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Test 1 equations

∆~r = ~rf − ~ri ~vavg =
∆~r

∆t
~aavg =

∆~v

∆t
(1)

∆t = tf − ti ~v =
d~r

dt
~a =

d~v

dt
~vavg =

1

2
(~vi + ~vf) (2)

xf = xi +
1

2
(vxi + vxf)(tf − ti) yf = yi +

1

2
(vyi + vyf)(tf − ti) (3)

xf = xi +vxi(tf − ti)+
1

2
ax(tf − ti)2 yf = yi +vyi(tf − ti)+

1

2
ay(tf − ti)2 (4)

vxf = vxi + ax(tf − ti) vyf = vyi + ay(tf − ti) (5)

v2xf = v2xi + 2ax(xf − xi) v2yf = v2yi + 2ay(yf − yi) (6)

~pf = ~pi + ~Fnet∆t ~p ≈ m~v ~p = γm~v (7)

γ =
1√

1− (|~v|/c)2
~r ′ = ~r − ~v0t ~v ′ = ~v − ~v0 (8)

∑
j

~Fj = ~Fnet = m~a ~J = ~Fnet∆t |~Fgrav| = mg (9)

|~Fspring| = ks|s| s = |~L| − L0
~Fgrav = −Gm1m2

|~r|2
r̂ (10)

Test 2 equations

~Fe =
1

4πε0

q1q2
|~r|2

r̂ |~fmax
s | = µs|~FN | |~fk| = µk|~FN | (11)

~rcm =
m1~r1 +m2~r2
m1 +m2

~vcm =
m1~v1 +m2~v2
m1 +m2

(12)

x(t) = A cos(ωt+ φ) v(t) = −Aω sin(ωt+ φ) (13)

a(t) = −Aω2 cos(ωt+ φ)
d2x(t)

dt2
+ ω2x(t) = 0 (14)

ω = 2π/T = 2πf ω =
√
k/m ω =

√
g/L s = rθ (15)

1



T =
2πr

v
ar =

v2t
r

T =
2πr3/2√
GM

v =

√√√√GM
r

(16)

ωavg =
∆θ

∆t
αavg =

∆ω

∆t
ω =

dθ

dt
α =

dω

dt
(17)

θf = θi +
1

2
(ωi + ωf)(tf − ti) θf = θi + ωi(tf − ti) +

1

2
α(tf − ti)2 (18)

ωf = ωi + α(tf − ti) ω2
f = ω2

i + 2α(θf − θi) (19)

vt = rω at = rα ~F‖ = (~F · p̂)p̂ = Fp cos θp̂ (20)

d~p

dt
=
dp

dt
p̂+ p

dp̂

dt
= ~Fnet‖ + ~Fnet⊥ (21)

K =
1

2
mv2 =

p2

2m
W = ~F · ~s W = ∆K (22)

Eparticle = γmc2 = Erest +K Erest = mc2 K = (γ − 1)Erest (23)

E2 − (pc)2 = (mc2)2 Ef = Ei +Wsurr (24)

Test 3 equations

W =
∫
~F · ~dr Wint = −∆U (25)

Fr = −dU
dr

Ug = −Gm1m1

r
Ug = mgy Ue =

keq1q2
r

(26)

Us =
1

2
ksx

2 UM =
1

2
ksx

2 − EM UM = EM

[
1− exp[−α(r − req)]

]2
(27)

∆Ethermal = Cm∆T ∆Esys = Q+W P =
~F ·∆~r

∆t
= ~F · ~v =

dW

dt
(28)

En =
−13.6 eV

n2
En = nh̄ω0 + E0 E0 =

1

2
h̄ω0 (29)

En =
h2

8mR2
n2 τ = rF sinφ I = Σimir

2
i

∑
τ = Iα (30)

Krot =
1

2
Iω2 Irodcm =

1

12
ML2 Idiskcm =

1

2
MR2 (31)

Iringcm = MR2 Ispherecm =
2

5
MR2 Ihollowspherecm =

2

3
MR2 (32)

2



I = Icm +MD2 Wrot = τθ (33)

M =
∫
dm ~rcm =

1

M

∫
~rdm I =

∫
r2dm (34)

ρ = M/V σ = M/A λ = M/L (35)

Post Test 3 equations

~τ = ~r × ~F ~L = I~ω = ~r × ~p (36)

Math relations and constants

cos θ = x/h sin θ = y/h tan θ = y/x (37)

~r = |~r|r̂ |~r| =
√
x2 + y2 + z2 (38)

az2 + bz + c = 0 z =
−b
2a
±
√
b2 − 4ac

2a
(39)

~A · ~B = AB cosφ = AxBx + AyBy + AzBz (40)

~A× ~B = AB sinφ =
〈
(AyBz−AzBy),−(AxBz−AzBx), (AxBy−AyBx)

〉
(41)

d

dx

[u
v

]
=

1

v

du

dx
− u

v2
dv

dx
Circumference = 2πr (42)

(1± ε)−n = 1∓ nε+
n(n+ 1)ε2

2!
∓ ..., ε << 1 (43)

A = πr2 V =
4

3
πr3 g = 9.8 m/s2 G = 6.673× 10−11 Nm2/kg2 (44)

c = 2.998× 108 m/s me = 9.109× 10−31 kg mp = 6.726× 10−27 kg (45)

MEarth = 5.97×1024 kg 1e = 1.6×10−19 C
1

4πε0
= 9×109 Nm2/C2 (46)

1 eV = 1.602× 10−19 J h = 6.6× 10−34 Js h̄ =
h

2π
(47)
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