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฀ART –A

1. (A) Answer any TEN of the following. 1X10=10

฀) Wr฀te the cross product for two mutually parallel vectors  and  .
฀฀) What ฀s a planar vector?
฀฀฀) Def฀ne argument of a complex number.
฀v) Wr฀te the d฀fferent฀al equat฀on for a harmon฀c osc฀llator.
v) Def฀ne a perfect elast฀c body.
v฀) What ฀s a cant฀lever?
v฀฀) How does surface tens฀on of a l฀qu฀d vary w฀th temperature?
v฀฀฀) A steel ball falls slowly through water than through a฀r. Why?
฀x) Wr฀te the S.I. un฀t of coeff฀c฀ent of v฀scos฀ty.
x) Wr฀te the express฀on for the apparent we฀ght of a person ฀ns฀de a l฀ft wh฀ch ฀s 

mov฀ng up w฀th a constant accelerat฀on.
x฀) What ฀s the value of rest mass of a photon?
x฀฀) What happens to the mass of a part฀cle when ฀ts speed approaches the speed of l฀ght 

฀n vacuum?

(b) Answer any FIVE questions of the following. 2X5=10
฀) Obta฀n the dot product of the follow฀ng two vectors.

 and 
฀฀) Wr฀te the d฀fferent฀al equat฀on for a fall฀ng body and f฀nd ฀ts solut฀on.
฀฀฀) Der฀ve the relat฀on between surface tens฀on and surface energy.
฀v) Obta฀n the theoret฀cal l฀m฀ts of Po฀sson’s rat฀o.
v) State the postulates of spec฀al theory of relat฀v฀ty.
v฀) Show that Lorentz transformat฀ons reduce to Gal฀lean transformat฀ons when ฀ .

฀ART-B 
UNIT-I

Answer any TWO from the following: 10x2=20

2.  (a) Def฀ne Planar vector. If   ฀s a planar rotat฀ng vector of constant magn฀tude and  ฀s a vector 
of same magn฀tude ฀n a perpend฀cular d฀rect฀on, ฀n the same plane show that  

  and 

 (b) If   f฀nd d฀vgrad  (6+4)

3.  (a) Obta฀n express฀ons for rad฀al and transverse veloc฀ty and accelerat฀on of a part฀cle. 



(b) F฀nd the total work done ฀n mov฀ng a part฀cle ฀n a force f฀eld g฀ven by 

  along the curve  and  from 

฀ = 0  to ฀ = 1 (6+4)

4.  (a) Analyse a square wave us฀ng Four฀er’s theorem and draw relevant graph.

(b) Perform (3 + j4) + (5 + j2) by us฀ng both analyt฀cal method and Argand d฀agram method.
(6+4)

UNIT-II
Answer any TWO of the following. 10x2=20
5. (a) Der฀ve an express฀on for bend฀ng moment of a beam. Hence f฀nd the bend฀ng moment of 

a bar of rectangular and c฀rcular cross sect฀on.

    (b) Calculate the work done ฀n stretch฀ng a un฀form metal w฀re of area of cross sect฀on 
 and length 1.5m through  G฀ven Young’s modulus 

. (6+4)

6. (a) G฀ve the theory of drop we฀ght method of f฀nd฀ng surface tens฀on of a l฀qu฀d.

    (b) Calculate the excess of pressure ฀ns฀de a soap bubble of rad฀us m. Also 
calculate the surface energy. G฀ven the surface tens฀on of soap solut฀on ฀s 0.02 N/m.

(6+4)
7. (a) Deduce Po฀seu฀ll฀’s formula for the steady rate of flow of a l฀qu฀d ฀n a hor฀zontal tube.

    (b) A steel ball of rad฀us 2mm falls ฀n a vert฀cal columm of castor o฀l.  The coeff฀c฀ent of 
v฀scos฀ty of castor o฀l ฀s 0.7 Nsm-2 and ฀ts dens฀ty ฀s  F฀nd ฀ts term฀nal 
veloc฀ty. (6+4)

UNIT-III
Answer any TWO of the following.
8. (a) State and prove Gal฀lean pr฀nc฀ple of relat฀v฀ty.

    (b) A spr฀ng balance suspended from the top of a l฀ft carr฀es a load of 1 Kg. F฀nd the read฀ng 
of balance when the l฀ft 

฀)  moves up w฀th an accelerat฀on of 0.092 

฀฀) moves down w฀th un฀form veloc฀ty of . (6+4)

9. (a) Deduce the equat฀on of mot฀on of a part฀cle ฀n a frame of reference mov฀ng w฀th un฀form 
accelerat฀on relat฀ve to an ฀nert฀al frame.

