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Chemical Thermodynamics

1. For a reaction, . The correct statement for the reaction
is :

a.

b.

c.

d.

(+4, -1)

2. The true statement amongst the following is :

a. S ia function of temperature but  is not a function of temperature

b. Both  and  are functions of temperature

c. Both  and  are not functions of temperature

d. is not a function of temperature but  is a function of temperature

(+4, -1)

3. For which of the following processes,  is negative ?

a.

b.

c.  diamond  graphite 

d.

(+4, -1)

4. Which of following lines correctly show the temperature dependence of
equilibrium constant , for an exothermic reaction ?

a. A and B

b. B and C

(+4, -1)

A ​g) → A ​l); ΔH = −3RT( (

ΔH = ΔU = O

ΔH = ΔU = O

∣ΔH∣ < ∣ΔU ∣

∣ΔH∣ > ∣ΔU ∣

ΔS

ΔS S

S ΔS

S ΔS

ΔS

H ​(g) →2 2H(g)

N ​(g, 1atm) →2 N ​(g, 5atm)2

C( ) → C( )

N ​(g, 273K) →2 N ​(g, 300K)2

K
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c. C and D

d. A and D

5. at  for substance 'S' in liquid state and gascous state are
 and , respectively. Vapour pressure of liquid ' S

' at  is approximately equal to 

a. 0.1 atm

b. 1 atm

c. 10 atm

d. 100 atm

(+4, -1)

6. Which one of the following equations does not correctly represent the first
law of thermodynamics for the given processes involving an ideal gas ?
(Assume non-expansion work is zero)

a. Cyclic process :

b. Isothermal process :

c. Adiabatic process :

d. Isochoric process :

(+4, -1)

7. moles of an ideal gas at  are allowed to undergo reversible
compression till its temperature becomes . If 

 and  for this process. (

a.

b.

c.

d.

(+4, -1)

Δ ​Gr
∘ 500K

+100.7 kcalmol−1 +103 kcalmol−1

500K R = 2 calK mol( −1 −1)

q = −w

q = −w

ΔU = −w

ΔU = q

5 100K

200K C ​ =V

28JK mol , caculateΔU−1 −1 Δ pV = 8.0

ΔU = 14 kJ : Δ pV =( ) 4 kJ

ΔU = 14 kJ : Δ pV =( ) 18 kJ

ΔU = 2.8 kJ : Δ pV =( ) 0.8 kJ

ΔU = 14 kJ : Δ pV =( ) 0.8 kJ
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8. An ideal gas undergoes isothermal expansion at constant pressure. During
the process :

a. enthalpy increases but entropy decreases.

b. enthalpy remains constant but entropy increases

c. enthalpy decreases but entropy increases.

d. Both enthalpy and entropy remain constant .

(+4, -1)

9. The enthalpy of vaporisation of a substance is 8400 𝐽 𝑚𝑜𝑙−1  and its boiling point
is −173.15∘ 𝐶. The entropy change for vaporisation is:

(+4,
-1)

10.  of ethane undergoes combustion at  in a bomb calorimeter The
temperature of calorimeter system (including the water) is found to rise by 
The heat evolved during combustion of ethane at constant pressure is ___

 (Nearest integer) [Given : The heat capacity of the calorimeter system
is  Assume ideal gas behaviour Atomic mass of 
and  are 12 and  respectively]

(+4,
-1)

0.3 g 27 C∘

05 C∘

kJ mol−1

20 kJ K ,R =−1 83 JK mol−1 −1 C

H 1 gmol−1
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Answers

1. Answer: d

Explanation:

For the reaction  The change in the number of moles of gaseous species
 The enthalpy change   

 The change in internal energy  Hence, 

Concepts:

1. Thermodynamics:

Thermodynamics in physics is a branch that deals with heat, work and temperature,
and their relation to energy, radiation and physical properties of matter.

Important Terms

System

A thermodynamic system is a specific portion of matter with a definite boundary on
which our attention is focused. The system boundary may be real or imaginary, fixed
or deformable.

