Exercise walk-through

Angular Momentum and Angular
Impulse

AP Physics 1



Energy & Momentum of Rotating Systems

I—Angular momentum

Angular momentum and impulse

Angular momentum is the

rotational twin of momentum: Worked example
Spin that resists change L; = 30; a torque 7 = 5Nm acts

for 4s:
L = lw
Al — - At AL=5x4=20

Lr=30+20 = 50kgm?/s

Angular impulse = net torque X time.
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Exercises 2.1:2.3

2.1 A disc of I = 0.50 kg m? spins at w = 8.0 rad s '. Find its angular momentum. |[1]

2.2 A torque of 4.0 N m acts for 3.0 s. Find the angular impulse. 1]

2.3 A wheel’s angular momentum changes by 12 kg m? s~ in 2.0 s. Find the net torque.[2]
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Exercises 2.1:2.3

2.1 A disc of I = 0.50 kg m? spins at w = 8.0 rad s '. Find its angular momentum. |[1]

2.1
e L=1w=050x80=4.0kg m*s™"

2.2 A torque of 4.0 N m acts for 3.0 s. Find the angular impulse. 1]

2.2

e AL=7At=40x3.0=12kgm?s™!

2.3 A wheel’s angular momentum changes by 12 kg m? s~ in 2.0 s. Find the net torque.[2]

2.3

AL 12
° = — = — = 0. N
T=Ar T a9 00Nm
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Exercises 3.1-3.2

3.1 The angular momentum of a rotating rigid body is
D A la

B Jw

C %Iwg

D rw

3.2 Angular impulse is equal to
[:] A TAt

B o

C Fd

D %Iwz
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Exercises 3.1-3.2

3.1 The angular momentum of a rotating rigid body is
D A la

B Jw

C %[wg

D rw

3.1B

o Jw.

3.2 Angular impulse is equal to
D A TAt

B o

C Fd

D %Iwz

3.2 A
o TAL
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Exercise 3.3 (a)

3.3 A flywheel of I = 0.20 kg m? spins at 30 rad s™'. A constant friction torque of
0.60 N m acts on it.

(a) Find its initial angular momentum. [1]
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Exercise 3.3 (a)

3.3 A flywheel of I = 0.20 kg m? spins at 30 rad s™'. A constant friction torque of
0.60 N m acts on it.

(a) Find its initial angular momentum. [1]

(a)
e L =1Jw=020x30=6.0kgm?s!
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Exercise 3.3 (b)

3.3 A flywheel of I = 0.20 kg m? spins at 30 rad s™'. A constant friction torque of
0.60 N m acts on it.

(b) Find the time for friction to bring it to rest. 2]
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Exercise 3.3 (b)

3.3 A flywheel of I = 0.20 kg m? spins at 30 rad s™'. A constant friction torque of
0.60 N m acts on it.

(b) Find the time for friction to bring it to rest. 2]
(b)

L 6.0
° At = = ——=10s
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