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Physics 105 Summer 2006

Review 3
Review for the CQZ#3

Centripetal Motion and Energy 
Conservation

http://web.njit.edu/~sirenko/
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Examples for Energy Conservation
Kinetic Energy changes
Gravitational Potential Energy
Elastic Potential Energy
__________________________________
Total Mechanical Energy = Const.

+
+

Wfriction

Kf - Ki = W = mgy - |Wfriction|

Ef - Ei = Kf –(Ki + mgy) =  -|Wfriction|=fk⋅d ⋅cos180 ° =

= - fk⋅d =-mg µ⋅ d ⋅ cos18°
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Centripetal Force is a 
combination of:

Gravitational Force: mg
down to the ground

Tension Force: T
along the string

Normal Force: N
perpendicular to the support

Static Friction Force
maximum value Ffr

max = µstN

ma = N – mg
ma = mv2/R
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Centripetal Force and 
Tension Force:

mac = mv2/R = Σ(all forces along the direction towards the center)
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Problems:
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V2 =8.6 m/s

What minimum coefficient of 
kinetic friction µk is required to 
bring the crate to a stop over a 
distance of 
10 m along the lower surface ?

10 m

2

1

V1 =4.0 m/s

Kf - Ki = Wfriction = -mgµkd

0- ½mv2 = -mgµkd

½mv2 = mgµkd; µk= v2/2gd = 
(8.6m/s)2/(2·10m/s2 ·10m) = 0.37

Kf = 0
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Example of the 3rd Common Exam 
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Centripetal Motion:
m = 5 kg
L = 5 m
R = 2 m
Find v,T, and a

sin θ = R/L = 0.4;   tan θ = (R/L)/ (1-(R/L)2) ½ = 0.44

X: ma = T * sin θ
Y: ma = 0 = - mg + T * cos θ

R

L
θ
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What if the road is banked? vmax = 50 m; 
µst= 0.5
Angle 10°
Find Rmin

R θ
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R θ

fst

What if the road is banked? vmax = 50 m; 
µst= 0.5
Angle 10°
Find Rmin
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QZ#11
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