Formula sheet

basics

g = |Gtree fall| = 9.81 m/s2
4
sphere V = gmﬁ

—b 4 /b2 — 4ac

az? + bz’ +c=0=z =
2a

— sinax = acosax — cosaxr = —asinax
dx dx

1 1
/COS ardx = — sinax sinax dx = —— cosax
a a

A=A, + A, =Ari+Ayj
A.B = ABcos¢ = Ay Bz + AyBy

|F| = /F2 + F2 magnitude

F,
6 =tan~?! [—y] direction
Fy

1D & 2D motion

A7 =7y — 7
speed = v = |7] EMEA—F 7= lim EE @
t At—0 At dt
Ay, . Avg  dug d [(dx
Goav = ~p7 4a = lm oTom =TT =g (E)
xp=x; + vz AL+ %az (At)2

Vg, f = Vg,i + ag At
z(t) = x; + vy it + %ath
vz (t) = vg,i + agt
fuiyf = U?m» + 2a, Ax
} launched from origin, level ground

gz?

= (tano)x — — I
y(@) = (tanb,) 2v2 cos? 0,

. v2sin20;
max height = H = +——
29
v? sin 260;
Range = R= +——
g
momentum
AF=0 py = p; isolated system p=muv J=
mi — ma 2ma .
vif=|——""")vi1 + | ————— ) ve; 1D elastic
L (ml +m2) B (m1 +m2> %
2mq mo — m1 .
Vo f = v + | ——— | vg; 1D elastic
2t (ml +m2) v (m1+m2> %

T12 = U2 — U1 relative velocity

vig = |U2 — U1| relative speed

A

near earth’s surface

. d%x
T dt?

2

interactions

a
AU® = mgAz e _
a2y

ma2

mi

1
Fpeen=K+U K= imUQ

AFEnech = AK + AU =0 non-dissipative, closed

force
— Z 3 - Z Fext =1 7Y - i
_ L — F=— F = —F:
a m Qcem m Z d 12 21
J= (Z _‘) At constant force
ty
J= /Z F(t)dt time-varying force
t;
Fso,e = —k(x —x,) small displacement
work
1
AFnech = AK+ AU =W < not closed AUspring = Ek (z — gvo)2
dE
P = E P = Foxt,x vz one dimension
W = (Z ﬁ) Axzp constant foce 1D

W = Z (Fext,x ATpn) const nondiss., many particles, 1D
n

W = /Fx(z) dx nondiss. force, 1D
z;
FE, = upFly  Kkinetic

(Fls2)max = :“‘SFInZ static

W=F. A7p  const non-diss force
Ty
W = /ﬁ(?") -di  variable nondiss force

T

sundry bits

Power Prefix Abbreviation

10—9 nano n

10-6 micro 0

1073 milli m

10—2 centi ¢

103 kilo k

108 mega M

109 giga G

Derived unit Symbol equivalent to
newton N kg-m/s?
joule J kg-m?/s2 =N-m
watt W J/s=m? kg/s3




