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

฀) On what factors the rad฀us of gyrat฀on depends upon?
฀฀) Wr฀te the express฀on for M.I. of a d฀atom฀c molecule.

฀฀฀) What ฀s the s฀gn฀f฀cance of centre of mass of a system?
฀v) G฀ve one example for central force.
v) What are the uses of Kepler’s Th฀rd Law?

v฀) What ฀s a conservat฀ve force f฀eld?
v฀฀) Def฀ne ฀sothermal process.

v฀฀฀) State F฀rst Law of Thermodynam฀cs.
฀x) How does entropy and d฀sorder ฀n a system related?
x) What ฀s an ฀deal gas?

x฀) What ฀s Joule-Thomson effect?
x฀฀) Name the class฀f฀cat฀on of l฀qu฀d crystals.

1.B.  Answer any FIVE of the following.      5x2=10
฀) Get express฀on for K.E. of rotat฀on of a r฀g฀d body.

฀฀) Wr฀te a short note on Kater’s Pendulum.
฀฀฀) Def฀ne areal veloc฀ty of a part฀cle and get an express฀on for the same.
฀v) Prove that s฀mple harmon฀c mot฀on ฀s an example for central mot฀on.
v) D฀st฀ngu฀sh between revers฀ble and ฀rrevers฀ble process.

v฀) G฀ve any four appl฀cat฀ons of l฀qu฀d crystals.

฀ART-B 
UNIT-I

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

(b) A flat c฀rcular d฀sc of mass 0.05 kg and d฀ameter 0.02m rolls on ฀ts edge on a 
smooth hor฀zontal table w฀th a veloc฀ty of 0.05 m/s. Calculate ฀ts total energy.  

(6+4) 

3. (a) Der฀ve the formula for M.I. used ฀n the exper฀ment w฀thout neglect฀ng the fr฀ct฀on
at bear฀ng of the flywheel. 

(b) A un฀form c฀rcular d฀sc of rad฀us 25 cm osc฀llates ฀n a vert฀cal plane about a 
hor฀zontal ax฀s. F฀nd the d฀stnace of the ax฀s of rotat฀on from the centre for wh฀ch 
the per฀od ฀s m฀n฀mum? What ฀s value of ฀ts per฀od? (6+4)

4. (a) What ฀s a s฀mple pendulum? Der฀ve an express฀on for the t฀me per฀od of a s฀mple pendulum?

   (b) A flywheel of mass 100 kg and rad฀us 0.5 m makes 10 revolut฀ons per second. 
Calculate (฀) angular veloc฀ty (฀฀) moment of ฀nert฀a (฀฀฀) the energy of the flywheel
Assume that mass of the flywheel ฀s concentrated at the r฀m.   (6+4)

UNIT-II
Answer any TWO of the following. 2x10=20
5. (a) Der฀ve an express฀on for the f฀nal veloc฀ty of a rocket.



    (b) A vert฀cal spr฀ng ฀s stretched by 0.05 m when a load of 5 kg ฀s attached to ฀t. What 
w฀ll be the per฀od of osc฀llat฀on when a load of 3Kg ฀s attached to ฀t ?         (6+4)

6. (a) Show that ฀n a conservat฀ve f฀eld, workdone ฀s ฀ndependence of the path and 
def฀ne potent฀al energy of a part฀cle.

   (b) A rocket ฀s des฀gned to atta฀n a max฀mum speed of 4.6 km/s. Mass of the rocket 
w฀thout fuel ฀s 100 kg. What should be the mass of the fuel? G฀ven veloc฀ty of the 
escap฀ng gases = 2 km/sec.      (6+4)

7. (a) Def฀ne elast฀c and ฀nelast฀c coll฀s฀ons and der฀ve express฀ons for the veloc฀t฀es of 
two part฀cles after a head on coll฀s฀on between them.

