]

(A) Strong

Moderate
(©) Weak

(@ Absent

Q2. UHS 2024
The correctideal gas equationis: [UHS (2024)]

(&) qV=nRT

PV=nRT

(©) gV=nRT

(@) yV=nRT

Q3. UHS 2024

The real gases show deviation from ideal behaviour at:
[UHS (2024)]

(A) Low temperature and low pressure

Hightemperature and high pressure
@ Low temperature and high pressure
(o) Hightemperature and low pressure

Q4. SZABMU 2024

Which of the following law helps to calculate the
absolute temperature? [SZABMU (2024)]
(&) Avogadro's Law

Boyle'sLaw
() Charle'sLaw
(0) Dalton’'s Law
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Q5. SZABMU 2024

Formula for partial pressure calculation of any
component in mixture of gasesis _. (Out of syllabus)
[SZABMU (2024)]

@ Pt' = P{f‘Xf

P.=P+ X

© P.=PR

(D) P, = PX,

Q6. SZABMU 2024

The S.lunit of R in general gas equationis: [SZABMU-
RC (2024)]

®) 8.3143 NmK 'mol

0.0821 dm®atom mol 'K !

(©) 8.3143 Jmol 'K

@ 0.0821 dm® torr K 'mol

Q7. SZABMU 2024
PV = :leNEiS called: [SZABMU-RC (2024)]

(A) Ideal gas equation
Vanderwalls equation
(©) Kinetic equation

(o) Henderson equation
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Q8. SZABMU 2024

When the pressure of a gasis plotted against volume
at constant temperature curve obtained is known as:
[SZABMU-RC (2024)]

(&) Isobar

Isotherm
(©) Isochoric
(@ Isotonic

Q9. SZABMU 2024

Which variable mentioned in ideal gasis assumedto
be constantin other gaslaws? [SZABMU-RC (2024)]
(&) Volume

Temperature

(c) Pressure

(©) Numberof moles

Q10. DUHS 2024

Accordingto Charle's, at OK (-273.15°C), the volume
of agas should be: [DUHS (2024)]

@ -2

zero

© -1

@ +2

Q1l. DUHS 2024

Collection of gas over water is an example of: (Out of
Syllabus) [DUHS (2024)]

(A) Boyle'slaw

Avogadro's law

(c) Dalton'slaw

(©) Graham'slaw

Q2. DUHS 2024
Low atmospheric pressure systemis called: (Out of
Syllabus) [DUHS (2024)]

(&) Diffusion

Depression

(c) Effusion

(o) Contraction

Q13. BUMHS 2024
Inter molecular repulsive forces in gases are due to:
[BMU (2024)]

(A) lonic bonding

Vander Waal's forces

(©) Dipoles
(©) Covalentbonding
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Ql14. BUMHS 2024

5 calories are equivalent to joule. [BMU (2024)]
() 4184

10.26
© 20.92

®) 25.65

Q15. BUMHS 2024

Which of the following is NOT the state of matter?
[BMU (2024)]

&) Plasma

Liquids

(©) Gases

(©) Ether

Q6. BUMHS 2024

Conversion of Fahrenheit to Celsius scale by: [BMU
(2024)]

@) °C =5/9(° F+32)
® °C=9/5("F —32)
© °C =5/9(°F — 32)
(D) °C = 9/5(°F + 32)

Q17. NUMS 2024

The relationship between the absolute temperature
and the velocities of the gas molecules is given by:
[NUMS (2024)]

@ Cr'ms = \‘,.-"' 3RT)'{ﬂ{f

PV =nRT
© V = 2E,/m

® PV =1/3mNe

Q18. UHS 2023

Which one of the following gases has the lowest
density under room conditions? [UHS (2023)]

(A) Neon
Nitrogen

(©) Oxygen
(D) Fluorine

Q19. UHS 2023

The process of heat flow between hotter and colder
gases remains continued until all the molecules have
equal: [UHS (2023)]

(&) Average translational kinetic energy

Average rotational kinetic energy

(c) Average translational potential energy

(D) Average vibrational kinetic energy
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Q20.

Intermolecular forces between molecules of ideal gas
are: [SZABMU (2023)]

(a) Verystrong

Very weak
© Zero

(o) Moderately strong

SZABMU 2023

Q21.

The real gases show deviation from ideal behaviour at:
[SZABMU (2023)]

@ Low temperature and low-pressure
Hightemperature and high pressure
(©) Lowtemperature and high-pressure
@ Hightemperature and low pressure

SZABMU 2023

Q22. KMU 2023

1atm of pressure is equal to all of the following
except: [ETEA (2023)]
(A) 760 cmHg

760 mmHg
(© 760torr

(o) 101325Pa

Q23. KMU 2023

The volume of a given mass of anideal gas at certain
pressureis x at constant temperature. What will be its

volume when the pressure is reduced to half? [ETEA
(2023)]

® %
(®) 2z
©4m
© 3

Q24. DUHS 2023

Graph of volume versus total pressure at constant
temperatureis: [DUHS (2023)]

() Astraight-line

Firsta curve and thenastraightline

(c) Firstastraight line & thenacurveline

(o) Non-linear
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Q25.

T1atm of nitrogenis at 25°C, its pressure has increased
to 2 atm at 50°C. Volume will change from 1dm® to:
[DUHS (2023)]

@ 0.542 dm®

2 dm®

© 3 dm?®

@ 4dm’

DUHS 2023

Q26.

Which of the following temperatures isreferred to as
the absolute zero? [DUHS (2023)]

@) -273.16°C

-273.16K

© 0°C

() 32°F

DUHS 2023

Q27. BUMHS 2023

A set of postulates that explain the behavior of ideal
gases is called: [BUMHS (2023)]

(&) Bohrtheory

Kinetic molecular theory of gases

(© Rutherford theory

(© Dalton's theory

Q28. BUMHS 2023

Air at sealevel is dense. This is practical application of.
[BUMHS (2023)]

(A) Boyle'slaw

Charle'slaw

(©) Avogadro's law

(©) Dalton's law

Q29.
The ideathat molecules in gases are in constant
movementis called: [NUMS (2023)]

(&) Kinetic theory of gases

Crystal field theory
(©) Molecularorbital theory

NUMS 2023

(D) Transition state theory

Q30. NUMS 2023
The Slunit for pressure is: [NUMS (2023)]

® mmofHg

Pascal
(©) Bar
(D) Torr
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Q31. NUMS 2023

If both temperature and volume of gas are doubled,
the pressure: [NUMS (2023)]

(a) Cannotbe predicted

Isreducedto1/2

(©) Remains unchanged

(D) Isdoubled

Q32. UHS 2022

A gaseous mixture contains 9.6% NH3, 22.6% N, and
67.8% H, gases. If the total pressure is 50atm, then
the partial pressure of H, is: [UHS (2022)]

(&) 67.8x100/50

50 x100/100

() 67.8x50/100

(© 67.8+50/100

Q33. UHS 2022

If we want to raise the temperature of one mole of an
ideal gas by 1K, we have to provide how much amount
of energy? [UHS (2022)]

(@ 0.0821J

0.0821Kj

(© 8.314 dm® atm

@ 0.0821 dm® atm

Q34. UHS 2022

The process of heat flow between hotter and colder
gases remains continued until all the molecules have
equal: [UHS (2022)]

(A) Average translational K.E
Average rotational K.E
(c) Average translational P.E
(D) Average vibrational K.E

Q35. SZABMU 2022

Airis a mixture of gases. The molecules of air do not
settle down due to: [SZABMU (2022)]

(a) Different molar mass

Non polar nature of gases

@ Presence of dust particles in air
(D) Elastic collision of gas molecules

beambeprep.com
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Q36. SZABMU 2022

Collision shown by gases involve the following:
[SZABMU (2022)]

(&) Noenergy change
No pressure change
(© Smallenergy change
(D) Large energy change

Q37. SZABMU 2022

According to Charles law volume of gasreduce to
zero at: [SZABMU (2022)]

@ -12°C

-0°C

(c) -273.15°C

© -210°C

Q38.

Which of the following shows marked deviation from
ideal behaviour at a given temperature and pressure?
[ETEA (2022)]

@) CO,

He

© N,

@ Ha

KMU 2022

Q39. DUHS 2022

The kinetic molecular theory of gases explains: [DUHS
(2022)]

() Mass number

Atoms number

(©) The behaviorof gases

(D) Electron

Q40. DUHS 2022

The comparison of rate of diffusion of H, & O, isinthe
ratio of: [DUHS (2022)]

@ 21

1:4

(€) 3:2

@) 41

Q41. DUHS 2022

Gases deviate fromideal behavior more: [DUHS
(2022)]

(A) Gases do not deviate from ideal behavior
Both temperature & pressure low

(©) Both temperature & pressure high

@ At high pressure & low temperature

@ At low pressure & high temperature
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Q42. BUMHS 2022

Ideal gas equation helps to calculate the following
property of ideal gas except: [BMU (2022)]

(&) Pressure

Density

(© Moles

(D) Molarity

Q43. BUMHS 2022
The volume of a given mass of a gas according to
Charle's law should be zero at: [BMU (2022)]

® -273°C

273°C

© 100°C

® 25°C

Q44. NUMS 2022

Which of the following represents equation forideal
gas? [NUMS (2022)]
(®) PV=nRT

P=nRT
© PT=nRv

(©) T=npv/R

Q45. NUMS 2022

How should the condition be changed to prevent the
value of a given gas from expanding whenits mass s
increased? [NUMS (2022)]

(A) Temperature islowered & pressure is increased
Temperature isincreased & pressure is lowered