There are three types of systems:

Isolated System – An isolated system cannot exchange both energy and mass
with its surroundings. The universe is considered an isolated system.
Closed System – Across the boundary of the closed system, the transfer of
energy takes place but the transfer of mass doesn’t take place. Refrigerators and
compression of gas in the piston-cylinder assembly are examples of closed
systems.
Open System – In an open system, the mass and energy both may be
transferred between the system and surroundings. A steam turbine is an
example of an open system.

Thermodynamic Process

A(g) → A(l)

Δn = 0 − 1 = −1 ΔH = −3RT ΔH = ΔU + ΔnRT −3RT = ΔU +

(−1)RT ΔU = −2RT ∣ΔH∣ > ∣ΔU ∣

https://collegedunia.com/exams/thermodynamics-definitions-laws-equations-and-solved-questions-chemistry-articleid-507


A system undergoes a thermodynamic process when there is some energetic change
within the system that is associated with changes in pressure, volume and internal
energy.

There are four types of thermodynamic process that have their unique properties,
and they are:

Adiabatic Process – A process in which no heat transfer takes place.
Isochoric Process – A thermodynamic process taking place at constant volume
is known as the isochoric process.
Isobaric Process – A process in which no change in pressure occurs.
Isothermal Process – A process in which no change in temperature occurs.

Laws of Thermodynamics

Zeroth Law of Thermodynamics

The Zeroth law of thermodynamics states that if two bodies are individually in
equilibrium with a separate third body, then the first two bodies are also in thermal
equilibrium with each other.

First Law of Thermodynamics 

The First law of thermodynamics is a version of the law of conservation of energy,
adapted for thermodynamic processes, distinguishing three kinds of transfer of
energy, as heat, as thermodynamic work, and as energy associated with matter
transfer, and relating them to a function of a body's state, called internal energy.

Second Law of Thermodynamics 

The Second law of thermodynamics is a physical law of thermodynamics about heat
and loss in its conversion.

Third Law of Thermodynamics

Third law of thermodynamics states, regarding the properties of closed systems in
thermodynamic equilibrium: The entropy of a system approaches a constant value
when its temperature approaches absolute zero.

https://collegedunia.com/exams/zeroth-law-of-thermodynamics-definition-application-example-and-sample-questions-physics-articleid-523
https://collegedunia.com/exams/first-law-of-thermodynamics-definition-equation-limitations-applications-sample-questions-chemistry-articleid-545
https://collegedunia.com/exams/second-law-of-thermodynamics-definition-equation-kelvin-plank-statement-clausius-statement-sample-questions-chemistry-articleid-542


2. Answer: b

Explanation:

Concepts:

1. Thermodynamics:

Thermodynamics in physics is a branch that deals with heat, work and temperature,
and their relation to energy, radiation and physical properties of matter.

Important Terms

System

A thermodynamic system is a specific portion of matter with a definite boundary on
which our attention is focused. The system boundary may be real or imaginary, fixed
or deformable.

There are three types of systems:

Isolated System – An isolated system cannot exchange both energy and mass
with its surroundings. The universe is considered an isolated system.
Closed System – Across the boundary of the closed system, the transfer of
energy takes place but the transfer of mass doesn’t take place. Refrigerators
and compression of gas in the piston-cylinder assembly are examples of closed
systems.
Open System – In an open system, the mass and energy both may be
transferred between the system and surroundings. A steam turbine is an
example of an open system.

Thermodynamic Process

A system undergoes a thermodynamic process when there is some energetic
change within the system that is associated with changes in pressure, volume and
internal energy.

ds = ​∫
T
q ​rev.
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There are four types of thermodynamic process that have their unique properties,
and they are:

Adiabatic Process – A process in which no heat transfer takes place.
Isochoric Process – A thermodynamic process taking place at constant volume
is known as the isochoric process.
Isobaric Process – A process in which no change in pressure occurs.
Isothermal Process – A process in which no change in temperature occurs.

