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SHORT QUESTIONS & ANSWERS

1.1

Auns.

112

Ans,

LL3

Ans.

10.4

Ans,

115

Ans.

il.6

Ans.

Ans.
1.8

Aus,

Why is the average u-!nrlty of the molecules in a gas is zero but the average
of the square of the velocit ics is not zero?

The number of molecules in a gas is \dn_ﬁ and their motion is random
Stati Sllcaﬂy the number of molecules moving in any direction with certain
velocity is equal to the number of n‘oleculcﬁ moving in the opposite direction
with the same velocity. Their vector sum is zera, T ‘he average velocity of the
moleecules is, therefore, zero, But as the square of a nepalive velocily is also a
positive number, hence, average of the square of velocities will nat be zer
Why does the pressure of a gas in a - tyre increase when
through some distance?
When a car is driven on the road through some distance, its tyre has to overcome
the fiictional farce of the raad. The work done against the [riction heats up the
tyre and hence, Ihc oas in lhu Iy\e This result in the increase in molecular
velocities of the air confained in'the tyre. The increase in molecular velocities
increnses the rate of molecular collisions against the wall of the tyre and
subses eque ntl Yy Increases the pressure of air in it.

A system undergoes from state
P1V: to state P;Vz as shown in Y
Fig., 1113, What will be ghicl ay

Conslant
Tamperature

change in internal encrgy? :p',:]
P e = T
v,  v— Vi
(&)
Fig. 11.13

The temperature of a gas is directly proportional to the average K.E. of its
molecules, which is the internal energy of the system (gas) As Lemperature
1cnmms canstant, internal energy remains the same; hence there is no change in
ernal encray of the system,

ation of volume by pressure is given in Fig.11.14. A gas is taken along
the paths ABCDA, ABCA and A to A. What will be the change in internal

Ly
Al A T
A:_ 2 ; ¥ // ‘\
I Jc S _(_—'-/
i - ) v
=
() (h) (<)

Fig. 1114
in all the three ceses, the system returns to the initial state. hence, there is no
change in internal e oy,

Specific heat of a gas at constant |)l‘essurc is greater than specific heat at
constant volume. Why?

When heating a gas at constant pressure, heat is required not only to increase the,
internal energy and temperature, but also to do work as gas expands against
constant pressure. In the case of a gas where volume is kept constant, no work is
done to expand the gas. The entire heat supplied is utilized in raising the internal
energy or temperature. This shows that more heat is required to heat a gas at
constant pressure than at constant volume for the same rise of temperature. Hence,
specific heat of a gas at conslant pressure is greater thai*ihe specific heat at
constant volume

Give an example of a process in which no heat is transferred tg or from the
system but the temperature of the system changes.

In an adiabatic expansion of a gas, the temperature deceascs as the work in
expanding the gas is done at the cost of internal energy of the gas. Conversely, in

an adiabalic compression, the work done on the gas increases the lemperature of
the gas.

Is it possible to convert internal energy into mechanical cuergy? Explain with
an example.

Yes, it is possible to convert internal energy into mechanical energy or work by
expanding a gas under adiabatic conditicn.

Is it possible to construct a heat engine that will not expel heat into the
atmosphere?

No, it is not possible to construct a heat engine that will not expel heat into the

“atmosphere, A heat engine works only when some of the total he-n( absorbed from

11.9

Ans,

1110

Ans.

11

Ans,

1L12
Ans.

11.13
Ans,

11.14

Ans.

iL.15

Ans.

1116

Ans,

the source is expelled to a sink or atmosphere.

A thermos flask containing milk as a system is shaken rapidly. Does the

tempernture of mill rise?

When milk is shaken rapidly in a thermos flask, its temperature, although very

small, should rise as work is done on it

What happens to the temperature of the room, when a air condi

runuing on a table in the middle of the room?

The temperature of the room will not reduce rather it will rise as the heat absorbed

from the room is expelled in the same room plus the work done by the compressor

is changed into heat and expelled in the same room.

Can the mechanical energy be converted completely into heat energy? If so

give an example.

Yes, mechanical energy can be completely converted into heat energy. When

work (mechanical energy) is donk in comprcssmb the gas by 'ulmbmc process,

the increase in the interal energy of the gas is equal to the work done on

Daes entropy of a system increases or decreases due to friction?

The entropy of a system increases due to fiiction as the work done against fiiction
changed into heat and heat added to a system increases its entropy.

oner is left

Give an example of a natural process that involves an increase in entropy.
When ice melts due to high temperature of its surroundings, the heat AQ
translerred to ice from the surroundings at absolute temperature T is positive and
is given by the equanon
Al
AS = Q

T

Hence, entropy of melted ice i e water increases.
An adiabatic change is the one in which &
(n) No heat is added to orgaken otit of a system
(b) No change of tcminmtu}'q takes’ place
(c) Boyle sluwﬁ )
(d) Pressure and volume remains constant

An adiabatic change is the one in which no heat transfer from or to the system
takes place. Hence correct statement is (a) . .
Which one of he following process is irreversible?
(n) Slow compressions of au elastic spring
(b) Slow evaporation of a substance in an isolated vessel
(¢) Slow compression of a gas
(d) A ciremical explosion
A process performed slowly is usually reversible process and hence, (a), (b) and
(c) are reversible processes. A chemical expansion is a rapid process. Hence,
correct answer of irreversible process is (d).
An ideal reversible heat engine has
(a) 100% elficicncy
(b) . Highest efficiency
(c) An efficiency, which depends on the nature of wor
(d) None of these
From 2™ law of thermodynamics the efficiency of a heat engine cannot be 100%.
Hence an ideal heat engine has highest efliciency but not equal to 100%. Thus
correct answer is (b).

ng substance