(c) Temperature & pressure both are lowered

(D) Temperature & pressure both areincreased

Q46. NUMS 2022
Which variable mentioned inideal gasis assumed to
be constant in other gas laws? [NUMS (2022)]

(&) Volume

Pressure
(©) Temperature

(o) Number of moles

Q47. NUMS 2022
Which of the following molecules will show a higher
rate of evaporation? [NUMS (2022)]

() Acetone

Water
(©) Ethanol

(©) Ethylene glycol
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Q48. PMDC 2021

PV/nRT for anideal gas is called: [PMC (2021)]
(A) Expansionfactor

Depression factor

(c) Compressibility factor

(D) Diffusion factor

Q49. PMDC 2021

212 degree Fahrenheit is expressed in Kelvin as: [PMC
(2021)]

®) 373
273
© 173
® O

Q50. PMDC 2021

When temperature increases, isotherm moves? [PMC
(2021)]

(&) Away from both axis
Toward x axis

(c) Towardy axis

(D) Remains at same position

Q51. PMDC 2021
General gas equationis also known as: [PMC (2021)]

(&) Vanderwalls equation

Ideal gas equation
(c) Non-ideal gas equation
(D) Vant-hoffequation

Q52. PMDC 2020

According to the general gas equation, density of an
ideal gas depends upon: [NMDCAT (2020)]

(&) Pressure

Temperature

(© Molarmass of the gas

(©) Allof the above

Q53. PMDC 2020
The actual volume of gas molecules is considered
negligible at following pressures. [NMDCAT (2020)]

(&) 2atm

4 atm
(©) 6atm

(©) 8atm
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Q54.

All the collisions between the particles of gases are
elastic in nature. What is meant by "Elastic
Collisions"? [MDCAT (2019)]

(&) The velocity of the molecules changes

MDCAT 2019

No changein mass during the collisions
@ No changein the kinetic energy (no change in total energy)
(@) Nochange in potential energy during the Collisions

Q@55. SET 2019

Which of the statement is applicable for both ideal
andreal gases molecules? [SET (2019)]

(&) Have no forces of attraction

Collisions between the molecules s elastic

(©) Molecules are inrandom movement

(o) The actual volume of gas is negligible as compared to the
volume of gas

Q56. MDCAT 2018

Gasis enclosedina container of 20 cm® with the
moving piston. According to kinetic theory of gases,
what is the effect on freely moving molecules of the
gasif temperatureisincreased from 20°C to 100°C?
[MDCAT (2018)]

(&) Colliding capability of molecule willbecome lower
Pressure willbecome one half

(c) Temperature has no effect on freely moving molecules
(©) Volume will be increased

Q57. MDCAT 2018

Which of the following is the correct equationto
calculate relative molecular mass of a gas? [MDCAT
(2018)]

@ ﬂf e m}:f'.T
g — mPR
M =2
PV
@ M =55
© u=
Q58. MDCAT 2017

Identify the value of R at STP. [MDCAT (2017)]

@ 8.314 atm dm® mol !
0.0821 atm dm’ K" mol "
(©) 0.0821 cal K " mol *
@ 8.314cal K ' mol !
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Q59. MDCAT 2017
Inthe equation (P + li#) (V —nb) = RT,'b’
represents the: [MDCAT (2017)]

(®) Excluded volume

Actual volume

(©) Excluded pressure
(D) Excluded volume per mole

Q60.

At absolute zero the molecules of hydrogen gas will
have: [ETEA (2016)]

(&) Only translational motion

Only vibrational motion

(©) Only rotational motion
(0) Allthe motion are ceased

KMU 2016

Q61. MDCAT 2015
Which graph represents Boyle's law? [MDCAT (2015)]

(&) Graph of Volume vs Pressure showing anincreasing curve
Graph of Volume vs Pressure showing a horizontal line

@ Graph of Volume vs 1/Pressure showing a straight line
passing through the origin

(0) Graph of Volume vs Pressure showing a decreasing
straight line

Q62. MDCAT 2013

There are four gases H,, He, N, and CO, at 0°C. Which

gas shows greater non-ideal behavior? [MDCAT
(2013)]

@) He
Hy
© €0,
© N,

Q63. MDCAT 2012

The number of molecules in 22.4 dm*® of H, gasat0°C
and1atmare: [MDCAT (2012)]

(@) 6.02 x 10%

6.02 x 10%
(©) 6.02 x 10%

©) 6.02 x 102

Q6é4. MDCAT 2010

Which one of the following expressions represent the
Avogadro law? [MDCAT (2010)]

@ V=RnT/P (WhenTandnare constant)
V=RnT/P (WhenTand P are constant)
@ V=RnT/P (WhenP and n are constant)
@ V=RP/nT (WhenT, Pandnare constant)
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Qé65. MDCAT 2010

The root mean square velocity of gases is inversely
proportional to square root of their: [MDCAT (2010)]

(a) Temperature

Pressure
(©) Molar mass

(o) Volume

beambeprep.com Page 7 of 40 Official Solved Edition
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PROPOLIS COGNITIVE ERROR AUTOPSIES

Step-by-step conceptual derivations, formula working, and distractor autopsies for every guestion.
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Question #1 UHS 2024

Intermolecular forces between molecules of ideal gas are: [UHS
(2024)]

CORE CONCEPT AND DERIVATION

The Kinetic Molecular Theory sets specific boundary conditions
to define what makes a gas behave "ideally" according to PV =
nRT.

Solution:

* Anidealgasis a hypothetical construct. To make the math
of the ideal gas law perfectly linear, scientists assume that
gasparticles act completely independently.

« Therefore, acore postulate statesthatthere are no
attractive or repulsive forces—van der Waals, dipole, or
otherwise—between the molecules.

* Inanidealstate, these forces are totally absent.

Why other options are incorrect:

+ Options A, B, & C: If any level of force (even weak) exists,
the gas will deviate fromideal laws (it becomes a "real
gas”"), especially at high pressures or low temperatures
where these forces cause the gasto condense.

Page 9 of 40

Question #2 UHS 2024

The correctideal gas equationis: [UHS (2024)]
CORE CONCEPT AND DERIVATION

The ideal gas equationrepresents the mathematical synthesis
of Boyle's, Charles’s, and Avogadro's laws into a single unified
equation of state.

Solution:

e Theuniversal variables defining the state of agas are
Pressure (P), Volume (V), Number of Moles (n), and
absolute Temperature (T).

e Theconstant of proportionality that links them s the
Universal Gas Constant (R).

e Combining them yields the classic equation: PV = nRT.

Why other options are incorrect:

e OptionsA, C, &D:Thelettersqg, g.and y do notrepresent
standard macroscopic thermodynamic state variablesin
this context. The variable representing the force per unit
areaonthe container must be 'P'(Pressure).
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Question #3 UHS 2024

The real gases show deviation from ideal behaviour at: [UHS (2024)]
CORE CONCEPT AND DERIVATION

Ideal gas behavioris based onthe assumptionthat gas
molecules have negligible volume and zero intermolecular
forces. Real gases deviate when these assumptions fail.

Solution:

+ Athigh pressure, gas molecules are forced close
together, The empty space is minimized, making the
actual physical volume of the gas molecules significant
compared to the container's total volume.

* Atlow temperature, the kinetic energy of the molecules
drops. Because they are moving slower, their weak
intermolecular attractive forces (van der Waals forces)
have time to take effect, pulling themtogether.

s Therefore, the combination of low temperature and high
pressure causes the most significant deviation fromideal
behavior, often leading to liquefaction.

Why other options are incorrect:

+ Option D: High temperature and low pressure are the
exact conditions where real gases behave most ideally
(fast-moving and far apart).

+ Options A & B: These provide conflicting conditions
where one variable promotesideality and the other
promotes deviation.

beambeprep.com
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Question #4 SZABMU 2024

Which of the following law helps to calculate the absolute
temperature? [SZABMU(2024)]

CORE CONCEPT AND DERIVATION

Charles's Law defines the direct proportional relationship
between the volume of a gas and its temperature. Extrapolating
this relationship to zero volume leads to the derivation of
absolute zero.

Formula:

Vi=V 1+ )

t
273.15

Solution:

¢ Inthe quantitative form of Charles's Law, ¥} is the volume
attemperature t (in Celsius), and V, is the volume at 0°C.

s Tofindthe theoretical point where all kinetic motion stops
(and volume becomes zero), we set Vi = 0.

e Solvingfortyields:0 =1+ i — t=-273.15°C.

e Thisspecific temperature is defined as Absolute Zero (0
K). Thus, Charles's law provides the mathematical
framework for absolute temperature.

Why other options are incorrect:

« OptionB: Boyle'slaw relates pressure and volume ata
constanttemperature.

» Option A & D: Avogadro's and Dalton's laws deal with
moles and partial pressures, respectively, not the
definition of atemperature scale.
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Question #5

Formula for partial pressure calculation of any component in
mixture of gasesis _ . (Out of syllabus) [SZABMU...

CORE CONCEPT AND DERIVATION

SZABMU 2024

According to Dalton's Law of Partial Pressures, the partial
pressure of a specific gas in an ideal gas mixture is proportional
toits mole fraction in that mixture.

Formula:

PP s X

Solution:

-

Let P, be the partial pressure of gas component .

* Let P, bethetotal pressure of the gaseous mixture.

s Let X; bethe molefraction of gasi(moles of idivided by
totalmoles).

s« The partial pressure is calculated by simply multiplying the
total pressure by the mole fraction of that specific gas:
F, = F X,

Why other options are incorrect:

* Options A, B, & C: These represent mathematically invalid
operations (division, addition, orincorporating the gas
constant Rincorrectly) for determining partial pressure
from mole fraction.
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Question #6

The S.lunit of Ringeneral gas equationis: [SZABMU-RC (2024)]

SZABMU 2024

CORE CONCEPT AND DERIVATION

The universal gas constant (R) changesits numerical value and
units depending on the units used for pressure and volume in
theideal gas equation(PV = nRT).

