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Two equal uniform rods [ab] and [bc], each of weight W, are freely jointed atb. An
inextensible string connects a to the midpoint of [bc]. When the string is taut the angle

beais 6. The rods are placed in a vertical plane with a and ¢ on a smooth horizontal
surface.

: R
Prove that the tension in the string is z V1 +9cot?6 .
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a C
Resolve vertically R +8 = 2W 5
Moments about a for system W(l) + W(33) = S 5
=5 GS =W and Ri=+W 5
Moments about b for ba
e 4 i Tl < L
Tcosa.iﬁsin@ + W.cos@ = Tsina.2lcos® + R.2/4cos8 55
2Tcosa.tan@ + W = 2Tsinax + 2W - R ="W)
W .
= Tcosa.tanf = b + Tsinw s eq (1)
Moments about b for be ' 1 P
Tcoso.fsinB + Tsino.fcos® + W.fcos® = S.2/4cos6 5.3
Tcoso.tan@ + Tsink + W = 2W (S = W)
=5 Tcoso.tan = W - Tsing rmronnaes E.(2)
Solve equations (1) and (2)
W 3W
Tsingg = — and Tcosag = ——
4 4tan6
2 2 2 2 W ow?
= T'sin"¢ + T cos"ax = + =
16 16tan“6
W
= —+f1 + 9cot’s
= T 4 cO . 50
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