
Formula sheet

g = 9.81 m/s2

↓ quadratic formula:

0 = ax2 + bx2 + c =⇒ x =
−b±

√
b2 − 4ac
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Generic vector~f:
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fy = |~v| sin θ

fx = |~v| cos θ

tan θ =
fy
fx

|~f| =
√

f2
x + f2
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1-D motion, constant acceleration:

v =
x2 − x1

t2 − t1
=

∆x

∆t

a =
v2 − v1

t2 − t1
=

∆v

∆t

v(t) = lim
∆t→0

∆x

∆t

a(t) = lim
∆t→0

∆v

∆t

xf = xi + vxit +
1

2
axt2

v2
xf = v2

xi + 2ax∆x

vf = vi + at

2-D motion, constant acceleration:

~r = x(t) ı̂ + y(t) ̂

x(t) = xi + vixt +
1

2
axt2

y(t) = yi + viyt +
1

2
ayt2

vx(t) = vxi + axt

vy(t) = vyi + ayt

Quantity Unit equivalent to

force N kg·m/s2

acceleration m/s2 -
velocity m/s -
position m -

Projectile motion:

vx(t) = vi cosθo

x(t) = xi + (vi cosθo) t

vy(t) = vi sinθo − gt

y(t) = yi + (vi sinθo) t −
1

2
gt2

↓ over level ground:

Range = R =
v2

i sin 2θi

g

↓ launch at y=0:

max height = H =
v2

i sin2 θi

2g

↓ launched from origin

y(x) = (tanθo) x −
gx2

2v2
o cos2 θo

Force in general:

Σ~F = ~Fnet = m~a

ΣFx = max

ΣFy = may

~F12 = −~F21

Particular forces:

Fgravity = mg = weight

friction


fs 6 µsn

fs,max = µsn

fk = µkn

Fspring = −k∆x

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


