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Common Exam 3      Phys 105                            Spring  2009              

Physics 105 Formula Sheet: 

W = mg    g = 9.8 m/s2   centi=c=0.01    kilo=k=1,000      mega=M=1,000,000  

For constant a:        v = vo + at       x - xo = vot + ½at2        v2 − vo
2 = 2a⋅(x − xo)         x − xo = ½(v + vo)t 

Fnet = ma    ΣF = ma    Fst,max = µsN    Fk = µkN 

Gravitational force:       mgFg =  

Force of static friction:  Nf ss µ=max,   

Force of kinetic friction: Nf kk µ=   

Centripetal acceleration for circular motion: 
r
vac

2

=  

Centripetal force for circular motion: 
r
vmFc

2

=   

Work:  W = ,cos F dF d F d θ=
G GG G
i ,       Wgrav = − mg⋅(y-y0) ,  Wspring = −1/2k(x2−x0

2) ,     Wfrict = −Fkd,     

Work-Energy Theorem: Wtot = Kf - Ki 

Kinetical Energy:  K = 1/2mv2,        Power:   P = W/∆t = F⋅V  

Potential Energy for gravity Ug = mg⋅(y−y0),   g gU W∆ = −          

Potential Energy for spring: F = −kx,  21
2sU kx=  , s sU W∆ = −  

Mechnical Energy:   Em = U + K.        

Conservation of mechnical energy:  ∆Em = ∆U + ∆K = 0 if conservative forces are the only forces that do 

work on the system. 

Work done by non-conservative forces: Wnc = Em, f – Em, i 

 

Vectors: Components:  ax = a⋅cos(θ)  ay = a⋅sin(θ)   a = axi + ayj     | a |=  sqrt[ax
2 + ay

2]   θ = tan-1(ay/ax) 

Addition:  a + b = c   implies  cx = ax + bx,  cy = ay + by 

Dot product:   a⋅b = a⋅b⋅cos(φ)  =  axbx + ayby + azbz   unit vectors: i⋅i = j⋅j = k⋅k = 1;  i⋅j = i⋅k = j⋅k = 0 
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