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Q1. SZABMU 2024

Which one of the following is the best condition for
performing maximum work by any thermodynamic
system? [SZABMU 2024]

(A) Isobaric condition

Adiabatic condition

(©) Isothermal condition

() Isochoric condition

Q2. SZABMU 2024

In an isothermal condition of any thermodynamic
system, the change ininternal energy: [SZABMU
2024]

(a) Becomes maximum

Remains constant

(c) Becomeszero

@ Becomes minimum but greater thanzero

Q3. SZABMU 2024

In which of the following condition, the
thermodynamics system does not perform any work?
[SZABMU 2024]

(&) Isothermal condition
Adiabatic condition

(© Isochoric condition

(©) Isobaric condition
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Q4. KU 2024

In an adiabatic process, how does the temperature of
agas change asits volume decreases? [KU 2024]

(&) The temperature decreases

The temperature remains constant

(©) The temperature firstincreases then decreases

(0) The temperature increases

Q5. KU 2024

During anisothermal expansion of an ideal gas, which
of the following statement is true? [KU 2024]

(A) The temperature of the gas remains constant

Pressure and temperature of the gas increase

(©) Theinternal energy of the gasincreases
(o) The work done by the gasis zero

Q6. KU 2024

Consider anideal gas confined to the cylinder with a
fixed position, on heating the gas, all the heat
suppliedincreases [KU 2024]

(&) Kinetic energy of the molecules

The intermolecular forces between gas molecules

(©) Potential energy of the molecules

(©) The number of gas molecules
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Q7. UHS 2024

During the isothermal process, the temperature [UHS
2024]

(a) Remains constant during the initial phase of the process
Remains constant throughout the process

(© Increases throughout the process

(D) Alters throughout the process

Q8. UHS 2024

Whatis the value of heat (Q) in an adiabatic process?
[UHS 2024]

@) +1
® -1
© 0
@) +2

Q9. NUMS 2024

A processinwhichall the heat energy is used for
increasing internal energy of the system is known as:
[NUMS 2024]

(a) Adiabatic

Isobaric
(©) Isothermal

(@ Isochoric

Q10.

When a gas is expanded at constant temperature then
it [BUMHS 2024]

(A) Absorbs heat

None of these

() Releasesheat

@ Neither absorbs norreleases heat

BUMHS 2024

Q1. BUMHS 2024
Which of the following condition must be true for
transfer of energy from an object at temperature 7; to
another object at temperature 7,? [BUMHS 2024]
@WNT<h

="
(©) Noneofthese

@Ty“?Tz
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Q12. BUMHS 2024
If heat equal to 0.1)is provided to the gas contained
in a cylinder and it expands through 0.1 m® at 1 N,fm2
thenits internal energy: [BUMHS 2024]

(&) Decreasesby0.1)

Remains same

(©) Increases

() Decreases

Q13. UHS 2023

Foranideal gas equation PV = nRT, the dimensions
of real gas constantR are: [UHS 2023]

® [ML2T'K]

[MLAT 2K

© [ML>*T K™

© [ML3T-1K)

Ql14. UHS 2023

First law of thermodynamics concerns with the
conservation of [UHS 2023]

(&) Energy
Work

(©) Momentum

(@) Heat

Q15. UHS 2023

Anideal gas has molar specific heat C,, at constant
pressure. When the temperature of nmolesis
increased by AT the increase in the internal energy is:
[UHS 2023]

(&) nCpAT

n(C, — R)AT

© n(C, + R)AT

© n(2C, + R)AT

Q16. SZABMU 2023

The relation between C, and C, is given as: [SZABMU
2023]

@®) C,+C,=R
® R-C,=C,
€6, —C=R
©®C,-C,=R
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Q17. SZABMU 2023

The equation of 1* law of thermodynamics is:
[SZABMU 2023]

®@Q=w

® Q=AU+W
© W=Q+AU
© AU=Q+W

Q18. SZABMU 2023

The thermodynamics process during which the
pressureis kept constantis called: [SZABMU 2023]
(A) Isobaric process

Isochoric process

(c) Adiabatic process

(D) Isothermal process

Q19. KMU 2023
The expression, C, — Ris equalto: [ETEA 2023]

@ C,=C,
® R+C,
© c.
® R

Q@20. KMU 2023

In a certain process, 200J of heat energy is supplied
to asystem and the same time 50 J of work is done by
the system. The increase in the internal energy of the
systemis: [ETEA 2023]

@) 150
250
© 25/
® 100

Q21. KMU 2023

Work done duringisochoric process is: [ETEA 2023]
(&) Zero

Maximum positive

(c) Negative

(D) Maximum negative

Q22. DUHS 2023

Which law has a graph similar to the graph of
isothermal process? [SINDH 2023]

(a) Charle'slaw

Law of heat exchange

(©) Avagodro'slaw
(D) Boyle'slaw
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Q23. DUHS 2023

The property of the system that does not change
during an adiabatic change [SINDH 2023]

(&) Pressure

Amount of heat

(© Temperature

(D) Volume

Q24. DUHS 2023

The process in which no external work is performed is
called: [SINDH 2023]

(&) Adiabatic
Isobaric
(©) Isochoric
() Isothermal

Q25. NUMS 2023
Inisochoric process: [NUMS 2023]

(&) Temperature is kept constant
Volume is kept constant

(c) Exchange of heatis zero

(D) Pressure is kept constant

Q26. NUMS 2023

If 42 J heat is transferred to the system during
expansion, whatis the change ininternal energy when
work doneis 32 J7 [NUMS 2023]

®) 106
10
© né)J
©) 74

Q27. NUMS 2023

The 1% law of thermodynamic is the generalization of
the law of conservation of: [NUMS 2023]

(&) Energy
Momentum
(©) Charge

(o) Mass

Q28. UHS 2022

Thermodynamics is that branch of Physics in which we
study [UHS 2022]

(A) Relations between heat and ionization energies

Relations between kinetic and potential energies

(c) Relations between chemical and mechanical energies
(D) Relations between heat and mechanical energies
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Q29. UHS 2022

When a gas is compressed isothermally, the product
of its pressure and volume during the processis: [UHS
2022]

(a) Proportional to entropy

Constant

© Zero

(@ Notconstant

Q30.

Temperature of given mass of a gasis changed from
150°C to 300°C during an isobaric process, volume of
the gas will become: [UHS 2022]

(a) Double

Half

(©) Remains same
(D) Lessthandouble

UHS 2022

Q31.

