
EQUATION SHEET 
                       

   maF   k jiA zyx A  A  A       222
zyx AAAA           cosABBA       zzyyxx BABABA BA     

sinABBA      -   12 xxx         
t

avg





x
v 

ttdt

d








xx
v

0

lim


t
avg






v
a 

ttdt

d








vv
a

0

lim
 

     t/  t            2
2

1
oo avrr  t          o avv   ta

2

1
  t  v  xx        2

xoxo       )x-(x2a  
2

 v v oxox
2

x      
2

) v (v
  v oxx

avgx


 t      a  v  v xoxx   

/r    v a 2
c  Nss FF      Nkk FF       

2

2

1
mvKE         KEWnet      dFW        W  W  W ativenonconservveconservatinet         PE- W   

PE  KE  Emech        mgh       PEgravity           kx/ PE 2
2

1
 spring   W/t P   kxFspring    vmp    

dt

dp
F          dtFpI     

   iv

mm

m

iv

mm

mm

fv 2

21

22

1

21

21
1 
























               iv

mm

mm

iv

mm

m

fv 2

21

21
1

21

12

2 























  

 






i

ii

cm
m

xm
x         kjir

cm
z

cm
y

cm
x

cm
      

M

m ii

cm



v

v      
M

m ii

cm



a

a  

 

     rs      rv      rat     
dt

d

tt


 








0

lim
       

dt

d

tt


 








0

lim
         2

00
2

1
tt        t  0     

)(2 0
2
0

2        
2
irimI      2

2

1
IKErot         Frx       sinrF       I            prL x   L=I   

dt

dL
  

 

)cos(   tAx      f 2     
f

T
1

      
m

k
spring  

L
g

pend          
2

21

r

mm
GF   

 

3

2

1

2

2

1



















r

r

T

T
 y=Asin(kx-t-)     v=f 

 

s

o

vv

vvf
f




 

 

nRTPV    AFP /  P=P0+gh constghvP   2

2
1  

 

15.273 KC TT    FTT o
CF 32

5
9     TLL o     TAA o 2    TVV o    

M
mn     

A
B N

Rk     

)( 2

2
1

3
2 vmNT

Bk
   Tkvm B2

32

2
1     

m

Tk
v B

rms

3
    TmcQ       mLQ   

 

 PdVW     WQdU      
h

ch

h Q

QQ

Q

W
e


    

h

ch
c

T

TT
e


       0 closedS  

 

constants and conversions 

  10p :pico    10n :nano    10m :micro     10m :milli -12-9-6-3   

g= 9.8 m/s2           
     /kgmN 6.67x10 G 22.-11     22.9 /CmN 9.0x10  k 

  0

  

4

1
k


      /8.85x10 e 22-12 NmC m/A   Tx104 . -7

0    

      m/s 83.0x10 c             001/ c       s.J -346.63x10 h  -1m 71.097x10 R    

kg 1.67x10m    kg 9.11x10 m          C 1.6x10  q      C 1.6x10-  q -27
p

-31
e

-19
p

-19
e   

J -191.6x101eV   Jcal 186.41   

       mi 1  km 1.61  km 1  m 1000           2m/s 9.8  |g|               rad 2  o360   min      60 hr  1   sec 60 min  1    

Pa 1  2N/m 1   Pa 51.013x10   atm 1     3kg/m 31.0x10water    3kg/m 31.0x10blood   

K.liter/mol.atm 0.082 K.J/mol 8.315R                -1mol 236.022x10AN  J/K -231.38x10k   

other equations  
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   Acircle=r2  Vshpere= 4/3r3
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