   (b) A sand bag of mass 10 Kg ฀s suspended w฀th a 3m long we฀ghtless str฀ng. A bullet of 
mass 0.2 Kg ฀s f฀red w฀th a speed 20ms ฀nto the bag and stays ฀n the bag. Calculate (฀) 
the speed acqu฀red by the bag (฀฀) energy converted to heat ฀n the coll฀s฀on.       (6+4)  

UNIT-III
Answer any TWO of the following.                                                            2x10=20
8. (a) Deduce Claus฀us – Clapeyron latent heat equat฀on and d฀scuss the var฀at฀on of 

bo฀l฀ng and melt฀ng po฀nts of l฀qu฀ds and sol฀ds w฀th pressure.

   (b) A certa฀n mass of dry a฀r at NTP ฀s suddenly compressed to  of ฀ts or฀g฀nal 
volume. Calculate the result฀ng pressure and temperature of the gas.   (6+4)

9. (a) Expla฀n the term entropy. Expla฀n the temperature entropy d฀agram and prove that 
฀ts area represents ava฀lable energy. 

    (b) Calculate the change ฀n the bo฀l฀ng po฀nt of water due to a change ฀n pressure of 
0.01 m of mercury. 
G฀ven: Latent Heat of evaporat฀on = 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) Descr฀be Joule – Kelv฀n Porous Plug exper฀ment and state the result of the exper฀ment.

      (b) Calculate the total ฀nrease of entropy when 1 gm of ฀ce at -10oC ฀s converted ฀nto 
steam at 100oC. 
Spec฀f฀c 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 phys฀cal s฀gn฀f฀cance of moment of ฀nert฀a?
x฀v) Def฀ne length of equ฀valent s฀mple pendulum for a compound pendulum.
xv) What ฀s a Kater’s pendulum?

xv฀) Def฀ne ฀nelast฀c coll฀s฀on.
xv฀฀) Wr฀te any one use of Kepler’s III Law.

xv฀฀฀) How does ฀nternal energy change dur฀ng ฀sothermal process?



x฀x) What ฀s heat death?.
xx) What ฀s the s฀gn฀f฀cance of T-S d฀agram?

xx฀) What ฀s Joule-Thomson Effect?
xx฀฀) What are nemat฀c l฀qu฀d crystals?

xx฀฀฀) What are quas฀ crystals?
xx฀v) What ฀s a conservat฀ve force f฀eld?

1.B.  Answer any FIVE of the following.      5x2=10
v฀฀) Der฀ve express฀on for rotat฀onal energy of a d฀atom฀c molecule.

v฀฀฀) Show that work done ฀s ฀ndependent of path ฀n a conservat฀ve force f฀eld.
฀x) Show that ฀n a central mot฀on, areal veloc฀ty ฀s a constant.
x) What are the l฀m฀tat฀ons of f฀rst law of thermodynam฀cs?

x฀) D฀st฀ngu฀sh between revers฀ble and ฀rrevers฀ble processes.
x฀฀) A room cannot be cooled by keep฀ng door of refr฀gerator open - expla฀n.

฀ART-B 
UNIT-I

Answer any TWO of the following. 2x10=20
2. (a) Der฀ve express฀on for Moment of ฀nert฀a of a c฀rcular d฀sc about an ax฀s 

perpend฀cular to ฀ts plane and hence der฀ve express฀on for Moment of ฀nert฀a of 
d฀sc about an ax฀s pass฀ng through ฀ts d฀atmeter.

(b) The per฀od of a bar pendulum ฀s 1.53 sec. when centre of suspens฀on ฀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, 
f฀nd accelerat฀on due to grav฀ty.  (6+4)

3. (a) Def฀ne centre of suspens฀on and centre of osc฀llat฀on. Show that there are four 
po฀nts coll฀near w฀th centre of grav฀ty about wh฀ch per฀ods of compound 
pendulum ฀s same.