    (b) A spacesh฀p ฀s launched from the earth w฀th veloc฀ty of 0.9C. The spacesh฀p then 
launches a rocket ฀n the forward d฀rect฀on w฀th a veloc฀ty 0.9C relat฀ve to spacesh฀p. 
Calculate the veloc฀ty of rocket w฀th respect to earth. (6+4)



10. (a) Wr฀te Lorentz transformat฀on equat฀ons and obta฀n an express฀on for length contract฀on.

    (b) A rod of length 1m ฀s mov฀ng w฀th a veloc฀ty of 0.8C. Calculate the percentage 
contract฀on ฀n length. (6+4)
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1. (A) Answer any TEN of the following. 1X10=10

x฀฀฀) If   = 0, what ฀s the angle between    and  ?
x฀v) Def฀ne a vector f฀eld. 
xv) Wr฀te modulus of a complex number.
xv฀) Wr฀te the d฀fferent฀al equat฀on for Newton’s law of cool฀ng.
xv฀฀) State Hooke’s Law.
xv฀฀฀)Def฀ne Po฀sson’s rat฀o.
x฀x) What ฀s surface tens฀on of a l฀qu฀d?
xx) Def฀ne cr฀t฀cal veloc฀ty of a l฀qu฀d.
xx฀) What ฀s a non-฀nert฀al frame of reference?
xx฀฀) What ฀s the we฀ght of a person ฀ns฀de a l฀ft when the l฀ft ฀s com฀ng down w฀th an 

accelerat฀on equal to g. 
xx฀฀฀)What ฀s the value of rest mass of a photon?
xx฀v) Wr฀te Lorentz transformat฀on equat฀on for space when <<<c.

(b) Answer any FIVE questions of the following. 2X5=10 

v฀฀) If  and  f฀nd  .
v฀฀฀) Wr฀te the d฀fferent฀al equat฀on for s฀mple harmon฀c mot฀on and f฀nd ฀ts solut฀on.
฀x) Ment฀on any four factors affect฀ng the elast฀c฀ty of a mater฀al.
x) Der฀ve the relat฀on between surface tens฀on and surface energy.
x฀) State the postulates of spec฀al theory of relat฀v฀ty.
x฀฀) What ฀s the energy equ฀valent of 1 kg of matter ฀n eV?



฀ART-B 
UNIT-I

Answer any TWO from the following: 10x2=20
2.  (a) Obta฀n express฀ons for rad฀al and transverse veloc฀ty and accelerat฀on of a part฀cle.  

 (b) Prove that the vector  ฀s soleno฀dal. (6+4)

3.  (a) Analyse a square wave us฀ng Four฀er’s theorem and draw the relevant graph.  

(b) Perform (3 + j4) + (5 + j2) both analyt฀cally and us฀ng Argand d฀agram. (6+4)

4.  (a) What ฀s a Planar vector? If   ฀s a planar rotat฀ng vector of constant magn฀tude and  ฀s a 
vector of same magn฀tude ฀n a perpend฀cular d฀rect฀on, ฀n the same plane show that  

  and 

(b) If the mass of a body ฀s 2Kg and pos฀t฀on vector ฀s , f฀nd the 
magn฀tude of the force act฀ng on the part฀cle at t = 4 sec. (6+4)

UNIT-II
Answer any TWO of the following. 10x2=20
5. (a) What ฀s a cant฀lever? Obta฀n an express฀on for the depress฀on at the loaded end of a 

cant฀lever.

    (b) A steel rod of length 50 cm, w฀dth 2 cm and th฀ckness 1 cm ฀s bent ฀nto the form of an 
arc of rad฀us of curvature 2m. Calculate the bend฀ng moment. Young’s modulus of the 
mater฀al of the rod = 2 1011 Nm-2 (6+4)

6. (a) G฀ve the theory of drop we฀ght method of f฀nd฀ng ฀nterfac฀al tens฀on between two l฀qu฀ds.

    (b) Calculate the amount of energy evolved when e฀ght droplets of water of rad฀us 0.5 mm 
each comb฀ne to form a s฀ngle drop. G฀ven surface tens฀on of water = 0.072 Nm-1.

(6+4)
7. (a) Der฀ve the Stoke’s formula for v฀scous force act฀ng on a body fall฀ng through a v฀scous 

med฀um.

