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From triangle: cos¢ =sin £ and sin¢g = cos f
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soh=——= and 0R = C?S(pﬁz = sin 0z, hence R =ﬂz and Roh = zoz sin .
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Use small angle approximation: As 08 — 0, coscd — 1 and sind@d — 04,
and also 06” =0, 0N, ~0, oN, =0, 6N, ~0, dRch = 0.

Normal Equilibrium:
p,(R+0R)oéoh = N ,060hcos S
p,Roéoh + p,oRo6oh = N ,060h cos
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Circumferential Equilibrium:

N,,R00+N,oh = (N, +0N,)(R+0R)00+ (N, +N,)oh+ p,(R+OR)ocoh+ N ,0ho0sin B
oN,oh+ N ,0R060 + 0N ,RO60 + 0N ,0R00 + p,ROGN + N ,,0hoFsin B =0
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But from equation 1, N,= pnzw hence N, _ 20p, szﬂ .
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Meridional Equilibrium:

N,ROO+ N ,0h+N,ohodsin g = p,(R+0R)odoh+ (N, +0N,)(R+0R)00 + (N, +0N ,)oh
N,ohodsin g = p,Rodoh + N ,0R06 +ON ;RO6 + N ,0R08 + 0N ,,0h
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But from equation 1, N,= pnzw
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