The thermodynamic process during which volume of
the systemremains constantis called: [SZABMU
2022]

(a) Isochoric

Isobaric
(©) Adiabatic

(D) Isothermal

SZABMU 2022

Q32. SZABMU 2022

The conditions for application of Boyle's law holds
goodin: [SZABMU 2022]

(&) Isobaric process

Isothermal process

(c) Adiabatic process

(D) Isochoric process

Q33. SZABMU 2022

The internal energy of a system during anisothermal
process: [SZABMU 2022]

(A) Remainconstant

Decreases

(©) Becomezero
(D) Increases
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Q34.

Two bodies A and B of temperature Ty = 100°C and
Tg = 0°C are brought in thermal contact with each
other. Which one in the followings is possible at
thermal equilibrium? [SZABMU 2022]

@) T4 = 0°C,Tp = 100°C

Ta = 60°C, Ts = 50°C

© T4 =60°C,Tp = 40°C

() T4 = 45°C, T = 45°C

SZABMU 2022

Q@35. KMU 2022

Inanisolated thermodynamic system: [ETEA 2022]
(A) No dissipated energy and heatare transferred to the
environment

Neither heat nor any mass are transferred to the
environment

@ No mass transfers to the environment
(©) No heat transfers to the environment

Q36. BUMHS 2022

Thermal equilibriumin environment occurs due to:
[BMU 2022]

(&) Heat flow

Heat dissipation

(c) Heat absorption

(D) Heatgeneration

Q37.

Specific heat capacity of a gas is measured in: [DUHS
2022]

@ Jkg 'K’
JkgK *

© Jkg K

@) Jkg'K

DUHS 2022

Q38.

Firstlaw of thermodynamics is mathematically
represented as: [DUHS 2022]

® AU = AQ — AW

AQ = AW — AU

© AU = AW — AQ

© AW = AQ + AU

DUHS 2022

Q39. NUMS 2022

Firstlaw of thermodynamic is based on: [NUMS 2022]
(n) Law of conservation of charge

Law of conservation of energy

(©) Law of conservation of mass

(©) Law of conservation of momentum
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Q40. NUMS 2022

The thermodynamics process during which the
pressureis kept constantis called: [NUMS 2022]
(a) Adiabatic process

Isothermal process

(© Isochoric process

(D) Isobaric process

Q41. PMDC 2021

C, — C, value, find if 3 moles of gasis given [NMDCAT
2021]

@ 7R
® 5R
© 2R
® 3R

Q42. PMDC 2020

In which process the entire of heat supplied to the gas
is converted to the internal energy of the gas?
[NMDCAT 2020]

(a) Adiabatic process

Isobaric process

(c) Isothermal process

(0) Isochoric process

Q43. PMDC 2020

The internal energy of a system during anisothermal
process: [NMDCAT 2020]

(&) Decreases
Remain constant
() Becomezero
(D) Increases

Q44. NUMS 2020

In a certain process, 400)J of heat energy is supplied
to asystem and at the same time 150)J of work is done
by the system. The increase in internal energy of
systemis [NUMS 2020]

@® 150
500J
© 300)
© 2501
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Q45. NUMS 2020

The rapid escape of air from a burst tyre is an example
of: [NUMS 2020]
(@) Isobaric

Isochoric
(©) Adiabatic

(D) Isothermal

Q46. MDCAT 2019

The sum of all forms of molecular energies (kinetic and
potential) of a substance is termed as? [MDCAT 2019]
(&) Heat energy

Absolute energy

(©) Internal energy

(D) Elastic energy

Q47. MDCAT 2018

If one mole of anideal gasis heated at constant
pressure, then the first law of thermodynamics can be
written as: [MDCAT 2018]

® C,AT = C, AT + PAT

C,AT = C,AT + VAP

© C,AT = C,AT + PAV

© AC,T = AC,T + PAV

Q48. MDCAT 2018
fC, = %R, C, willbe [MDCAT 2018]

@e®®
=13 l\;g .\;5; _—,-;;.‘

=

Q49. KMU 2018

The amount of heat required to raise the temperature
of 10 moles of water from 70K to 80K (molar heat
capacity of water 75.24)) is: [ETEA 2018]

@) 572.4)

0.7524}
© 95.24)

®) 7524

Q50. KMU 2014
The amount of heat required to raise the temperature
of 1kg of substance through 1Kis called; [ETEA 2014]

(&) Specific heat
One calorie
(©) Heat capacity
(©) 1Joule
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Q51. MDCAT 2013
What s the factor upon which change in internal
energy of anideal gas depends? [MCAT 2013]

(&) Changeinvolume

Path followed to change internal energy
(©) Changedinvolume and temperature
(o) Changeintemperature
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Question #1

Which one of the following is the best condition for performing
maximum work by any thermodynamic system? [SZA...

3
CORE CONCEPT AND DERIVATION

SZABMU 2024

The mechanical work done by a gas expanding from ¥} to V, is
exactly equalto the area under its curve on a Pressure-Volume
(P-V) diagram.

2. Formula:

3. Solution:

* |nanlsobaric expansion, pressure remains constantly high
atits maximumi initial value, generating arectangulararea(
P x AV).

s Inlsothermal expansion, pressure slowly drops as volume
increases, creating a curved area smallerthan the
rectangle.

s+ |nAdiabatic expansion, pressure drops even more
steeply, yielding the smallest area.

* Therefore, for givenidentical volume limits, the Isobaric
process yields the maximum mathematical area, and thus
maximum work.

4. Why other options are incorrect:

Isochoric process produces exactly zero work. Isothermal and
adiabatic processes produce progressively less work due to
dropping pressures.

beambeprep.com Page 8 of 33

Question #2

In anisothermal condition of any thermodynamic system, the
change ininternal energy: [SZABMU 2024]

1.
CORE CONCEPT AND DERIVATION

SZABMU 2024

Theinternal energy of anideal gasis a strict function of its
temperature. If the temperature does not change, neither does
theinternal energy.

2. Formula:

AU = nC, AT

3. Solution:

e Anisothermal condition mandates that temperature
remains exactly constant throughout the entire expansion
or compression.

s Therefore, the changeintemperatureiszero (AT = 0).

e Substituting this into the energy formula, the CHANGE in
internal energy AU becomes mathematically exactly zero.

