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ART –A
1.A.  Answer any TEN of the following. 1x10=10

) On what factors the radus of gyraton depends upon?
) Wrte the expresson for M.I. of a datomc molecule.

) What s the sgnfcance of centre of mass of a system?
v) Gve one example for central force.
v) What are the uses of Kepler’s Thrd Law?

v) What s a conservatve force feld?
v) Defne sothermal process.

v) State Frst Law of Thermodynamcs.
x) How does entropy and dsorder n a system related?
x) What s an deal gas?

x) What s Joule-Thomson effect?
x) Name the classfcaton of lqud crystals.

1.B.  Answer any FIVE of the following.      5x2=10
) Get expresson for K.E. of rotaton of a rgd body.

) Wrte a short note on Kater’s Pendulum.
) Defne areal velocty of a partcle and get an expresson for the same.
v) Prove that smple harmonc moton s an example for central moton.
v) Dstngush between reversble and rreversble process.

v) Gve any four applcatons of lqud crystals.

ART-B 
UNIT-I

Answer any TWO of the following. 2x10=20
2. (a) State and prove the theorem of parallel and perpendcular axes of M.I.

(b) A flat crcular dsc of mass 0.05 kg and dameter 0.02m rolls on ts edge on a 
smooth horzontal table wth a velocty of 0.05 m/s. Calculate ts total energy.  

(6+4) 

3. (a) Derve the formula for M.I. used n the experment wthout neglectng the frcton
at bearng of the flywheel. 

(b) A unform crcular dsc of radus 25 cm oscllates n a vertcal plane about a 
horzontal axs. Fnd the dstnace of the axs of rotaton from the centre for whch 
the perod s mnmum? What s value of ts perod? (6+4)

4. (a) What s a smple pendulum? Derve an expresson for the tme perod of a smple pendulum?

   (b) A flywheel of mass 100 kg and radus 0.5 m makes 10 revolutons per second. 
Calculate () angular velocty () moment of nerta () the energy of the flywheel
Assume that mass of the flywheel s concentrated at the rm.   (6+4)

UNIT-II
Answer any TWO of the following. 2x10=20
5. (a) Derve an expresson for the fnal velocty of a rocket.



    (b) A vertcal sprng s stretched by 0.05 m when a load of 5 kg s attached to t. What 
wll be the perod of oscllaton when a load of 3Kg s attached to t ?         (6+4)

6. (a) Show that n a conservatve feld, workdone s ndependence of the path and 
defne potental energy of a partcle.

   (b) A rocket s desgned to attan a maxmum speed of 4.6 km/s. Mass of the rocket 
wthout fuel s 100 kg. What should be the mass of the fuel? Gven velocty of the 
escapng gases = 2 km/sec.      (6+4)

7. (a) Defne elastc and nelastc collsons and derve expressons for the veloctes of 
two partcles after a head on collson between them.

   (b) A sand bag of mass 10 Kg s suspended wth a 3m long weghtless strng. A bullet of 
mass 0.2 Kg s fred wth a speed 20ms nto the bag and stays n the bag. Calculate () 
the speed acqured by the bag () energy converted to heat n the collson.       (6+4)  

UNIT-III
Answer any TWO of the following.                                                            2x10=20
8. (a) Deduce Clausus – Clapeyron latent heat equaton and dscuss the varaton of 

bolng and meltng ponts of lquds and solds wth pressure.

   (b) A certan mass of dry ar at NTP s suddenly compressed to  of ts orgnal 
volume. Calculate the resultng pressure and temperature of the gas.   (6+4)

9. (a) Explan the term entropy. Explan the temperature entropy dagram and prove that 
ts area represents avalable energy. 

    (b) Calculate the change n the bolng pont of water due to a change n pressure of 
0.01 m of mercury. 
Gven: Latent Heat of evaporaton = 2.268 ×106J/Kg.

Volume of 1 Kg of steam at 373K = 1.677 m3 and 
Volume of 1 Kg of Water = 10-3m3. (6+4)  

 

10. (a) Descrbe Joule – Kelvn Porous Plug experment and state the result of the experment.

      (b) Calculate the total nrease of entropy when 1 gm of ce at -10oC s converted nto 
steam at 100oC. 
Specfc heat of ce = 0.5 x 4200 J/kg/K. Latent heat of ce = 3.36x105 J/Kg. 
Latent heat of steam s 2.268 x 106 J/Kg.     (6+4)
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ART –A
1.A.  Answer any TEN of the following. 1x10=10

x) What s the physcal sgnfcance of moment of nerta?
xv) Defne length of equvalent smple pendulum for a compound pendulum.
xv) What s a Kater’s pendulum?

xv) Defne nelastc collson.
xv) Wrte any one use of Kepler’s III Law.

xv) How does nternal energy change durng sothermal process?



xx) What s heat death?.
xx) What s the sgnfcance of T-S dagram?

xx) What s Joule-Thomson Effect?
xx) What are nematc lqud crystals?

xx) What are quas crystals?
xxv) What s a conservatve force feld?

