Projectile Motion
And Relative Velocity

=]

y

V //’—15\\\\ l
h \

fg | \\ X
R I

Physics 2053
L ecture Notes

ProjectileMotion and Relative Velocity



*-_-—_—_—_—_—_—_—_—_—_—_—

ProjectileMotion and Relative Velocity



—9

*-_-—_—_—_—_—_—_—_—_—_—_—

ProjectileMotion and Relative Velocity



ProjectileMotion and Relative Velocity



Horizontal Velocity and Vertical Velocity

Att=0
o do
Vo, =v,sn(0) - T~~
\ E \\\
Constant acceler ation 0 \\ y

v = v, +at! |

S asssssssssEEEEEEEs COﬂStant VGIOCItV
V, =V, +(—0g}t

y Oy (-9) vy =Vgcos(0) | Eq1
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Horizontal Displacement

y .
=~ Constant velocity
” ~
Vg 7 S
/ N\
\N messssssssssa
fe \ v = A
R AL
= s(0) Eq.1 - X
Vy =Vo00s(6) Eq V="
Sub
Eq 1 voc:os()=t

X =V, cos(0)t Eq 3
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Vertical Displacement

y Constant acceler ation
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Vertical Position as a Function

. . = 0)t Eq.3
of Horizontal Displacement K= Voos(0)t Eq

2
y y:vosin(())t—% Eq.4

h "\ . Solve - X
0 | v X Eq 3fort v, cos(0)
4

Sub into Eq

=402 o)

_ gx?
=x tan(0)- EqQ S
y =xtan(0) 2v2 cos?(0)
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Maximum Height _gt?

y =v; sin(0)t ,~ Ea.4

y
V //’ 1 \\\\ Vy=ViSin(6)—gt Eq. 2
A
\
6 : X Sub into Eq 4
. . 9Nn(0
At the maximum Y =V, S'”(e)[v' sgn( )j
height (v,, =0
J (y ) _g[visin(ﬂ)j
vy =Vv;sin(8)-gt =0 2\ 9
Eq 7 .
4% dn(e) qy _vEsn?(e)
Liop = g max 20




h \
i
R l
R =Vt
[ZVOsin((-))
R =v,cos(6)
9
_v2sn(20) | Eqg8

V, =V,cos(0) Eq.1

tiop _VoSin(e) £q.6
9
2v,sin(0)
tair = 2liop = Og
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Equations

Horizontal AP 1 -
Vertic_:al EVy =Vosin(9)—gt§ "
Ve|0C|ty ................................ .

Horizontal X = v cos(0)t; £q 3
D|Sp|acernent T I I ITIOIL

Vertical v R gt2

Displacement Y = Vo sin(8)t = Eq 4
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Vertical
Position

Timeto
the Top

Maximum
Height

Range

Equations

P gx2
v =xtanlB) -
S v2 cos?(0)
i)
;P g
yzzvzan(e)
S
...... g

g

Eq 38
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Relative Velocity

d_vy

L vp
Vv

d=L| W
VB
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Relative Velocity

Timerequired to go directly across.
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