4. Why other options are incorrect:

While the total absoclute internal energy U remains constant, the
question specifically asks for the change ininternal energy (AU
). which is strictly zero.
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Question #3

in which of the following condition, the thermodynamics system
does not perform any work? [SZABMU 2024]

g
CORE CONCEPT AND DERIVATION

SZABMU 2024

In physics, thermodynamic work requires a spatial change.
Without a change in boundary (volume), no physical work can be
transferred to the environment.

2. Formula:

W = PAV

3. Solution:

« Toperformzerowork, the formulareqguires AV = 0.

* Aprocesswhere the volume is artificially or physically
locked (such as heating a gas inside a thick, unyielding
metal sphere) guarantees AV = 0.

+ Thisrigidly constrained process is officially termed an
Isochoric condition.

4. Why other options are incorrect:
All other listed processes (isothermal, isobaric, adiabatic)

inherently involve a changing volume, meaning they
mathematically will produce non-zero work.
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Question #4 KU 2024

Inan adiabatic process, how does the temperature of a gas change
as its volume decreases? [KU 2024]

15
CORE CONCEPT AND DERIVATION

Inan adiabatic process, the systemis perfectly insulated so no
heat escapes. Any work done ON the system directly
compresses the gas and fuels an increase ininternal energy.

2. Formula:

Wun.-i_\-'stcm =AU — TxU

3. Solution:

« Whenvolume decreases (compression), the environment
is physically doing work ON the gas.

s Because noheat canescape to the surroundings (Q = 0),
all of this mechanical energy is absorbed entirely into the
internal kinetic energy of the gas molecules.

e Anincreaseininternal kinetic energy directly manifests as
anincrease inthe absolute temperature of the gas.

4. Why other options are incorrect:
Temperature decreases only during an adiabatic expansion

(volume increases). It cannot remain constant unless itis an
isothermal process.

Official Solved Edition



beambeprep.com

BEAMBEPREP - PHYSICS - 07. THERMODYNAMICS

Question #5 KU 2024

During anisothermal expansion of anideal gas, which of the
following statement is true? [KU 2024]

g
CORE CONCEPT AND DERIVATION

Thermodynamic nomenclature strictly dictates the physical
parameters of the process. 'Isothermal’ directly defines the
thermal state.

2. Formula:

AT =)

3. Solution:

s The prefix'iso’ denotes equality or constancy. 'Thermal’
relates to temperature.

s« Therefore, by strict definition, anisothermal expansion
occursin such a slow, heat-exchanging manner that the

temperature of the gas is maintained absolutely constant.

4. Why other options are incorrect:

Inisothermal expansion, pressure drops (not increases), work is
definitely done (not zero), and internal energy remains constant
(doesnotincrease).
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Question #6 KU 2024

Consider anideal gas confined to the cylinder with a fixed position,
on heating the gas, all the heat supplie...

15
CORE CONCEPT AND DERIVATION

A 'fixed position’ piston creates an Isochoric (constant volume)
process. Furthermore, an 'ideal gas’ has no intermolecular
forces, meaning it possesses zero potential energy.

2. Formula:

Q =AU (where U = K.Eandational)

3. Solution:

s Becausethevolumeis fixed, work doneiszero (W = 0).
Thus, First Law states @ = AU.

e Allsupplied heat goes directly into increasing the internal
energy.

* Bythekinetic theory of gases, the internal energy of a
purely ideal gas consists exclusively of the translational
kinetic energy of its molecules.

4. Why other options are incorrect:

Anideal gas is theoretically defined as having absolutely no
intermolecular forces, therefore zero potential energy. Heating
agas cannot create new molecules.
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Question #7 UHS 2024

During the isothermal process, the temperature [UHS 2024]
1
CORE CONCEPT AND DERIVATION

Anisothermal process is defined by strict thermal equilibrium
with a massive external heat reservoir, ensuring the system's
temperature never drifts.

2. Formula:

T'(t) = constant

3. Solution:

* Foraprocess tobemathematically classified as
isothermal, the temperature T' must not vary at any

singular moment.

+ The heatreservoir actively supplies orremoves heat
exactly as needed throughout the entire duration of the
volume change to strictly hold T' constant from start to
finish.

4. Why other options are incorrect:

If temperature alters or only remains constant initially, the
mathematicalintegration for isothermal work (W =

nRT In(15/V7)) becomesinvalid. It must be constant the entire
time.

beambeprep.com Page 11 of 33
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Question #8 UHS 2024

What is the value of heat (Q) in an adiabatic process? [UHS 2024]
1.
CORE CONCEPT AND DERIVATION

The cornerstone definition of an adiabatic thermodynamic
process is absolute thermalisolation from the surrounding
environment.

2. Formula:

3. Solution:

e Inanadiabatic process, the boundary of the systemis
considered perfectly insulated (like a perfect thermos
flask).

e Becausenoheatcanpermeate this boundary, the net
heat transfer entering or leaving the system s strictly zero.

* Consequently, = 0.

4. Why other options are incorrect:

Valueslike +1, -1, or +2 imply a finite, quantifiable heat transfer,
which directly contradicts the physical definition of 'adiabatic’.
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Question #9 NUMS 2024

Aprocess in which all the heat energy is used forincreasing internal
energy of the systemis known as: [NUMS...

g
CORE CONCEPT AND DERIVATION

If allincoming heat strictly increases internal energy, it means
none of the energy is being spent performing mechanical work
onthe environment.

2. Formula:

Q=AU+W — Q=AU #W=0

3. Solution:

s Forworktobe absolute zero, the system's boundary must
not move (i.e., volume remains perfectly constant).

s Aprocessoccurring strictly at constant volumeis formally
termed an Isochoric process.

* Therefore, inanisochoric heating process, 100% of the
input heat convertsinto internal kinetic energy.

4. Why other options are incorrect:

Inisobaric, part of the heat does work. Inisothermal, all heat
doeswork. Inadiabatic, no heat enters at all.
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Question #10 BUMHS 2024

When a gas is expanded at constant temperature then it [BUMHS
2024]

15
CORE CONCEPT AND DERIVATION

During anexpansion, a gas uses its owninternal energy to push
outward against external pressure. If it wants to maintaina
constanttemperature, it mustreplenish that lost energy.

2. Formula:

AU=0 = Q=W

3. Solution:

s Anexpansionstrictly means work is done BY the gas (W =
0).

* Sincethe temperature isrigidly constant (isothermal),
internal energy cannot change (AU = 0).

* Applying the First Law: @ = 0 + W. Since W is positive,
must be positive.

« Apositive ) indicates that the gas actively absorbs heat
from the thermal reservoir to compensate for the work it is
doing.

