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2021
The Graduate School Entrance Examination
Physics 1 (Mechanics)
Problem Number P1

Answer Time 60 minutes

GENERAL INSTRUCTIONS

1. Do not look at the Problems until the start of the examination has been announced.
2. Use 6 Answer Sheets and 3 Draft Sheets.
3. Do not use the back faces of the Answer Sheets or the Draft Sheets.

4. Fill in your examinee number in the designated places at the top of all the Answer
Sheets and the Draft Sheets.

S. Answers must be written in Japanese or English.
6. Answers must be marked within the solid frame on the Answer Sheets.

7. Any Answer Sheet with marks or symbols irrelevant to your answers is considered to
be invalid.

8. The Problems are described in Japanese on pages 5-6 and in English on pages 7-8.

9. Scrolling, expansion and reduction of the Problems are permitted. Keyboard
operation is prohibited.

* Show the derivation processes as well as the results.

e Continue the answer even if network trouble occurs.
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Physics 1 (Mechanics)

Answer all Questions I, II and III.

For the system shown in Fig. 1.1, consider objects A (mass: m) and B
(mass: M) which move along x axis. Object A moves with a constant
velocity v (> 0). Object B connected to an end of a spring (spring constant:
k) is at rest. The other end of the spring is fixed to the wall. When object A
collides with object B, answer the following questions. Define time t =0 at
the moment of collision, and assume that object B will not collide with the
wall. No force is exerted from the outside. Ignore the sizes of objects A and

B. The origin of x axis is fixed at the initial position of object B.
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Figure 1.1

I. When objects A and B are united at the moment of collision and then

move together, answer the following questions.

1. Determine the position x of object B as a function of t.

2. Determine the time when object B first comes back to the initial
position after the collision. In addition, determine the velocity of
object B at this moment.

Continued on the next page.




II. When the collision between objects A and B is completely elastic,

answer the following questions.

1. Determine the velocities of objects A and B just after the collision.
2. Assuming M =m, plot the positions of objects A and B after the

collision on a graph as functions of time.

III. When the coefficient of restitution between objects A and B is e

M
(0<e<1) and = 2, the second collision occurs at time t = 7‘?”\/% .

Answer the following questions.

1. Determine the velocities of objects A and B just before the second
collision using the coefficient of restitution e.

2. In this case, determine the coefficient of restitution e.