1.B.  Answer any FIVE of the following.      5x2=10
v) Derve expresson for rotatonal energy of a datomc molecule.

v) Show that work done s ndependent of path n a conservatve force feld.
x) Show that n a central moton, areal velocty s a constant.
x) What are the lmtatons of frst law of thermodynamcs?

x) Dstngush between reversble and rreversble processes.
x) A room cannot be cooled by keepng door of refrgerator open - explan.

ART-B 
UNIT-I

Answer any TWO of the following. 2x10=20
2. (a) Derve expresson for Moment of nerta of a crcular dsc about an axs 

perpendcular to ts plane and hence derve expresson for Moment of nerta of 
dsc about an axs passng through ts datmeter.

(b) The perod of a bar pendulum s 1.53 sec. when centre of suspenson s 0.3m from 
one end and 1.49 sec. when t s 0.2m from the same end. If the bar s 1m long, 
fnd acceleraton due to gravty.  (6+4)

3. (a) Defne centre of suspenson and centre of oscllaton. Show that there are four 
ponts collnear wth centre of gravty about whch perods of compound 
pendulum s same.

(b) A crcular dsc of mass 0.1kg and radus 0.1m rotates about ts centre at 10 cycles 
per second. The axs of rotaton s normal to the plane of the dsc. Fn () moment 
of nerta and () Angular momentum. (6+4)

4. (a) Derve expresson for moment of nerta of a flywheel takng nto account the loss of 
energy due to frcton.

   (b) A crcular dsc of mass 2Kg rolls wthout slppng wth a unform velocty 0.2 m/s along 
a straght lne on a horzontal table. Calculate ts total K.E.   (6+4)

UNIT-II
Answer any TWO of the following. 2x10=20
5. (a) Defne elastc and head-on collsons and derve expresson for velocty of 2 

partcles after head-on collson between them.

    (b) An empty rocket weghs 5000Kg contanng 45,000Kg fuel. If the exhaust 
velocty of escapng gas s 2Km/Sec. Calculate maxmum velocty attaned.  
(6+4)

6. (a) Deduce the law of conservaton of angular momentum for a partcle. Show that 
when angular momentum s conserved () moton s confned to a plane and () 
the acceleraton s entrely radal for a central force feld.

   (b) A 2k mass hangs from a sprng. A 0.3Kg body attached below t, stretches t 
further by 2 cm. If 0.3 Kg s removed and mass s set nto oscllatons. Calculate 
the tme perod.      (6+4)



7. (a) Defne a central feld. Derve an expresson for perod of vertcal oscllaton of a 
lght loaded sprng usng law of conservaton of energy. 

   (b) A stone of mass 0.1 Kg s revolved at the end of a 0.5m long strng at the rate of 2 
revolutons/Sec. Fnd the angular momentum. If after 25 sec. t s makng only one 
revoluton/sec. Fnd the mean torque.  (6+4)  

UNIT-III
Answer any TWO of the following.                                                            2x10=20
8. (a) Derve an expresson for work done by a gas durng sothermal and adabatc 

expanson.

   (b) Calculate ncrease n bolng pont of water when pressure on t s ncreased by 
0.1m of mercury. 1 Kg of steam occupes 1677x10-3 m3 at normal pressure. Latent 
beat of steam = 2.268x106 J/Kg. Densty of mercury = 13600 kg/m3.   (6+4)

9. (a) What are lqud crystals? By drawng necessary dagrams, explan the 
classfcaton of lqud crystals.

    (b) If 10 Kg of ce at 273K s mxed wth 10Kg of water at 300K. What s the change 
n entropy?

Latent Heat of fuson = 3.36 ×105J/Kg-1.
Specfc heat of water = 4200 Kg-1  (6+4)  

 
10. (a) Gve the theory of Joule – Kelvn Effect and hence get expresson for temperature 

of nverson for a real gas.

      (b) Calculate the amount of work done when 1 ltre of monoatomc perfect gas at 
NTP s compressed adabatcally to half of ts volume.

