
Physics 101 Formula Sheet: Makeup Exam, September 2007 
 

Physical and Mathematical Constants 

  

!  

g = 9.80m/s2

G = 6.67" 10#11Nm2 /kg2

MEarth = 5.98" 1024kg

REarth = 6.38" 103km

1rev= 360o = 2$ rad

1atm=1.013" 105N /m2

vsound = 343m/s

 

Constant acceleration motion in 1D 

! 

x = x0 + v0t +
1
2

at2

v = v0 + at

vavg =
vfinal + vinitial

2
v2 = v0

2 + 2a x " x0( )

 

Projectile Motion 

!  

x = x0 + vx0t = x0 + v0 cos" 0t

y = y0 + vy0t #
1
2

gt2 = y0 + v0 sin" 0t #
1
2

gt2

y = tan" 0( )x #
g

2v0
2 cos2" 0
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Force 

  

!  

r 
F = m

r 
a 

r 
F grav = m

r 
g 

Fspring = " kx

Fkinetic" friction = µkN

Fstatic" friction # µsN

Fgrav =
Gm1m2

r 2

 

Circular and Satellite Motion 

!  

aR =
v2

r
=
4" 2r
T2

v =
2" r
T

Tsatellite
2 =

4" 2r 3

GM

 

Potential Energy 

! 

Ugrav = mgy

Uspring =
1
2

kx2

 

Kinetic Energy 

!  

K =
1
2

mv2 

Work 

!  

W = Fd|| = F||d = Fdcos"

Wtot = #K

Wnoncons= #Emechanical

 

Power 

!  

P = Fv|| = F||v = Fvcos"  
Momentum 

  

!  

r 
p = m

v 
v 

r 
F net =

d
r 
p 

dt

 

Impulse 

  

!  

I =
v 
F " t = "

r 
p  

Elastic Collision in 1D 
 

!  

vA " vB = " vA
#" vB
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Center of mass 

!  

X
cm

=
m

a
x
a

+m
b
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Torque 
 

!  

" = rF# = r# F = I$  

Rotational Kinetic Energy 

!  

K =
1
2

I pivot" point#
2

K =
1
2

Icenter" mass#
2 +

1
2

MVcm
2

 

 
Rotational Motion 

!  

" =
s
r

# =
2$
T

= 2$f

v = r#

aR = r# 2

atan = r%

" =" 0 +# +
1
2

%t2

# =# 0 +%t

# 2 =# 0
2 + 2%" &" 0( )

 

Rotational Inertia 

! 

I pointlike"objects= mr2#
Ihoop = MR2

Idisk =
MR2

2

I rod"center =
ML2

12

I rod"end =
ML2

3

I rectangular"plate =
M L2 + w2( )

12

Isolid"sphere=
2MR2

5

 

Angular momentum 

!  

L = I" = mv# r = mvr#  
Pressure 
 

! 

P =
F
A

 

Buoyancy    

!  

FB = mfluid g 

BernoulliÕs Equation 

!  

p+
1
2

" v2 + " gy = const 

Simple Harmonic Motion 

!  

T =
1
f

=
2"
#

= 2"
m
k

x = Acos# t( )
xmax = A

vmax = A#

 

Simple pendulum  

! 

T = 2"
L
g

 

Wave  

!  

v = " f  

Wave on rope 

!  

v =
FT

µ
 

Standing wave on rope 

! 

fn =
nv

2L
=
n

2L

FT

µ
n =1,2,3,... 

Air columns 

!  

fboth" ends" open = fboth" ends" closed =
nv
2L

n =1,2,3,...

fopen" closed =
nv
4L

n =1,3,5...

 

Beats     

!  

fbeat = f
1
" f

2

favg =
f
1
+ f

2

2

 