Laws of Thermodynamics

Zeroth Law of Thermodynamics

The Zeroth law of thermodynamics states that if two bodies are individually in
equilibrium with a separate third body, then the first two bodies are also in thermal
equilibrium with each other.

First Law of Thermodynamics 

The First law of thermodynamics is a version of the law of conservation of energy,
adapted for thermodynamic processes, distinguishing three kinds of transfer of
energy, as heat, as thermodynamic work, and as energy associated with matter
transfer, and relating them to a function of a body's state, called internal energy.

Second Law of Thermodynamics 

The Second law of thermodynamics is a physical law of thermodynamics about heat
and loss in its conversion.

Third Law of Thermodynamics

Third law of thermodynamics states, regarding the properties of closed systems in
thermodynamic equilibrium: The entropy of a system approaches a constant value
when its temperature approaches absolute zero.

3. Answer: b

Explanation:

https://collegedunia.com/exams/zeroth-law-of-thermodynamics-definition-application-example-and-sample-questions-physics-articleid-523
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The higher the pressure, the lower is the entropy. When pressure increase on the
gases, the kinetic energy of the particles decrease along with the pressure. This
causes the particles to come closer and intermolecular distance decreases thus the
entropy decreases.

Concepts:

1. Thermodynamics:

Thermodynamics in physics is a branch that deals with heat, work and temperature,
and their relation to energy, radiation and physical properties of matter.

Important Terms

System

A thermodynamic system is a specific portion of matter with a definite boundary on
which our attention is focused. The system boundary may be real or imaginary, fixed
or deformable.

There are three types of systems:

Isolated System – An isolated system cannot exchange both energy and mass
with its surroundings. The universe is considered an isolated system.
Closed System – Across the boundary of the closed system, the transfer of
energy takes place but the transfer of mass doesn’t take place. Refrigerators
and compression of gas in the piston-cylinder assembly are examples of closed
systems.
Open System – In an open system, the mass and energy both may be
transferred between the system and surroundings. A steam turbine is an
example of an open system.

Thermodynamic Process

A system undergoes a thermodynamic process when there is some energetic
change within the system that is associated with changes in pressure, volume and
internal energy.

There are four types of thermodynamic process that have their unique properties,
and they are:

https://collegedunia.com/exams/thermodynamics-definitions-laws-equations-and-solved-questions-chemistry-articleid-507


Adiabatic Process – A process in which no heat transfer takes place.
Isochoric Process – A thermodynamic process taking place at constant volume
is known as the isochoric process.
Isobaric Process – A process in which no change in pressure occurs.
Isothermal Process – A process in which no change in temperature occurs.

Laws of Thermodynamics

Zeroth Law of Thermodynamics

The Zeroth law of thermodynamics states that if two bodies are individually in
equilibrium with a separate third body, then the first two bodies are also in thermal
equilibrium with each other.

First Law of Thermodynamics 

The First law of thermodynamics is a version of the law of conservation of energy,
adapted for thermodynamic processes, distinguishing three kinds of transfer of
energy, as heat, as thermodynamic work, and as energy associated with matter
transfer, and relating them to a function of a body's state, called internal energy.

Second Law of Thermodynamics 

The Second law of thermodynamics is a physical law of thermodynamics about heat
and loss in its conversion.

Third Law of Thermodynamics

Third law of thermodynamics states, regarding the properties of closed systems in
thermodynamic equilibrium: The entropy of a system approaches a constant value
when its temperature approaches absolute zero.

4. Answer: a

Explanation:

Equilibrium constant  ln  ln   Comparing

with equation of straight line, Slope  Since, reaction is exothermic, ,

K = ​ e( A ​b

A ​f ) − ​

RT
ΔH∘

K = ​ −( A ​b

A ​f ) ​ ​

R
ΔH∘

(T
1 ) y = C + mx

= ​R
−ΔH∘

ΔH =∘ −ve
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therefore, slope 

Concepts:

1. Thermodynamics:

Thermodynamics in physics is a branch that deals with heat, work and temperature,
and their relation to energy, radiation and physical properties of matter.

