Formulas PHYS102, Common Exam 1, Fall 2024

Formulas for Motion in 1-dimension
Displacement = AX =X, — X,

_X—X

Average velocity
-y

(Total distance)
(Average speed ) = s, _

(Time change)

Average acceleration g _V2—Vvi

avg t2 _tl

Motion with a constant velocity, v x = Xg +V t

Motion with a constant acceleration “a”

1
v=Vpt+at x:xo+vot+§at2

1
V2—V(2) =2a(X=Xp) x-xo=5(vo+v)

Free fall motion:
Motion with a constant acceleration "-g",
where g = 9.8 m/s? (+y direction points up)

1
V=Vo—gt y=y0+vot—§gt2

v2—v& =-2g(y-Yo)

Vector Components vs. magnitude and direction
{ A, = Acos(d) (adjacent) = (hypotenuse) x cos &

A, = Asin(0) (opposite) = (hypotenuse) xsin &
A= (A +(A)
0=tan™ (ij =arctan (ij

A, A

(add/subtract 180 deg if necessary)

Equations for Projectile Motion
If the initial velocity Vo = (Voy, Voy)

Vo, =V, COSE,

and the initial position fy = (Xo, ) are given, Yoy = Vo S &,
Y-component (vertical) motion

X-component (horizontal)
(+y direction points up)

motion
_ Vy =Vgy — Ot
Vy =Vox y =0y
1 .2
X = Xg +Voyt Y= Yo +Voyt—> ot

v -vgy =-29(y - yo)

Vi, +V
U. ]
m-:{—-‘ ’ ]-r
' 2

Range: (E'g_,-"g) * sin(26)

Units:
Icm = 10_2 m ; 1km=1000m

19 =10"3kg
1 It =1000ml; 1000 It =1m3
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