PHYSOL EXAMINATION SERIES-9 (UNITS 12 & 13)

ReZ NO : .ooveveeeerereeeeereienas PES09

FIRST YEAR HIGHER SECONDARY EXAMINATION SERIES — 22 August 2021

Part — III Time : 1 Hr
PHYSICS Cool-off time : 15 Minutes
Maximum : 30 Scores

@neml Instructions to Students \

[ There is a ‘cool-off time’ of 15 minutes in addition to maximum writing time

o Use cool-off time to get familiarise with questions and their answers

o Read questions and instructions carefully before answering

) Calculations, figures, graphs should be shown in the answer sheet itself

) You can write any number of questions fully or partially to get a maximum
score of 30

) Electronic devices except non-programmable calculators are not allowed in the

examination
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Questions from 1 to 4 carries 1 score.

1.

In an isochoric process ______is constant
(pressure / volume / temperature) (D)
Bursting of a balloon is a ...............
process (1)
Write the ideal gas equation. (D
If the molecular mass is higher, r.m.s speed
of gas molecule will ..................... @)

(Increase/decrease )

Questions from 5 to 8 carries 2 scores.

5.

Cooling is produced when a gas at high

)

Calculate the efficiency of an engine

pressure suddenly expands. Why?

working between steam point and ice point.

)
Derive an expression for work done in an
isothermal process. 2)

Is it possible to increase the temperature of

a gas without adding heat to it? Explain?

)

Questions from 9 to 12 carries 3 scores.

9.

10.

11.

Is it theoretically possible to devise a heat
engine which will create no thermal

3

How does the ideal gas model explain the

pollution?

rise in pressure of a gas as its temperature

is raised without changing its volume? (3)

Two vessels of the same size are at the
same temperature. One of them holds 1 kg

of H, gas and the other holds 1kg of N, gas
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(a) Which of the vessels contains more ()op®”  a@OmIEnm” &SOOE  OWI@HUD
molecules? (1) @RSER1IVIB)EEM® ? @))
(b) Which of the vessels is under greater (b) og® cl@oOleI’ 25O  adsnmE0
7 %
pressure and why? (D DHITOT af)IDNHIME ¢ 1)
. . C X ] 3 1
(c) In which vessel is the average (€) oB®" cP@OBENIM” BEXNE] E®I G
S5OSO ? 1

molecular speed greater? @) @
Match the following in three columns. 3)
PN EHOBASELINW] G2lMBoalS] Bal3AeH:. 3)
Thermodynamic processes Features Work done during the process
@I B (&1 DBHUB VAN GUHD HUB J&lowleel @joml
Isobaric process Constant Temperature V,

URT In—
avna 066 (&1 ®Jalmler auclomdem” Vi
Isothermal process Constant Pressure Zero
MVER9Y (©af)eTLIO®BRM3) ()& 2@B30 aqualE@6m” od&40
Adiabatic process Constant Volume P(V,-Vy)
@RAWVMINGlH (@J&10 Qlfdalo uLlomoem”

No heat exchange between UR(T,—T,)
system and surroundings y—1

QIIAITVON0 afQaldGo ®o1@3

@o(us)@ce)ogm’l%.

Questions from 13 to 16 carries 4 scores.

13.

14.

Thermodynamics deals with the concept of
heat and the exchange of heat energy.

a) Which law of thermodynamics is used
to explain the working of heat engine? (1)

b) Draw the Carnot’s cycle and explain

briefly, the operations of a Carnot’s
engine. 2)
c) Deduce the expression for its efficiency.

(1

A thermodynamic system is taken from an

original state to an intermediate state by a
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15.

16.

linear process shown in Fig.
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Pressure, P (N/m’) —>

0 2.0 5.0
Volume, V (m?) —>

Its volume is then reduced to the original
value from E to F by an isobaric process.

a) Calculate the total work done by the gas

fromnDtoEtoF. 3)
(b) What is the work done in an isochoric
process ? (1)
a) State first law of thermodynamics. (2)

b) An electric heater supplies heat to a
system at a rate of 100 J/s. If the system
performs work at a rate of 75 J/s, calculate

2)

Based on the kinetic theory of gases derive

the internal energy increased.

an expression for the pressure exerted by

(4)

an ideal gas.

Questions from 17 to 18 carries 5 scores.

17.

In an adiabatic process, the system is
insulated from the surroundings and heat
absorbed or released is zero.

a) Derive an expression for the work done
in an adiabatic change of an ideal gas from
the state (P;, Vi, Ty) to the state (P2, V,,
T>). 2)
b) Two samples, A and B, of oxygen at the

same initial temperature and pressure are
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18.

compressed from volume V to V/2. A is

compressed  isothermally and B

adiabatically. Find out the ratio of the final
)
c) Figure shows four PV diagrams. Which

pressure of A and B. (y=14)

of these curves represent isothermal and
(1)

adiabatic processes respectively?

JI'.I
T A B (8

0 I’ i 4

i. Aand B
ii. Aand C
iii. B and D
iv. Cand D

(a) Write four postulates of kinetic theory

)

(b) Prove that the average kinetic energy

of gases.

of a molecule is proportional to the

3

absolute temperature of the gas.
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