




Measuring angles ...
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... and calculating arc lengths
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Quantities in kinematics

dislocation

velocity

acceleration
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Quantities in rotational kinematics

dislocation

velocity

acceleration

angular

angular

angular



The Dictionary

t t t=t
x θ xT = rθ
v = ∆x

∆t ω = ∆θ
∆t vT = rω

a = ∆v
∆t α = ∆ω

∆t aT = rα

v = v0 + a ∆t ω = ω0 + α ∆t
x = x0 + v0 + 1

2 a ∆t2 θ = θ0 + ω0 + 1
2 α ∆t2

v2 = v2
0 + 2a ∆x ω2 = ω2

0 + 2α∆θ



average angular velocity
angular displacement

elapsed time
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1 Gymnast on a High Bar

A gymnast on a high bar swings through two revolutions in a time of 1.90 sec.
Find the average angular velocity (in rad/s) of the gymnast.



average angular acceleration
change in angular velocity

elapsed time
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2 A Jet Revving Its Engines

A jet awaiting clearance for takeoff is momentarily stopped on the runway. As
seen from the front of one engine, the fan blades are rotating with an angular
velocity of −100 rad/s. (The negative sign indicates a clockwise rotation.) As
the plane takes off, the angular velocity of the blades reaches −300 rad/s in a
time of 14 s. Find the angular acceleration, assuming it to be constant.



3 A Helicopter Blade

A helicopter blade has an angular speed of ω = 6.50 rev/s and an angular
acceleration of α = 1.30 rev/s2. For points 1 and 2 on the blade, find the
magnitudes of the tangential speeds and the tangential acceleration.

rad / s
2

= !"a r
T

   ( ) rad / s= !#v r
T

   ( )




