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A turbine fan in a jet engine has a moment of inertia of 2.5 kg-m? about its axis of rotation.

As the turbine starts up, its angular velocity is given by w, = (40 rad/ Sg}ti. (a) Find the fan's

angular momentum as a function of time, and find its value at t = 3.0 5. (b) Find the net

torque on the fan as a function of time, and find its value at £t = 3.0 s.
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A turbine fan in a jet engine has a moment of inertia of 2.5 kg-m? about its axis of rotation.
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A turbine fan in a jet engine has a moment of inertia of 2.5 kg-m? about its axis of rotation.

As the turbine starts up, its angular velocity is given by w, = (40 rad/ s*)2. (a) Find the fan's

angular momentum as a function of time, and find its value at t = 3.0 5. (b) Find the net

- i 3
torque on the fan as a functiﬂn of time, and find its value at t = 3.0 s. :r - Z’ S_li.M
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A turbine fan in a jet engine has a moment of inertia of 2.5 kg-m? about its axis of rotation.

As the turbine starts up, its angular velocity is given by w, = (40 rad/ s*)2. (a) Find the fan's

angular momentum as a function of time, and find its value at t = 3.0 5. (b) Find the net

torque on the fan as a functmn of time, and find its value at t = 3.0 s. 'r' Z S"‘(;J,M‘t
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A turbine fan in a jet engine has a moment of inertia of 2.5 kg-m? about its axis of rotation.

As the turbine starts up, its angular velocity is given by w, = (40 rad/ s*)2. (a) Find the fan's

angular momentum as a function of time, and find its value at t = 3.0 5. (b) Find the net

torque on the fan as a functmn of time, and find its value at ¢ = 3.0 s. 'r' Z S_k?

et =408t Finl L(e) 4/ (+235) :

\!/Asu

51




A turbine fan in a jet engine has a moment of inertia of 2.5 kg-m? about its axis of rotation.

As the turbine starts up, its angular velocity is given by w, = (40 rad/s")#2. (a) Find the fan's

angular momentum as a function of time, and find its value at t = 3.0 5. (b) Find the net

torque on the fan as a functmn of time, and find its value at ¢ = 3.0 s. 'r' Z S
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A turbine fan in a jet engine has a moment of inertia of 2.5 kg-m? about its axis of rotation.

As the turbine starts up, its angular velocity is given by w, = (40 rad/s")#2. (a) Find the fan's

angular momentum as a function of time, and find its value at t = 3.0 5. (b) Find the net

torque on the fan as a functmn of time, and find its value at ¢ = 3.0 s. 'r' Z S"{(;J,M

et =408t Finl L(e) 4/ (+235) :
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A turbine fan in a jet engine has a moment of inertia of 2.5 kg-m? about its axis of rotation.

As the turbine starts up, its angular velocity is given by w, = (40 rad/s")#2. (a) Find the fan's

angular momentum as a function of time, and find its value at t = 3.0 5. (b) Find the net

torque on the fan as a functmn of time, and find its value at ¢ = 3.0 s. 'r' Z S"{(;J,M

et =408t Finl L(e) 4/ (+235) :
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A turbine fan in a jet engine has a moment of inertia of 2.5 kg-m? about its axis of rotation.

As the turbine starts up, its angular velocity is given by w, = (40 rad/s")#2. (a) Find the fan's

angular momentum as a function of time, and find its value at t = 3.0 5. (b) Find the net

torque on the fan as a functmn of time, and find its value at ¢ = 3.0 s. 'r' Z S"{(;J,M
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A turbine fan in a jet engine has a moment of inertia of 2.5 kg-m? about its axis of rotation.

As the turbine starts up, its angular velocity is given by w, = (40 rad/s")#2. (a) Find the fan's

angular momentum as a function of time, and find its value at t = 3.0 5. (b) Find the net
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A turbine fan in a jet engine has a moment of inertia of 2.5 kg-m? about its axis of rotation.

As the turbine starts up, its angular velocity is given by w, = (40 rad/s")#2. (a) Find the fan's

angular momentum as a function of time, and find its value at t = 3.0 5. (b) Find the net
Q
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A turbine fan in a jet engine has a moment of inertia of 2.5 kg-m? about its axis of rotation.

