
PHYS 301 FALL 2013 HWA2 -Due Oct 23

It would appear we have skipped over chapter 2. But we shall use pieces of it
in the future. So read the entire chapter 2 of Kleppner and Kolenkow including
the worked examples. Also read the entire chapter 3 of Kleppner and Kolenkow
including the worked examples.

1- A block of mass M is pulled on a frictionless horizontal table via a string of
length L and mass m. The force applied to the end of the string to pull the
system is given to be a constant Fo. Find the acceleration of the system. Find
the net forces on the rope and on the block. Make sure you draw the force
diagrams for both the block and the rope. Now consider M >> m the limit of
an ideal rope. What is the force on the block for this case?

2- Solve the following problems from chapter 2 of Kleppner and Kolenkow.
2.24,2.30,2.33,2.34.

3- Solve the following problems from chapter 3 of Kleppner and Kolenkow.
3.1,3.4,3.7,3.8,3.10,3.12,3.14,3.17.

4- Consider the artificial gravity example we discussed in class in relation to
inertial and non-inertial observers. There is a cylindrical spacelab in space
where no other objects are present. Choose the center of the cylinder axis as
the origin of your plane coordinates with the usual choice of the directions of
î and ĵ. The cylinder rotates with constant angular speed w as shown.The
interior and exterior of the lab is vacuum. There is a contraption made by a
spring and a ball, ignore the dimensions of the spring and the ball.

The contraption is such that it will launch the ball towards the center with
a speed of uo relative to the contraption, the spring will remain attached to the
spacelab wall. At t=0 when the ball is fired the position of both the spring and
the ball are

~rb(0) = ~rs(0) = −R̂
4-1. Argue unambiguously that the trajectory of the ball until it hits back the
station is given as
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~rb(t) = Rwt ı̂+ (uot−R) ̂

4-2. Call T the time it takes for the ball to hit back the spacelab. Surely one
has ~rb(T ) · ~rb(T ) = R2. Show that

T =
2Ruo

u2o +R2w2

4-3. Show that with these initial conditions the trajectory of the spring -since
it is attached to the surface of the lab- is

~rs(t) = R cos

(
wt+

3π

2

)
ı̂+R sin

(
wt+

3π

2

)
̂

= R sin(wt) ı̂−R cos(wt) ̂

4-4. Now define the relative distance vector between the spring and the ball as

~ρ(t) ≡ ~rb(t) − ~rs(t)

Express the time variable in terms of T as follows

t = τT

Since we are interested in the motion until the ball hits back the times we need
are those that are less than T . Therefor the parameter τ is dimensionless and
0 < τ < 1. Now re-express T as follows

T =
2u

Rw2

1

1 + u2

R2w2

Define
σ =

u

Rw

By neglecting all powers of σ that are higher than 2 show that one can arrive
at -after trading the τ parameter back with t-

~ρ(t) ≈ zero × ı̂+

(
ut− 1

2
Rw2t2

)
̂
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This mathematically looks like the solution of another system we have stud-
ied, what is it? What must be the relations satisfied with w, R and u such that
the environment looks like a place on earth?
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