Important Terms

System

A thermodynamic system is a specific portion of matter with a definite boundary on
which our attention is focused. The system boundary may be real or imaginary, fixed
or deformable.

There are three types of systems:

Isolated System – An isolated system cannot exchange both energy and mass
with its surroundings. The universe is considered an isolated system.
Closed System – Across the boundary of the closed system, the transfer of
energy takes place but the transfer of mass doesn’t take place. Refrigerators
and compression of gas in the piston-cylinder assembly are examples of closed
systems.
Open System – In an open system, the mass and energy both may be
transferred between the system and surroundings. A steam turbine is an
example of an open system.

= +ve
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Thermodynamic Process

A system undergoes a thermodynamic process when there is some energetic
change within the system that is associated with changes in pressure, volume and
internal energy.

There are four types of thermodynamic process that have their unique properties,
and they are:

Adiabatic Process – A process in which no heat transfer takes place.
Isochoric Process – A thermodynamic process taking place at constant volume
is known as the isochoric process.
Isobaric Process – A process in which no change in pressure occurs.
Isothermal Process – A process in which no change in temperature occurs.

Laws of Thermodynamics

Zeroth Law of Thermodynamics

The Zeroth law of thermodynamics states that if two bodies are individually in
equilibrium with a separate third body, then the first two bodies are also in thermal
equilibrium with each other.

First Law of Thermodynamics 

The First law of thermodynamics is a version of the law of conservation of energy,
adapted for thermodynamic processes, distinguishing three kinds of transfer of
energy, as heat, as thermodynamic work, and as energy associated with matter
transfer, and relating them to a function of a body's state, called internal energy.

Second Law of Thermodynamics 

The Second law of thermodynamics is a physical law of thermodynamics about heat
and loss in its conversion.

Third Law of Thermodynamics

Third law of thermodynamics states, regarding the properties of closed systems in
thermodynamic equilibrium: The entropy of a system approaches a constant value
when its temperature approaches absolute zero.
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5. Answer: a

Explanation:

We have    
 We know    

 

Concepts:

1. Thermodynamics:

Thermodynamics in physics is a branch that deals with heat, work and temperature,
and their relation to energy, radiation and physical properties of matter.

Important Terms

System

A thermodynamic system is a specific portion of matter with a definite boundary on
which our attention is focused. The system boundary may be real or imaginary, fixed
or deformable.

There are three types of systems:

Isolated System – An isolated system cannot exchange both energy and mass
with its surroundings. The universe is considered an isolated system.
Closed System – Across the boundary of the closed system, the transfer of
energy takes place but the transfer of mass doesn’t take place. Refrigerators
and compression of gas in the piston-cylinder assembly are examples of closed
systems.
Open System – In an open system, the mass and energy both may be
transferred between the system and surroundings. A steam turbine is an
example of an open system.

Thermodynamic Process

A system undergoes a thermodynamic process when there is some energetic
change within the system that is associated with changes in pressure, volume and

S(liquid) ⇌ S (gas)  ΔG ​ =reaction 
∘ Δ ​G ( vapor ) −r

∘ Δ ​G  (liquid) f
∘ = 103 − 100.7 =

2.3 kcalmol−1 ΔG ​ =Extion 
∘ −RT lnK 2.3 × 10 =3 −2 × 500 × lnK ​p lnK ​ =p −2.3 ⇒

K ​ =p 0.1 ⇒  vapour pressure  = 0.1 atm
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internal energy.

There are four types of thermodynamic process that have their unique properties,
and they are:

Adiabatic Process – A process in which no heat transfer takes place.
Isochoric Process – A thermodynamic process taking place at constant volume
is known as the isochoric process.
Isobaric Process – A process in which no change in pressure occurs.
Isothermal Process – A process in which no change in temperature occurs.

