Physics 2425
Formula Sheet — Exam 1

=  One-dimensional kinematics
e displacement: Ax=X; — X

total distancetraveled
e averagespeed=

total time
; AX X — X%
e averagevdocity: v, =—=——
% Vo Ve =y ty —t;
. . . Ax d
e instantaneousvelocity: v= lim X
At—0 At dt
; Av Vi =V
e average acceleration: =——__1 1
% Y t —t;
Av _dv_ d®x

e instantaneous acceleration: a= lim —=—=
AM-0 At dt gt?

e One-dimensional motion with constant acceleration:
(1) v=vy+at

@) x:x0+%(vo+v)t
©) x:x0+v0t+%at2
(4) v¥=vZ+2a(x—x)

o Freefal (positive direction for y taken to be upward)
*X — Yy and a— —g intheabove 4 equations of kinematics:

(1) v=vy—ot

@ y=Yo+3 4Vt

©) y=yo+vot—%gt2

@ v?=v5-29(y- o)
= Vectors

Vectors in 2-D
If avector A iswritten in component formas A= Ai + A j=(A,A ) then:

e  Getting magnitude and direction of A fromthe components:
w =JAZ+ AJ (magnitudeof A)

A, o -
6 = arctan E (directionof A)
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e  Getting components from magnitude and direction:

Ac= WCOSH (x component of A) } @ understood to be the angle that
A = WSinH (y component of A) A makes with the positive x axis

Vectors in 3-D

It A=AT+AJ+Ak=(A,A,A) then:

© A-JRRR
= 2-D Kinematics

e positionvector: T (t)=x(t)i +y(t) ] =(x(t),y(t))

e average velocity: \73\/5%:<%,%>

e instantaneousvelocity: V= d_r = % ﬂ
dt dt dt

TAt\ At At
e instantaneous acceleration:

Al
dt \ dt ' dt

. 5077 _[d?x d%y
dt?  \dt? ' dt?

 instantaneousspeed=|v| (magnitude of the instantaneous velocity)

. ~ AV Av, Av
e averageacceleration: &, = =< X y>
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= 3-D kinematics

* positionvector: T (t)=x(t)i +y(t) ]+ z(t)k=(x(t),y(t),z(t))

. _ Af [AX Ay Az
e averageveocity: V,, =—=(—,—,—
« Ve Var = <At At At>
e instantaneous velocity: Vsd—rz %ﬂ%
dt dt dt dt
) ~ v A AV, A
e average acceleration: aavzﬂz Sy OV
At At At At

e instantaneous acceleration:
d\7_<dvx dv,, dvz>

dt \ dt | dt ot
d?f /d?x d%y d?z
dt?2  \dt? dt? ' dt?

 instantaneousspeed=|V| (magnitude of the instantaneous velocity)
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= Projectile Motion
e xdirection (motion with constant velocity):
[ ] aX = 0
® Vx = VOx
o X=X, +V,t

o ydirection (freefall ... positive direction for y taken to be upward):
(1) v, =v,, —oat

2 y=y, +%(voy +V, )t

1
Q) y= Yo +Voyt_Egt2
(4) Vizvgy_ZQ(y_YO)

= Relative Motion

hd Vg = VAC +\7CB
= Newton’s Laws of Motion

e Weight: w=mg
e 1%]aw: V isconstant unless object experiences net external force.
o 2% aw:

= Y F=md
*implies three statements, in general: ZFX =ma, , ZFy =ma, , and z F,=ma,

e 3%law: Whenever one object exerts aforce on a second object, the second exerts aforce on the
first; these two forces are equal in magnitude and opposite in direction:

" Fp=-Fy
= Equilibrium
e Anobjectissaidtobe“inequilibrium” (really in “trandational” equilibrium) if:
= Z:IE =0 = a=0

*really implies three separate requirements for translational equilibrium:
) D F=0=3a,=0

2 D F,=0=a,=0
3 D F,=0=3a,=0
= Circular Motion

2

e Radia (centripetal) acceleration: a,, =a, .
r

dv

e Ifthereisatangential acceleration g, aso, then: g :E

e 2"law (centripetal direction): (D F) = Mg
r