(b) A c฀rcular d฀sc of mass 0.1kg and rad฀us 0.1m rotates about ฀ts centre at 10 cycles 
per second. The ax฀s of rotat฀on ฀s normal to the plane of the d฀sc. F฀n (฀) moment 
of ฀nert฀a and (฀฀) Angular momentum. (6+4)

4. (a) Der฀ve express฀on for moment of ฀nert฀a of a flywheel tak฀ng ฀nto account the loss of 
energy due to fr฀ct฀on.

   (b) A c฀rcular d฀sc of mass 2Kg rolls w฀thout sl฀pp฀ng w฀th a un฀form veloc฀ty 0.2 m/s along 
a stra฀ght l฀ne on a hor฀zontal table. Calculate ฀ts total K.E.   (6+4)

UNIT-II
Answer any TWO of the following. 2x10=20
5. (a) Def฀ne elast฀c and head-on coll฀s฀ons and der฀ve express฀on for veloc฀ty of 2 

part฀cles after head-on coll฀s฀on between them.

    (b) An empty rocket we฀ghs 5000Kg conta฀n฀ng 45,000Kg fuel. If the exhaust 
veloc฀ty of escap฀ng gas ฀s 2Km/Sec. Calculate max฀mum veloc฀ty atta฀ned.  
(6+4)

6. (a) Deduce the law of conservat฀on of angular momentum for a part฀cle. Show that 
when angular momentum ฀s conserved (฀) mot฀on ฀s conf฀ned to a plane and (฀฀) 
the accelerat฀on ฀s ent฀rely rad฀al for a central force f฀eld.

   (b) A 2k mass hangs from a spr฀ng. A 0.3Kg body attached below ฀t, stretches ฀t 
further by 2 cm. If 0.3 Kg ฀s removed and mass ฀s set ฀nto osc฀llat฀ons. Calculate 
the t฀me per฀od.      (6+4)



7. (a) Def฀ne a central f฀eld. Der฀ve an express฀on for per฀od of vert฀cal osc฀llat฀on of a 
l฀ght loaded spr฀ng us฀ng law of conservat฀on of energy. 

   (b) A stone of mass 0.1 Kg ฀s revolved at the end of a 0.5m long str฀ng at the rate of 2 
revolut฀ons/Sec. F฀nd the angular momentum. If after 25 sec. ฀t ฀s mak฀ng only one 
revolut฀on/sec. F฀nd the mean torque.  (6+4)  

UNIT-III
Answer any TWO of the following.                                                            2x10=20
8. (a) Der฀ve an express฀on for work done by a gas dur฀ng ฀sothermal and ad฀abat฀c 

expans฀on.

   (b) Calculate ฀ncrease ฀n bo฀l฀ng po฀nt of water when pressure on ฀t ฀s ฀ncreased by 
0.1m of mercury. 1 Kg of steam occup฀es 1677x10-3 m3 at normal pressure. Latent 
beat of steam = 2.268x106 J/Kg. Dens฀ty of mercury = 13600 kg/m3.   (6+4)

9. (a) What are l฀qu฀d crystals? By draw฀ng necessary d฀agrams, expla฀n the 
class฀f฀cat฀on of l฀qu฀d crystals.

    (b) If 10 Kg of ฀ce at 273K ฀s m฀xed w฀th 10Kg of water at 300K. What ฀s the change 
฀n entropy?

Latent Heat of fus฀on = 3.36 ×105J/Kg-1.
Spec฀f฀c heat of water = 4200 Kg-1  (6+4)  

 
10. (a) G฀ve the theory of Joule – Kelv฀n Effect and hence get express฀on for temperature 

of ฀nvers฀on for a real gas.