Solution:

¢ Inthelnternational System of Units (Sl), Pressure is
measured in Pascals (N,fmz] and Volume in cubic meters (
3
m”),

e Theproductof P x Vyields N/m® x m* = N - m (Newton-
meters).

* ANewton-meter(Nm)is the strict fundamental definition
of aloule (J).

e Therefore, the standard Slvalue of Ris 8.3143 J K 'mol 1,
whichis identically equal to 8.3143 Nm K 'mol .

« Note: While Option Cis also functionally correct, Option A
is explicitly highlighted in the source's answer key to
emphasize the fundamental dimensional units of Work
(Force x Distance).

Why other options are incorrect:

s OptionsB & D: These use non-5Slunits forvolume (dm®)
and pressure (torr), which correspond to the 0.0821
numerical value but are definitively not Sl units.
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Question #7 SZABMU 2024

[Formula]is called: [SZABMU-RC (2024)]

CORE CONCEPT AND DERIVATION

The Kinetic Molecular Theory bridges microscopic particle
motionto macroscopic properties (pressure and volume)
through a fundamental equation.

Formula:

Tt
PV = ETHNC?‘

Solution:

s |nthis equation, Pis pressure, Visvolume, mis the mass
of asingle gas molecule, N is the total number of
molecules, and ¢2 is the mean square velocity of the
molecules.

+ This fundamental derivation from Newtonian mechanics is
universally known as the Kinetic gas equation.

« Fromthis single equation, all other simple gas laws
(Boyle's, Charles's, Avogadro's) can be mathematically
deduced.

Why other options are incorrect:

+ Option A: Theideal gas equationis PV = nRT.
+ Option B: The van der Waals equationintroduces
correction factors 'a’ and 'b' forreal gases.

s OptionD: The Henderson-Hasselbalch equationis usedin
acid-base chemistry to calculate the pH of buffer
solutions.

beambeprep.com Page 12 of 40
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Question #8 SZABMU 2024

When the pressure of a gasis plotted against volume at constant
temperature curve obtainedis known as: [SZAB...

CORE CONCEPT AND DERIVATION

Inthermodynamics, specific terms are used to describe
processes where a particular state variable is held strictly
constant.

Solution:

e The prefix'iso-' comes from Greek meaning 'equal’ or
'same’.

e Thesuffix'-therm'relates to thermal energy or
temperature.

e Therefore, anisothermis a curve on a graph (usually a P-V
diagramrepresenting Boyle's Law) that connects points
representing states of identical temperature.

Why other options are incorrect:

e Option A: Aniscbarrepresents a process or graph at
constant pressure ('bar’ = pressure).

s OptionC:|sochoric (orisometre) represents a process at
constantvolume.

¢ OptionD: Isotonic refers to solutions with equal osmotic
pressure, typically in biology/chemistry contexts.
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Question #9 SZABMU 2024

Which variable mentioned inideal gas is assumed to be constantin
othergas laws? [SZABMU-RC (2024)]

CORE CONCEPT AND DERIVATION

The simple empirical gas laws (Boyle's, Charles's, and Gay-
Lussac's laws) govern the behavior of gases within a closed
system.

Solution:

» A'closedsystem"strictly dictates that matter (gas)
cannot enter or leave the container.

+ Conseqguently, the mass of the gas—and therefore the
number of moles (n)—remains permanently constant
across all these foundational experiments.

+ Forexample, Boyle'slawrequires constant T and n;
Charles's law requires constant P and n. The number of
moles is the universally constant variable across themall.

Why other options are incorrect:

s Options A, B, & C: These variables are actively
manipulated against each other. While one is held
constantinaspecific law (e.g., Temperature in Boyle's
Law), they are not universally constant across all the basic
gaslawslike moles are.
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Question #10 DUHS 2024

According to Charle's, at OK (-273.15°C), the volume of a gas should
be: [DUHS (2024)]

CORE CONCEPT AND DERIVATION

Charles's Law establishes that the volume of anideal gasis
directly proportional to its absolute temperature (Kelvin).

Formula:

t
V=V, +5m77)

Solution:

e [fthetemperatureis theoretically reduced to Absolute
Zero (-273.15°C), we substitute this into the equation.

o V=V, (1-55R)-

o Vi=Ve(1-1) = Vi(0).

e Therefore, at O Kelvin, the mathematical volume of anideal
gas drops to exactly zero. (Note: Real gases liquefy or
solidify before reaching this temperature).

Why other options are incorrect:

 Options A & C:Volumeis a physical space and cannotbe
anegative mathematical value.

e OptionD: Volume decreases as temperature drops; it
would notremain at a positive integer value.
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Question #11 LGEH(*) DUHS 2024
Collection of gas over water is an example of: (Out of Syllabus)
[DUHS (2024)]

CORE CONCEPT AND DERIVATION

Whena gas is synthesized in alab and collected by bubbling it
through water, the collected gas is not pure; it mixes with water
vapor.

Formula:

Ra(r:{ == Pdry gas =t Pu'utr.r vapor

Solution:

+ Tofindthe true pressure of the dry gas, we must subtract
the "aqueous tension” (partial pressure of the water vapor)
from the total measured pressure in the collection flask.

« This principle—that the total pressure is the simple sum of
the individual partial pressures of the non-reacting gases
inthe mixture—is the direct practical application of
Dalton's Law of Partial Pressures.

Why other options are incorrect:

+ Options A & B: Boyle's and Avogadro's laws deal with
single-gas volume relationships, not multi-gas mixtures.

* Option D: Graham's law governs the rates of diffusion and
effusion, not static partial pressures.
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Question #12 DUHS 2024

Low atmospheric pressure systemis called: (Out of Syllabus) [DUHS
(2024)]

CORE CONCEPT AND DERIVATION

This is a geography/meteorology questionrelated to
atmospheric pressure states, rather than pure chemical
thermodynamics.

Solution:

e Inmeteorology, aregion where the atmospheric pressure
is significantly lower than the surrounding area is formally
called a depression (or alow-pressure area / cyclone).

e Depressions usually resultin cloud formation, wind, and
precipitation.

* Note: The source document’s answer key erroneously lists
"C"(Effusion) for this question. However, effusionis a
chemical kinetic process where gas escapes through a
pinhole. The scientifically and geographically correct
term is Depression.

Why other options are incorrect:

* QOptions A & C: Diffusion and Effusion are molecular
kinetic processes of gases, completely unrelated to
macroscopic weather systems.

* OptionD: Contractionrefers to adecrease involume, not
an atmospheric weather state.
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Question #13 LEH(:)] BUMHS 2024 Question #14 ECH(%] BUMHS 2024
intermolecular repulsive forces in gases are due to: [BMU (2024)] 5 calories are equivalent to joule. [BMU (2024)]
CORE CONCEPT AND DERIVATION CORE CONCEPT AND DERIVATION
Real gases experience both attractive and repulsive The calorie is a historical unit of energy defined as the amount of
intermolecular forces, which cause them to deviate from ideal heatreqguired toraise the temperature of 1 gram of waterby 1°C.
behavior under varying conditions of pressure and It has a strict conversion factor to the Sl unit of energy, the Joule.
temperature.

Formula:
Solution:

1 calorie = 4.184 Joules
+ Thebroad category of non-covalent, nen-ionic

interactions between moleculesis collectively referred to
as vander Waals forces. Solution:

« Tofind the equivalent energy of 5 calories in Joules, we
* While usually discussed interms of attraction (like London multiply by the conversion factor.

dispersion forces), the van der Waals equation (P +
a/V?)(V — nb) = RT)also accounts forrepulsive forces at

very shortranges via the 'b' constant (excluded volume). ¢ Energy in Joules = 5 cal x 4.184 J /cal.

* When gas molecules are forced incredibly close together,
their electron clouds experience Pauli repulsion. In the
context of real gas terminology, both these attractive and
repulsive intermolecular phenomena fallunder the
umbrella of van der Waals interactions.

e Calculation:5 x 4 = 20and5b x 0.184 = 0.92.

e Addingthemtogether gives 20.92 Joules.

Why other options are incorrect:
Why other options are incorrect: 4 B

: . e Option A: This is the value for exactly 1 calorie, not 5.
* Options A & D: lonic and covalentbonds are strong

intramolecular forces that hold atoms together withina = Options B & D: These aremathematicallyincorrect
compound, not forces between separate gas molecules. multiplications of the conversion factor.

+ Option C: Dipoles are a specific type of attractive van der
Waals force, but they do not account for the fundamental

short-range repulsion experienced by all gases (even
non-polarones).
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Question #15 BUMHS 2024

Which of the following is NOT the state of matter? [BMU (2024)]
CORE CONCEPT AND DERIVATION

Matter exists in several distinct physical states depending on
the temperature and pressure conditions, primarily defined by
the arrangement and kinetic energy of their particles.

Solution:

+ The fourfundamental states of matter commonly
observedin the universe are Solid, Liguid, Gas, and
Plasma (highly ionized gas).

* Ether(inmodernchemistry)is a specific class of organic
liquid compounds containing an oxygen atom connected
to two alkyl or aryl groups (e.g., diethyl ether).

* Historically, "aether" was also a debunked physics
concept regarding the medium of space. Inneither
contextisitafundamental "state” of matter.

