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1. Shoﬁvvﬁth@ples that vectors can give an
algebra. 1
2. (a) Using scalar product of vectors, show
that
- cosa +B) = cosccosp ~sinasinf 2

_(b) Write the null vector in explicit form. 2
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(2)

3. BAC rule states

Axcsxcn-B(A -%&-B
Thsensﬁowthatmgmual . '

Findcutthemdlﬁqnwhmequumyhn}ds 5

[AxB)xCan(qu

Or

!fa,bandcarethgposihonveemdthc '
pointnA.Bandcinspace wbatlathearea
ofﬂaetnangle? :

4. (@) What

mdA? . .. . 2

iﬂthﬂphvﬂmldwﬂmnoeof

‘MW meeneﬂnrﬁddugiimb;_

)=o) =r2 -_lx? -b'y2 +22

thenihowtﬁat?riﬁnuhitvector. 3

f If dix,

y,z)hawahrﬁ.mcﬂnn,exprm

dblx, 4 2 in terms of Vo(x, y 2). Show

" that

the unit vector V¢ must be

perpendicuhrtoanyd?mauurfmeof

constant ¢.
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. { Continued )

®)

Tk

Name the fictitiov
rotating frame of
What is  the
laboratory frame
of mass frame of
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(e)

. @)

4)

Whntinmeant'ﬁymnmmfofincrﬁa? "1

‘Can we have equipotential surfaces of

theg'rﬂﬁta.ﬂom.lﬂeldofapoint’maas? 1
What is ‘meant by acceleration due to

‘gravity? State “some methods to
. determine it experimentally. - . |

" Why are cyclones not set up at the

equator?

Identify the centrifugal force in the
expression of the equation of motion in

'amtaﬁngﬁlmewlthmsuluvdodw‘m,

Julﬁfythemtemmtthatqenu-m_.\gal

. force is a fictitious force, © 2

o

and the earth is 1.4gx1013m and

- G=6-66x10"° CGS units. ‘a

8. An.'sweranym.:oqueltbm:

(@)
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Show that whenever a body is acted

upon by a number of forces such that

the resultant is not zero, then the work

done by the resultant force is equal to _

::;edchmgeinthzkineﬁcenergyofuu '
ly. 2

5x2=10 -

( Continued ) -

). mepés'iﬁohofu

instant.is given by

?giacoa

| Show that the

(e

Explain briefly how
to gravity is det
pendulum in the L

9Anlweranytwoqueaﬁn

@

)

e

A body of mass m
from height h at
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SECTION—I .

( Marks : 40 )
1. (@) Indicate the type of motion described by
the equation
m+}§i+laéq S 1’
(b) Define group velocity. B

(c) What is the ratio between the intensities = -

. of the fundamental and .the third -
harmonic in.a string plucked at the
midpoint of its length? L 1

- (d) What simplification is obtained in the
Fourier series if the fu.ncuon is even? 1-
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2)
fe) A.sine wave is travelling in & medium.

. What is the minimum distance between
the two particles, always havmgsnme

speed? : 1
(7 What is the difference between
transverse andlnng;ltudmal waves? 1

2. (a) Write down the expression of wave
travelling in ‘negative _direction along
x-s:dsandhavhganamphtudeotlzm,
&equmcyMOHzandvelocity‘&'iOnn" 2

[b) In a one-dimensional motion of a
mass 10 g, it is acted on by a restoring
force 10 dyne/cm sndareamtmg force:
;2dyneaeclcmFi.nd——

@ whethcrme.mphon-ia-apuiodicor .
i thereaiutmgfomeperumtvelouty
which will make thg motion

* 8. Answer any two questions : . 5x2=10
(a) Using the method of separation of °
_ variables, find the general solution of
the differential wave equation in one

v
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10712 watt/m?2. (

" in 'a‘.ir = 330 m/s.

4.(a)'rm aimple ha

. simultaneously. o

-angles to each oth

- -of the particle will

different amplitud



(4)

(b) State Fourier’s theorem. Analyse, with
the help of Fourier’s theorem, .a square
periodic wave' given by

y = Afconstan for 0stsk
= 0 for L<t<T

Also plot the Fuuner synthesis with
first four terms. - . :2+6+2=10

or

Find the d:ﬂermhal eqtmbnn of
hanavmevmraﬂmoquhetdledsm
Find an expression for the energy eigen-
modes for vibration of a string fixed at
thetwomdsandpluclnedatthemdﬂ.le

4+6=10
Si!:cnoH :
( Marks : 20 )
5. suuz anmhth pﬁnchﬂm of least action, . 1’
6. (@ rnﬁnaomuugueﬂuﬂofannu T g
@) “nuulsachnmnaﬁcdoubhﬁ’ - 2
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Answeranycmequestii

{a) Establish the refra
* refraction of a ray ¢
surface separating
indices. n) and nj,.

() Find the condition
two thin lenses se
distance.

@ f)

8. Answeranyoneqtmsﬁu

Using Fermat's
the laws of ref

' plarie surface.

i

® -0

cushion an
distortions,

What is meant 1
Show that =
surface is apl
to certain posit

* %k
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