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LR SS—-319

| Semester B.Sc. Examination, Nevember/December 2018
(CBCS) (F+R) (2016 — 2017 and Onwards)
PHYSICS - |
Mechanics — |, Heat and Thermodynamics - |

Time : 3 Hours Meax. Marks : 70

Instruction ; Answar five questions from each Part.
PART = A

Answer any five questions. Each question carries eight marks. (5x8=40)

1. a) Define static friction and kinetic friction.

b) What s the angle of repose 7 Dgdve the relation between the cosfficient of
static frictlon and the angle of (2+6)

. 8) Stale Kepler's laws of planatary mation. W

Derive an expression for the escape velocity of A body from the surface of the
planat, (3+5)

i 31 Wl'mhmmm of mass 7 Derive an expression for position vector of centre of

mass.

b) Show that the linear momentum ol a system of particles is equal to the
product of mass of the system and velocity of the centre of mass. (4+4)

. 8} Deline solar constant

b} Describe the experimental method of determination of solar constant using
Angstrom's pyrhallometer. (2+6)

- Obtain an expression for the pressure exerted by gas molecules on the basis of

kinetic theory of gases, 8

.-a) Define critical temperature of a real Qas.

b} Derive the expressions for critical volume and critical temperatura of a _
réal gas in terms of the Vander Waal's constants s and b, (246}
»ra
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7. @) Slate first law of Ihermodyriamics.

b} Derive an expression for the work done by ideal gas during an adiabatie
process, 2+E

8. a) Derive an expression for Ihe change in entropy of an adiabatic process.

b) Derive an expression for the change in entropy of an |sobaric 3
process. (4+4

FART —B

Solve any five of the following problems, Each problem carrigs 4 marks.  (5»4=201

8. Two masses 2 kg and B kg are connected at the two ends ol a light in extensible

string that goes over a frictio pulley. Find the acceleration of the masses
and tension in the siring w asses are released. Assume g to be

9.8 ms= CVV

10. The force of atiraction between the two spherical bodies of masses 40 kg arid
80 kg is equal fo 87 »10-" N, If the distance belwsen the centers of spherical
bodies Is 0.5 m. Calculate the vaiue of G, Giveng=98ms=2

11. A box of mass 0.4 kg slides across horizontal frictionless counter with a speed
of 0.5 ms™'. It compresses a spring of spring constant K = 750 Nm—. By what
distance is the spring compressed when the box is stopped by the spring
momantarily 7

12. The temperature of the turnace is 3000 K. Calculate the heat radiated per unit.
area for one minute from it. Assume o 1o be 5.687 %10 wm= k-

13. Calculate the RMS velocily of oxygen molecules at NTP, if the RMS velocity of
hydrogen molecules at NTP is 1840 ms'. Molecular waights of hydrogen and
oxygen are 2 and 32 respectively,

14. The average spead of a gas molecule |s 400 ms~', Calculate the coefficient of
wiecosity of the gas. If its densily is 1.25 kg m~ and mearn free path of the
molecule is 9 %10 m.

'5. Calculate the werk done when ane mole of perfeclt gas ai NTP is compressed
adiabatically till the temperature is increased fo 150° C. Assume R = 8.31 Jic! miof
andr=1867.
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46. A Carmot engine has same efficiency

y 1) between 1000 K and 500 K and _
2) between TK and 100 K (temperature of the sink). Caleulate TK of the source.

PART —C

. A

_'.:ﬁnswnar any five ol the following. Each question carres 2 marks. (5x2=10)

’1?. a) A Il_ghta%-and heavier fans m, M respectively are running at the same
gpeed. When the switches of both of them are put off which one of them

y

: will come to rest first and why 7

. b) Does a satellite need fuel to circle round the earth ? Explain.

i ¢} Can kinetic energy of a system be increased without applying any external

) force on the sysiem.

; d} If the temperature of a hlackbn@ d from 300 K to 600 K, by what
factar, the rate of energy emission wilNher [

; &) Why gas laws are not obeyed at low temper re and high pressure 7

" f) How permanent are so called permanent gases like hydrogen and

3 nitrogen 7

. g) In which state the entropy is maximum, solid, liquid or gas 7 Why ?

< k) Ofto engine is preferred to a Carnot's engine. Explain why.
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