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Note: i) All the questions are compulsory.
ii) figures to the right indicate full ma.ks.
iii) Draw neat labeled diagrams whenever necessary.

Q.1 A] Attempt any one of the fellowing: [10]

1)State and prove work energy theorem.

1) A body of mass m 1s suspended by two strings making angles ¢ and f with the honzonral
Find the expression for tensions in the sirings [fm=100N, o =40° B = 350° Find magn:tude-
of tensions T1 and T2 1n the two strings

Q.1 B] Attempt any ovo of the following: {3 Marks each} (1)

1) A cnicket ball of mass 350g 1s moving with a velocity of 14m s and is hit by a bat so that the
ball 1s rurned back with a velocity of 24m/'s The force of the blow acts for 0.033s Find ths
averags force exerted on the ball by the bar.

— 1) The force on pomnt me=s ~£ 50g is F=1351 - 10j.If it starts fromr ind its position at a rume
=38
1) Explam the work done by constant force when the work cio\s posttve negative and zzro

) Wrire advantages and disadvantages of friction. L 4

Q.2A] Attempt any one of the following: [10]

1) Show (hat for homogenzous isotropic marer& 1=a).
1) For uquid flowing through pipe of vari rossfsection, Show that the velocitv of a flow ot -

secnon vanes mnversely as the area of cros % n of section.

Q.2 B] Attempt any nvo of the following: {3 Marks each} [10]

1.)With the help of a di explamn how will vou measure the speed of Efflux.
—~ 11)A wure has Young's mdgulus 1.2x10"N.m" 15 subjected to a stress of 2 4x10° N m* If the
length of wire 15 10m Obtain the extension produced in it.

1) Define Poisson’s ratio .Show thar the theoretical imiting values of poisson's rato are 1 and

=l
Q.3 A] Attempt any one of the following: [10]

1) Derive the expression for the work done by the svstem mn the Adiabatic process.

1) )Stare the 1deal gas equation. Discuss the Van der waals correction to the pressure and ~olum=z
i terms of this equation.
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Q.3 B] Attempt any two of the following: {5 Marks each} [10]
1) One mole of a perfect gas at 127°c undergoes isothermal expansion till the volume is doubled
Calculate the work done by gas and heat absorbed.Given: R=8.3J/mol°K

i1) State and prove Zeroth law of the thermodynamics.

i) 2 moles of gas expands isothermally and reversibly from 20L to 30L at 300K Find the work
done.R=8.314J.mol

iv)One mole of gas obeying Van der Waals equation at 0°C occupics 550cm? of volume.
Calculate the pressure exerted by it.a=0.37Nm*mol < b=43x 10"m mol- | R=8.31JK 'mol-',

.4 Attempt any 3 of the following {5 Marks each} [15]
i) Explain the concept of free body diagram with illustration,

i) A mass is suspended from rigid support by and in exlensiﬁ?ﬁi\str?ﬁg OA ofnegligible mass.
The mass is pulled aside by a similar horizontal string AB until OW and © with the vertical .

Show that tension in the string AB and OA are given rgSpegtively T = mg tan® and T2 =mg
secO. : -

N J e
iti) Define stress and strain write the SI unit amdiwon of it

iv) A metal wire of length L and radius R stﬁ&:ched assumir.g that the volume of the wirz is
unchanged show that poisson's ratio ofuma ial 1s V2.

V) calculate diameter of the molecules ®f a gas for which the Van der waals constant b is
[15x10™* when referred to one ec of Bas at NTP.

'vi) Explain the work is h dependence.
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