    (b) A steel ball of rad฀us 4mm falls ฀n a vert฀cal columm of castor o฀l.  The coeff฀c฀ent of 
v฀scos฀ty of castor o฀l ฀s 0.7 Nsm-2 and ฀ts dens฀ty ฀s  the dens฀ty of 
steel =  and   F฀nd ฀ts term฀nal veloc฀ty. (6+4)

UNIT-III
Answer any TWO of the following. 10x2=20
8. (a) State and prove Gal฀lean pr฀nc฀ple of relat฀v฀ty.

    (b) A spacesh฀p 100m ฀n length ฀n ฀ts rest pos฀t฀on ฀s mov฀ng at a un฀form speed of 0.8C. 
F฀nd ฀ts length as ฀t appears to an observer on the earth. (6+4)



9. (a)  Der฀ve E฀nste฀n’s mass energy equ฀valence formula.

    (b) How fast a rocket has to go relat฀ve to an observer for ฀ts length to be contracted to 99% 
of ฀ts length at rest? (6+4)

10. (a) Deduce the equat฀on of mot฀on of a part฀cle ฀n a frame of reference mov฀ng w฀th un฀form 
accelerat฀on relat฀ve to a frame wh฀ch ฀s at rest.

    (b) A person we฀gh฀ng 80Kg ฀s stand฀ng on a we฀gh฀ng mach฀ne ฀ns฀de a mov฀ng l฀ft. What 
w฀ll be the read฀ng shown by the we฀gh฀ng mach฀ne, when the l฀ft moves a) down w฀th a 
constant veloc฀ty 9.8 ms-1 b) down w฀th an accelerat฀on of 9.8 ms-2.

(6+4)
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฀ART –A
1. (A) Answer any TEN of the following. 1X10=10

xxv) Wr฀te the express฀on for pos฀t฀on vector ฀n Cartes฀an co-ord฀nate system.
xxv฀) What ฀s Argand d฀agram?
xxv฀฀) Def฀ne order of a d฀fferent฀al equat฀on.
xxv฀฀฀) State Four฀er’s Theorem.
xx฀x) State Hooke’s Law.
xxx) What ฀s meant by Neutral Layer of a bent beam?
xxx฀) Def฀ne surface tens฀on. G฀ve ฀ts un฀t.
xxx฀฀) Why lubr฀cat฀ng o฀ls must have h฀gh v฀scos฀ty?
xxx฀฀฀) Def฀ne an ฀nert฀al frame of reference.
xxx฀v) Wr฀te the express฀on for cor฀ol฀s force. 
xxxv) Wr฀te E฀nste฀n’s Mass-Energy Relat฀on.
xxxv฀) Def฀ne proper length.

(b) Answer any FIVE questions of the following. 2X5=10 
x฀฀฀) If  and  , determ฀ne 

||A฀฀
 and 

||B฀฀
.



x฀v) Ment฀on the appl฀cat฀ons of Four฀er’s analys฀s.
xv) Def฀ne d฀fferent types of stra฀n.
xv฀) D฀st฀ngu฀sh between stream l฀ne and turbulent flow.
xv฀฀) G฀ve two d฀fferences between real force and ฀nert฀al force.
xv฀฀฀)Show that the relat฀v฀st฀c express฀on for k฀net฀c energy reduces to class฀cal express฀on at 

low speeds.

฀ART-B 
UNIT-I

Answer any TWO from the following: 10x2=20

2.  (a) Def฀ne Planar Vector. If  ฀s a Planar rotat฀ng vector rotat฀ng vector of constant magn฀tude, and  Â฀฀
 ฀s a vector of same magn฀tude ฀n a perpend฀cular d฀rect฀on ฀n the same plane, show that dAAd฀̂̂฀฀฀฀

  and  

dAAd฀̂̂^฀฀฀฀

 (b) If   , evaluate 
CFdr฀฀฀฀฀

 where C ฀s the curve ฀n the x plane. (6+4)

3.  (a) Analyze a saw-tooth wave us฀ng four฀er’s theorem and draw the relevant graph.

(b) Perform (3 + j4) + (5 + j2) both analyt฀cally and us฀ng Argand d฀agram. (6+4)

4.  (a) Wr฀te the second order d฀fferent฀al equat฀on and f฀nd ฀ts solut฀ons.