4. Why other options are incorrect:
If itreleased heat or absorbed nothing, its internal energy would

plummet during expansion, causing a massive drop in
temperature, violating the isothermal constraint.

Official Solved Edition



BEAMBEPREP - PHYSICS - 07. THERMODYNAMICS

Question #11 BUMHS 2024

Which of the following condition must be true for transfer of energy
from an object at temperature [Formula] t...

g
CORE CONCEPT AND DERIVATION

The Second Law of Thermodynamics (Clausius statement)
dictates the absolute natural direction of spontaneous heat
flow.

2. Formula:

Qpontancons — from High T to Low T

3. Solution:

s Heatenergyinherently flows down a thermal gradient,
much like water flowing downhill.

s Forheatto naturally transfer from Object 1to Object 2,
Object 1MUST possess a higher average kinetic
temperature than Object 2.

s Therefore, the absolute required mathematical condition
isTy > Th.

4. Why other options are incorrect:

If T, = T, they are in thermal equilibrium and net heat transfer is
exactlyzero. If T} < Ty, heat would naturally flowin the reverse
direction(from2tol).
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Question #12 BUMHS 2024

If heat equal to 0.1) s provided to the gas contained ina cylinder
and it expands through [Formula] at [For...

15
CORE CONCEPT AND DERIVATION

The First Law of Thermodynamics dictates that thechangeina
system's internal energy is the difference between the heat
added toit and the mechanical work it performs onits
surroundings.

2. Formula:

W=PAV and AU=Q-W

3. Solution:

e First, calculate the mechanical work done by the gas
during expansion: W = P x AV.

s Substitute the givenvalues: W = (1 N,/m2) x (0.1 m?) =
0.1 Joules.

s Next, apply the First Law of Thermodynamics. The heat
provided tothe gasis} = +0.1 .

s Calculate the changeininternal energy: AU = 0.1.J —
0L1J=01L

« Sincethe netchangeininternal energy is exactly zero, the
internal energy strictly remains the same.

4. Why other options are incorrect:

If a studentincorrectly added the work instead of subtracting it
(assuming work was done ON the gas instead of BY the gas),
theywould get anincrease of 0.2 J. If they ignored the work
entirely, they would assume it increases by 0.1). Proper sign
conventionis required to see they cancel out perfectly.
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Question #13

Foranideal gas equation [Formula] , the dimensions of real gas
constant Rare: [UHS 2023]

g
CORE CONCEPT AND DERIVATION

UHS 202

Dimensional analysis is used to find the base Sl units of a
constant by isolating it in a known physical equation.

2. Formula:

3. Solution:

The product of Pressure and Volume (PV) has the exact
same dimensions as Energy or Work (Joules).

The dimension of Energy is [M LT 2.

Temperature (T') has the dimension of [K|. Moles (n) are
dimensionless or defined as [mol]. but often omitted in
basic dimensional brackets.

Dividing Energy by Temperature yields: [ML*T 2K ].

4. Why other options are incorrect:
Otherdimensional formulas representincorrect physics, such

asdividing by volume instead of multiplying (yielding negative
length dimensions).

beambeprep.com
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Question #14

First law of thermodynamics concerns with the conservation of
[UHS 2023]

15
CORE CONCEPT AND DERIVATION

UHS 2023

The First Law explicitly states that the total energy of anisolated
system remains strictly constant; it only changes physical
forms.

2. Formula:

AU=Q-W

3. Solution:

The law mathematically accounts for all energy entering or
leaving a thermodynamic system.

It states that heat is a form of energy transfer, which
converts into internal energy and mechanical work,
proving energy is conserved.

4. Why other options are incorrect:
Work and Heat are merely specific forms of energy transfer;

they are not conserved individually (e.g., work can convert
entirely to heat). Itis total Energy thatis conserved.
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Question #15 UHS 2023

Anideal gas has molar specific heat [Formula] at constant pressure.
When the temperature of nmolesisincrea...

g
CORE CONCEPT AND DERIVATION

The change ininternal energy of anideal gas strictly relies onits
molar specific heat at constant volume (C, ), regardless of the
thermodynamic processitundergoes.

2. Formula:

&U = TI-C:AT and Cp == Cu =R

3. Solution:

+ Weknowinternal energy dependsonC,,s0 AU = nC,AT.

+ Using Mayer's relation, we can express Cy in terms of Cp:
Co=Cp—R.

* Substituting this back into the internal energy equation
gives: AU = n(C, — R)AT.

4. Why other options are incorrect:
Option nC,AT represents the total heat supplied (@) at

constant pressure, not justinternal energy. Other options use
incorrect mathematical variations of Mayer's relation.
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Question #16 SZABMU 2023

The relation between [Formula] and [Formula] is given as: [SZABMU
2023]

15
CORE CONCEPT AND DERIVATION

Mayer's relation dictates that a gas heated at constant pressure
reguires more heat to raise its temperature than at constant
volume because extraenergy is neededto do expansion work
against atmospheric pressure.

2. Formula:

Cp=0Cv+ R

3. Solution:

e (,(heatcapacity at constant pressure) must account for
both internal energy and work done.

s (), (heat capacity at constant volume) only accounts for
internal energy.

s« Thedifferenceis exactly the work done permole per
Kelvin, which is the universal gas constant R.

s Thus, algebraically: C, — C. = R.

4. Why other options are incorrect:

C, — C, = Rwould falsely imply that C, is larger. Adding them
together has no physical thermodynamic significance.
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Question #17

The equation of [Formula] law of thermodynamics is: [SZABMU
2023]

g
CORE CONCEPT AND DERIVATION

SZABMU 2023

The First Law of Thermodynamics serves as the energy
conservationledger for thermal systems, tracking heat input,
energy storage, and work output.

2. Formula:

Q=AU+W

3. Solution:

s« By standard convention(where work done BY the gasis
positive), the heat energy supplied to the system (Q2)
serves two simultaneous purposes:

s First, itincreases the kinetic energy of the molecules, thus
raising the internal energy (AU).

s Second, any remaining energy pushes the piston outward,
performing mechanical work (W) on the environment.

s Therefore, the totalinput equals the sum of the outcomes:
Q=AU+W.

4. Why other options are incorrect:
Equationslike W = @ + AU would violate energy conservation

by suggesting work outputis greater than heat input when
internal energy also increases.
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Question #18

The thermodynamics process during which the pressure is kept
constant is called: [SZABMU 2023]

15
CORE CONCEPT AND DERIVATION

SZABMU 2023

Athermodynamic process that involves changing state
variables (V, T) while explicitly maintaining a constant pressure
constraint is known as an isobaric process.

