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(1stQ, #2 Mini Test)
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C B P In calculation problems, describe equations
) clearly and systematically enough to show
é_@, g o % how to solve the problems. If not enough,
g}_ o4 you won’t get any points.

Gravitational acceleration rate g =9.80 m/s®
Universal Gravitational Constant G =6.67x 101 N - m2/kg?
Mean radius of the Earth 6371.0 km
Volume of the Earth 1.083 x 1012 km3
Mass of the Earth 5.972 x 10* kg
Angular velocity of the Earth 7.272 x 105 rad/s
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4 pt/question x 13 questions = 52 pt Max 50 pt /[Total 50 pt]
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(1~3) The figure shows the lab of circular motion you carried out
recently. The mass of washers is M = 30.0 g, the mass of the rubber
stopper is m = 3.50 g, the length L. = 50.0 cm.

(1) Find the magnitude of the angle 0 .

(2) Find the period of this circular motion.

(3) Find the speed of the rubber stopper.

Rubber
.......... Stopper
m
"‘\;3\‘\ \ Nylon string
NN
U )
N e
g\
Glass tube .

IR

(Equations) e ;:q Plastic Tape
o i /fWashPu
C fj /\f _‘;f/{:x’."”v ,‘/‘,? Fei Z/ 7 Vr ” M -@k Toothpick
: VRN X i
N <y . e o iy
C; = Cpy ( = ) ’ : "(‘f 1 3{7
L 1~ i
i B ) o
= Cod ( —— = ¥ 3, 3D = P S0
h, e
£ E 2 7C
2 e o g g -
( /"fg Abiv [ B 7 Y .fz‘) T i i
po= ) has & S
- %
e = My r 1, DA TED A8
g y  iwer [ MO 0 = / w - R
i 'idy T = mil ‘y// ) v v 3 §oxer” x0. 50
. sape i (Reslls
any 2 7 o )
== i, TOFEIES ==l 4y
/‘;lr }a &
/
(J) o= o ow
' ~ t: - (o
= g. 4D Ay .50 x 2,98/
- é: % 3 f)f s ffh b {}ne/y)
(1) Answer
u}: L).) {_J? ”
(2) Answer
£2.5L A .+
(3) Answer )
b, €t rif ¢
1071972017 By Tohei Moritani

2
Keio ﬂcad?zm_y of New York

(En )



12thPhysics(2017-18) 1stQ Quiz-2

(4) A 45 g particle is moving at the bottom of a frictionless circular loop
track with a radius of r = 38 cm. Find the initial speed of the particle,
w0, which enables the particle to go up to the top of the loop.

(Equations)
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(5) At a game held in Boston (located at 42.2° north latitude), Daisuke
Matsuzaka (P) threw a fastball at speed of 150 km/h. Find the
magnitude and direction of the drift of the ball at the batter (B),
standing at 18 m apart from the pitcher, due to the rotation of the Earth.
Assume the effect of air is negligible.
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(6) —(8)
(6) How long does it take a net force of 100 N acting on a 50.0-kg
rocket to increase its speed from 100 m/s to 150 m/s? ;
(7) After that, the force is acted in the same direction as the above
and changes as shown in the figure. Determine the magnitude of
the final velocity.
(8) When the rocket is traveling at 250 m/s, it ejected fuel of 15.00
kg momentarily and backward, The relative velocity between the
rocket and the fuel is 55.0 m/s. In this process, what is the final
speed of the rocket for the observer in space.
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(9 A 10.0 g bullet moving horizontally at 432 m/s penetrates a 3.00 kg
wood block resting on a horizontal surface. If the bullet slows down to 321
m/s after emerging from the block, what is the speed of the block

immediately after the bullet emerges. Before
(Equations)
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(10) A 0.144 kg baseball is moving toward home plate with a
speed of 45.0 m/s when it bunted (hit softly). The bat exerts an
average force of 6.60 x 103 N on the ball for 1.40 ms (1.40 x 107 &), i }\E
When the average force is directed toward 20° left from the <
direction to the pitcher, what is the final velocity (the direction
and the speed) of the ball?
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(11,12) A pulley rotating in CCW direction is attached to a mass
suspended from string. The pulley’s initial angular velocity is wo
=5.40 rad/s. The mass causes the pulley’s angular velocity to
decrease with a constant acceleration « = -2.30 rad/s
(11) How long does it take before the angular velocity of the pulley
is equal to — 5.5 rad/s?

(12) Through what revolutions does the pulley turn during this
time?
(Equations)
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(13) The two masses (m1 = 5.0 kg and m2 = 3.0 kg) in the Atwood
machine shown in the figure are released from the rest, with m;
at a height of 0.75 m above the floor. When mj hits the ground
its speed is 1.8 m/s. The pulley is a uniform disk with a radius of
12 em.  Find the pulley’s mass.

(Equations)
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