(b) If 
134Zĵ̂

 and 
243Zĵ̂ ^

, f฀nd 
12ZZ

 and 
12ZZ

. (6+4)

UNIT-II
Answer any TWO of the following. 10x2=20
5. (a) Def฀ne Elast฀c potent฀al energy. Der฀ve an express฀on for the work done ฀n stretch฀ng a 

w฀re.

    (b) A un฀form steel w฀re of length 2.5m and of dens฀ty 
33810kgm̂

 we฀ghs 0.05 kg. When 
stretched by a force of 10kg wt, the length ฀ncreases by 

3210m̂
. Calculate Young’s 

modulus of steel. (6+4)
6. (a) Der฀ve the general express฀on for the excess of pressure due to surface tens฀on ฀ns฀de a 

l฀qu฀d surface.

    (b) Calculate the work done to blow฀ng a soap bubble of rad฀us 0.05m. Surface tens฀on of 
soap solut฀on ฀s 

21310Nm^̂
(6+4)

7. (a) Us฀ng stokes method, der฀ve an express฀on for the term฀nal veloc฀ty of the l฀qu฀d.



    (b) Determ฀ne the rad฀us of the drop of water fall฀ng through a฀r, ฀f the term฀nal veloc฀ty of 
the drop ฀s 

211.210ms^̂
. Coeff฀c฀ent of v฀scos฀ty for a฀r = 

621810Nsm^̂
and dens฀ty of 

a฀r = 
31.21kgm^

(6+4)

UNIT-III
Answer any TWO of the following. 10x2=20
8. (a) Der฀ve the equat฀on of mot฀on of a part฀cle ฀n a frame of reference mov฀ng w฀th un฀form 

accelerat฀on relat฀ve to an ฀nert฀al frame and hence obta฀n an express฀on for pseudo force. 
G฀ve one example of pseudo force.

    (b) A body whose actual we฀ght ฀s 13 kg appears to we฀gh 12 kg ฀n a mov฀ng l฀ft. F฀nd the 
magn฀tude and d฀rect฀on of accelerat฀on of the l฀ft. (6+4)

9. (a)  State and prove Gal฀lean pr฀nc฀ple of relat฀v฀ty.

    (b) The length of a rod ฀s found to be half of ฀ts length when at rest. What ฀s the speed of the 
rod relat฀ve to the observer? (6+4)

10. (a) Obta฀n class฀cal veloc฀ty add฀t฀on theorem us฀ng Gal฀lean transformat฀on.

    (b) Half l฀fe of a part฀cle at rest ฀s 20 Nano Seconds. What w฀ll be the half l฀fe ฀f ฀ts speed ฀s 
0.9 c? (6+4)

*****

฀HY 101.2 Reg No..................................
CREDIT BASED FIRST SEMESTER B.Sc. DEGREE EXAMINATION OCTOBER 2014

฀HYSICS
฀A฀ER I: MATHEMATICAL ฀HYSICS, ฀RO฀ERTIES OF MATERIALS AND 

RELATIVITY
Duration: 3 Hours                                                                   Max Marks: 80

฀ART –A
1. (A) Answer any TEN of the following. 1X10=10

xxxv฀฀)Wr฀te the express฀on for pos฀t฀on vector ฀n Cartes฀an co-ord฀nate system.



xxxv฀฀฀) What ฀s 
Argand d฀agram?

xxx฀x) Def฀ne order of a d฀fferent฀al equat฀on.
xl) State Four฀er’s Theorem.
xl฀) State Hooke’s Law.
xl฀฀) What ฀s meant by Neutral Layer of a bent beam?
xl฀฀฀) Def฀ne surface tens฀on. G฀ve ฀ts un฀t.
xl฀v) Why lubr฀cat฀ng o฀ls must have h฀gh v฀scos฀ty?
xlv) Def฀ne an ฀nert฀al frame of reference.
xlv฀) Wr฀te the express฀on for cor฀ol฀s force. 
xlv฀฀)Wr฀te E฀nste฀n’s Mass-Energy Relat฀on.
xlv฀฀฀) Def฀ne proper length.

(b) Answer any FIVE questions of the following. 2X5=10 
x฀x) If  and  , determ฀ne 

||A฀฀
 and 

||B฀฀
.

xx) Ment฀on the appl฀cat฀ons of Four฀er’s analys฀s.
xx฀) Def฀ne d฀fferent types of stra฀n.
xx฀฀) D฀st฀ngu฀sh between stream l฀ne and turbulent flow.
xx฀฀฀)G฀ve two d฀fferences between real force and ฀nert฀al force.
xx฀v) Show that the relat฀v฀st฀c express฀on for k฀net฀c energy reduces to class฀cal express฀on at 

low speeds.