Laws of Thermodynamics

Zeroth Law of Thermodynamics

The Zeroth law of thermodynamics states that if two bodies are individually in
equilibrium with a separate third body, then the first two bodies are also in thermal
equilibrium with each other.

First Law of Thermodynamics 

The First law of thermodynamics is a version of the law of conservation of energy,
adapted for thermodynamic processes, distinguishing three kinds of transfer of
energy, as heat, as thermodynamic work, and as energy associated with matter
transfer, and relating them to a function of a body's state, called internal energy.

Second Law of Thermodynamics 

The Second law of thermodynamics is a physical law of thermodynamics about heat
and loss in its conversion.

Third Law of Thermodynamics

Third law of thermodynamics states, regarding the properties of closed systems in
thermodynamic equilibrium: The entropy of a system approaches a constant value
when its temperature approaches absolute zero.

6. Answer: c

https://collegedunia.com/exams/zeroth-law-of-thermodynamics-definition-application-example-and-sample-questions-physics-articleid-523
https://collegedunia.com/exams/first-law-of-thermodynamics-definition-equation-limitations-applications-sample-questions-chemistry-articleid-545
https://collegedunia.com/exams/second-law-of-thermodynamics-definition-equation-kelvin-plank-statement-clausius-statement-sample-questions-chemistry-articleid-542


Explanation:

For cyclic process :   For isothermal process :   For
adiabatic process :   For isochoric process : 

So, the correct option is (C): Adiabatic process : 

Concepts:

1. Thermodynamics:

Thermodynamics in physics is a branch that deals with heat, work and temperature,
and their relation to energy, radiation and physical properties of matter.

Important Terms

System

A thermodynamic system is a specific portion of matter with a definite boundary on
which our attention is focused. The system boundary may be real or imaginary, fixed
or deformable.

There are three types of systems:

Isolated System – An isolated system cannot exchange both energy and mass
with its surroundings. The universe is considered an isolated system.
Closed System – Across the boundary of the closed system, the transfer of
energy takes place but the transfer of mass doesn’t take place. Refrigerators
and compression of gas in the piston-cylinder assembly are examples of closed
systems.
Open System – In an open system, the mass and energy both may be
transferred between the system and surroundings. A steam turbine is an
example of an open system.

Thermodynamic Process

A system undergoes a thermodynamic process when there is some energetic
change within the system that is associated with changes in pressure, volume and
internal energy.

ΔU = 0 ⇒ q = −w ΔU = 0 ⇒ q = −w

q = 0 ⇒ ΔU = W w = 0 ⇒ ΔU = q

ΔU = −w
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There are four types of thermodynamic process that have their unique properties,
and they are:

Adiabatic Process – A process in which no heat transfer takes place.
Isochoric Process – A thermodynamic process taking place at constant volume
is known as the isochoric process.
Isobaric Process – A process in which no change in pressure occurs.
Isothermal Process – A process in which no change in temperature occurs.

Laws of Thermodynamics

Zeroth Law of Thermodynamics

The Zeroth law of thermodynamics states that if two bodies are individually in
equilibrium with a separate third body, then the first two bodies are also in thermal
equilibrium with each other.

First Law of Thermodynamics 

The First law of thermodynamics is a version of the law of conservation of energy,
adapted for thermodynamic processes, distinguishing three kinds of transfer of
energy, as heat, as thermodynamic work, and as energy associated with matter
transfer, and relating them to a function of a body's state, called internal energy.

Second Law of Thermodynamics 

The Second law of thermodynamics is a physical law of thermodynamics about heat
and loss in its conversion.

Third Law of Thermodynamics

Third law of thermodynamics states, regarding the properties of closed systems in
thermodynamic equilibrium: The entropy of a system approaches a constant value
when its temperature approaches absolute zero.

7. Answer: a

Explanation:

https://collegedunia.com/exams/zeroth-law-of-thermodynamics-definition-application-example-and-sample-questions-physics-articleid-523
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Concepts:

1. Thermodynamics:

Thermodynamics in physics is a branch that deals with heat, work and temperature,
and their relation to energy, radiation and physical properties of matter.