2. Formula:

P = constant — AP =10

3. Solution:

s 'lso'stands forequal/constant. 'Baric' refers to pressure
(originating from 'baros' meaning weight, related to
barometers).

e Whena gas expands but the external pressure (like a freely
moving piston under constant atmospheric weight)
doesn't change, the process is Isobaric.

4. Why other options are incorrect:

Isochoric means constant volume. Isothermal means constant
temperature. Adiabatic means zero heat exchange.
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Question #19 LEH(%] KMU 2023
The expression, [Formula] is equal to: [ETEA 2023]

1;

CORE CONCEPT AND DERIVATION

Mayer's equation establishes the absolute mathematical
relationship between the specific heats of ideal gases.

2. Formula:

3. Solution:

* Startwiththe standard equation: C;, — C, = R.
* Theguestion asks forthe equivalent of C, — R.

+ By algebraically rearranging the terms (subtracting R from
both sides and adding C, to both sides), we yield: C,, -
R=0..

4. Why other options are incorrect:

All other options fail simple algebraic rearrangement. Risthe
differenceitself, not the resulting specific heat.
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Question #20 KMU 2023

Inacertain process, 200J of heat energy is supplied to a system
and the same time 50 J of work is done by th...

15
CORE CONCEPT AND DERIVATION

The First Law of Thermodynamics tracks energy conservation.
Net energy stored inthe systemis the energy added minus the
energy expelled as work.,

2. Formula:

AU=Q-W

3. Solution:

s Givenheat supplied to the system, Q@ = +200 J.
e Givenwork done by the system, W = +50 J.
e Substitute into the First Law: AU = 200 — 50.

 Theresultingincreaseininternal energyis 150 J.

4. Why other options are incorrect:
Adding 200 and 50 yields 250 (incorrectly assuming work was

done ON the system). Other answers result from arbitrary
division or ignoring the work completely.
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Question #21 LGHIY] KMU 2023
Work done duringisochoric processis: [ETEA Z023]

15
CORE CONCEPT AND DERIVATION

In thermodynamics, physical work is only accomplished when a
boundary is moved against a force, which manifests as a
changeinvolume.

2. Formula:

W = PAV

3. Solution:

¢ Anisochoric process strictly means the volume remains
perfectly constant throughout the state change.

« Mathematically, this means the change in volume AV = 0.

* Substituting thisinto the work equationyields W =
P(0) = 0.

* Thus, absolutely zero work is done.

4. Why other options are incorrect:
Work cannot be positive or negative if the piston physically

does not move. Maximum work is typically associated with
isobaric processes (for the same volume expansion limits).
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Question #22 DUHS 2023

Which law has a graph similar to the graph of isothermal process?
[SINDH 2023]

15
CORE CONCEPT AND DERIVATION

The visual representation (P-V graph) of a thermodynamic
process is governed by its mathematical proportionality.

2. Formula:

PV = constant  (Isothermal)

3. Solution:

* Anisothermal process operates at a strictly constant
temperature.

* Boyle'sLaw states that at a constant temperature,
Pressure and Volume are inversely proportional (P o< {r}.

* Bothanisothermal process and Boyle's Law
mathematically graph as a hyperbola (a downward curving
line)ona P-Vdiagram.

4. Why other options are incorrect:

Charles's Law graphs as a straightline (V directly proportional to
T). Avogadro's Lawrelates V and n(straight line). Neither
matches the hyperbolic curve of anisothermal expansion.
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Question #23 DUHS 2023

The property of the system that does not change during an
adiabatic change [SINDH 2023]

g
CORE CONCEPT AND DERIVATION

An adiabatic process is strictly defined by extreme thermal
insulation or extremely rapid expansion/compression,
completely preventing heat exchange.

2. Formula:

AQ =0

3. Solution:

s Because the boundaryis perfectlyinsulated, thermal
energy (heat) can neither enter nor escape the system.

« Therefore, the total amount of heat () transferred
remains zero; the heat contentis unchanged from outside
sources.

* Incontrast, because workis done, the internal energy.
temperature, pressure, and volume all dynamically
change.

4. Why other options are incorrect:
In an adiabatic compression, work is done ON the gas, so

volume decreases, pressure spikes, and temperature rises.
Only the heat transfer strictly remains zero.
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Question #24 DUHS 2023

The process in which no external work is performed is called: [SINDH
2023]

15
CORE CONCEPT AND DERIVATION

Thermodynamic work is strictly the product of external pressure
and the change in the physical boundaries (volume) of the
system.

2. Formula:

W = PAV

3. Solution:

s Forworkto be absolute zero, one of the components of
the work eguation must be zero.

s Since absolute pressure P of a gasisnever zero, the
volume change AV mustbe zero.

s Aprocesswhere AV = (istermed anlsochoric process
{constant volume).

4. Why other options are incorrect:
Isothermal, isobaric, and adiabatic processes all permit the

volume of the gasto expand or compress, meaning external
work is definitively performed in all of them.
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Question #25 FLGH(:)] NUMS 2023
Inisochoric process: [NUMS 2023]

15
CORE CONCEPT AND DERIVATION

Thermodynamic process names reflect the specific physical
parameterthatisrigidly lockedin place during the state
change.

2. Formula:

AV =10

3. Solution:

+ 'Iso'meansconstant.

+ 'Choric' derives from the Greek 'chora’, meaning space or
volume.

e Therefore, anlsochoric process is one where the volume
of the systemis forced to be kept strictly constant, usually
by heating a gasin a sealed, rigid steel container.

4. Why other options are incorrect:
Constant pressure describes anisobaric process. Constant

temperature describes anisothermal process. Zero heat
exchange describes an adiabatic process.
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Question #2646 NUMS 2023

If 42 | heat is transferred to the system during expansion, what is the
change ininternal energy when work do...

15
CORE CONCEPT AND DERIVATION

The First Law of Thermodynamics operates as an energy
balance sheet: Energy In (Heat) minus Energy Out (Work) equals
Energy Stored(Internal Energy).

2. Formula:

AU=Q-W

3. Solution:

s Heat transferred INTO the system is positive: Q = +42 J.

e Workdone BY the system during expansion is positive:
W =432

e Apply the equation: AU = 42 — 32.

* Thenetchangeininternal energyis AU = +10 J.

