
Equation List { P251 Final Exam

g = 9.81 m/s2, G = 6.67�10�11 N�m2/kg2

v = v0 + at, �x = v0t+
1

2
at2, v2 = v2

0
+ 2a�x, �x = 1

2
(v + v0)t

! = !0 + �t, �� = !0t+
1

2
�t2, !2 = !2

0 + 2���, �� = 1

2
(! + !0)t

v = dx=dt, a = dv=dt, ac = v2=r, s = r�, v = !r, at = �r

�~Fext = M~a = d~p=dt �~�ext = I~� = d~L=dt

~� = ~r � ~F ~L = ~r � ~p = I~!

W =
R ~F � d~r, K = 1

2
MV 2

Fspr=-kx, Uspr=
1

2
kx2, Fg = GM1M2=r

2, Ug = -GM1M2=r

Mcm~rcm = �Mi~ri, ~pcm = M~vcm

~a �~b = aibi + ajbj + akbk = j~ajj~bj cos �
~a�~b = (ajbk � akbj )̂i� (aibk � akbi)ĵ + (aibj � ajbi)k̂

Ring: I = MR2; Solid disk: I = 1

2
MR2; Solid sphere: I = 2

5
MR2

Hollow sphere: I = 2

3
MR2 Uniform bar: I = 1

12
ML2

R RR
L

Parallel-axis theorem: I = Icm +MR2

x = (�b�p
b2 � 4ac)=2a

12


