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1 A body of mass 4.0[kg] is at rest on a frictionless slope at an angle of 30° to the
horizontal due to a force T'[N] acting on it along the slope. Let the gravitational

acceleration be 9.8[m/s].

7

(1) Find the magnitude of the force T[N].

L [N]

When we stop supporting the body (7[N] is 0), the body slides down.

{2} Find the magnitude of the acceleration of the body.

[ - -

| [m/s’]
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(3) Find the speed of the body when it has slid down a distance of 5.0[m]| along

the slope.

[m/s]

P—-2



A body A of mass 20[kg] moves at a speed of 10m~s] to the right and a body
B of mass 4.0[kg| moves at a speed of 40{m.s] to the left along a straight line.

Then the two bodies collide and move along the line. Let the coefficient of res-

titution be 0.50.

(1) Calculate the velocities of the bodies A and B after the collision. where the

right direction 1s positive.

Va— [m/s} ‘
Va= ‘m/s]
(2) Calculate the kinetic energy lost during the collision.
[J]
.




3 A cylinder is equipped with a smoothly movable piston which is connected by
a spring to the bottom of the cylinder as shown in the figure. An ideal gas of
(.10[mol] is confined in the space on the left side of the cylinder at a tempera-
ture of 300[K]. The atmospheric pressure is 1.0X 107 Pa]. Take the cross-section-
area of the piston to be 1.0X107m’], the spring constant to be 500[N.m] and

the gas constant to be 8.3[]/mol*K].

(1) Initially the spring is at its natural length. Calculate the volume of the gas.

By heating the gas, the piston moves to the right a distance of 0.20[m].

(2) Calculate the pressure of the gas after the change.

(3) Calculate the temperature of the gas after the change.

X!




(4) Calculate the work done by the gas during the change.

(7]




4 In the figure the thick curved line expresses the wave form at time ¢=0[s] of a
sine wave propagating to the right. It takes 0.30[s] for the wave form of the

thick line to first become the wave form represented by the thin line.

{1} Find the wavelength[m] of the wave.

| [m]

(2) Find the velocity[m/s] and the period]s] of the wave.
v = (m/s]
T= [s]

(3) Express the simple harmonic oscillation of the medium at x=2.0[m]. Let 7

denote the circle ratio.
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5 Two positive charges of &[C] are placed at x=-4L[m] and x=4L[m] of the
x -axis. Let the constant of proportionality in Coulomb’ s Jaw be k[Nem*/C7.
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(1) Find the magnitude of the electric force acting on a positive charge of g[C]

which is placed at the position A at y=3L[m] on the v -axis.

o

(2} Find the electric potential at A. Let the electric potential at infinity be zero.

’ V1|

(3) Let B denote the position y=4/3L [m] on the y-axis. The positive charge of
q[C] and of mass m[kg] rests at A initially, moves due to the electric force and

passes B. FFind the speed of the charge at B,

-
3

(m/s]




6 As shown in the figure, a conducting rod AB makes contact with parallel rails
whose separation is 0.20[m]. A resistance K of 50[Q], a battery £ of electromo-
tive force 1.5[V] and a switch S are connected with the rails at their left ends.
The apparatus is in a uniform magnetic field of flux density 3.0[T], perpendicu-
lar to the plane of the diagram and directed towards the reader. Neglect the
electric resistance of both the rod and the rails. Neglect the magnetic field due
to the electric current flowing in the circuit, and the friction between the rod

and the rails.

R@ I
E 0.20[m]

Immediately after closing S,

(1) Calculate the magnitude of the electric current flowing in the circuit.

[A]

(2) Calculate the magnitude of the force acting on the rod AB due to the mag-

netic field,

[N]

r—38




When the velocity of the rod AB becomes 1.5[m/s],

(3) Calculate the magnitude of the electromotive force induced in the circuit.

e
[V]

|

(4) Calculate the magnitude of the electric current flowing in the circuit.

[ !
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