Elementary Dynamics Example #9: (2D Motion, Radial & Transverse Components)

Given: =5 (mi)=26,400 (ft) €t

7 =1 (mi/s) =5280 (ft/s) R /’ =1

¥ =0.01 (mi/s®) = 52.8 (ft/s?) re B~

0=0.1 (deg/s) = 0.17/180 (rad/s) /7

§=-0.05 (deg/s®) = —0.057/180 (rad/s?) .

) v, /“z—~Launch Path

Find: v and ¢ in ft/s and ft/s” using radial |/ /

and transverse components. /V< o

. . | 74N L -
Solution: X
Velocity:

v=re +r0 e,=5280¢, +26400(O.17Z'/180) e,~5280¢e, +46.1¢, (ft/s)

|v|=+/v? +v, ~5280 (ft/s)| (tangent to the launch path)

v 46.1 ve,
=tan”'| - |=tan”' ~0.5(d
@ =tan [V,] an (5280) (deg) "

Acceleration:

Vo €9

gz(?—r@z)gr +(ré+2ff9)g9

a, =¥ —r0* =52.8-26400(0.17/180)" ~52.7196 ~ 52.7 (ft/s*)

a,=r0+2i-0=26400(~0.057/180) +2(5280)(0.17/180) ~ —4.6076 ~ —4.61 (ft/s*)

a=.la’ +a, ~52.9206~52.9 (ft/s’) ~1.64g's
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