Why other options are incorrect:

« Options A, B, & C: Plasma, Liquids, and Gases are
universally recognized fundamental physical states of
matter.
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Question #16 BUMHS 2024

Conversion of Fahrenheit to Celsius scale by: [BMU (2024)]

CORE CONCEPT AND DERIVATION

The Fahrenheit and Celsius scales have different zero points
(32°Fvs O°C for the freezing point of water) and different scale
intervals (180 degrees vs 100 degrees between freezing and
boiling points of water).

Formula:

°C _°F -32
100 ~ 180

Solution:

s Toisolate Celsius (“C), multiply both sides by 100.

o °C=x(°F-32).

» Simplify the fraction 1% by dividing the numerator and
denominator by 20.

e Thisreducesexactlyto 2.

o Therefore, the correct formulais °C = §(°F — 32).

Why other options are incorrect:

» Option A & D: Adding 32 instead of subtractingitis
mathematically incorrect (water freezes at +32°F, sowe
must subtract it toreach the 0°C baseline).

e OptionB: The fraction 9/5 is used when converting from
Celsius to Fahrenheit (°F = %OC + 32).
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Question #17 NUMS 2024

The relationship between the absolute temperature and the
velocities of the gas molecules is given by: [NUMS (...

CORE CONCEPT AND DERIVATION

The Kinetic Molecular Theory relates the macroscopic absolute
temperature of a gas directly to the microscopic average
speeds of its constituent molecules via the Root Mean Square
(RMS) velocity.

Formula:

[3RT

Cf‘ms == v ?

Solution:

* Inthis equation, Crms is the root mean square velocity, Ris
the universal gas constant, T'is the absolute temperature
in Kelvin, and M is the molar mass.

» This explicit formula defines how molecular velocity is
directly proportional to the square root of the absolute
temperature (C,,., & vT).

Why other options are incorrect:

¢ OptionB: The ideal gas lawrelates Pressure, Volume, and
Temperature, but does not explicitly calculate molecular
velocity.

s Option C: While mathematically true for classical kinetic
energy, it does not directly incorporate the macroscopic
"Absolute Temperature” (T) as requested by the prompt.

+ Option D: The kinetic gas equation relates Pressure and
Volume to mean square velocity, but does not explicitly
contain Temperature (T).

beambeprep.com
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Question #18 UHS 2023

Which one of the following gases has the lowest density under
room conditions? [UHS (2023)]

CORE CONCEPT AND DERIVATION

Underidentical conditions of temperature and pressure, the
density of a gasis directly proportional to its molar mass.

Formula:

_PM

d
L

= dx M (at constant P, T)

Solution:

e |et'scalculate the molar masses of all the given gases:

¢ Neon(Ne)is amonoatomic noble gas: Molar mass = 20
g/mol.

* Nitrogen(N,)is diatomic: Molar mass = 14 x 2 = 28 g/mol.
e Oxygen (0,)is diatomic: Molarmass =16 x 2 = 32 g/mol.
e Fluorine (F2)is diatomic: Molarmass =19 x 2 = 38 g/mol.

e Since Neon has the lowest molar mass (20 g/mol), it will
have the lowest density. The order of densityis Ne <N, <
03 ﬂFg,

Why other options are incorrect:

e OptionsB, C, & D: Because they exist naturally as
diatomic molecules, their molar masses are significantly
heavier than monoatomic Neon, making them denser.
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Question #19 UHS 2023

The process of heat flow between hotterand colder gases remains
continued until all the molecules have equal....

CORE CONCEPT AND DERIVATION

Heat transfer between two objects occursdue toa
temperature gradient and ceases when thermal equilibriumis
reached (temperatures are equal). Temperatureis adirect
macroscopic measurement of average translational kinetic
energy.

Solution:

+ The Kinetic Molecular Theory defines the absolute
temperature of a gas as directly proportional to the
average translational kinetic energy (Er = -;-kT) ofits
molecules.

* When a hotgas (high translational KE) interacts with a cold
gas(low translational KE), energy is transferred via
molecular collisions.

+ This flow of heat continues until the average translational
kinetic energies of both sets of gas molecules become
perfectly equal, meaning their temperatures are now
identical.

Why other options are incorrect:

o Options B & D: While molecules do have rotational and
vibrational modes of energy, classical temperature
reading—and therefore thermal equilibrium—is
fundamentally governed by the translational motion of the
molecules.

* Option C: Ideal gas theory assumes thereisno
intermolecular potential energy.
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Question #20

Intermolecular forces between molecules of ideal gas are:
[SZABMU (2023)]

CORE CONCEPT AND DERIVATION

SZABMU 2023

The theoretical construct of an "ideal gas"relies heavilyon a

specific set of simplifying assumptions known as the postulates
of the Kinetic Molecular Theory (KMT).

Solution:

e One of the most foundational postulates of the KMT is that
there are absolutely no forces of attraction or repulsion
betweenideal gas molecules.

* This assumes that the molecules act as completely
independent entities that only interact during
instantaneous, perfectly elastic collisions.

s Because anideal gasis amathematicalmodel, these
forces are defined as strictly zero.

Why other options are incorrect:

e Options A, B, & D: Any presence of intermolecular forces
(even "very weak” ones) defines areal gas, as these forces
cause deviations from ideal PV = nRT behavior (requiring
the vander Waals correction factor 'a’).
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Question #21 LCH (] SZABMU 2023 Question #22 RGHIY KMU 2023
The real gases show deviation from ideal behaviour at: [SZABMU 1atm of pressure is equal to all of the following except: [ETEA
(2023)] (2023)]

CORE CONCEPT AND DERIVATION CORE CONCEPT AND DERIVATION

Ideal behavior assumes molecules have zero volume and zero Standard atmospheric pressure (1 atm) canbe expressedin
intermolecular forces. Real gases violate these assumptions various units which are frequently tested in conversions.

whenmolecules are forced close together or moving slowly.
Solution:
Solution:

* Theacceptedstandard conversions forlatm are:
* HighPressure: As pressure skyrockets, the gasis
compressed. The empty space shrinks, meaning the

actual physical volume of the gas molecules is no longer e latm =760 mm Hg (millimeters of mercury)
negligible compared to the total volume of the container.

e latm=760 torr(sinceltorrexactly equals1mm Hg)
« Low Temperature: As temperature drops. the kinetic

energy of the molecules plummets. They move slowly
enough that their weak intermolecular attractive forces
(van der Waals forces) take hold, pulling them together.

e latm=101325 Pa(Pascals)

e ToconvertmmHgtocmHg, we divide by 10 (sincelcm=

+ Therefore, the combination of low temperature and high 10 mm). Therefore, 760 mm Hg = 76 cm Hg

pressure maximizes non-ideal behavior, eventually
leading to the liguefaction of the gas.

e Option Astates 760 cmHg, which is mathematically false

(it would equal 7600 mm Hg, or 10 atm).
Why other options are incorrect:

e OptionD: High temperature (fast moving) and low Why other options are incorrect:
pressure (spaced far apart)is exactly when real gases

behave mostlike ideal gases.
e OptionsB, C, & D: These are all completely true and

+ Options A & B: These offer conflicting conditions where standard equivalencies of 1 atm.

one factor promotes ideality while the other promotes
deviation.
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Question #23 KMU 2023

The volume of a given mass of an ideal gas at certain pressure is x at
constant temperature. What will be its ...

CORE CONCEPT AND DERIVATION

This problemis a direct application of Boyle's Law, which states
that the volume of anideal gas is inversely proportional to its
pressure when temperature and mass remain constant.

Formula:

PV, = BV,

Solution:

s |ettheinitialvolume Vi = z andinitial pressure P, = P.
¢ Thenewpressureisreducedtohalf,so P, = ‘—2’.
« Substitute theseintoBoyle'sLaw: P x z = (£) x Va.

+ Tosolvefor ¥y, multiply both sides by 2 and divide by P.

* Because pressure and volume are inversely proportional,
halving the pressure precisely doubles the volume.

Why other options are incorrect:

e« Option A: This would happen if volume and pressure were
directly proportional.
e Options C & D: These represent quadruple or quarter

changes, which do not align with a simple 1/2 change in
pressure.
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Question #24 RGH(Y) DUHS 2023
Graph of volume versus total pressure at constant temperature is:
[DUHS (2023)]

CORE CONCEPT AND DERIVATION

According to Boyle's law, at a constant temperature, the
volume (V) of a fixed mass of gas s inversely proportional to its
pressure (P). This relationshipis expressedas V = %.

Solution:

* Themathematical equationy = f representsa
rectangularhyperbola.

e Whenwe plotVolume (y-axis) against Pressure (x-axis),
the resulting graphis a smooth, downward-sloping curve
that never touches the axes (an asymptote).

e Becauseitis a curve, therelationship plotted this way is
distinctly non-linear.

e Thisspecific curve at constant temperature isreferred to
in thermodynamics as an "isotherm”.

Why other options are incorrect:

e Option A: Astraight line would imply a direct proportion
(like Charles's law: VvsT).

 Options B & C: The relationship is purely hyperbolic
throughout: it does not switch behavior midway.
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Question #25 DUHS 2023

latm of nitrogenis at 25°C, its pressure has increased to 2 atmat
50°C. Volume willchange from [Formula] t...

CORE CONCEPT AND DERIVATION

This requires the use of the combined gas law, which deals with
changesinallthree variables: pressure, volume, and
temperature.

Formula:

Solution:

+ First, always convert temperatures to Kelvin by adding
273

o Initialstate: P, = 1atm, V; = 1dm® T} = 25 + 273 = 208 K.
¢ Finalstate: P, =2 atm, V2 =7, 1> = 50 + 273 = 323 K.

: : L1xl . 2xV
s Substitute into the formula: o — g "

« Rearrange tosolve for Vy: 15 = 724

o Vo=~ 0.5419 dm®.