Gas constant R = 8.4 J.mole-1 k-1.     (6+4)

*****
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ART –A
1. (A) Answer any TEN of the following.

1X10=10
(a) Wrte the relaton between torque and angular acceleraton for a rgd body.
(b) What s the measure of rotatonal nerta? 
(c) How many collnear ponts are there n a compound pendulum?
(d) What wll happen to the perod of a pendulum transported to moon?
(e) What s the prncple of rocket propulson?
(f) Defne central force.
(g) How does the perod of a lght loaded sprng change as the mass suspended 

from t ncreases?
(h) Wrte the expresson for torque n vector form.
() How does nternal energy of a system vary durng an adabatc process?
(j) What s thermodynamc equlbrum?
(k) How does meltng pont of wax vary wth pressure?
(l) What are Lyotropc lqud crystals?

(b) Answer any FIVE questions of the following. 
2X5=10 
) State and prove parallel axs theorem of moment of nterta.
) Wrte a short note on Kater’s pendulum.
) Show that for a central force feld the acceleraton s entrely radal.
v) Show that Kepler’s second law of planetary moton s law of conservaton of 

angular momentum.
v) Show that the total change n entropy durng a reversble cyclc change s zero.
v) What s coeffcent of performance of a refrgerator? Wrte the expresson for t.

ART-B 
UNIT-I

Answer any TWO from the following: 
10x2=20

2.  (a) Derve an expresson for the moment of ntera of a thn rod about an axs passng 
through ts end and perpendcular to the rod and hence derve the expresson for the 
moment of nerta of the rod about an axs passng through ts centre and perpendcular to 
the rod.  

 (b) A crcular dsc of mass 0.5 kg and radus 10cm s makng 70 revolutons per 
mnute about an axs passng through ts centre and perpendcular to ts plane. 
Calculate ts knetc energy. (6+4)

3.  (a) What s a compound pendulum? Derve an expresson for the tme perod of a 
compound pendulum.  



(b) A unform crcular dsc of dameter 0.2m vbrates about a horzontal axs 
perpendcular to ts plane and at a dstance 0.05m from the centre. Calculate the 
perod of oscllaton and equvalent length of the smple pendulum. (6+4)

4.  (a) Derve the formula for moment of nerta and rotatonal energy of a datomc molecule.  

(b) A unform rectangular plate has mass 1.35 kg and length 14.5cm and breadth 
10.5cm. Calculate the MI about an axs passng through 

() ts C.G. and perpendcular to ts plane      () ts one end-breadth. (6+4)

UNIT-II
Answer any TWO of the following. 10x2=20
5. (a) Derve an expresson for the fnal velocty of a rocket.

    (b) A rocket motor consumes 100 kg of fuel per sec. exhaustng t wth a speed of 16kms

() What s the force exerted on the rocket?

() What s the velocty of rocket when the mass s reduced to 
120th

 of ts ntal 

value, f the ntal velocty s zero. (6+4)

6. (a) Defne elastc and nelastc collsons and derve the expressons for the veloctes of 
two partcles after a head-on collson between them.

    (b) For a partcle of mass 0.01 kg, poston vector 
��106rij

, and velocty s �5/secicm
. Calculate the angular momentum about the orgn. (6+4)

7. (a) Show that n a conservatve feld, workdone s ndependent of the path and defne 
potental energy of a partcle.

    (b) A vertcal sprng s stretched by 0.05m, when a load 5kg s attached to t. What 
wll be the perod of oscllaton when a load of 3 kg s attached to t? (6+4)

UNIT-III
Answer any TWO of the following. 10x2=20
8. (a) Derve the relaton between pressure, volume and temperature for an deal gas 

undergong adabatc change.

    (b) An deal gas of volume 1 ltre at pressure  8 Pa, at 
27C

 undergoes expanson 
untl ts pressure drops to 1 Pa. Calculate the fnal volume and also workdone f t 
s done

() slowly () suddenly.      Gven 
1.4

(6+4)

9. (a)  Deduce Claussus – Clapeyron latent heat equaton and dscuss the varaton of 
bolng and meltng ponts of lquds and solds, wth pressure. 

    (b) Takng the normal bolng pnt of ce at 
0C

 and normal latent heat of fuson as 513.3610Jkg
, Calculate the depresson n the freezng pont for an ncrease of 

pressure l atmosphere. 1 Kg of ce occupes 
331.0910m

 of volume. (6+4)

10. (a) Explan the term entropy. Explan the temperature – Entropy dagram and prove 
that ts area represents avalable energy. 

    (b) Calculate the change n entropy when 0.02 kg of ce at 273K melts nto water at 
313K. Gven latent heat of fuson of ce = 

513.3610Jkg
, specfc heat of 



water = 
114200JkgK

. (6+4)

HY 201.2 Reg.  
No..................................