As the turbine starts up, its angular velocity is given by w, = (40 rad/s")#2. (a) Find the fan's

angular momentum as a function of time, and find its value at t = 3.0 5. (b) Find the net

torque on the fan as a functmn of time, and find its value at ¢ = 3.0 s.
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A physics professor stands at the center of a frictionless turntable with arms outstretched

and a 5.0 kg dumbbell in each hand (Fig. 10.290). He is set rotating about the vertical axis,

making one revolution in 2.0 s. Find his final angular velocity if he pulls the dumbbells

inward to his stomach. His moment of inertia (without the dumbbells) is 3.0 kg-m? with

arms outstretched and 2.2 kg-m?® with his hands at his stomach. The dumbbells are 1.0 m

from the axis initially and 0.20 m at the end.
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A physics professor stands at the center of a frictionless turntable with arms outstretched

and a 5.0 kg dumbbell in each hand (Fig. 10.290). He is set rotating about the vertical axis,

making one revolution in 2.0 s. Find his final angular velocity if he pulls the dumbbells

inward to his stomach. His moment of inertia (without the dumbbells) is 3.0 kg-m? with

arms outstretched and 2.2 kg-m?® with his hands at his stomach. The dumbbells are 1.0 m
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A physics professor stands at the center of a frictionless turntable with arms outstretched

and a 5.0 kg dumbbell in each hand (Fig. 10.290). He is set rotating about the vertical axis,
making one revolution in 2.0 s. Find his final angular velocity if he pulls the dumbbells
inward to his stomach. His moment of inertia (without the dumbbells) is 3.0 l-{g-l]l2 with

arms outstretched and 2.2 kg-m?® with his hands at his stomach. The dumbbells are 1.0 m
from the axis initially and 0.20 m at the end.
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A physics professor stands at the center of a frictionless turntable with arms outstretched

and a 5.0 kg dumbbell in each hand (Fig. 10.290). He is set rotating about the vertical axis,
making one revolution in 2.0 s. Find his final angular velocity if he pulls the dumbbells
inward to his stomach. His moment of inertia (without the dumbbells) is 3.0 l-{g-l]l2 with

arms outstretched and 2.2 kg-m?® with his hands at his stomach. The dumbbells are 1.0 m
from the axis initially and 0.20 m at the end.
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A physics professor stands at the center of a frictionless turntable with arms outstretched

and a 5.0 kg dumbbell in each hand (Fig. 10.290). He is set rotating about the vertical axis,
making one revolution in 2.0 s. Find his final angular velocity if he pulls the dumbbells
inward to his stomach. His moment of inertia (without the dumbbells) is 3.0 l-{g-l]l2 with

arms outstretched and 2.2 kg-m?® with his hands at his stomach. The dumbbells are 1.0 m
from the axis initially and 0.20 m at the end.
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A physics professor stands at the center of a frictionless turntable with arms outstretched

and a 5.0 kg dumbbell in each hand (Fig. 10.290). He is set rotating about the vertical axis,

making one revolution in 2.0 s. Find his final angular velocity if he pulls the dumbbells

inward to his stomach. His moment of inertia (without the dumbbells) is 3.0 kg-m? with

arms outstretched and 2.2 kg-m?® with his hands at his stomach. The dumbbells are 1.0 m

_:P - 3"7#\

from the axis initially and 0.20 m at the end.
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A physics professor stands at the center of a frictionless turntable with arms outstretched

and a 5.0 kg dumbbell in each hand (Fig. 10.290). He is set rotating about the vertical axis,
making one revolution in 2.0 s. Find his final angular velocity if he pulls the dumbbells
inward to his stomach. His moment of inertia (without the dumbbells) is 3.0 kg-m? with

arms outstretched and 2.2 kg-m?® with his hands at his stomach. The dumbbells are 1.0 m

fr he axis initially and 0.20 heend. < =
om the axis initially an m at the en J-'lp 3’(7 M/I;P szﬂM
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A physics professor stands at the center of a frictionless turntable with arms outstretched

and a 5.0 kg dumbbell in each hand (Fig. 10.290). He is set rotating about the vertical axis,
making one revolution in 2.0 s. Find his final angular velocity if he pulls the dumbbells
inward to his stomach. His moment of inertia (without the dumbbells) is 3.0 kg-m? with

arms outstretched and 2.2 kg-m?® with his hands at his stomach. The dumbbells are 1.0 m

fr he axis initially and 0.20 heend. < =
om the axis initially an m at the en J-'lp 3’(7 M/I;l’ szﬂM