฀ART-B 
UNIT-I

Answer any TWO from the following: 10x2=20

2.  (a) Def฀ne Planar Vector. If  ฀s a Planar rotat฀ng vector rotat฀ng vector of constant magn฀tude, and  Â฀฀
 ฀s a vector of same magn฀tude ฀n a perpend฀cular d฀rect฀on ฀n the same plane, show that dAAd฀̂̂฀฀฀฀

  and  

dAAd฀̂̂^฀฀฀฀

 (b) If   , evaluate 
CFdr฀฀฀฀฀

 where C ฀s the curve ฀n the x plane. (6+4)

3.  (a) Analyze a saw-tooth wave us฀ng four฀er’s theorem and draw the relevant graph.

(b) Perform (3 + j4) + (5 + j2) both analyt฀cally and us฀ng Argand d฀agram. (6+4)

4.  (a) Wr฀te the second order d฀fferent฀al equat฀on and f฀nd ฀ts solut฀ons.

(b) If 
134Zĵ̂

 and 
243Zĵ̂ ^

, f฀nd 
12ZZ

 and 
12ZZ

. (6+4)



UNIT-II
Answer any TWO of the following. 10x2=20
5. (a) Def฀ne Elast฀c potent฀al energy. Der฀ve an express฀on for the work done ฀n stretch฀ng a 

w฀re.

    (b) A un฀form steel w฀re of length 2.5m and of dens฀ty 
33810kgm̂

 we฀ghs 0.05 kg. When 
stretched by a force of 10kg wt, the length ฀ncreases by 

3210m̂
. Calculate Young’s 

modulus of steel. (6+4)
6. (a) Der฀ve the general express฀on for the excess of pressure due to surface tens฀on ฀ns฀de a 

l฀qu฀d surface.

    (b) Calculate the work done to blow฀ng a soap bubble of rad฀us 0.05m. Surface tens฀on of 
soap solut฀on ฀s 

21310Nm^̂
(6+4)

7. (a) Us฀ng stokes method, der฀ve an express฀on for the term฀nal veloc฀ty of the l฀qu฀d.

    (b) Determ฀ne the rad฀us of the drop of water fall฀ng through a฀r, ฀f the term฀nal veloc฀ty of 
the drop ฀s 

211.210ms^̂
. Coeff฀c฀ent of v฀scos฀ty for a฀r = 

621810Nsm^̂
and dens฀ty of 

a฀r = 
31.21kgm^

(6+4)

UNIT-III
Answer any TWO of the following. 10x2=20
8. (a) Der฀ve the equat฀on of mot฀on of a part฀cle ฀n a frame of reference mov฀ng w฀th un฀form 

accelerat฀on relat฀ve to an ฀nert฀al frame and hence obta฀n an express฀on for pseudo force. 
G฀ve one example of pseudo force.

    (b) A body whose actual we฀ght ฀s 13 kg appears to we฀gh 12 kg ฀n a mov฀ng l฀ft. F฀nd the 
magn฀tude and d฀rect฀on of accelerat฀on of the l฀ft. (6+4)

9. (a)  State and prove Gal฀lean pr฀nc฀ple of relat฀v฀ty.

    (b) The length of a rod ฀s found to be half of ฀ts length when at rest. What ฀s the speed of the 
rod relat฀ve to the observer? (6+4)

10. (a) Obta฀n class฀cal veloc฀ty add฀t฀on theorem us฀ng Gal฀lean transformat฀on.

    (b) Half l฀fe of a part฀cle at rest ฀s 20 Nano Seconds. What w฀ll be the half l฀fe ฀f ฀ts speed ฀s 
0.9 c? (6+4)

*****
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฀ART –A
1. (A) Answer any TEN of the following. 1X10=10

xl฀x) Wr฀te the express฀on for pos฀t฀on vector ฀n Cartes฀an co-ord฀nate system.
l) Wr฀te complex number ฀n tr฀gonometr฀c form.
l฀) Def฀ne degree of a d฀fferent฀al equat฀on.
l฀฀) Wr฀te Four฀er’s theorem ฀n mathemat฀cal form.
l฀฀฀) State Hooke’s Law.
l฀v) Why flu฀ds possess only Bulk modulus?
lv) What are I-sect฀on g฀rders?
lv฀) Def฀ne surface tens฀on. G฀ve ฀ts un฀t.
lv฀฀) G฀ve an example for Pseudo force.
lv฀฀฀) Wr฀te an express฀on for var฀at฀on of mass w฀th veloc฀ty. 
l฀x) Def฀ne proper length.

lx) What ฀s the value of rest mass of a photon?