CREDIT BASED SECOND SEMESTER B.Sc. DEGREE EXAMINATION ARIL 
2015

HYSICS – II 
Mechanics and Thermal hysics

Duration: 3 Hours                                                                             Max Marks: 80
ART – A

1.   A. Answer any TEN of the following: 10×1=10
) Defne angular momentum.
) Wrte the expresson for Moment of Inerta of a datomc molecule.
) Defne centre of mass.
v) Wrte the expresson for the radus of gyraton of a bar pendulum.
v) State the law of conservaton of lnear momentum.
v) Defne areal velocty of a partcle havng planar moton.
v)Defne potental energy of a partcle n a conservatve feld.
v)What s head-on collson?
x) State frst law of thermodynamcs.
x) How does the entropy change n a reversble cyclc process?
x) Defne the coeffcent of performance of a refrgerator.
x)What s crtcal temperature?

B. Answer any FIVE of the following: 5×2=10
) State and explan perpendcular axes theorem of Moment of Inerta.
) What are the advantages of a compound pendulum over a smple pendulum?
) Dstngush between elastc and nelastc collson.
v) Show that n a central force feld, the torque actng on a partcle s zero.
v) What s an ndcator dagram?  What s ts mportance?
v) Dfferentate between type I and type II super conductors.

ART - B 
UNIT - I

Answer any TWO of the following: 2×10=20
2.  (a) Deduce an expresson for the Moment of Inerta of a crcular dsc about an axs 

perpendcular to ts plane and hence derve the expresson for the moment of 
nerta of the dsc about an axs passng through ts dameter.

 (b) A unform rectangular plate has mass 1.2 kg length 15 cm and breadth 10cm.  
Calculate Moment of Inerta about an axs passng through.
) ts centre of gravty and perpendcular to plane
) at one end parallel to length (6+4)

3.  (a) Derve the formula for Moment of Inerta used n experment wthout neglectng 
the frcton at bearngs of the fly wheel.



(b) A fly wheel of mass 10kg has a radus of gyraton of 1m.  Calculate ts Knetc 
Energy when t makes 60 rotatons per mnute. (6+4)

4.  (a) Defne centre of suspenson and centre of oscllaton.  Show that there are 4 ponts 
collnear wth the CG about whch the perods of the compound pendulum s the 
same.

(b) The perod of a bar pendulum s 1.55 second when centre of suspenson s 0.3m 
from one end and 1.50 second when t s 0.2m from the same end.  If the bar s 
1m long fnd the acceleraton due to gravty. (6+4)

UNIT - II
Answer any TWO of the following: 2×10=20
5. (a) Derve an expresson for the fnal velocty of a rocket.

    (b) A rocket s desgned to attan a maxmum speed of 4.6 Km/s.  Mass of the rocket 
wthout fuel s 100kg.  What should be the mass of the fuel?

Gven: velocty of the escapng gas = 2Km/s. (6+4)
6. (a) Derve an expresson for the areal velocty n terms of angular momentum and 

show that when angular momentum s conserved, the moton s planar and 
transverse acceleraton s zero.

    (b) If the mass of a body s 10kg and poston vector s  at any nstant t, 
fnd the magntude and drecton of the angular momentum about the orgn at            

 seconds. (6+4)

7. (a) What s meant by conservatve feld?  Show that the law of conservaton of 
energy holds good n a conservatve feld.

    (b) A 2kg mass hangs from a sprng.  A 0.3kg body hung below t stretches t further 
by    2 cm.  If 0.3kg s removed and mass s set nto oscllatons, fnd the perod of 
oscllaton. (6+4)

UNIT - III
Answer any TWO of the following: 2×10=20
8. (a) Derve the relaton between pressure, volume and temperature for an deal gas 

undergong adabatc change.
    (b) Calculate the amount of work done when 1 lter of a perfect gas at NTP s 

compressed adabatcally tll the temperature s ncreased to 100 c.  Gas constant 
s                  8.314 J mol-1 K-1. (6+4)

9. (a)  Explan the term entropy.  Explan the Temperature – Entropy dagram and prove 
ts area represents avalable energy.

    (b) Calculate the change n entropy when 10-3kg of ce at 273K melts nto water at 
323K.
Gven: latent heat of fuson of ce = 3.36×105J Kg-1.
Specfc heat of water = 4200 JKg-1K-1. (6+4)

10. (a) Gve the theory of Joule-Thomson effect n terms of enthalpy and arrve at the 
condton for the coolng and heatng effect of the gas.

    (b) Fnd the depresson n the meltng pont of ce for an ncrease n the external 
pressure by one atmosphere.
Specfc volumes of ce at 0C s 1.091×10-3m3kg-1 and that of water at 0C s             
10-3m3kg-1 L=3.36×105J/Kg/K. 1atms.=1.01×105Nm-2. (6+4)

*****








