12thPhysics(2018-19) 20 Q Quiz-1

12th Physics (2018 — 19)

(2nd Q, #1 Mini Test)

In calculation problems,

clearly and systematica.
to solve the problems.
won’t get any points.
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(1) A person holds a uniform rod horizontally at its
center. The rod has a length 3.05 m and mass 6.42 kg.
Find the torque the person must exert on the rod to
give it an angular acceleration of 0.402 rad/s2.
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(1) Answer

(2) In a physics demonstration, you support the axle of
a rotating bicycle wheel, as shown. When you are
going to move to the direction shown by an arrow, the
wheel shows a different movement. Find the
direction from a ~ f.
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(2-a) Answer

z

(2'b) Answer
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(3) A 0.32-kg cart on a horizontal air track is attached to a string.
The string passes over a disk-shaped pulley of mass 0.081 kg and
radius 0.012 m and is pulled vertically downward with a constant
force of 1.2 N. -[—j ‘
(3-a) Find the tension in the string between the pulley and the
cart.

(3-b) Find the acceleration of the cart.
[Equations]
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—> 3,3 (3-a): Tension /. / /\/
(3-b): Acceleration s 3 nm/(sa
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(4) A windmill has an initial angular momentum of 7800 kg * m*/s. The
wind picks up, and 6.54 s later the windmill’s angular momentum is
9800 kg - m’/s. 'What was the torque acting on the windmill, assuming
it was constant during this time?

[Equations]
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(4) Answer

co b AN om

(5) As in figure skater begins a spin, her angular speed is 3.56
rad/s. After pulling her arms, her angular speed increases to
6.03 rad/s. Find the ratio of the skater’s final moment of
inertia to her initial moment of inertia.
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(5) Answer

B, & Fo

4 1173072018 By Tohei Moritani
Keio Academy of New York



12thPhysics(2018-19) 2nd Q Quiz-1

(6) A disk-shaped merry-go-round of radius r = 3.21 m and mass 175
kg rotates freely with an angular speed of 0.641 rev/s. A 59.4-kg
person heads toward the rim in the direction 6 =145° indicated and

then jumps onto the rim at 3.41 m/s. What is the final angular S
speed of the merry-go-round? S
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(B) Answer
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(7) Phobos, one of the moon of Mars, orbits at a distance of 9378 km

from the center of the red planet. What is the orbital period of
Phobos?

L M 2k
r* V/Y‘(T)
3
2 2 r
= ¢ Mn ——
T G M
; 3
-2 [‘?,378X/0£)
“?'TC =l . 23
b b7 x10 x6.3F X110
7 I (¥ el -23
=g L322 x /Q
b7 X 6.8379
7 &

= ¢’ x /935 x/0O

3 A
T =2 [j935 xs0 = 2,764 xs0 (=)

4 60,7 (ms)
7. 46029 (K) — 7,608 Rr )

I

3]

(7) Answer
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(8) Several meteorites found Antarctica are believed to have come
from Mars. Some of them contain fossils of ancient life on Mars.
Meteorites from Mars are thought to get to Earth by being blasted
off the Martian surface when a large object crashes into the planet.
What speed must a rock have to escape Mars?
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m
(9) The acceleration rate g at the surface of the Moon is 1.62 m/sg/

and its radius is 1.74 x 105k,  Find the mass of the Moon
assuming it is a homogeneous sphere.
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(9) Answer

736 xs0

A5

8 1173072018 By Tohet Moritani
Keio ﬂcacﬁemy of New York '



12thPhysics(2018-19) 27 Q Quiz-1

(10) On Earth, a player can jump vertically and rise 2.00 m high.
What is the radius of the largest spherical asteroid from which "5

this player could escape by jumping straight upward? Assume ’
the density of the asteroid is 3500 kg/m3.
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(10) Answer

4,485 ko
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