Projectile Motion

Basic Equations: Horizontal Force Fy = mZ =0, Vertical Force Fy = mjj = —mg. So ’ r=0, ¢§=—g ‘

Let U = vy and 6 be the angle of its inclination, then | = Ucosf, ¢y = Usinf ‘
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Maximum Reach: When the object hits the ground, y=tanf -z — —/——-5— =
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When 0 = %, sin20 = 1 and z is at its maximum: |Z,,q; = — , Wwhen 0= %
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Resistant Medium: &= -k, ¢§=-—g—ky
Let U be the initial speed, then U, =Ucosf and U, = Usin®.

Vertical: Based on formulae from Motion of Resistance Proportional to Speed:

+ kU sin 0 _
. +kUsin®  _
j=—L+ I ()

Horizontal: Take the above formulae and substitute g = 0.
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Cartesian:
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Sub (5),(6) into (1): y= —%t + (9+’jgm") (1—e*)

9 iln . kx i g+ kUsiné kx
kK U cos 6 k2 U cos 6

g kx g
==In(l- tanf
4 2 n( Ucos@)Jr(kUCOSGJr a )x

Eventually:
From (3): tlirgloz = tlgg) _Uc];)sﬂ(l - ekt)} = UCTOSG
From (1) fim g = fim |~e+ (EEED) (12 )] - oo
From (2):  lim § = lim _% w . e—kt] _ _%

The object eventually falls at a terminal speed of %
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vertically along zp = ,80 0 <z < xp at all time.
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Drag or No Drag: Compare drag formula y4 with the no-drag formula ¥y, = tanf -z — e
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Given % >0, let us consider f(A\) =In(1l—X\)+ A+ s .
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S fA) <0 for Ae(0,1). So yd—ynd:%

for 0 <z <zp (domain of yg)
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f(A) <0.



Minute Resistance: When the resistance is small (k — 0), the above should reduce to the “non-drag” case.
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same as the non-drag equation
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