      (b) Calculate the amount of work done when 1 l฀tre of monoatom฀c perfect gas at 
NTP ฀s compressed ad฀abat฀cally 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) Wr฀te the relat฀on between torque and angular accelerat฀on for a r฀g฀d body.
(b) What ฀s the measure of rotat฀onal ฀nert฀a? 
(c) How many coll฀near po฀nts are there ฀n a compound pendulum?
(d) What w฀ll happen to the per฀od of a pendulum transported to moon?
(e) What ฀s the pr฀nc฀ple of rocket propuls฀on?
(f) Def฀ne central force.
(g) How does the per฀od of a l฀ght loaded spr฀ng change as the mass suspended 

from ฀t ฀ncreases?
(h) Wr฀te the express฀on for torque ฀n vector form.
(฀) How does ฀nternal energy of a system vary dur฀ng an ad฀abat฀c process?
(j) What ฀s thermodynam฀c equ฀l฀br฀um?
(k) How does melt฀ng po฀nt of wax vary w฀th pressure?
(l) What are Lyotrop฀c l฀qu฀d crystals?

(b) Answer any FIVE questions of the following. 
2X5=10 
฀) State and prove parallel ax฀s theorem of moment of ฀ntert฀a.
฀฀) Wr฀te a short note on Kater’s pendulum.
฀฀฀) Show that for a central force f฀eld the accelerat฀on ฀s ent฀rely rad฀al.
฀v) Show that Kepler’s second law of planetary mot฀on ฀s law of conservat฀on of 

angular momentum.
v) Show that the total change ฀n entropy dur฀ng a revers฀ble cycl฀c change ฀s zero.
v฀) What ฀s coeff฀c฀ent of performance of a refr฀gerator? Wr฀te the express฀on for ฀t.

฀ART-B 
UNIT-I

Answer any TWO from the following: 
10x2=20

2.  (a) Der฀ve an express฀on for the moment of ฀nter฀a of a th฀n rod about an ax฀s pass฀ng 
through ฀ts end and perpend฀cular to the rod and hence der฀ve the express฀on for the 
moment of ฀nert฀a of the rod about an ax฀s pass฀ng through ฀ts centre and perpend฀cular to 
the rod.  

 (b) A c฀rcular d฀sc of mass 0.5 kg and rad฀us 10cm ฀s mak฀ng 70 revolut฀ons per 
m฀nute about an ax฀s pass฀ng through ฀ts centre and perpend฀cular to ฀ts plane. 
Calculate ฀ts k฀net฀c energy. (6+4)

3.  (a) What ฀s a compound pendulum? Der฀ve an express฀on for the t฀me per฀od of a 
compound pendulum.  



(b) A un฀form c฀rcular d฀sc of d฀ameter 0.2m v฀brates about a hor฀zontal ax฀s 
perpend฀cular to ฀ts plane and at a d฀stance 0.05m from the centre. Calculate the 
per฀od of osc฀llat฀on and equ฀valent length of the s฀mple pendulum. (6+4)

4.  (a) Der฀ve the formula for moment of ฀nert฀a and rotat฀onal energy of a d฀atom฀c molecule.  

(b) A un฀form rectangular plate has mass 1.35 kg and length 14.5cm and breadth 
10.5cm. Calculate the MI about an ax฀s pass฀ng through 

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

UNIT-II
Answer any TWO of the following. 10x2=20
5. (a) Der฀ve an express฀on for the f฀nal veloc฀ty of a rocket.

    (b) A rocket motor consumes 100 kg of fuel per sec. exhaust฀ng ฀t w฀th a speed of 16kms฀

(฀) What ฀s the force exerted on the rocket?

(฀฀) What ฀s the veloc฀ty of rocket when the mass ฀s reduced to 
120th

 of ฀ts ฀n฀t฀al 

value, ฀f the ฀n฀t฀al veloc฀ty ฀s zero. (6+4)

6. (a) Def฀ne elast฀c and ฀nelast฀c coll฀s฀ons and der฀ve the express฀ons for the veloc฀t฀es of 
two part฀cles after a head-on coll฀s฀on between them.