Important Terms

System

A thermodynamic system is a specific portion of matter with a definite boundary on
which our attention is focused. The system boundary may be real or imaginary, fixed
or deformable.

There are three types of systems:

Isolated System – An isolated system cannot exchange both energy and mass
with its surroundings. The universe is considered an isolated system.
Closed System – Across the boundary of the closed system, the transfer of
energy takes place but the transfer of mass doesn’t take place. Refrigerators
and compression of gas in the piston-cylinder assembly are examples of closed
systems.
Open System – In an open system, the mass and energy both may be
transferred between the system and surroundings. A steam turbine is an
example of an open system.

Thermodynamic Process

A system undergoes a thermodynamic process when there is some energetic
change within the system that is associated with changes in pressure, volume and
internal energy.

There are four types of thermodynamic process that have their unique properties,
and they are:

Adiabatic Process – A process in which no heat transfer takes place.

ΔU = nC ​m ×V ΔT = 5 × 28 × 100 = 14 kJ ΔPV = nRΔT = 5 × 8 × 100 = 4 kJ
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Isochoric Process – A thermodynamic process taking place at constant volume
is known as the isochoric process.
Isobaric Process – A process in which no change in pressure occurs.
Isothermal Process – A process in which no change in temperature occurs.

Laws of Thermodynamics

Zeroth Law of Thermodynamics

The Zeroth law of thermodynamics states that if two bodies are individually in
equilibrium with a separate third body, then the first two bodies are also in thermal
equilibrium with each other.

First Law of Thermodynamics 

The First law of thermodynamics is a version of the law of conservation of energy,
adapted for thermodynamic processes, distinguishing three kinds of transfer of
energy, as heat, as thermodynamic work, and as energy associated with matter
transfer, and relating them to a function of a body's state, called internal energy.

Second Law of Thermodynamics 

The Second law of thermodynamics is a physical law of thermodynamics about heat
and loss in its conversion.

Third Law of Thermodynamics

Third law of thermodynamics states, regarding the properties of closed systems in
thermodynamic equilibrium: The entropy of a system approaches a constant value
when its temperature approaches absolute zero.

8. Answer: d

Explanation:

 

Concepts:

ΔH = nC ​ΔT =p 0 ΔS = nR ln V ​/V ​ ≥( f i) 0
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1. Thermodynamics:

Thermodynamics in physics is a branch that deals with heat, work and temperature,
and their relation to energy, radiation and physical properties of matter.

Important Terms

System

A thermodynamic system is a specific portion of matter with a definite boundary on
which our attention is focused. The system boundary may be real or imaginary, fixed
or deformable.

There are three types of systems:

Isolated System – An isolated system cannot exchange both energy and mass
with its surroundings. The universe is considered an isolated system.
Closed System – Across the boundary of the closed system, the transfer of
energy takes place but the transfer of mass doesn’t take place. Refrigerators
and compression of gas in the piston-cylinder assembly are examples of closed
systems.
Open System – In an open system, the mass and energy both may be
transferred between the system and surroundings. A steam turbine is an
example of an open system.

Thermodynamic Process

A system undergoes a thermodynamic process when there is some energetic
change within the system that is associated with changes in pressure, volume and
internal energy.

There are four types of thermodynamic process that have their unique properties,
and they are:

Adiabatic Process – A process in which no heat transfer takes place.
Isochoric Process – A thermodynamic process taking place at constant volume
is known as the isochoric process.
Isobaric Process – A process in which no change in pressure occurs.
Isothermal Process – A process in which no change in temperature occurs.
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Laws of Thermodynamics

Zeroth Law of Thermodynamics

The Zeroth law of thermodynamics states that if two bodies are individually in
equilibrium with a separate third body, then the first two bodies are also in thermal
equilibrium with each other.

