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The ﬁgures in the margm mdlcate full marks
' o for the questlons

S o GROUP A
' ' (Mathematlca1 Methods)

(a) Show Wlth co vm mg“explanatlon that a

| scalar quantlty i reSented as a Vector |

is orthogonal to both rand Vq)(r) l+l—2
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(c) Give the dlagrammatlc representation that the
: ,components of a vector become different

- when the frame of reference from where the
vector was observed is rotated by some angle.
Is there any specific angle of rotation for

which - the components of vector do not
'--change‘7 S . 1+1=2

- (@) Formulate the SJmplest differential operator
from the concept of gradient that will not
change the vectorial and parity properties of
a field on which it operates. 2

(©) Show that

3 a2 2
SRCE

where the symbblsh have the usual meaning.

2. (a) Prove that if a,b are two proper non-
colhnear vectors and P, q are two scalars such

'that pa+qb 0, then p q =(. 3
(b) If the resultant of two forces is equal in
~ magnitude to ope of the components and

perpendicular to it in direction, find the other
components. 7

. Or
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3. (a)

(®)
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If ﬁ(u) =x(u) i+ y(u) }+ z(u) k, where x, y
and z are differentiable functions of a scalar .

. that R X3, &y
U, prove dt du o du’ du

A partlcle Toves so that 1ts position vector

is given by r—lcoswt+jsmwt

where w 1s a _constant. Show that

() the vele ‘ty v of the partlcle is
‘ perpendlculal to r

(ii) the accelcratlon a is directéd towards the

origin and has magnitude pr0port10nal to
the distance from the onom

(ii1) rxv=a constant vector. 2+243=7

"GROUP -'B
" (Mechanics)
Marks : 40
Give the characteristics of inertial forces that
distinguish them from real forces. 1
In what respect the gravitational force cannot
be considered as an inertial force ? 1
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|
b
A rigid body of solid (spherical). symmetry l |

is allowed to roll down an inclined plane .
without shppmg Show that the linear

* acceleration: of ‘the body is |
gsinA T

2 . o ¢ ‘ ?‘n'

R | -

Where g, is the acceleratlon due fo gravity,
'k, the radius of gyration‘and a, the radius of ~
. the ‘body rolling down:’the inclined plane .
- makmg an. angle A W1th the horizontal. .
' 34+7=10 - .|
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