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b)  Define escape velocity. Deriv¢ an expression for }the,esvcape velocity of a boc y from
the surface of a planet. . S ‘
o3, a Distihguish between conservative and non- conservative forces. .~ (4+4)
b) Derivean expression for the v'eldcity ofarocket without considering the acceleration ,
due to gravity. ' : '
4. Derive Planck’s law of radiation. o R | : )]
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A Mechanics -1, Heat and Thermodynamics -1
.- (CBCS-Semester Scheme 2018-2019 Onwards Repeaters)
- o | - Paper: I ‘

Instructions to Candidates » ‘
1) Answer any Five questions from each part..
2) Useofnon- programmable scientific calculator is allowed.

o " PART-A o |
Answer any FIVE questions._ EachQue‘stion carries 8 marks: -~ (5%8=40) .
1. a) State Newton’s third la tion and give an example. o (2+6)

b _,D,e'rive an éxprsssionfor the u@@a eous velocity of a body falling fréely under

gravity where resistance varies direcf y aé)the velocity of the body. Represent the
variation of velocity with time graphically. Qq '9}/ T

2. a) Define gravitational field and gravitational potential ehergy. (2+6)

5. a) . Give the mathematical expression for Maxwell’s law of distribution of molecular

velocities. o - (@2+6)

b) - Usingasuitable graph, explain the Maxwell’s law of distribution of molecular velocities
- inagasat different temperature. - ‘ -
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6.

- 10.
1.

12.
13.

14.

15.
e Calculate the resultlng temperature and the work done by the gas.

16.

' a) Derive the express1on for the thermal conductivity of a gas on the basis kinetic

theory of gases. : (6+2)

b) - Discuss the effect of pressure on the thermal conductivity of a gas.

a)  State and explain First Law-of Thermodynamics. | | | (2+6)

b)  Define an isothermal process Obtain an expression for work done by an ideal gas

in an 1sothermal process

Explain the Carnot’s cycle and derive the expressmn for its efﬁc1ency in terms of the
temperatures of the source and srnk : ®3)

f PART-B
Answer any FIVE questions. Each'question carries 4 marks: ' - (5%x4=20)

. Aforceof 10 Nactson a body of mass 1 l(g lying on a table with the coefficient of static
- friction as 0.2 Calculate the rlctlonal force and the acceleratlon of the body given

g= 10ms™. %\

The earth js revolving round the sr% cjrcular orbit of radlus w1th a tlme perlod of
3 15x 107 Calculate the mass of the sun gn&% 6.67 ><10““Nm2kg'2

A spring has a force constant of 150Nm“ Find the W rk done to extend the spring by 7
mm from its relaxed position?

A metal sphere of surface area 500cm* at 827°C is placed in an enclosure at 327°C. If
the surface em1ssw1ty of the sphere.is 0.5, find the heat radiated by the sphere per second

. glven Stefan s constant _5 67x10 8wm KA.
\"Calculate the mean free path of a gas havmg 1.5x10% molecules per cubrc metre w1th‘
: each molecule of drameter 4 A, "

| The crltlcal pressure, temperature and volume of the gas are 1. 316x10“Nm‘2 33.1K and '

6.56x107°m® per mole respectively, calculate the van def Waals constants of the gas.
Two moles of an ideal gas at 27°C expands adiabatically till the volurhe is doubled

What is the entropy change ofa0.25kg block of copper when its temperature is 1ncreased
from 283 K to 293 K? Given specrﬁc heat of copper =388 kg K.
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H Answer ahy "FIVE questions Each question carries 2 marks: (5%2=10)
17. a) Can a body remain at rest even though forces are acting on it? Explam .
} . b) 'Can you stop a car on a frictionless horizontal road by applymg brakes‘7 Explaln .
~¢) Can kinetic energy be negatlve? Explain. |
' d) Two bodies of massmand 2 m have equal momenta. Compare their kinetic energy.
g e) Whatis theeffect of temperature on the viscosity of |
. 9 liqud i) gas.
; | f) Dlstmgulsh betWeenthe term Vapour ahd Gas.

g)" Whena tyre bursts, the air comlng out 1s cooler than the surroundmg air. Explam the

reason. :
v_ '_ h)  Does entropy remaih constant during an‘isotherrrial process? Explain. N
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