Formula Sheet

Kinematics & Forces

v =$ a :dv"
*odt Y dt
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Constant acceleration
x(t) = X0 + Vot +%2 at?
v(t) = v, + at

Vi2 = vo2 + 2aAx

7= (V¢ +V0%

x(t) = %o + vt -2 at?

(compare the above eqn.
carefully to the first constant
acc. eqn. before using.)

Projectile motion
Vx(t) = Vox

X(t) = Xo + Voxt

Vy(t) = Voy - gt

V() = Vo + Voyt — V2 gt2

>F=ma

Uniform circular motion

v2
Ac = T

.

T f

Friction
fs < Us Fn
fi = px Fn

Fgrav = mg
Fspring = -kx

Vector Operations
A +B=ABcost

A+-B=A B _+A B +A B,

A xB = ABsin 0n

ixj=k
jx k=i
kxi=j

Energy & Momentum

1 2

W=fF||dx(=fF-dr)

Whet = AEsystem
AEMech"'AETh

AETh = fk As

dw

Pinstantaneous = dt =Fev

AU = -W of conservative force

dU(x)
F(x)=- dx
1
Uspring(X) = > kx2

Ug(y) = 1mgy [near the earth's surface]

p=mv
I =Impulse = fF dt =ps-pi
= Fag At = Ap

Collisions:
Ptot,f = Ptot,i

Elastic collisions:
Ktot,f = Ktot,i

Center of mass:

Mtot Yem = Myrp + mors + ...
Mot Vem = myvy + mova + ...
Mot acm = mya; + mpap + ...

Ptot = Pem
= Mot Vem = myv1 + mova + ...
dPtot
ZFext = dt

Rotation

Arad = — = O
r

Constant acceleration

1
B(t) = 8o + ot +75 a2

o) =wotat
D2=w2+20A0

= (o + (’30%

I =Emyr;? (= J.rzdm)

Iem =mR?, ring
Iem = Y2mR?, disk

Iem = — mR?, solid sphere
Iem = mL2/12 for rod

Iena = mL2/3 for rod

I = Iem + Md2

(parallel axis theorem.)
t=rxF
|t| =rFsin@=rL F=rFLl
Yt1=Ia

W=|1d6
1
K—ZI(;)

Rolling without slipping:

Vem = ©R

acm = aR
Angular momentum
L=rxp
|[L| =rpsin@=rLp=rpl
L=Io

dL tot

dt

z:'l:ex’c =



Gravitation
GMm
| Fg| = 2

The force on mass 1 due
to mass 2. The unit vector
points to mass 2.
_GMmf

I,.2

IE] 2

Principle of Superposition

Oscillations in simple harmonic
motion.
X(t) = Xmax COS(COt + (I))
so d2x/dt? = ~w2x(t)
0(t) = Om cos(wt + ¢)
so d20/dt2 = -»20(t)
27

®=2nf=—

ko
W=,—": spring
m

B, n (1 _
Fros = ; F. T=2rn MgD | physical pendulum
Gravitational P.E. Fluids
GMm pn=po * pgh
g(r)=-—7
g=98m/s? Units related to Pressure

G =6.67 x 10-11 Nm?/kg?

Rearth =6.38 x 10°m
Mearth =597 x 102 kg

1Pa=1N/m?
1 atm =1.013 x 10° Pa
Pwater = 1000 kg/m3

Law of Cosines: C2= A2+ B2-2AB cos y

sino.  sinf} siny

Law of Sines:
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	Units related to Pressure