Why other options are incorrect:

+ Option B: This would be the answer if only temperature
doubledin Kelvin and pressure was constant, which isn't
the case here.

* Options C & D: These numbers are too large; since
pressure doubled and temperature only increased slightly
(in Kelvin), the volume must decrease significantly.
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Question #2646 DUHS 2023

Which of the following temperatures is referred to as the absolute
zero? [DUHS (2023)]

CORE CONCEPT AND DERIVATION

Absolute zerois the theoretical temperature at which a
thermodynamic system possesses the lowest possible energy,
and the kinetic motion of ideal gas particles ceases entirely.

Solution:

e (OntheKelvinscale, this absolute foundational baseline is
defined exactly as O K.

e Toconvert Kelvinto Celsius, we use the formula: °C' = K —
273.15.

e Therefore, O Kis equivalent to -273.15 °C (oftenwritten as
-273.16 °C depending on the specific historic triple-point
definitions used in some older texts).

s (Note: -459.67 °F on the Fahrenheit scale).

Why other options are incorrect:

* OptionB: The Kelvin scale does not have negative
numbers; 0 Kis the absolute bottom.

e OptionC &D: 0°C (and its equivalent 32°F) is merely the
freezing point of water, a state where molecules still
possessimmense kinetic energy compared to absolute
zero.
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Question #27 BUMHS 2023

Aset of postulates that explain the behavior of ideal gases is called:
[BUMHS (2023)]

CORE CONCEPT AND DERIVATION

To bridge the gap between microscopic molecular action and
macroscopic gas laws (like Boyle's and Charles's laws),
physicists developed a comprehensive theoretical model.

Solution:

+ Thismodelis called the Kinetic Molecular Theory (KMT) of
gases.

* |tconsists of several key postulates: gases are composed
of constantly moving point masses, their collisions are
perfectly elastic, they have no intermolecular forces, and
their average kinetic energy is directly proportional to the
Kelvin temperature.

* These postulates mathematically derive the ideal gas law (
PVi=nRT):

Why other options are incorrect:

+ Option A: Bohr theory explains the quantized electron
orbits inhydrogen atoms.

s« Option C: Rutherford theory established the nuclear
model of the atom (dense nucleus, empty space).

s OptionD: Dalton's atomic theory postulates that matteris
composed of indivisible atoms (though he did have a law
of partial pressures, the comprehensive behavior of gases
is KMT).
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Question #28 BUMHS 2023

Airat sealevelis dense. This is practical application of. [BUMHS
(2023)]

CORE CONCEPT AND DERIVATION

The density of a gas is directly related to how tightly its
molecules are packed together, which is governed by pressure
and volume relationships.

Solution:

e Atsealevel the columnof air above the Earth is at its
maximum height, exerting the maximum atmospheric
pressure.

* According to Boyle's Law, volume is inversely
proportional to pressure (V o JLD),

* Becausethe pressure at sealevelis very high, the volume
that a given mass of air occupies is compressed and
minimized.

¢ Densityis mass divided by volume (d = ). Asmaller,
compressed volume results in a higher density. Therefore,
Boyle's law directly explains why air at sea level is denser
than at higher altitudes.

Why other options are incorrect:

¢ OptionB: Charles's law deals with temperature variations,
not the physical compression due to atmospheric weight.

e OptionC: Avogadro's law relates volume to the number of
moles.

s OptionD: Dalton's lawrelates to partial pressures of non-
reacting mixtures.
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Question #29

The idea that molecules in gases are in constant movement is
called: [NUMS (2023)]

CORE CONCEPT AND DERIVATION

NUMS 2023

Different theories inchemistry address different states of
matter and different types of molecularinteractions.

Solution:

* The core principle that gas molecules are in constant,
random, and rapid motion is the primary postulate of the
Kinetic theory of gases (or Kinetic Molecular Theory).

» This theory uses this "constant movement" to explain
macroscopic properties like gas pressure (arising from
collisions with the container) and diffusion.

Why other options are incorrect:

s« OptionB: Crystal field theory describes the breaking of
orbital degeneracies in transition metal complexes
(coordination chemistry).

s« Option C: Molecular orbital theory explains chemical
bonding by combining atomic orbitals to form molecular
orbitals.

+ Option D: Transition state theory explains the reaction
rates of chemical kinetics by observing the activated
complex.
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NUMS 2023

The Sl unit for pressure is: [NUMS (2023)]

CORE CONCEPT AND DERIVATION

The International System of Units (S1) defines standardized units
forall physical quantities to ensure global scientific
consistency.

Solution:

Pressureis fundamentally defined as Force perunit Area (
P=5
A

In Slunits, Force is measured in Newtons (N) and Area is
measured in square meters (m?).

Therefore, the derived Slunit for pressure is Newtons per
square meter{N{mg).

This exact unit is given the derived name Pascal (Pa) in
honor of Blaise Pascal.

Why other options are incorrect:

Options A & D: mm of Hg and Torr are manometric units
historically based on the height of a mercury column. They
are widely used in medicine and chemistry, but are not Sl.

Option C: The Baris a metric unit of pressure (100,000 Pa)
favored in meteorology, butitis not the base Slunit.
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Question #31

if both temperature and volume of gas are doubled, the pressure:
[NUMS (2023)]

CORE CONCEPT AND DERIVATION

NUMS 2023

To determine how pressure responds to simultaneous changes
inbothtemperature and volume, we use the combined gas law.

Formula:

Solution:

Letinitial state be: Pressure = P, Volume = V', Temperature
=T. (Assuming moles, n, is constant).

The temperature is doubled: New Temperature = 2T'.

The volume is doubled: New Volume = 2V,

Plug these into the ideal gas rearranged fornew pressure
(Pnew):

nR(2T
Popy = 2220,

The '2'inthe numerator and the '2'in the denominator
cancel each other out completely.

nRT
V

Frew =

= _Pnr:_qinal.

Therefore, the pressure remains exactly unchanged. The
expansion of volume perfectly negates the increasein
kinetic energy from the temperature.

Why other options are incorrect:

« Options A, B, & D: Mathematical derivation proves the

effects precisely cancel out, leaving no net change.
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Question #32

A gaseous mixture contains 9.6% [Formula] , 22.6% [Formula] and
67.8% [Formula] gases. If the total pressure ...

CORE CONCEPT AND DERIVATION

UHS 2022

According to Dalton's Law of Partial Pressures, the partial
pressure of anindividual gas in amixture is equal to its mole
fraction (or volume percentage in anideal mixture) multiplied by
the total pressure.

Formula:

% of gas

ans:( 100

) x -Ptaml

Solution:

We are given the volume percentage of H, gas as 67.8%.

678

To find its mole fraction, we divide by 100: 355

The total pressure ( Protar) of the mixture is 50 atm.

BL8

Therefore, the partial pressure of Hy is 55

matches the expression 67.8 x

» 50, which

100

Why other options are incorrect:

e Option A: This formula incorrectly divides 100 by the total
pressure, which breaks the mathematical definition of
partial pressure.

Option B: This ignores the specific percentage of
Hydrogen gas entirely.

Option D: Adding percentages and pressures is
algebraically invalid in this context.

Official Solved Edition



BEAMBEPREP - CHEMISTRY - 04. GASES

Question #33 UHS 2022

if we want to raise the temperature of one mole of anideal gas by 1K,

we have to provide how muchamount of e...
CORE CONCEPT AND DERIVATION

The universal gas constant (R) can physically be interpreted as
the amount of work done (or energy provided) per mole of an
ideal gas to raise its temperature by exactly 1 Kelvin at constant
pressure.

Solution:

The energy required is numerically equal to the value of R.

+ We must identify the correct value of R matched with the
correct units of energy/work. The product of pressure
(atm) and volume (dm®) results in a unit of work/energy (

atm - dms}.

¢ Thestandardvalue of Rinthese unitsis
0.0821 dm” atm K" mol .

s Therefore, forTmole and 1K, the energy is 0.0821 dm® atm.

Why other options are incorrect:

+ Option A: Thevalue 0.0821does not pairwith Joules. Rin
Joulesis 8.314 J.

« OptionB: 0.0821kJ is wildly incorrect as it mixes the literal
value of atm-dm3 with kilojoules.

e Option C: 8.314 pairs with Joules, not dm® atm.
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Question #34 UHS 2022

The process of heat flow between hotter and colder gases remains
continued until all the molecules have equal....

CORE CONCEPT AND DERIVATION

According to the Kinetic Molecular Theory, the absolute
temperature of a gasis directly proportional to the average
translational kinetic energy of its molecules.

Formula:

3
KEwyxT or K.E= EkT

Solution:

e Heat flowis a macro-scale phenomenondrivenbya
differenceintemperature.

e Onamolecularlevel, a highertemperature means the
molecules possess a higher average translational kinetic
energy.

* \When ahotter gas mixes with a colder gas, faster-moving
molecules collide with slower-moving molecules,
transferring kinetic energy.

e Thisthermal energy transfer continues untilboth systems
reach thermal equilibrium (equal temperature), meaning
they must have identical average translational kinetic
energies.

Why other options are incorrect:

e Options B & D: While rotational and vibrational energies
exist in polyatomic molecules, temperature (and thus heat
flow) is strictly defined by average translational motion.

e OptionC: Gases are modeled as having negligible
potential energy.
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Question #35

Airis a mixture of gases. The molecules of air do not settle down due
to: [SZABMU (2022)]

CORE CONCEPT AND DERIVATION

SZABMU 2022

One of the core postulates of the Kinetic Molecular Theory
(KMT)is that collisions between gas molecules, and between
gas molecules and container walls (or the Earth), are perfectly
elastic.