4. Why other options are incorrect:
Adding the numbers yields 74 ), which incorrectly assumes work

was done ON the system (compression) rather than BY the
system (expansion).
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Question #27 NUMS 2023

The [Formula] law of thermodynamic is the generalization of the law
of conservation of: [NUMS 2023]

g
CORE CONCEPT AND DERIVATION

The First Law of Thermodynamics bridges the gap between
mechanics and thermal physics by proving that heat is simply
another transferable form of energy.

2. Formula:

AU=Q-W

3. Solution:

s« Before thislaw, heat and mechanical work were thought
tobe completely separate entities.

s« TheFirst Law dictates that the total energy (accounting for
both heat and work) in an isolated universe remains strictly
constant.

e Thus,itis the direct thermal generalization of the universal
Law of Conservation of Energy.

4. Why other options are incorrect:

Conservation of momentum applies strictly to forces and
collisions. Conservation of charge applies to
electromagnetism. Thermodynamics inherently deals with
energy.
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Question #28 UHS 2022

Thermodynamics is that branch of Physics in which we study [UHS
20221

15
CORE CONCEPT AND DERIVATION

Thermodynamics is fundamentally the study of heat, work,
temperature, and energy dynamics. The termitself combines
‘thermo’ (heat) and 'dynamics’ (mechanical power/motion).

2. Formula:
W = J@Q (Mechanical equivalent of heat)

3. Solution:

e Theprimary focus of classical thermodynamicsis
understanding how thermal energy (heat)is converted to
and from other forms of energy, particularly mechanical
energy (work).

* Thisis perfectly described by the First and Second Laws
of Thermodynamics.

4. Why other options are incorrect:

Kinetic/potential energy is classical mechanics. Chemical
energy is thermochemistry. lonization energy belongs to atomic
physics.
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Question #29 UHS 2022

When a gas is compressed isothermally, the product of its pressure
and volume during the process is: [UHS 2022...

g
CORE CONCEPT AND DERIVATION

According to Boyle's Law, for a fixed mass of an ideal gas kept
at asteady temperature, the pressureisinversely proportional
tothe volume.

2. Formula:

PV = constant

3. Solution:

¢ Anisothermal compression means temperature T remains
completely unchanged.

+ Basedontheidealgaslaw PV = nRT, sincen, R, andT
are all constants, their product nRT must be a constant.

« Conseqguently, the product of pressure andvolume (PV)
remains constant throughout the entire compression.

4. Why other options are incorrect:

The product cannot be zero because matter exists (P, V> 0). ltis
strictly constant as dictated by the ideal gas equation, not
variable.
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Question #30 UHS 2022

Temperature of given mass of a gas is changed from [Formula] to
[Formula] during an isobaric process, volume o...

15
CORE CONCEPT AND DERIVATION

Charles's Law dictates that at constant pressure, volumeis
directly proportional to absolute temperature (Kelvin), NOT
Celsius.
2. Formula:

Wi W

o

3. Solution:

e Convertinitial temperature to Kelvin: T} = 150 + 273 =
423 K.

e Convert final temperature to Kelvin: Tb = 300 + 273 =
573 K.

e Theratio %}l =i ~ 1.35.

s SinceV, = 1.35V], the volume increases but does not
double. Itis strictly less than double.

4. Why other options are incorrect:

Acommon student error is to look at 150°C and 300°C and
assume the temperature doubled. Thermodynamics requires all
ratios to be computed in absolute Kelvin.
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Question #31 SZABMU 2022

The thermodynamic process during which volume of the system
remains constant is called: [SZABMU 2022]

g
CORE CONCEPT AND DERIVATION

Thermodynamic processes are named based on the property
that remainsrigid or unchanging throughout the physical
transformation.

2. Formula:

AV =0 = W=10

3. Solution:

¢ The prefix'iso-' means equal or constant.
o The suffix'-choric' pertains to space orvolume.

+ Therefore, anlsochoric processis defined strictly as a
thermodynamic change where the container's volume
remains completely unchanged.

4. Why other options are incorrect:

Isobaric means constant pressure. [sothermal means constant
temperature. Adiabatic means zero heat transfer.
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Question #32 SZABMU2022

The conditions for application of Boyle's law holds good in:
[SZABMU 2022]

15
CORE CONCEPT AND DERIVATION

Boyle's Law states that the pressure of a given mass of an ideal
gasisinversely proportional to its volume, provided the
temperature remains absolutely constant.

2. Formula:

1
P x v (at constant T')

3. Solution:

s Because Boyle'slaw strictly requires a constant
temperature to be mathematically valid (PV = constant),
the thermodynamic environment must enforce this.

s Aprocessthat maintains a constant temperature is
defined as anisothermal process.

4. Why other options are incorrect:
|sobaric processes enforce constant pressure (Charles's Law).

Isochoric processes enforce constant volume (Gay-Lussac's
Law). Adiabatic processes allow temperature to fluctuate.
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Question #33

The internal energy of a system during an isothermal process:
[SZABMU 2022]

g
CORE CONCEPT AND DERIVATION

For anideal gas, internal energy is purely a function of its
absolute kinetic temperature. If the temperature does not
change, theinternal kinetic energy cannot change.

2. Formula:

AU = nC, AT

3. Solution:

s Anisothermal processis characterized by AT = 0.

« Plugging thisinto the internal energy equation yields
AU =10.

* Becausethechangeiszero, the totalinternal energy
remains constant throughout the entire process.

4. Why other options are incorrect:

Internal energy cannot decrease orincrease unless the

termperature changes. It cannot become zero unless the gas

SZABMU 2022

reaches absolute zero (0 K), which is not the case fora standard

isothermal process.
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Question #34

Two bodies A and B of temperature [Formula] and [Formula] are
brought in thermal contact with each other. Whic...

15
CORE CONCEPT AND DERIVATION

SZABMU 2022

According to the Zeroth Law of Thermodynamics, two systems
inthermal contact will exchange heat until they reach thermal
equilibrium, at which point their temperatures must be exactly
equal.

2. Formula:

T4 = Te = Tequilibrium

3. Solution:

e Heat willflow from the hotter body (A) to the colder body
(B).

e Thisflow continues until the temperatures equalize.

e | ooking at the options, the only mathematical state where
Taexactly equals T is 45°C. The specific final value
depends on mass and specific heat, but equality is strictly
required.

