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P t B :  2 -  D i m  K i n e m a t i c s

Drop V S . R o l l

0 ? 0 t - 0t = 0
? .

t = | + =1

€ =2
t  : =  2

-  >

+-3

Let lee the balls hits the priet
-

i n t e r d r a

even increm-
en ts

V S .

moti V = const motion (ax = 0)

"Inertial Frame of refrence is in constant
uniform motio

If the pess in the wagon can't see through side

*Geneal 2- Dim Motion Egus:walls they would not know if they were in

+ Let aciln = const (uniform) = Ax i+Qy]
motions

x= Vx +ax t
X = X. +Vxot t! axt* Vy = Vyo + ay t

V = Vxo+2a, ( x-xo)
y = Yo +Vyot ta, t

= Vy, + 2ay (y-Yo)

Horizontal Compomat Vertical Componat



Baseball

T eyebal l
UP

4 Goodyea

Down Sidlien '* bare

Tor 79.

00 ?

Top view
Blimp view

? ? ? ,VIewiew Home plate

Alternative Formulas.

? Range Fimula R = Vx 1

add in V, = V coso

V.=||V.|| R  =
, 2'

Vx.

? Height Formula (max) :

2  H

V. sin (20)

?

2

H = Vy.
2g

? Time of Flight IF landing is
the same vertical dist. off ground

t = 2vosinl



EX A stant driver drives a car off of a dirt

at 30m/s. The cliff is 50m high
(a) whee does the car land?

30m/s horizonal

5 0 m

( + )

l i u

D a t a

V. = 30m/s +0]

x. = us, Vy = Oms
Vx+ = ? Vys = 0

ax = 0, ay = g

% = 50m, X = 0m
+ = m, X£ = ?

S

seck R =X§

R

egns
We need ' t "  f i r s t  so . . .

use /5= %)+ Vy. t + 2 ay t

Om = 50m + 0?t - 29€ =

Solve far"t"
2 9€2 = H

t  = 2. H

+ = 2(50K)

= 100

9?8 Lime of
t = 3.19s t i ch  t

V., 70
V

Cont, ?



with time, lets compute Xs
(ii) egn 30m/s

R = 30m/s (3.195)

R = 95.7m Range

b)what is the speed of inpact of the car?
== 30m/5

> 30 m/s = | Vell speed

= VVxp + Vy s

30m/3+ V. 2

need

x 30v,

Vy s
DGUE WOLG

(iüi) egn Vys = Xy. -$t
9.8 m/g°

Vys = - 9.805. (3.195)
Jon ai 02 ensem eidT .02.S

V =  -  3 1 . 3 m / s
noitsiveb brabana

So magnitude: V (30m/s)*+ (-31.26 m/s) °

= 900 + 907.188
Vs = 43.3 m/s

Q = tan" 31. 3m/s30 m/s = 4602° below horizontal



EX Place Kicker (Cannon) (Baseball off bat)

A V. =200 15 H = ?

x, = V. CosO

Vy = Vo Sin 0

R = ?

Vy.

t slight = ?

xo = 20 K/s 25337°
Vy. = 20 m/

(a)what is max height

= Vyo2 + Zay (?-?o)

Om/s = ((2.0m/s)} - 2(9.81/s*) (H-Om)

2(9.8 )H = (12. 0)?

144 m/5 = 7.35 m
2(9.847/52

(b) Range? Since landing is level with

R= No sin (20)
thre
launch

point

= (20m/s)" sin (2(370))
9.8 m/s2

Vxo

= 16.0 m/s hort. speet

= 12.0 m/s vert. spec

I Vy= 0
? Vx

????

( c )

t

V=at 7
1 9  9 L 4

time- or flight

Vox
=2* 12.0 m/

t = 2(20m/s) sin 37°
908m/s

t = 2.45 s
R = 39.2m



EX start ing a b o v e ground
?0 mls

-  37°

Find the range R 6

CO xo = 0 V= 20m/s Vox = 2008537 = 16 m/s
Yo = 0 0. = 37° Voy = 20 sin37 = 12 m/s

XE=R, Is = - 1m
(i) egus: ce need time-of- slight 1", then use

me need vertical e guns:

Y=Y + Voy ay  t
populates

solve - 1m , ?? , 12 "5 - 9. 8m/s

(-1=0 + 12t - t  9.8 t2) * 2

*  -  2  =  2 4 €  - 9 . 8 + 2

9 .  8 + °  - 2 4 t  -  2  = 0
a b

Range
i f w e

star t -ad

y .  =  0 m

s= X. tVx, t

clean up egn

a x  t b x + c  =  0

x=  -  b?  v62 -4ac
2 a

So ..

+  =  -  ( - 2 4 )  ?  ( 2 4 )  - 4 ( 9 . 8  ) ( - 2 )
2 ? 9 . 8

6 5 4 . 4
t  = 19. 6

=  2 4  +  2 5 . 5 8
19.6

= -1.58!19.6 , + 49.58
19.6

t  :  - 0 . 0 8 1 5 12.53

R = V?t = 16m/s) 2.53 s) = 40.48m



* Relative Velocity

Scenario: A terry crosses a river. The river
Howes to the right at VWaterThe terry
in still water travels at VewBw ?

Q: What angle does the captain of the ferry port
the fery at so that it will reach the other
side directly across from the launch point?

D i

1

ovectors Vus

Vow

=

so comestit rine

B S

C o r e c t i b a  f a
f l o w  o f r i v e

? V Bw = velocity of terry wist. water

? ViBs = velocity of Jerry with shore

? Vws = velocity of water wrt. shore



(sfill)
consider a ferry movity w.r.t. water at 1.85 m/s
If the river flow is 1.20 m/s what angle
up steam does the captain point his ferry
So he moves I to the shore?

Vws=1.20 m/s

8 ,

BS:

= 1-85 m/s

Trig Bubble
b = C sin 0

b

Qe what is the speed if the ferry
wrt the shore? VBs = ?

= V1.85-'= - 1.202

= 11.9825

V35 = 1.41 m/s

We Know, opposite

and Mypot.so use
"  s i n " functin

? Sin Q =OPP
???

1 . 2 0

1 . 8 5

0 = sin! / 1.201. 85)

0 = 40.44°

Q 3 :  A t  t h i s  r a t e

then, how long wi l l  i t
t a k e  t o  r e a c h  t h e
opposing dock if the
w i l t h  o f  t h e  r i v e r

1  k m ?
D= vt

t  = D 1000m = 710 s
1. 41m/s = 12min