    (b) For a part฀cle of mass 0.01 kg, pos฀t฀on vector 
��106rij฀฀฀

, and veloc฀ty ฀s �5/secicm
. Calculate the angular momentum about the or฀g฀n. (6+4)

7. (a) Show that ฀n a conservat฀ve f฀eld, workdone ฀s ฀ndependent of the path and def฀ne 
potent฀al energy of a part฀cle.

    (b) A vert฀cal spr฀ng ฀s stretched by 0.05m, when a load 5kg ฀s attached to ฀t. What 
w฀ll be the per฀od of osc฀llat฀on when a load of 3 kg ฀s attached to ฀t? (6+4)

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

undergo฀ng ad฀abat฀c change.

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

 undergoes expans฀on 
unt฀l ฀ts pressure drops to 1 Pa. Calculate the f฀nal volume and also workdone ฀f ฀t 
฀s done

(฀) slowly (฀฀) suddenly.      G฀ven 
1.4฀฀

(6+4)

9. (a)  Deduce Clauss฀us – Clapeyron latent heat equat฀on and d฀scuss the var฀at฀on of 
bo฀l฀ng and melt฀ng po฀nts of l฀qu฀ds and sol฀ds, w฀th pressure. 

    (b) Tak฀ng the normal bo฀l฀ng p฀nt of ฀ce at 
0C฀

 and normal latent heat of fus฀on as 513.3610Jkg฀
, Calculate the depress฀on ฀n the freez฀ng po฀nt for an ฀ncrease of 

pressure l atmosphere. 1 Kg of ฀ce occup฀es 
331.0910m฀

 of volume. (6+4)

10. (a) Expla฀n the term entropy. Expla฀n the temperature – Entropy d฀agram and prove 
that ฀ts area represents ava฀lable energy. 

    (b) Calculate the change ฀n entropy when 0.02 kg of ฀ce at 273K melts ฀nto water at 
313K. G฀ven latent heat of fus฀on of ฀ce = 

513.3610Jkg฀
, spec฀f฀c heat of 



water = 
114200JkgK฀฀

. (6+4)
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฀ART – A

1.   A. Answer any TEN of the following: 10×1=10
฀) Def฀ne angular momentum.
฀฀) Wr฀te the express฀on for Moment of Inert฀a of a d฀atom฀c molecule.
฀฀฀) Def฀ne centre of mass.
฀v) Wr฀te the express฀on for the rad฀us of gyrat฀on of a bar pendulum.
v) State the law of conservat฀on of l฀near momentum.
v฀) Def฀ne areal veloc฀ty of a part฀cle hav฀ng planar mot฀on.
v฀฀)Def฀ne potent฀al energy of a part฀cle ฀n a conservat฀ve f฀eld.
v฀฀฀)What ฀s head-on coll฀s฀on?
฀x) State f฀rst law of thermodynam฀cs.
x) How does the entropy change ฀n a revers฀ble cycl฀c process?
x฀) Def฀ne the coeff฀c฀ent of performance of a refr฀gerator.
x฀฀)What ฀s cr฀t฀cal temperature?

B. Answer any FIVE of the following: 5×2=10
฀) State and expla฀n perpend฀cular axes theorem of Moment of Inert฀a.
฀฀) What are the advantages of a compound pendulum over a s฀mple pendulum?
฀฀฀) D฀st฀ngu฀sh between elast฀c and ฀nelast฀c coll฀s฀on.
฀v) Show that ฀n a central force f฀eld, the torque act฀ng on a part฀cle ฀s zero.
v) What ฀s an ฀nd฀cator d฀agram?  What ฀s ฀ts ฀mportance?
v฀) D฀fferent฀ate 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 express฀on for the Moment of Inert฀a of a c฀rcular d฀sc about an ax฀s 

perpend฀cular to ฀ts plane and hence der฀ve the express฀on for the moment of 
฀nert฀a of the d฀sc about an ax฀s pass฀ng through ฀ts d฀ameter.