THQ: an +/M'f:5.
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A physics professor stands at the center of a frictionless turntable with arms outstretched

and a 5.0 kg dumbbell in each hand (Fig. 10.290). He is set rotating about the vertical axis,
making one revolution in 2.0 s. Find his final angular velocity if he pulls the dumbbells
inward to his stomach. His moment of inertia (without the dumbbells) is 3.0 kg-m? with

arms outstretched and 2.2 kg-m?® with his hands at his stomach. The dumbbells are 1.0 m

fr he axis initially and 0.20 heend. < =
om the axis initially an m at the en J-'lp 3’(7 M/I;l’ szﬂM

THQ: an +/M'f:5.
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A physics professor stands at the center of a frictionless turntable with arms outstretched

and a 5.0 kg dumbbell in each hand (Fig. 10.290). He is set rotating about the vertical axis,
making one revolution in 2.0 s. Find his final angular velocity if he pulls the dumbbells
inward to his stomach. His moment of inertia (without the dumbbells) is 3.0 kg-m? with

arms outstretched and 2.2 kg-m?® with his hands at his stomach. The dumbbells are 1.0 m

fr he axis initially and 0.20 heend. < =
om the axis initially an m at the en J-'lp 3’(7 M/I;l’ szﬂM

T,a= Mhg +Mlg = 2% Skak [m®
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A physics professor stands at the center of a frictionless turntable with arms outstretched

and a 5.0 kg dumbbell in each hand (Fig. 10.290). He is set rotating about the vertical axis,

making one revolution in 2.0 s. Find his final angular velocity if he pulls the dumbbells

inward to his stomach. His moment of inertia (without the dumbbells) is 3.0 kg-m? with

arms outstretched and 2.2 kg-m?® with his hands at his stomach. The dumbbells are 1.0 m
= Zkg M,f,,,, =Z. Zkﬂm
I0k7 e

from the axis initially and 0.20 m at the end.

Ta= Mhg +Mhg = 2% 5"‘3* [t
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A physics professor stands at the center of a frictionless turntable with arms outstretched

and a 5.0 kg dumbbell in each hand (Fig. 10.290). He is set rotating about the vertical axis,

making one revolution in 2.0 s. Find his final angular velocity if he pulls the dumbbells

inward to his stomach. His moment of inertia (without the dumbbells) is 3.0 kg-m? with

arms outstretched and 2.2 kg-m?® with his hands at his stomach. The dumbbells are 1.0 m
= Zkg M,f,,,, =Z. Zkﬂm
I0k7 e

from the axis initially and 0.20 m at the end.

T,a= Mg +/Wa = 2% 5"‘3* [t
T.a= MG&"'MG&-
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A physics professor stands at the center of a frictionless turntable with arms outstretched

and a 5.0 kg dumbbell in each hand (Fig. 10.290). He is set rotating about the vertical axis,

making one revolution in 2.0 s. Find his final angular velocity if he pulls the dumbbells

inward to his stomach. His moment of inertia (without the dumbbells) is 3.0 kg-m? with

arms outstretched and 2.2 kg-m?® with his hands at his stomach. The dumbbells are 1.0 m

from the axis initially and 0.20 m at the end. __J- —_ 3’(7 M, I;l’ Z A kﬂ oM

-'P

Ta= M"a+/‘“a = 2% SKgX [m* =
T.a=MhatMha = 245 ky$0-04m™
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A physics professor stands at the center of a frictionless turntable with arms outstretched

and a 5.0 kg dumbbell in each hand (Fig. 10.290). He is set rotating about the vertical axis,

making one revolution in 2.0 s. Find his final angular velocity if he pulls the dumbbells

inward to his stomach. His moment of inertia (without the dumbbells) is 3.0 kg-m? with

arms outstretched and 2.2 kg-m?® with his hands at his stomach. The dumbbells are 1.0 m