(b) Answer any FIVE of the following. 2X5=10 
xxv) Us฀ng Argand d฀agram expla฀n add฀t฀on of two complex numbers.
xxv฀) Wr฀te the f฀rst order d฀fferent฀al equat฀on and f฀nd ฀ts solut฀on by separat฀ng the 

var฀ables method.
xxv฀฀) Why do we prefer to wash clothes ฀n hot soap solut฀on than ฀n cold solut฀on?
xxv฀฀฀) What are the assumpt฀ons of Stokes law?
xx฀x) G฀ve two d฀fferences between ฀nert฀al and non-฀nert฀al frames of references.
xxx) Mater฀al part฀cle cannot have veloc฀ty equal to or greater than veloc฀ty of l฀ght. Expla฀n.

฀ART-B 
UNIT-I

Answer any TWO from the following: 10x2=20
2.  (a) Obta฀n express฀ons for rad฀al and transverse  veloc฀ty and accelerat฀ons of a part฀cle.



(b) F฀nd the total work done ฀n mov฀ng a part฀cle ฀n a force f฀eld g฀ven by   
 along the curve  

22;x฀y฀^^
 and 

23z฀฀^^
 from t = 0 to t = 1. 

(6+4)

3.  (a) What ฀s a second order d฀fferent฀al equat฀on. G฀ve an example. Wr฀te the d฀fferent฀al 
equat฀on for s฀ngle harmon฀c osc฀llator and f฀nd ฀ts solut฀on.

(b) Perform (6 + j2) + (2 + j5) both analyt฀cally and us฀ng Argand d฀agram. (6+4)

4.  (a) Analyse a square wave us฀ng Four฀er’s theorem and draw relevant graph.

(b) Evaluate 
.sFds฀฀฀

 where 
4Fxz฀̂฀ 2ŷ

 +
yz

 along the surface A bounded by x = 0, x = 

1, y = 0, y = 1 and z = 0, z = 1. (6+4)
UNIT-II

Answer any TWO of the following. 10x2=20
5. (a) Def฀ne an express฀on for tors฀onal couple per un฀t tw฀st.

    (b) Calculate the Po฀sson’s rat฀o for s฀lver. G฀ven Young’s modulus for s฀lver ฀s 1027.2510Nm̂
and bulk modulus ฀s 

1021110Nm̂
. (6+4)

6. (a) G฀ve the theory of drop we฀ght method of f฀nd฀ng ฀nterfac฀al tens฀on between two l฀qu฀ds.

    (b) Two drops of water of the same s฀ze are fall฀ng through a฀r w฀th term฀nal veloc฀t฀es 
of

20.1ms^

. If two drops comb฀ne to form a s฀ngle drop, what w฀ll be the new term฀nal 
veloc฀ty? (6+4)

7. (a) G฀ve the theory of compar฀ng the coeff฀c฀ents of v฀scos฀ty of two g฀ven l฀qu฀ds us฀ng 
Ostwald’s v฀scometer.

    (b) A drop of mercury of rad฀us 2mm ฀s spl฀t ฀nto 8 ฀dent฀cal droplets. F฀nd the ฀ncrease ฀n 
surface energy. Surface tens฀on of mercury 

10.465Nm^̂

(6+4)

UNIT-III
Answer any TWO of the following. 10x2=20
8. (a) Obta฀n relat฀v฀st฀c law of add฀t฀on of veloc฀t฀es us฀ng Lorentz transformat฀ons.

    (b) At what veloc฀ty w฀ll be relat฀v฀st฀c contract฀on ฀n the mov฀ng rod ฀s 25%. (6+4)

9. (a)  Establ฀sh mathemat฀cally E฀nste฀n’s mass-energy relat฀onsh฀p.

    (b) What ฀s Pseudo force and the total force act฀ng on a freely fall฀ng body of mass 3kg w฀th 
reference to a frame mov฀ng downwards w฀th the accelerat฀on 

24ms^

. (6+4)

10. (a) Wr฀te a note on grav฀tat฀onal red sh฀ft.



    (b) K฀net฀c energy of a part฀cle ฀s 3 t฀mes ฀ts rest mass energy. What ฀s ฀ts veloc฀ty?
(6+4)

*****






