Champlain College - St-Lambert Physics 203-NYA

Problem Session
Dynamics

1. An object of mass m1 on a frictionless horizontal table is connected to an object of mass m>
through a very light pulley P and a light fixed pulley P> as shown below. (a) If a1 and a> are
the accelerations of m; and m., respectively, what is the relation between these accelerations?
Express (b) the tensions in the strings and (c) the accelerations a; and a: in terms of the
masses m1, and mo, and g.

2. An object of mass M is pulled at constant speed by an applied force F and a pulley system as
shown below. The pulleys are massless and frictionless. Find (a) the tension in each section
of rope, T1, T2, T3, T4, and T5 and (b) the magnitude of F. Suggestion: Draw a free-body
diagram for each pulley.

M
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3. Ablock of mass m; = 2.00 kg and a block of mass m> = 6.00 kg are connected by a massless
string over a pulley in the shape of a solid disk having radius R = 0.250 m and mass
M =10.0 kg. These blocks are allowed to move on a fixed block-wedge of angle 6 = 30.0°
as below. The coefficient of kinetic friction is 0.360 for both blocks. Draw free-body
diagrams of both blocks and of the pulley. Determine (a) the acceleration of the two blocks,
and (b) the tensions in the string on both sides of the pulley.

m

4. Two planets X and Y travel counterclockwise in circular orbits about a star as shown below.
The radii of their orbits are in the ratio 3:1. At some time, they are aligned as in fig a, making
a straight line with the star. During the next five years, the angular displacement of planet X
15 90.0°, as in fig b. Where is planet Y at this time?

(a) (b)

5. A car accelerates uniformly from rest and reaches a speed of 22.0 m/s in 9.00 s. If the
diameter of a tire i1s 58.0 cm, find (a) the number of revolutions the tire makes during this
motion, assuming that no slipping occurs. (b) What is the final angular speed of a tire in
revolutions per second?
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6. The four particles below are connected by rigid rods of negligible mass. The origin is at the
center of the rectangle. If the system rotates in the xy plane about the z axis with an angular
speed of 6.00 rad/s, calculate (a) the moment of inertia of the system about the z axis.

y(m)

3.00 kg 2.00 kg

|

6.00 m

x(m)

0

<4.00 m

Y

2.00 kg 4.00 kg

7. Three identical thin rods, each of length L and mass m, are welded perpendicular to one
another as shown below. The assembly is rotated about an axis that passes through the end of
one rod and is parallel to another. Determine the moment of inertia of this structure.

Axis of
rotation
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answers

mym mym
= T, = 12 and | T. 12
1. ayai=2a> b)|Th 20ty + Ly 2"+ Lm,
T 1
c) a! il mZ% and a,! —a} mfg
1 2my " 5my 2 dm " m,
M 3M
2. Then|T,=T,=T, =% | and T4:Tg ,and
T; =Mg |.
M
Since F =T, we have F:Tg

3. a=0309m/s?, T1=7.67N,T>=922N
4 | planet O has turned through 1.30 revolutions |
5. a) 54.3 revolutions, Wf =12.1 rev/s

6. I=143 kg m?

11ml?
7. 1= 0
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