 (b) A un฀form rectangular plate has mass 1.2 kg length 15 cm and breadth 10cm.  
Calculate Moment of Inert฀a about an ax฀s pass฀ng through.
฀) ฀ts centre of grav฀ty and perpend฀cular to plane
฀฀) at one end parallel to length (6+4)

3.  (a) Der฀ve the formula for Moment of Inert฀a used ฀n exper฀ment w฀thout neglect฀ng 
the fr฀ct฀on at bear฀ngs of the fly wheel.



(b) A fly wheel of mass 10kg has a rad฀us of gyrat฀on of 1m.  Calculate ฀ts K฀net฀c 
Energy when ฀t makes 60 rotat฀ons per m฀nute. (6+4)

4.  (a) Def฀ne centre of suspens฀on and centre of osc฀llat฀on.  Show that there are 4 po฀nts 
coll฀near w฀th the CG about wh฀ch the per฀ods of the compound pendulum ฀s the 
same.

(b) The per฀od of a bar pendulum ฀s 1.55 second when centre of suspens฀on ฀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 f฀nd the accelerat฀on due to grav฀ty. (6+4)

UNIT - II
Answer any TWO of the following: 2×10=20
5. (a) Der฀ve an express฀on for the f฀nal veloc฀ty of a rocket.

    (b) A rocket ฀s des฀gned to atta฀n a max฀mum speed of 4.6 Km/s.  Mass of the rocket 
w฀thout fuel ฀s 100kg.  What should be the mass of the fuel?

G฀ven: veloc฀ty of the escap฀ng gas = 2Km/s. (6+4)
6. (a) Der฀ve an express฀on for the areal veloc฀ty ฀n terms of angular momentum and 

show that when angular momentum ฀s conserved, the mot฀on ฀s planar and 
transverse accelerat฀on ฀s zero.

    (b) If the mass of a body ฀s 10kg and pos฀t฀on vector ฀s  at any ฀nstant t, 
f฀nd the magn฀tude and d฀rect฀on of the angular momentum about the or฀g฀n at            

 seconds. (6+4)

7. (a) What ฀s meant by conservat฀ve f฀eld?  Show that the law of conservat฀on of 
energy holds good ฀n a conservat฀ve f฀eld.

    (b) A 2kg mass hangs from a spr฀ng.  A 0.3kg body hung below ฀t stretches ฀t further 
by    2 cm.  If 0.3kg ฀s removed and mass ฀s set ฀nto osc฀llat฀ons, f฀nd the per฀od of 
osc฀llat฀on. (6+4)

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

undergo฀ng ad฀abat฀c change.
    (b) Calculate the amount of work done when 1 l฀ter of a perfect gas at NTP ฀s 

compressed ad฀abat฀cally t฀ll the temperature ฀s ฀ncreased to 100 c.  Gas constant 
฀s                  8.314 J mol-1 K-1. (6+4)

9. (a)  Expla฀n the term entropy.  Expla฀n the Temperature – Entropy d฀agram and prove 
฀ts area represents ava฀lable energy.

    (b) Calculate the change ฀n entropy when 10-3kg of ฀ce at 273K melts ฀nto water at 
323K.
G฀ven: latent heat of fus฀on of ฀ce = 3.36×105J Kg-1.
Spec฀f฀c heat of water = 4200 JKg-1K-1. (6+4)

10. (a) G฀ve the theory of Joule-Thomson effect ฀n terms of enthalpy and arr฀ve at the 
cond฀t฀on for the cool฀ng and heat฀ng effect of the gas.

    (b) F฀nd the depress฀on ฀n the melt฀ng po฀nt of ฀ce for an ฀ncrease ฀n the external 
pressure by one atmosphere.
Spec฀f฀c volumes of ฀ce at 0C ฀s 1.091×10-3m3kg-1 and that of water at 0C ฀s             
10-3m3kg-1 L=3.36×105J/Kg/K. 1atms.=1.01×105Nm-2. (6+4)
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