4. Why other options are incorrect:

Options with unequal temperatures signify that thermal
equilibrium has not yet beenreached and heat is still flowing.
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Question #35 LGH(E) KMU 2022
in anisolated thermodynamic system: [ETEA 2022]

15
CORE CONCEPT AND DERIVATION

Thermodynamic systems are classified by their boundaries. An
'isolated' system represents the most restrictive boundary
possible in physics.

2. Formula:

Am=0 and Q=0W =0

3. Solution:

* An OPEN system allows both mass and energy to crossits
boundaries.

o ACLOSED system allows energy (heat/work) to cross, but
mass is blocked.

e AnISOLATED systemis completely sealed: absolutely no
mass canescape, and absolutely no energy (neither heat
norwork) can cross the boundary.

4. Why other options are incorrect:

Saying 'no heat transfers' only describes an adiabatic or closed
system. Saying 'no mass transfers' only describes a closed
system. Only 'neither heat normass' accurately defines total
isolation.
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Question #36 LGHEY BUMHS 2022
Thermal equilibrium in environment occurs due to: [BMU 2022]
1.

CORE CONCEPT AND DERIVATION

Thermal equilibrium is achieved when two regions in thermal
contact cease to have anet exchange of thermal energy,
meaning they have reached the exact same temperature.

2. Formula:

AQ = mcAT

3. Solution:

e [|fthereis atemperature gradientinan environment,
nature seeks balance.

e Thisbalanceis achieved through the physical flow of heat
from the higher temperature region to the lower
termnperature region.

e Therefore,itis the fundamental mechanism of 'heat flow’
that eventually neutralizes the gradient, resultingin
equilibrium.

4. Why other options are incorrect:
Heat generation actively disrupts equilibrium. Absorption and

dissipation are singular viewpoints of the mechanism; 'heat
flow' encompasses the entire interactive transfer process.
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Question #37 ECTHY] DUHS 2022
Specific heat capacity of a gas is measured in: [DUHS 2022]

15
CORE CONCEPT AND DERIVATION

Specific heat capacity determines how much thermal energy is
required to raise the temperature of one unit of mass by one
unit of absolute temperature.

2. Formula:

3. Solution:

+ |ookattheunitsinthe formula: @ isin Joules (J).
¢ Massmisinkilograms (kg).
+ Temperature change AT isinKelvin (K).

¢+ Combining these gives: &, which is mathematically
writtenas J kg 'K .

4. Why other options are incorrect:
Other options have incorrect inverse signs (e.g., placing mass in

the numerator rather than denominator) or use inappropriate
degrees for Kelvin.
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Question #38 DUHS 2022

First law of thermodynamics is mathematically represented as:
[DUHS 2022]

15
CORE CONCEPT AND DERIVATION

The First Law of Thermodynamics is the law of conservation of
energy applied to thermal systems, balancing heat, internal
energy, and work,

2. Formula:

AQ = AU + AW

3. Solution:

s« Thestandard sign convention equation states that heat
added to a system (A(Q)) causes achangeininternal
energy (AU) and does work on the surroundings (AW).

* Rearranging this algebraically to isolate internal energy
gives: AU = AQ — AW,

4. Why other options are incorrect:
The other equations fail basic algebraic rearrangement of the

First Law orimply incorrect physical phenomena (like work
generating heat without changing internal energy).
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Question #39 LGH(E)] NUMS 2022
Firstlaw of thermodynamic is based on: [NUMS 2022]

15
CORE CONCEPT AND DERIVATION

The First Law of Thermodynamics establishes that energy can
be transformed from one form to another, but can be neither
created nor destroyed.

2. Formula:

AQ = AU + AW

3. Solution:

* The equationstatesthatwhateverthermal energyis
added to the system must exactly equal the energy
stored within the molecules plus the mechanical energy
expended aswork.

« Thisis adirect, macroscopic manifestation of the universal
Principle of Conservation of Energy.

4. Why other options are incorrect:
Thermodynamics does not strictly govern particle charge, mass

creation (outside nuclear physics), ormechanical momentum in
this specific context.
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Question #40 NUMS 2022

The thermodynamics process during which the pressure is kept
constant is called: [NUMS 2022]

15
CORE CONCEPT AND DERIVATION

Different thermodynamic processes are characterized by the
state variable (P, V. T, Q) that is artificially or naturally constrained
toremain unchanged.

2. Formula:

AP =1

3. Solution:

s Theprefix'iso-'means equal or unchanged.
* Theroot'baric' relates to pressure (e.g., barometer, bars).

* Therefore, aprocess strictly operating under a fixed,
constant pressure is termed anlsobaric process.

4. Why other options are incorrect:
Isochoric locks volume. Isothermal locks temperature.

Adiabatic locks heat transfer. None of these guarantee
constant pressure.
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Question #41 PMDC 2021

[Formula] value, find if 3 moles of gas is given [NMDCAT 2021]
1;
CORE CONCEPT AND DERIVATION

The difference between the total heat capacity at constant
pressure and constant volume for 'n’ moles of anideal gas
equalsnR.

2. Formula:

C,—C,=nR

3. Solution:

* The standard molar specific heatrelationis ¢, — ¢, = R(for
1mole).

* Theqguestionrefers to the totalheat capacities C, and C,
for 3moles of the gas.

* By substituting n = 3into the extensive property relation,
wegetCp — Cy = 3R.

4. Why other options are incorrect:

Options like 2R, 5R, or 7R are purely distractor values and do not
map to the number of moles provided in the guestion stem.
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Question #42 PMDC 2020

Inwhich process the entire of heat supplied to the gas is converted
to the internal energy of the gas? [NMDCA...

15
CORE CONCEPT AND DERIVATION

If a gasis heated in arigid container, its volume cannot change.
Since work done is pressure multiplied by the change in volume,
zerovolume change means zero work done.

2. Formula:

Q=AU+W

3. Solution:

s |nanisochoric process, volumeis constant (AV = 0).
e \Workdone W = PAV = (.
e Applying the First Law of Thermodynamics: Q = AU + 0.

¢ Therefore, allheat supplied (@) increases the internal
energy (AU).

4. Why other options are incorrect:

Inisothermal, all heat converts to work. Inisobaric, heat splits
into internal energy and work. In adiabatic, no heat is supplied at
all.
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Question #43 RGHAL)] PMDC 2020

The internal energy of a system during an isothermal process:
[NMDCAT2020]

g
CORE CONCEPT AND DERIVATION

For anideal gas, the internal energy is directly proportional to its
absolute temperature.

2. Formula:

UoxT = Al =n AT

3. Solution:

* Anisothermal processis defined as athermodynamic
change where the temperature remains constant (AT = 0

).