Solution:

+ Because the collisions are perfectly elastic, gas
molecules never lose their net kinetic energy upon
colliding.

« [fcollisions were inelastic, the molecules would slowly
lose energy, slow down, and eventually succumb to
gravity and settle on the ground.

¢ Since no kinetic energy is lost, they remain in a state of
continuous, random, rapid motion, easily overcoming the
downward pull of gravity and preventing the air from
settling out.

Why other options are incorrect:

« Option A: Different molar masses cause different rates of
diffusion (Graham's Law), but this does not prevent
settling.

+ Option B: Polarity affects intermolecular forces, not the
conservation of kinetic energy that keeps them aloft.

« Option C: Dust particles settle out of the air themselves;
they do not keep gas molecules suspended.
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Question #3646

Collision shown by gases involve the following: [SZABMU(2022)]

SZABMU 2022

CORE CONCEPT AND DERIVATION

According to the Kinetic Molecular Theory (KMT) of ideal gases.
all melecular collisions are perfectly elastic.

Solution:

e Anelastic collisionis defined as a collision where the total
kinetic energy of the systemis completely conserved
before and afterthe impact.

e Whileindividual molecules may transfer kinetic energy to
one another (one speeds up, the other slows down), there
is zero netloss or gain of energy in the system as a whole.

e Therefore, the collisions involve "No energy change”in
terms of the total macroscopic kinetic energy.

Why other options are incorrect:

 Options C & D: Any net change (small or large) would
imply aninelastic collision, which violates the KMT and
would cause the gas to eventually freeze or
spontaneously heatup.

* OptionB: Pressureis actually created by these collisions
with the walls, so saying "no pressure change”
misrepresents the nature of the collision’s effect on the
container.
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Question #37 SZABMU 2022

According to Charles law volume of gas reduce to zero at: [SZABMU
(2022)]

CORE CONCEPT AND DERIVATION

Charles's Law establishes a direct, linear relationship between
the volume of a gas and its absolute temperature. Extrapolating
this line backward to where Volume = O yields the concept of
absolute zero.

Formula:

a

e
V=Vl e
e=Voll+ o373

Solution:

e« Inthe equation, Vi isthe volume at temperaturet, and V, is
the volume at 0°C.

+ Tofind the temperature where volume theoretically
becomeszero, setV; = 0.

¢ 0=V, (1+ 545).Since V, is not zero, the termin

parentheses must be zero.

o ligtz=0 = piz=-1= t=-273.15°C.

e Thistheoretical temperature is known as absolute zero (O
Kelvin).

Why other options are incorrect:

« Options A, B, & D: These are random arbitrary
temperatures well above absolute zero where gases still
possess significant volume and kinetic energy.
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Question #38 KMU 2022

Which of the following shows marked deviation from ideal
behaviour at a given temperature and pressure? [ETEA ...

CORE CONCEPT AND DERIVATION

Deviation from ideal gas behavior is primarily driven by the
presence of intermolecular forces (IMF) and the physical size
(volurne) of the gas molecules. Gases with largermolar masses
and stronger IMFs deviate the most.

Solution:

* Amongthe choices, Helium (He) and Hydrogen (H,) are
extremely small molecules withvery few electrons,
resulting in very weak London dispersion forces. They
behave almostideally.

s Nitrogen(N,)islarger but still non-polar and relatively
small compared to carbon dioxide.

e Carbondioxide (CO2)is amuch larger, multi-atomic
molecule (44 g/mol)with amuch larger electron cloud.
This creates significantly stronger London dispersion
forces.

e Duetoits largersize and stronger intermolecular
attractions, CO: shows the most marked deviation from
ideal behavior.

Why other options are incorrect:

» OptionsB, C, & D: These gases have smaller
atomic/molecular radiiand significantly weaker
intermolecularforces, keeping their behavior much closer
toideal.
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Question #39 DUHS 2022

The kinetic molecular theory of gases explains: [DUHS (2022)]

CORE CONCEPT AND DERIVATION

The Kinetic Molecular Theory (KMT) is a classical physics model
designed to explainthe macroscopic properties of gases
through the microscopic motion of their individual particles.

Solution:

+ The postulates of the KMT (random motion, elastic
collisions, negligible volume, nointermolecular forces)
formthe theoretical foundation that explains
macroscopic gas laws like Boyle's, Charles's, and
Avogadro'slaws.

+ Therefore, the explicit purpose of this theory is to explain
the physical behavior of gases under various conditions
of pressure, volume, and temperature.

Why other options are incorrect:

« Options A & B: Mass number and atomic number are
fundamental properties of atomic nuclei, explained by
atomic theory, not KMT.

s« OptionD: Electrons and their orbitals belong to quantum
mechanics and atomic structure theories.
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Question #40 DUHS 2022

The comparison of rate of diffusion of [Formula] & [Formula]is in the
ratio of: [DUHS (2022)]

CORE CONCEPT AND DERIVATION

According to Graham's Law of Diffusion, the rate of diffusion of
agasis inversely proportional to the square root of its molar
mass.

Formula:
T 'ﬂ_’fz
L N o
Vg
Solution:

* |dentify the molar masses: My, = 2 g/moland My, =
32 g/mol.

e Setuptheratiocomparing Hydrogen (gas 1)to Oxygen

LS
(gas 2): o [y

s Substitute the values: VHT_Q = /16.

e Calculate the square root: v/16 = 4, which translates to a
ratio of 4:1.

e This means hydrogen diffuses 4 times faster than oxygen.

Why other options are incorrect:

 Option A (2:1): This would only be true if Mo, was 8.

¢ OptionB (1:4): Thisis the inverted ratio (Rate of O, to Rate
of H,). The question asks for Hy to 0.

e OptionC (3:2): Mathematically unrelated to the molar
masses 32and 2.
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Question #41 DUHS 2022

Gases deviate from ideal behavior more: [DUHS (2022)]

CORE CONCEPT AND DERIVATION

Ideal gases are assumed to have zero intermolecular forces and
negligible volume. Real gases deviate from this assumption
whenthey are forced closely together or moving slow enough
for attractive forces to take over.

Solution:

+ HighPressure: Under high pressure, gas molecules are
squeezed closely together. The empty space decreases,
making the actual physical volume of the molecules
significant (violating the negligible volume assumption).

e Low T Temperature: At lowtemperatures, the kinetic
energy of the molecules drops. They move sluggishly,
allowing the weak intermolecular forces of attraction to
effectively pull them together (violating the no-attraction
assumption).

* Therefore, gases show maximum deviation fromideal
behavior at high pressure and low temperature.

Why other options are incorrect:

+« Option A: Allreal gases deviate from ideal behavior under
certain conditions.

¢ OptionE: Low pressure and high temperature are actually
the ideal conditions where real gases behave most ideally.

« Options B & C: These combinations provide conflicting
effects onideality.
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Question #42 BUMHS 2022

Ideal gas equation helps to calculate the following property of ideal
gas except: [BMU (2022)]

CORE CONCEPT AND DERIVATION

The ideal gas equation (PV = nRT) can be manipulated to

calculate various macroscopic properties of a gas, such as
pressure, volume, moles, temperature, density, and molar

mass.

Solution:

e Pressure (P): Directly derived as P = 2.

e Moles (n): Directly derivedasn = 2.

e Density (d): By substitutingn = 3, we get PV = “'{F

Rearranging for density (m/V) givesd = 2.

e Molarity: Molarity is defined as moles of solute perliter of
solution(aliquid phase concept). Theideal gas law
describes gasesin a container, notsolutes dissolvedin a
liquid solvent, Therefore, molarity cannot be calculated
using the ideal gas equation.

Why other options are incorrect:

* OptionsA, B, & C: Asproven algebraically above, these
are allvalid properties that can be directly derived from
the ideal gas equation.
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Question #43 BGEHIY] BUMHS 2022
The volume of a given mass of a gas according to Charle's law
should be zerc at: [BMU (2022)]

CORE CONCEPT AND DERIVATION

Charles's Law states that the volume of a gas decreases by =+
of its volume at 0°C for every 1 degree Celsius drop in
temperature.

Formula:

t
Ve=Vo(l+ 5375)

Solution:

* [Ifwetheoretically coolthe gas downto -273.15°C
(commeonly rounded to -273°C), we substitute thisinto the
equation:

o Vi=V(1-1) =10 =0.

»  At-273°C(Absolute Zero), the kinetic energy drops to
zero, and the theoretical volume of the gas becomes zero
(though in reality, the gas will liquefy long before reaching
this point).

Why other options are incorrect:

« Option B (273°C): At this high temperature, the volume
would double compared toits volume at 0°C.

s Options C & D: These are standard warm temperatures
where gases occupy large volumes.
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Question #44 LCHC] NUMS 2022

Which of the following represents equation forideal gas? [NUMS
(2022)]

CORE CONCEPT AND DERIVATION

The ideal gas equationis the definitive equation of state fora
hypothetical ideal gas, combining Boyle's, Charles's, and
Avogadro's laws.

Solution:

e Boyle'sLaw:V Tl, (at constant T and n).

e Charles'sLaw: V o« T (at constant P andn).

e Avogadro'sLaw:V o< n(atconstantPandT).

e Combining these yields V o< &L,

: : : nRkT
s Introducing the universal gas constant (R) gives V = 5=,

whichrearranges to the standard format: PV = nRT.

Why other options are incorrect:

s Option B: Missing Volume (V) entirely.
e Option C: Incorrect mathematical arrangement.
e OptionD: Correctlyrearranging PV = nRT for T yields

= ‘:}; making the given expression mathematically

invalid.
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Question #45 NUMS 2022

How should the condition be changed to prevent the value of a
given gas from expanding whenits massisincrea...

