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2.   Question No. 1 is compulsory
3.   Answer any four of remaining five.
4.   Use of non-programmable calculator is allowed.
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1.    Attempt any 6 parts of this question.
I.fA=xz£-y2/.+2i2yft,thenfindthevalueofVXAat(1,I,I).

Find a general solution of the differential equation       ¥ = 3x3.
clx          -rfu      .what  is  the  displacement  of a  particle  executing  S.H.M  from  the  mean  position,

whenit'sinstantaneouskineticandpotentialenergiesareequap
Show that the angular momentum is conserved for a central force field.       .;
FindthemassofelectronwhosevelocityisO.99c.Wherecisvelocityoflight.
StateNewton'SLaws  ofmnti.nn   C:li^T,,+Ln+hT_._1_    .     -       .

(10)
(8)

(d)
(e)
®StateNewton'sLawsofmotion.ShowthatNewlon'sfirstlawofmotionisaspecialcaseof

_____   , ..vv ..,. a v.77u.  yynere c ls Velocity of light.

second law.
'(g)Whatdoyouunderstandbytheinertialmassandgravitationalmass?

2.(a)DefinetheCentreofmass.Showthatintheabsenceofextemalforcesthevelocityof
the center of mass remains constant.

@)Showthataconservativeforcecanbewrittenasthenegativegradientofascalar(10)
potential.

(8)
3.(a)Derivetheequationofmotionofasimpleharmonicmotionandobtaintheexpression

L` fooLr_i:_S_ 9isplacement, Velocity and time period.                                                                         ,, ^`J   ---- _  ~^\^\\,  I,\,\I\J\J.
(b)Showthataveragekineticandpotentialenergiesareequalfor-S.H.M.

4.(a)StatetheNewton'slawofgravitation.Derivetheequationofmotionofaparticlein
central force field.

@)DefmetheHooke'slaw.Deriveanexpressionforthetorsionalrigidityofawire.

5.   (a)   Define  Angular  momentum.   State   and  prove   law   of  conservation   of  Angular
Momentum.
a) Obtain relations between elastic constants.                                                                       (10)

3(1-2o-), where each tern has it's usual meaning.                     (8)

6.(a)WritethePostulatesofspecialtheoryofrelativity.DerivetheLorenfatran`sformation
equations.

@)Explainthetimedilationandderivetheexpressionforthetimedilation
usingthehelpoftheLorentztransformationequations.


