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(b) Lagrange’s Equations from D’Alembert’s Principle : \./
The co-ordinate transformation equations are
r=r (ql) q9 - qp, t);

so that
dri ari dql ar,~ dQQ al' dt
- + ot
dt o0dqqp dt dqg dt at dt
ar \ ar,- - )
or V; = a q; + = (e

Further infinitesimal displacement Sr, can be connected with 6g; as

But last term is zero since in virtual dlsplacement only co-ordinate displacement is considered and
not that of time. Therefore
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Thus above equation takes the form
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Let us evaluate the second term of above eq. (4) :
) dar;
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Also differentiating eq. (3) with respect to érj-, we get y
th' & arz-
| aq,- aqj_ B ¢/
Putting eqs. (6) and (7) in eq. (5), we get
dr
Ip; ~8q; = }:{ & 2y, A
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With this substitution, eq. (4) bécomes : b gl 4] T T %
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