CORE CONCEPT AND DERIVATION
We need to counteract an expansion in volume. By analyzing the

ideal gaslaw (PV = nRT), we can see how manipulating
temperature and pressure affects volume.

Formula:

Solution:

« Whenmass (and thus moles, n)isincreased, Volume (V)
naturally wants to increase to accommodate the extra
particles.

« To prevent this expansion (keep V constant or forceit
down), we must look at the remaining variables:
Termperature (T') and Pressure (P).

* SinceV x T, lowering the temperature will decrease the
volume.

e SinceV x 3,increasing the pressure will compress the
gas, also decreasing the volume.

* Applying both simultaneously (lowering temperature AND
increasing pressure) strongly counteracts the expansion
caused by adding mass.

Why other options are incorrect:

+ Option B: Both actions would cause massive expansion,
worsening the issue.

+ Options C & D: These combinations have cpposing
effects onvolume, making them less effective or
completely ineffective at strictly preventing expansion.
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Question #46 LGHIY) NUMS 2022

Which variable mentioned inideal gas is assumed to be constantin
other gas laws? [NUMS (2022)]

CORE CONCEPT AND DERIVATION

The simple gas laws (Boyle's, Charles's, Gay-Lussac's) explore
the relationships between Pressure (P), Volume (V), and
Temperature (T) within a closed system.

Solution:

e A'closed system” strictly implies that gas is neither
allowed to enter nor escape the container.

e Therefore, the mass, or the number of moles (n), remains
inherently constant across all these foundational gas laws.

* Forexample: Boyle's lawrequires constant T and n.
Charles’s law requires constant P andn. Inall cases, n
must be locked to observe the P-V-T dynamics.

Why other options are incorrect:

s Options A, B, & C: While one of these variables is held
constantin specificlaws(e.g., TinBoyle's, Pin Charles's),
only the number of moles (mass) is held constant
universally across all these standard simple gas laws.
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Question #47 NUMS 2022

Which of the following molecules will show a higher rate of
evaporation? [NUMS (2022)]

CORE CONCEPT AND DERIVATION

The rate of evaporation of a liquidis inversely proportional to the
strength of its intermolecular forces (IMF). Liquids with weaker
IMFs have lower boiling points and evaporate much faster.

Solution:

e Let'sanalyze the intermolecular forcesinthe options.
Water, Ethanol, and Ethylene Glycol all possess extremely
strong hydrogen bonding.

+ Ethylene glycol has two -OH groups, creating massive
hydrogen bonding networks (highest boiling point).

+ Water has a highly efficient hydrogen bonding network
(boiling point 100°C).

s« Ethanolhas one -OH group, resultingin moderate
hydrogen bonding (boiling point 78°C).

s« Acetone (propanone)is a ketone with polar carbonyl
bonds, meaningit only has dipole-dipole interactions.
Because dipole-dipole forces are much weaker than
hydrogen bonding, acetone breaks surface tension easily
and evaporates very rapidly (boiling point ~56°C).

Why other options are incorrect:

+ OptionsB, C, & D: These all contain hydrogen bonds,
making their molecules cling tightly together, significantly
slowing down the rate of evaporation compared to
acetone.
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Question #48 PMDC 2021

PV/nRT foranideal gas is called: [PMC (2021)]
CORE CONCEPT AND DERIVATION

The ratio of the molar volume of a real gas to the molar volume
of anideal gas at the same temperature and pressureis a
measure of deviation from ideality.

Formula:

o PV
" nRT

Solution:

¢ Themathematical expression 23 is defined as the
compressibility factor, denoted by the symbol Z.

* Foraperfectlyideal gas, PV = nRT whichmeans Z = 1
under all conditions of temperature and pressure.,

* Forrealgases, Z deviates from1(canbe >1or <1) indicating
non-ideal behavior due tointermolecular forces or
molecularvolume.

Why other options are incorrect:

e Options A, B, & D: These areincorrect terms that do not

describe the thermodynamic ratio £

Official Solved Edition



beambeprep.com

BEAMBEPREP - CHEMISTRY - 04. GASES

Question #49 PMDC 2021

212 degree Fahrenheit is expressedin Kelvin as: [PMC (2021)]
CORE CONCEPT AND DERIVATION

To convert temperature between Fahrenheit and Kelvin, we use
the standard interconversion formula that relates the scales via
their freezing and bolling points of water.

Formula:

"F-32 K-273.15
180 100

Solution:

e Substitute the given Fahrenheit value (212°F) into the
formula:

¢ 100=K-273 — K =373

* Note: 212°Fis the boiling point of water, which intrinsically
corresponds to 100°C, and 100°C + 273 =373 K.

Why other options are incorrect:

+ OptionB: 273 Kis the freezing point of water (32°F or
Q%C).

+ Options C & D: These are mathematically incorrect
calculations.
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Question #50 PMDC 2021

When temperature increases, isothermmoves? [PMC (2021)]
CORE CONCEPT AND DERIVATION

Anisothermis a curve on a Pressure-Volume (P-V) graph
representing Boyle's Law at a constant temperature. According
to Charles’s Law, volume is directly proportional to
temperature.

Solution:

e (OnaP-Vgraph,if the constant temperature of an
experimentis setto ahighervalue (T; > T3), the overall
kinetic energy of the gasincreases.

e Tomaintain the same pressure at ahighertemperature,
the gas must occupy a larger volume (V o T)).

 Therefore, the entire hyperbolic curve (isotherm) shifts
outward, moving further away from both the x-axis and
y-axis into regions of higher pressure-volume products.

Why other options are incorrect:

e OptionsB & C: Moving toward an axisimplies a decrease
inVolume or Pressure, which corresponds to a decrease in
termperature, not anincrease.

e OptionD: Theisothermrepresents a specific constant
temperature; if the temperature changes, the curve must
physically shift.
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Question #51 PMDC 2021

General gas equation is also known as: [PMC (2021)]
CORE CONCEPT AND DERIVATION

The general gas equationis formed by combining Boyle's Law,
Charles's Law, and Avogadro's Law into a single proportional
expression.

Solution:

¢ CombiningV x %,V o T,and V x nyields the equation
PV = nRT.

¢ This combined equationassumes that there are no
intermolecular forces and that the molecular volume is
strictly zero.

+ Because it perfectly describes the theoretical behavior of
anideal gas, the general gas equation is universally known
as the Ideal gas equation.

Why other options are incorrect:

e Option A: The van der Waals equation corrects the ideal
gaslaw forreal gases (P + a/v?)(V — nb) = RT).
+ OptionC: Itis explicitly forideal gases, not non-ideal.

s+ Option D: The van 't Hoff equation relates equilibrium
constants to temperature changes in physical chemistry,
unrelatedto basic gas state variables.
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Question #52 PMDC 2020

According to the general gas equation, density of anideal gas
depends upon: [NMDCAT(2020)]

CORE CONCEPT AND DERIVATION

The density of an ideal gas is derived by combining the ideal gas
law (PV = nRT) with the definition of density (d = 7).

Formula:

=N
Il
32

Solution:

s Fromtheequationd = % we can clearly see the

dependencies of density.

e Densityis directly proportional to Pressure (P).

s Densityis directly proportional to the Molar Mass (M) of
the specific gas.

e Densityisinversely proportional to the absolute
Temperature (T).

e« Therefore, the density of anideal gas depends on all three
factors simultaneously.

Why other options are incorrect:

¢ Options A, B, & C: While true individually, choosing only
one factorignores the mathematical dependency on the
othervariables clearly present in the formula.
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Question #53 PMDC 2020

The actual volume of gas molecules is considered negligible at
following pressures. [NMDCAT (2020)]

CORE CONCEPT AND DERIVATION

According to the kinetic molecular theory, ideal gas behavior
(where molecularvolume is negligible) is best approximated
under conditions of low pressure and high temperature.

Solution:

* Atverylow pressures, gas molecules are spread far apart,
meaning the empty space between them is massive
compared to the size of the molecules themselves.

+ Aspressureincreases, gases are compressed, molecules
are forced closertogether, and their actual volume
becomes significant relative to the total container
volume.

* Among the givenoptions, 2 atmis the lowest pressure. At
this state, the gas behaves mostideally, and the actual
volume of the molecules is considered negligible
compared to the total volume.

Why other options are incorrect:

« OptionsB, C, & D: Higher pressures (4, 6, 8 atm) force
molecules closer together, increasing non-ideal behavior
where the actual volume of the gas molecules canno
longer be ignored.
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Question #54 MDCAT 2019

All the collisions between the particles of gases are elastic in nature.
What is meant by "Elastic Collisions”"...

CORE CONCEPT AND DERIVATION

According to the Kinetic Molecular Theory (KMT) of gases, the
collisions between gas molecules, as well as with the walls of
the container, are perfectly elastic.

Solution:

e Anelastic collisionis fundamentally defined in physics as a
collision inwhich there is no net loss or gain of kinetic
energy.

* Whengas particles collide, they may transfer kinetic
energy from one to another, but their total kinetic energy
remains completely conserved.

Why other options are incorrect:

s Option A: While velocities of individual molecules do
change upon callision, this does not define the term
"elastic”.

e OptionB: Mass is conserved in all types of collisions (both
elastic and inelastic).

* OptionD: Ideal gas molecules are assumed to have no
intermolecular forces, and thus no potential energy to
beginwith.
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Question #55 SET 2019

Which of the statement is applicable for both ideal and real gases
molecules?[SET(2019)]

CORE CONCEPT AND DERIVATION

While real gases deviate fromideal gases in terms of volume
and intermolecular forces, they still share fundamental kinetic
behaviors regarding motion.