* Since the change intemperature is zero, the changein
internal energy AU is also zero.

+ Hence, the internal energy remains completely constant
throughout the process.

4. Why other options are incorrect:

Internal energy would increase during heating (temp rise) and
decrease during cooling (temp fall), but cannot change if
temperature is locked.
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Question #44 LCH(2))] NUMS 2020

Inacertain process, 400) of heat energy is supplied to asystem
and at the same time 150J of work is done by...

15
CORE CONCEPT AND DERIVATION

The First Law of Thermodynamics dictates that energy is
conserved. The heat added to a system splitsinto changingits
internal energy and doing work on the surroundings.

2. Formula:

Q=AU+W

3. Solution:

s |dentify givenvalues with correct sign conventions: Heat
supplied () = +400 J, Work done BY the system W =
+150.J.

s Rearrange the formula to solve forinternal energy: AU =

Q-Ww.

s Substitute values: A7 = 400 — 150.

s  Result: AV = 250 J.

4. Why other options are incorrect:

Adding the numbers instead of subtracting gives 550). Failing
to account for work gives 400J. The correct energy balance
reguires subtracting the energy lost as work.
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Question #45 NUMS 2020

The rapid escape of air from a burst tyre is an example of: [NUMS
2020]

g
CORE CONCEPT AND DERIVATION

Thermodynamic processes thathappen extremely fast do not
leave enough time for heat to exchange with the surrounding
environment.

2. Formula:

Q=0 = W=-AU

3. Solution:

s When atire bursts, the high-pressure air expands rapidly
into the atmosphere.

s Because the expansionis highly sudden, there is
practically zero time for heat to flowinto or out of the gas(
Q=0).

o Anyprocess where heat exchangeis zerois strictly
defined as an adiabatic process.

4. Why other options are incorrect:
Isothermal processes must happen very slowly to allow heat

exchange. Isochoric processes require a constant volume.
Isobaric requires constant pressure.
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Question #46 LGH (=] MDCAT 2019

The sum of all forms of molecular energies (kinetic and potential) of
asubstanceis termed as? [MDCAT 2019]

15
CORE CONCEPT AND DERIVATION

In thermodynamics, the macroscopic properties of a system
are defined by the microscopic energies of its particles. The
total microscopic energy is called Internal Energy.

2. Formula:

U =XE, + LE,

3. Solution:

s Bydefinition, the internal energy (I/) of a thermodynamic
systemis the sum of the random kinetic energies of its
molecules and the potential energies associated with
intermolecular forces.

4. Why other options are incorrect:
Heat is energy in transit, not energy contained within a system.

Absolute energy and elastic energy do not properly describe
the sum of all microscopic molecular energies.
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Question #47 RCH(% MDCAT 2018 Question #48 LGH(:)] MDCAT 2018
if one mole of anideal gas is heated at constant pressure, thenthe If [Formula] , [Formula] will be [MDCAT 2018]

first law of thermodynamics can be writte... 1

1.

CORE CONCEPT AND DERIVATION
CORE CONCEPT AND DERIVATION

Molar specific heat at constant pressure (C,) is always greater

The First Law of Thermodynamics states that heat suppliedto a than molar specific heat at constant volume (C,) by an amount
system equals the increase ininternal energy plus the work equal to the universal gas constant (R).
done by the system.

2. Formula:
2. Formula:

C,-C,=R
Q=AU+W

3. Solution:

3. Solution:

: . e Rearrangetherelation:C, = C. + R.
« Atconstant pressure, heat suppliedforonemoleis @ =

C,AT.

s Substitute the givenvalue:Cp = R + R.

+ Thechangeininternal energy forany processis AU =

Gals s Calculatethesum:C, = 3R+ 3R = IR.

o Thework done at constant pressureis W = PAV.
4. Why other options are incorrect:

Other options result fromincorrect arithmetic or by erroneously

* Substituting these yields: C,AT = C, AT + PAV. subtracting Rinstead of addingit.

4. Why other options are incorrect:

Other options misrepresent the basic thermodynamic terms,
swapping specific heats orintroducing non-standard terms like
VAP which applies to steady-flow processes rather than
constant pressure expansion.
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Question #49 KMU 2018

The amount of heat required to raise the temperature of 10 moles of
water from 70K to 80K (molar heat capacity...

g
CORE CONCEPT AND DERIVATION

The heat required toraise the temperature of a given number of
moles of a substance depends enits molar heat capacity and
the change intemperature.

2. Formula:

Q = nCAT

3. Solution:

-

Identify the given values: n = 10 moles, C' = 75.24 J/mol K.

L]

Calculate temperature change: AT = 80 K - T0 K = 10 K.

L]

Substitute into the formula: @ = 10 x 75.24 x 10.

L]

Calculate final value; @ = 100 x 75.24 = 7524 J.

4. Why other options are incorrect:
The other options represent decimal errors (forgetting to

multiply by the 10 moles or the 10 K temperature difference) or
simple calculation mistakes.
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Question #50 KMU 2014

The amount of heat required to raise the temperature of 1kg of
substance through 1 Kis called; [ETEA 2014]

15
CORE CONCEPT AND DERIVATION

The specific heat capacity of a material is defined as the amount
of heat energy required to raise the temperature of a unitmass
(1kgin Slunits) of that substance by 1Kelvin (or 1°C).

2. Formula:

3. Solution:

* The questionexplicitly specifies amass of 1kg.

e Whenmassm = 1kgand AT = 1K, theheatQ is exactly
equalto the specific heat c.

4. Why other options are incorrect:
Heat capacity (without the word 'specific’) refers to the entire

body regardless of its mass. Joules and calories are units of
energy, not properties of amaterial.
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Question #51 MDCAT 2013

What is the factor upon which change in internal energy of an ideal
gas depends? [MCAT 2013]

g
CORE CONCEPT AND DERIVATION

The internal energy of anideal gas is purely translational kinetic
energy, which depends exclusively onthe absolute
temperature of the gas.

2. Formula:

= =nRT

3. Solution:

+ Since the number of moles n and the gas constant R are
constant for a fixed system, any change ininternal energy
AU isdirectly proportional to the change in temperature
AT

s Therefore, it does not depend on the path or volume
changes.

4. Why other options are incorrect:

Internal energy is a state function, meaning itis completely
independent of the path taken. For anideal gas specifically,
intermolecular forces are zero, so volume changes do not alter
potential energy.
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