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CT15-1. A bead of mass m slides on a circular wire LQ_}
of radius R. The wire rotates about a vertical axis with

angular velocity Q. What is the kinetic energy of the
bead?

1 1
A) T ZEmRZGZ +§mR2Q2

B) T= LR + LmR2cos?0 07
2 2

C) T=1mRr%? + LmR%sin’0 2
2 2
1 2Q2 l 22
==mR%*0°—=m
D) T=>mR% R’Q
2 2

BT :%mR2(9+Qsine)2
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CT15-2. A bead of mass m slides on a circular wire LQj
of radius R. The wire rotates about a vertical axis with

angular velocity Q. When the bead is at angle 6, how
high is the bead above the lowest point of the wire?
A) h=Rcosb
B) h=Rsin6 0
C) h=R(sin6—cosb)
D) h=R(1-sinb)
E) h=R(1-cos0)
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CT15-3. A bead of mass m slides on a circular wire LQj
of radius R. The wire rotates about a vertical axis with

angular velocity Q. When the bead is at angle 6, what

is the 6 component of the centripetal force on the
bead?

A) F, =mR*Q’ cosd 0
B) F, =mR?*sind

C) F, =mR*Q’sind

D) F, =mR’Q’ sin6 cosd
E) F,, =mR?sin6 coso
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CT15-4. A bead of mass m slides on a circular wire LQ_}
of radius R. The wire rotates about a vertical axis with
angular velocity Q. The equation of motion of the

bead is
6+ 2 5ino— Q% sind cos6 = 0
R 0
What are the equilibrium value(s) of 67
A) 6=0
0=cos™ gj
6=sin‘1( J )
C) RQZ
_ e 9 _ _anaf 9
D) 6=0and 6=cos (RQZJ E) 6=0and 6=sin (R 2)
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CT15-5. A bead of mass m slides on a circular wire of

radius R. The wire rotates about a vertical axis with @)

angular velocity Q. The equation of motion for small L

. __ a9 ).
motions about the equilibrium 6o =C0S l(Rgzj is

560+’ sin’9, 80 =0
What is the oscillation frequency of the bead?

\>

A) o=Q B) o=0°
C) =Qsind, D) o=0Q"sin’g,
E) o=0sIin0
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CT15-6. A block of mass m; slides on an inclined plane of mass m,. The
Lagrangian of the system is

L(X,X,Y,Y) :%ml(y cos0 — X)2 +%m1yzsin26+%m2>'<2 +m,gy sin®

What is the Lagrangian equation of motion for
the variable x?

A) mX=0

B) (m,+m,)x=0

C) m,X—m, cosOy=0

D) X—cos0y=0

E) (m,+m,)%X—m, cos®y =0
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CT15-7. A block of mass my slides on an
inclined plane of mass m,. The equations of
motion are

. m :

X=——" g sinb coso
m,sin“0+m,

N m, +m :

y=—-"7"=-—"—%—g@sinb
m,sin“0+m,

What is a good approximation to these
equations in the limit of a very heavy plane?
A) X=0  y=gsin0d

B) Xzﬂg sind coso y:mg sino
m, m,
C) X=gsinbcosd  y=gsin0
X_gcose 'y—gi
D) sino sin@
X_gcose) §=g
E) sin@
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CT15-8. A particle of mass m slides on the
outside of a cylinder of radius a. A good choice a

of generalized coordinates is (r, 6) What are the

Kinetic and potential energy of the particle?

T=Lmre?
A) 2

U = mgr cos6

l 212 l -2 212
T==mr?6 T:—m(r +I‘9)
By 2 c) 2

U =mgrsind U =mgrsind
T=2m(i*+6) T=2m(i*+r%?)
D) 2 E) 2

U =mgr cosO U =mgr coso
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CT15-9. A particle of mass m slides on the
outside of a cylinder of radius a. What a
condition must be satisfied by the force of
constraint at the point (angle 6,) where the

particle leaves the cylinder?

A) Q,=mg B) Q,=—mg
C) Q, =mgsind D) Q, =mg coso
E) Q =0
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CT15-10. A particle of mass m slides on the
outside of a cylinder of radius a. The particle
leaves the cylinder at angle 6, and speed v,

where

cosO, =

V= /@
3

Once the particle leaves the cylinder, what is its height y(t) above the
ground?

wIN

) 1 i 1
—a—vsind, t——qgt? —a+Vvsind, t—=gt?
A) y 0 29 B) y 0 29
2a : 1 ., 2a i 1 .,
=——VSsIno, t——qt =—+VSsIno, t——qt
C) y 3 0 29 D) y 3 0 29

E) yzz—;l—vsineot—gt2
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CT15-11. A particle of mass m slides on the
outside of a cylinder of radius a. The particle
leaves the cylinder at angle 6, and speed v,

where

cosO, =

V= /@
3

The particle then flies through the air for time

t. =vsing, 1+%—1
3v7sin“o,

How far from the center of the cylinder does the particle land?
A) X =Vt; cos, +asinb, B) x =(Vt; +a)sing,

C) X =Vt, sin, +a cos, D) x=(Vvt; +a)cos,

E) X=Vt; —asing,

(SR V)
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