Solution:

* Acore postulate of the Kinetic Molecular Theory that
holds true for absolutely all gases (real orideal) is that their
molecules are in constant, continuous, and highly random
motion.

« Theytravel in straight lines until they collide with each
other or the walls of the container.

Why other options are incorrect:

* Option A: Real gases do have intermolecular forces of
attraction (van der Waals forces).

s« OptionB: Collisions inreal gases are not perfectly elastic:
some energy can be lost or transferred into internal
molecular modes.

* Option D: Real gases have a definite. non-negligible
molecularvolume, especially at high pressures.
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Question #56 MDCAT 2018

Gas is enclosed ina container of 20 [Formula] with the moving
piston. According to kinetic theory of gases, w...

CORE CONCEPT AND DERIVATION

Charles's Law states that for a fixed mass of gas at constant
pressure, the volume is directly proportional toits absolute
temperature.

Solution:

« A'"moving piston" implies that the containeris capable of
expanding, maintaining a constantinternal pressure equal
to the external pressure.

e \Whenthe temperatureisincreased from20°C to 100°C,
the average kinetic energy of the gas molecules
increases.

s They collide with the moving piston with greater force,
pushing it outwards until the internal pressure equalizes
with the external pressure.

e Asaresult, the overall volume of the gasincreases.

Why other options are incorrect:

¢ Option A: Higher temperature increases kinetic energy,
increasing the colliding capability (frequency and force)
of the molecules.

e OptionB: The piston is movable, meaning pressure
remains constant, itdoes not halve.

« Option C: Temperature directly affects the kinetic energy
and speed of freely moving molecules.
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Question #57 LGEH()] MDCAT 2018 Question #58 RLGCAL:) MDCAT 2017
Which of the following is the correct equation to calculate relative Identify the value of R at STP. [MDCAT (2017)]

molecular mass of agas? [MDCAT(2018)]
CORE CONCEPT AND DERIVATION

CORE CONCEPT AND DERIVATION

The universal gas constant (R) is derived from the ideal gas

The relative molecular mass (M) of anideal gas can be derived equation R = £L. Its numerical value depends entirely on the
directly by substituting the definition of moles (n)into the ideal units used for Pressure (P) and Volume (V).
gas equation.
Solution:

Formula:

o e AtStandard Temperature and Pressure (STP), P = 1 atm,

PV =nRT and n=4 T = 273.15 K, and forn = 1 mole, V = 22.414 dm®.

Solution:  Substitute theseinto the equation: R = Laimx224iidm’

1molex2T315K °

* Substitute the formula for molesinto the ideal gas law:

PV = (&) RT. e Calculating this yields R ~ 0.0821 atm dm® K ' mol .
+ Rearrange the equation to solve for Molar Mass (M). Why other options are incorrect:

s Option A: 8.314 is the value of Rin Sl units (Joules), and the

e Multiply bothsides by M: M x PV = mRT. unit provided lacks Kelvin (K 1).

* Options C & D: The value of Rin caloriesis approximately

- 1.987 cal K~! mol !, making these combinations incorrect.
+ Divide bothsidesby PV: M = 5.

Why other options are incorrect:

* Options A, B, & C: These are mathematically incorrect
rearrangernents of the ideal gaslaw.
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Question #59 MDCAT 2017

in the equation [Formula], ‘b’ represents the: [MDCAT (2017)]

CORE CONCEPT AND DERIVATION

The equation provided is the van der Waals equation for real
gases, which corrects the ideal gas law for the volume
occupied by gas molecules and the attractive forces between
them.

Solution:

« Theterm (V — nb) accountsfor the finite volume of the gas
molecules.

+ Theconstant b specifically represents the excluded
volume per mole of the gas (or co-volume), whichis the
effective volume that one mole of gas molecules prevents
other molecules from occupying.

e Therefore, nhis the total excluded volume for n moles.

Why other options are incorrect:

+ Option A: "Excluded volume" usually refers to the total
excluded volume (nb), whereas 'b’ alone is the excluded
volume permole.

+» OptionB:'b'is approximately four times the actual
physical volume of the molecules, not the actual volume
itself.

* Option C: The pressure correction term is governed by
the constant'a', not 'b".
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Question #60 KMU 2016

At absolute zero the molecules of hydrogen gas will have: [ETEA
(2016)]

CORE CONCEPT AND DERIVATION

Absolute zero (0 Kor-273.15°C)is the theoretical lowest
possible temperature. [t represents a state of zero
thermodynamic energy.

Solution:

e Temperatureis adirect measure of the average kinetic
energy of gasmolecules.

e Astemperature approaches absolute zero, the kinetic
energy of the molecules approaches zero.

* Consequently, according to classical kinetic theory, all
forms of molecular motion (translational, rotational, and
vibrational) theoretically cease completely.

Why other options are incorrect:

e Options A, B, & C: If any motion existed, the molecules
would possess kinetic energy, meaning the temperature
would be above absolute zero.

Question #61 MDCAT 2015

Which graph represents Boyle's law? [MDCAT (2015)]
CORE CONCEPT AND DERIVATION

Boyle's Law states that at constant temperature, the volume of
afixed mass of anideal gasisinversely proportionalto its
pressure:V oc 5.

Solution:

e BecauseV =k x j%, this relationship mimics the linear
equationy = mx + ¢, wherey =V, z = ip,and the
interceptc = 0.

e Therefore, plotting Volume (V) on the y-axis against the
inverse of Pressure (1/P) on the x-axis yields a straight line
passing through the origin.

Why other options are incorrect:

e OptionsA, B, & D: Aplotof Vvs P mustbe ahyperbola(a
decreasing curve), not anincreasing curve, horizontal line,
or a straightdecreasingline.

Official Solved Edition



BEAMBEPREP - CHEMISTRY - 04. GASES TOPICAL PAST PAPER ARCHIVE

Question #62 RLCH(%] MDCAT 2013 Question #63 LCH(%) MDCAT 2012
There are four gases [Formula] , He, [Formula] and [Formula] at 0°C. The numberof molecules in 22.4 [Formula] of [Formula] gas at 0°C
Which gas shows greater non-ideal behavio... and 1atm are: [MDCAT (2012)]

CORE CONCEPT AND DERIVATION CORE CONCEPT AND DERIVATION

Deviation fromideal gas behavior is caused by two main Standard Temperature and Pressure (STP) conditions are
factors: the significant actual volume of gas molecules and the definedas 0??C (273.15K) and 1 atm. At STP, 1mole of any ideal
presence of intermolecular forces of attraction. Larger and gas occupies exactly 22.414 extdm®.

more polarizable molecules deviate more.

Solution:
Solution:

e Thegivenvolumeis 22.4 extdm® at STP, which
* Among the given options, CO, is a multi-atomic molecule corresponds to exactly 1mole of extH, gas.
with the largest molar mass (44 g/mol) and the largest

: ¢ According to Avogadro's concept, 1mole of any
molecular size.

substance contains Avogadro's number of entities
(molecules).

e Therefore, the number of molecules =
lextmoleimes(6.02imes10® extmolecules/mole) =
6.02imes10%,

« Duetoitslargersize and electron cloud, CO, has stronger
London dispersion forces compared to the smaller
diatomic or monatomic gases.

¢ Theorderof non-ideality is: He < Hz < Ns < COs. Therefore, Why other options are incorrect:

C0O, shows the greatest deviation.
e OptionsA, B &D: Theserepresentincorrect orders of
magnitude (10*, 10%°, 10*?) rather than the standard
Why other options are incorrect: Avogadro constant (6.02imes10%).

+ Options A & B: Helium and Hydrogen are tiny, extremely
light gases with negligible intermolecular forces, making
them behave closest toideal gases.

+« OptionD: Nitrogenis larger thanHe and H,, but
significantly smaller and less polarizable than CO,.
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Question #64 MDCAT 2010

Which one of the following expressions represent the Avogadro
law? [MDCAT (2010)]

CORE CONCEPT AND DERIVATION

Avogadro's Law states that equal volumes of allideal gases at
the same temperature and pressure contain the same number
of molecules (or moles).

Formula:

V xn (at constant T and P)

Solution:

-

Startingwith the ideal gas equation: PV = nRT

¢ Rearranging for Volume (V): V = 2L

s ForV tobedirectly proportional to n (Avogadro's Law),
the terms R, T, and P must all be constant.

« Therefore, the expressionV = B-}.I represents Avogadro's
law strictly when Temperature (T) and Pressure (P) are
constant.

Why other options are incorrect:

¢ OptionA: If nis constant, the relationship explores
Boyle's or Charles's law, not Avogadro's.

+ OptionC: If nis constant, itis not Avogadro's law.

* OptionD: The formulaitselfis mathematically incorrect
derived from PV = nRT.
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Question #65 MDCAT 2010

The root mean square velocity of gasesis inversely proportional to
square root of their: [MDCAT (2010)]

CORE CONCEPT AND DERIVATION

The root mean square (RMS) velocity of a gasis derived from the
Kinetic Molecular Theory and shows how the speed of gas
rmolecules relates to temperature and molar mass.

Formula:

|3RT
M

C”r‘ms — ‘\‘.

Solution:

e Intheformula, ., represents the root mean square
velocity, Ris the ideal gas constant, T'is absolute
temperature, and M is the molar mass of the gas.

e Fromtheequation, we cansee that Crms o VT and Crms

Ferb
vM’

¢ Therefore, the RMS velocity isinversely proportional to the
sqguare root of the molar mass.

Why other options are incorrect:

e Option A: ltis directly proportional to the square root of
Temperature, not inversely.

e OptionsB & D: Pressure and Volume do not directly
appear in this formulation of the RMS velocity equation.
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