
Formula sheet

g = 9.81 m/s2

0 = ax
2

+ bx
2

+ c =⇒ x =
−b±

√
b2 − 4ac

2a

1 N = 1 kg · m/s2

1 J = 1 kg m2
/s2 = 1 N m

1-D motion:

v(t) =
d

dt
x(t)

a(t) =
d

dt
v(t) =

d2

dt2
x(t)

const. acc. ↓

xf = xi + vxit +
1

2
axt

2

v
2
f = v

2
i + 2ax∆x

vf = vi + at

Projectile motion:

vx(t) = vix = |~vi| cos θ

vy(t) = |~vi| sin θ − gt = viy sin θ − gt

x(t) = xi + vixt

y(t) = yi + viyt−
1

2
gt

2

over level ground:

max height = H =
v2

i sin2 θi

2g

Range = R =
v2

i sin 2θi

g

Force:

X
~F = ~Fnet = m~a =

d~p

dtX
Fi = mai by component

~Fc =
X

Fr = −
mv2

r
r̂

fk = µkn

Fs = −kx

Fg = −mg

2-D motion:

~r = x(t) ı̂ + y(t) ̂

x(t) = xi + vixt +
1

2
axt

2

y(t) = yi + viyt +
1

2
ayt

2

~a(t) =
d2s

dt2
T̂ + κ|~v|2 N̂

=
d2s

dt2
T̂ +

|~v|2

R
N̂ ≡ aN T̂ + aT N̂

~ac = −
v2

r
r̂ circ.

T =
2πr

v
circ.

Work-Energy:

K =
1

2
mv

2
=

p2

2m

∆K = Kf −Ki = W

W =

Z
F (x) dx = −∆U

Ug(y) = mgy

Us(x) =
1

2
kx

2

F = −
dU(x)

dx

Ki + Ui = Kf + Uf + Wext = Kf + Uf +

Z
Fext dx

Momentum, etc.:

xcom =
1

Mtot

nX
i=1

mixi =
m1x1 + m2x2 + . . . mnxn

m1 + m2 + . . . mn

vcom =
1

Mtot

nX
i=1

mivi =
m1v1 + m2v2 + . . . mnvn

m1 + m2 + . . . mn

Fnet = Mtotacom =
dp

dt

ptot = Mtotvcom

∆p = pf − pi = J =

Z tf

ti

F (t) dt = Favg∆t

∆p = 0 closed

elastic coll:

(
v1f = 2vcom − v1i

v2f = 2vcom − v2i

Power Prefix Abbreviation

10−12 pico p
10−9 nano n
10−6 micro µ

10−3 milli m
10−2 centi c
103 kilo k
106 mega M
109 giga G
1012 tera T


