
UNIVERSITY PHYSICS II and IIA       FORMULA SHEET  

 

net
F ma=
�

�

 
dv

a
dt

=
�

�

 
dr

v
dt

=
�

�

 

21
2o o

r r v t a t= + +
� � � �

  2

x

1
a

2o ox
x x v t t= + +   

2 2 2 ( )
o o

v v a r r= + ⋅ −
� � �

  2 2 2 ( - )
x ox x o
v v a x x= +      

 

0
θ θ θ∆ = −   

avg t

θ
ω =

∆
∆
  

d

dt

θ
ω =  

-
o

ω ω ω∆ =    =   avg
t

ω
α

∆
∆

  
2

2
 

d d

dt dt

ω θ
α = =  

 21
2o o

t tθ θ ω α= + +      2 2

0
2 ( - )

o
ω ω α θ θ= +  

s rθ=   v rω=     
t

d v
a r

dt
α= =

�

 
2

2 
r

v
a r

r
ω= =    

2

i i
i

I m r=∑   2

rigid
body

I r dm= ∫    2+
com

I I Mh=  

  x r Fτ =
�

��

  sinrF rF r Fτ θ ⊥ ⊥= = =  

  
net

Iτ α=
��

 

21

2
K Iω=     

 
f

i

W d

θ

θ

τ θ= ∫   P τ ω=  

total final initial
W K K= −   

final final initial initial nonconserative
K U K U W+ = + +  

 

com
v rω=   

com
a rα=  

 

x  x  r p r mv= =
� � � �

�

l   sinrp rp r pφ ⊥ ⊥= = =l    

L = ∑
�
�

l  L Iω=
�

�

   
net

d L

dt
τ =

�

�

 

 

F L
E

A L

∆ 
=  

 
  

F x
G

A L

∆ 
=  

 
  

V
p B

V

 ∆
=   

 
 

 

( )2( ) = - ( ) ( ) = cos +
m

a t x t x t x tω ω φ   
1

 
2

f
T

ω
π

= =  

 F kx= −   21
2

U kx=   2
m

T
k

π=  

 2
I

T
mg h

π=  

 



( , ) ( )y x t h x vt= ±   v f
k

ω
λ= =   

2
  k

π
λ

=  

 ( )( , ) sin
m

y x t y kx tω φ= ± +   

 ( , ) 2 cos sin
2 2m

y x t y kx t
φ φ

ω
   

= − −   
   

 

 T
F

v
µ

=  2 21
  

2avg m
P v yµ ω=  

 ( , ) 2 sin( ) cos( )
m

y x t y kx tω=      
 

2
n

L

n
λ =  

1n
f n f=  n = 1, 2, 3, 4, 5 …. 

2

Lφ
π λ

∆
=  

 

B
v

ρ
=      

( , ) sin( )
m

p x t p kx tω∆ = ∆ −  ( , ) cos( )
m

s x t s kx tω= −    
m m
p v sρ ω∆ =  

P
I

A
=    

24

P
I

rπ
=    ( )21

2 m
I v sρ ω=  

( )10.0 dB log
o

I

I
β

 
=  

 
  12

2

W
10

mo
I −=  

( )( , ) 2 cos sin
2 2m avg avg

k
y x t y x t k x t

ω
ω

∆ ∆ 
= − − 

 
  

2 1beat
f f f= −  

' D

S

v v
f f

v v

 ±
=  ± 

  

 

c
n

v
=    

1 1 2 2
sin sinn nθ θ=  

1 1 1 'i h
m m

f p i p h
= + = − =  

      

sin            0, ±1, ±2,    d m mθ λ= = …  (constructive) 

  

2

0

2
4 cos sin

2

d
I I

φ π
φ θ

λ
 

= = 
 

 

sin       = ±1, ±2, ±3,  a m mθ λ= … (destructive) 

  

2
sin

sin
m

a
I I

α π
α θ

α λ
 

= = 
 

 

2 2
0

1

cos tan
B

n
I I

n
θ θ= =  

 



 

 

2I MR=

2 21 1

4 12
I MR ML= +

21

2
I MR=( )2 2

1 2

1

2
I M R R= +

21

12
I ML= 22

5
I MR=

( )2 21

12
I M a b= +

21

2
I M R=22

3
I M R=

 
 

 