from the axis initially and 0.20 m at the end. __J- —_ 3’(7 M, I;l’ Z A kﬂ oM

-'P

Ta= M"a+/‘“a = 2% SKgX [m* =
T.a=MhatMha = 245 ky$0-04m™
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A physics professor stands at the center of a frictionless turntable with arms outstretched

and a 5.0 kg dumbbell in each hand (Fig. 10.290). He is set rotating about the vertical axis,

making one revolution in 2.0 s. Find his final angular velocity if he pulls the dumbbells

inward to his stomach. His moment of inertia (without the dumbbells) is 3.0 kg-m? with

arms outstretched and 2.2 kg-m?® with his hands at his stomach. The dumbbells are 1.0 m

from the axis initially and 0.20 m at the end. __J- —_ 3’(7 M, I;l’ Z A kﬂ oM

-'P

Ta= M"a+/‘“a = 2% SKgX [m* =
T.a=MhatMha = 245 ky$0-04m™
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A physics professor stands at the center of a frictionless turntable with arms outstretched

and a 5.0 kg dumbbell in each hand (Fig. 10.290). He is set rotating about the vertical axis,
making one revolution in 2.0 s. Find his final angular velocity if he pulls the dumbbells
inward to his stomach. His moment of inertia (without the dumbbells) is 3.0 kg- m? with

arms outstretched and 2.2 kg-m?® with his hands at his stomach. The dumbbells are 1.0 m

from the axis initially and 0.20 m at the end. :—,p— 3"7 M/I;P Z ZkﬂM
T,a= Mg +Mhg = 2% SKak [md = [OKg.m™

B g ™ ‘3 o 2 ? T
T.2g=MhgtMlha = 2% S "‘D*O'O‘fﬂ! = 0.9 Kg.m
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A physics professor stands at the center of a frictionless turntable with arms outstretched

and a 5.0 kg dumbbell in each hand (Fig. 10.290). He is set rotating about the vertical axis,
making one revolution in 2.0 s. Find his final angular velocity if he pulls the dumbbells
inward to his stomach. His moment of inertia (without the dumbbells) is 3.0 kg- m? with

arms outstretched and 2.2 kg-m? with his hands at his stomach. The dumbbells are 1.0 m

from the axis initially and 0.20 m at the end. :_ 'p - 3’(7 M I;l’ Z 2 kﬂ ™M

J.HQ— Mr& +/M',O. = 2% Sk‘a* [t = IDK7 M- .
T.o=MhgtMhg = 2 S kg §0-09m™= 0.1 kg.m

L,=L, , e L:Gfg_—\':rp)m =
(I'&"'Ilr’)wl = z‘p_f_Pzp L,
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A physics professor stands at the center of a frictionless turntable with arms outstretched

and a 5.0 kg dumbbell in each hand (Fig. 10.290). He is set rotating about the vertical axis,
making one revolution in 2.0 s. Find his final angular velocity if he pulls the dumbbells
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Figure 10.308 shows two disks: an engine flywheel (A) and a clutch plate ( B) attached to a

transmission shaft. Their moments ot inertia are I, and [p; initially, they are rotating in the

same direction with constant angular speeds w, and wp, respectively. We push the disks

together with forces acting along the axis, so as not to apply any torque on either disk. The

disks rub against each other and eventually reach a common angular speed w. Derive an

expression for w.
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Figure 10.308 shows two disks: an engine flywheel (A) and a clutch plate ( B) attached to a

transmission shaft. Their moments of inertia are [ and [p; initially, they are rotating in the
same direction with constant angular speeds w, and wp, respectively. We push the disks
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Figure 10.308 shows two disks: an engine flywheel (A) and a clutch plate ( B) attached to a

transmission shaft. Their moments of inertia are [ and [p; initially, they are rotating in the
same direction with constant angular speeds w, and wp, respectively. We push the disks
together with forces acting along the axis, so as not to apply any torque on either disk. The
disks rub against each other and eventually reach a common angular speed w. Derive an
expression for w.
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A door 1.00 m wide, of mass 15 kg, can rotate freely about a vertical axis through its hinges.

A bullet with a mass of 10 g and a speed of 400 m/s strikes the center of the door, in a

direction perpendicular to the plane of the door, and embeds itself there. Find the door’s

angular speed. Is kinetic energy conserved?
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