Centripetal Force (Fc) - 1.0                                         p.1
By definition, centripetal force is perpendicular to velocity. Hence, centripetal force cannot affect the speed of a particle. It only changes its direction. The direction of the force is always radially inward as is centripetal acceleration (ac). Fc = mac  Notice that it is a ‘net concept’ as is Fnet in Newton’s 2nd Law, Fnet = ma. Hence, you will never see Fc or Fnet in a ‘force diagram’. Fc is the net force in the radially inward direction. 

(Do not confuse Fc = mac with the net ‘tangential force’, Ft = mat.)
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I. Flat Curve Problem (and static friction, fs)
A 1,500kg car rounds a circular curve maintaining  
a turning radius of 35m. The static coefficient of friction 
between the tires and the road is 0.5. Find the maximum 
speed the car can have before skidding or slipping.

Solution: Check out Force Diagram (b). 
The only unbalanced force is fs (static friction).

When the car is just on the verge of slipping, fs will 

be the maximum static friction force and we’ll use:
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 as our net force in Fnet = ma.

Since 
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, we have the following

Force Equation (Fc = mac):  7,500 = 1,500a. 

Hence the maximum centripetal acceleration is 5m/s2.
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Now we use: ac 
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II. Conical Pendulum Problem
A mass (m = 4kg) is hung from the ceiling 
on a string (L = 5m) and then set in motion in a 
horizontal circle of radius 3m. While the angle 
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is constant what is the tangential speed (vt) of the 
mass? 

Solution: Resolve all vectors in the direction 
of the radius of the circle and perpendicular to that

direction. Hence, the tension vector (T) is resolved 
into a radial component 
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 and a vertical 
component 
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. Our force equations are 
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= mg (equilibrium in the vertical direction) and 
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(Fc = mac​ in the direction of the radius).


Solve the first equation for tension, 
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The 2nd equation gives: 
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Centripetal Force (Fc) – 1.0                                        p.2
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III. Vertical Circle Problem

       (nonuniform speed) 


A small sphere (m = 2kg)

is attached to a cord and swung

in a vertical circle, radius (10m).

(a) When the angle 
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, made with 

the vertical, is 37 degrees and the 

speed is 20m/s, find the tension (T) 

in the cord.

(b) Find the tension (T) at the top 

when the speed is 10m/s.

(c) Find the tension (T) at the

bottom when the speed is 30m/s.

[Notice the radial direction is along

the cord or rope, so unlike the 

conical pendulum problem, the tension vector is not resolved into vector components. This time the force of gravity (Fg or mg) is resolved into components.]

       Solution (a): We actually have both types of acceleration here, at and ac, so our two force equations are:  
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 which we will use! [Notice: Fc is a ‘net’ concept.]  So… 
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Solution (b): At the top both Fg and T act radially inward so Fc = mg + T. 

Our force equation is then:  20 + T = 2ac =
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Solution (c): At the bottom Fg and T work against each other so Fc = T – mg. 

Our force equation is then: T – 20 = 2ac =
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