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01. A bead oi weight 3i:: is fice to slide on smooth horizontal straight wire. A particle of

- hass nf is attached w tie bead by a light inelastic string of length /. When the particle is

s releasefl, the string is tight and the particle is touching the wire. If the angle between the
feevireradithe string is 0 and the displacenmient of the bead along the wire is x at time 1, |

Show t 1al i(l ~cosd});
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I'urthes sl‘;ow that the angular velocity is given by (3 + cos 0o/ = 8gsind.
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02, A smodth wire in the form of S =4asiny, (-—%(l// < %) is fixed in a vertical plane, %
|
|
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tie verfex O being the lowest point of the wire. A bead of mass m, which-can slide freely
. . . .
cn thejwire is released from rest at the point where y = %{
‘ )
I'ind the period of oscillation of the bead, and show that the reactions of the wire at'a
joint |where  the  tangent  makes  aa angle  w with  the  horizontal s

| iigscely(8cos ~--3)/4 Q

03. 1T a splierical polar coordinate system, let @, b, ¢ be unit vectors defined as follows:

~¢ = unif vector in the direction of increasing - when 0, grare fixed.
!l =uni vecetor in the direction of increasing @ when 1, gﬁm fixed.

¢ =uni vcctor in the direction of intereasing ¢ when r, 0 arc fixed.

Use thg fcht that a, b, ¢ arc mutually orthogonal unit vectors to show that there is a skew-
I symme nc matrix [Py]m = P such that
i

v

I i
' I(a a |
il |b|=2b |
& e ¢ |

Using the valuu. of the (mglu made by ¢ with cach of the axes Ox, Oy, Oz, show that

p|1 = P = (/)Sl[l.U Doy = d) cosl/. ;
Ience, show that, the velocity vector is given by 7 =7a+ ':-()[14- rr/}sin(h_.- ; ) 3 b i
Deduce the acceleration veetor is given by '

i e (i"—- r0” —rd? sin’ ()) -+ (2:"() +r0 = rd’ sin 0 cos U)Q
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