First Law of Thermodynamics 

The First law of thermodynamics is a version of the law of conservation of energy,
adapted for thermodynamic processes, distinguishing three kinds of transfer of
energy, as heat, as thermodynamic work, and as energy associated with matter
transfer, and relating them to a function of a body's state, called internal energy.

Second Law of Thermodynamics 

The Second law of thermodynamics is a physical law of thermodynamics about heat
and loss in its conversion.

Third Law of Thermodynamics

Third law of thermodynamics states, regarding the properties of closed systems in
thermodynamic equilibrium: The entropy of a system approaches a constant value
when its temperature approaches absolute zero.

9. Answer: 84 - 84

Explanation:

Explanation:
Given: Enthalpy of vaporisation of a substance is: 8400 𝐽 𝑚𝑜𝑙−1 Temperature or boiling
point of substance is: −173.15∘ 𝐶 We have temperature in Kelvin, =  Celsius
temperature + 273.15∘ 𝐶 = − 173.15∘ 𝐶 + 273.15∘ 𝐶 = 100 𝐾Now, we know,Change in
entropy, Δ𝑆 =

𝑞
𝑟
𝑒𝑣
𝑇 = (8400100 ) = 84 𝐽𝑚𝑜𝑙

−1 𝐾−1  Hence, the correct answer is '84'.

10. Answer: 1006 - 1006
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Explanation:

The correct answer is 1006.
(Bomb calorimeter  const volume
Heat released
By combustion of 1 mole

So heat released 

Concepts:

1. Thermodynamics:

Thermodynamics in physics is a branch that deals with heat, work and temperature,
and their relation to energy, radiation and physical properties of matter.

Important Terms

System

A thermodynamic system is a specific portion of matter with a definite boundary on
which our attention is focused. The system boundary may be real or imaginary, fixed
or deformable.

There are three types of systems:

Isolated System – An isolated system cannot exchange both energy and mass
with its surroundings. The universe is considered an isolated system.
Closed System – Across the boundary of the closed system, the transfer of
energy takes place but the transfer of mass doesn’t take place. Refrigerators
and compression of gas in the piston-cylinder assembly are examples of
closed systems.
Open System – In an open system, the mass and energy both may be
transferred between the system and surroundings. A steam turbine is an

→

C ​H ​(ΔU) =2 6 − ​ ×0.3
20×0.5 30 = −1000 kJ

C ​H ​(g) +2 6 7/2O ​(g) →2 2CO ​(g) +2 3H ​O(l)2

Δng = 2 − (2 + 7/2) = −(7/2)

ΔH = ΔU + ΔnRT

= −1000 − 7/2 × 8.3 × 300 kJ

= −1000 − 6.225

= −1006 kJ

= 1006 kJ mol−1
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example of an open system.

Thermodynamic Process

A system undergoes a thermodynamic process when there is some energetic
change within the system that is associated with changes in pressure, volume and
internal energy.

There are four types of thermodynamic process that have their unique properties,
and they are:

Adiabatic Process – A process in which no heat transfer takes place.
Isochoric Process – A thermodynamic process taking place at constant volume
is known as the isochoric process.
Isobaric Process – A process in which no change in pressure occurs.
Isothermal Process – A process in which no change in temperature occurs.

Laws of Thermodynamics

Zeroth Law of Thermodynamics

The Zeroth law of thermodynamics states that if two bodies are individually in
equilibrium with a separate third body, then the first two bodies are also in thermal
equilibrium with each other.

First Law of Thermodynamics 

The First law of thermodynamics is a version of the law of conservation of energy,
adapted for thermodynamic processes, distinguishing three kinds of transfer of
energy, as heat, as thermodynamic work, and as energy associated with matter
transfer, and relating them to a function of a body's state, called internal energy.

Second Law of Thermodynamics 

The Second law of thermodynamics is a physical law of thermodynamics about
heat and loss in its conversion.

Third Law of Thermodynamics
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Third law of thermodynamics states, regarding the properties of closed systems in
thermodynamic equilibrium: The entropy of a system approaches a constant value
when its temperature approaches absolute zero.


