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c 1 .A space station consists of three modules arranged in an equilateral triangle,
connected by struts of length L & negligible mass. Two modules have mass m, the
other 2m. Find the center of mass.

(a) (0, 0.53L), (b) (0, 0.33L), (c) (0, 0.43L), (d) (0, 0.23L)
一太空站由三個模組，以質量可忽略，長度為 L 的支柱，連成一等邊三角形。

兩模組的質量為 m，另一個為 2m 。求質心位置。

c 2. A supersonic aircraft wing is an isosceles triangle of length L, width w, and
negligible thickness. It has mass M, distributed uniformly [see Figure]. Where’s its 
center of mass?

(a) (0, L/3), (b) (L/3,0), (c) (2L/3,0), (d) (0,0)
一架超音速飛機的翼是一個等腰三角形，長 L ，寬 w ，厚度則可忽略(如下圖
所示)。 它的質量 M 分佈均勻。求質心位置?
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c 3. A bullet of mass m strikes and embeds into a wooden block of mass M [see Figure].
The block rises a height of h above its initial position. Find a relation ofthe bullet’s 
original velocity v and the height h.
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如下圖所示，一質量為 m 的子彈擊中並嵌入一質量為 M 的木塊。木塊上擺到

高度為 h。求子彈初速率 v 與高度 h 的關係式。(15%)

M
m

M
m

b 4. A Styrofoam chest at rest on frictionless ice is loaded with sand to give it a mass of
6.4 kg. A 160-g puck strikes & gets embedded in the chest, which moves off at 1.2
m/s. What is the pucks speed?

(a) 59 m/s, (b) 49 m/s, (c) 39 m/s, (d) 29 m/s
一個保麗龍盒子放在無摩擦的冰上，盒內的砂子使它的質量達到 6.4 kg。 一枚

160-g 的球餅撞來，嵌在盒內，並使它以 1.2 m/s 移動, 球餅的速率為何？。
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a 5. A firefighter directs a stream of water to break the window of a burning building.
The hose delivers water at a rate of 45 kg/s, hitting the window horizontally at 32
m/s. What horizontal force does the water exert on the window?

(a) 1400 N, (b) 1300 N, (c) 1200 N, (d) 1100 N
一名消防員想用水柱把一幢着火房子的窗門打破。水管的出水速率為 45 kg/s ，

水則沿水平方向以 32 m/s 打到窗門。水在水平方向施於窗門的力為何？

b 6. A 140-kg satellite collides at an altitude, where g = 8.7 m/s2. The collision lasts 120
ms. Find the satellite's impulse.

(a) 156 N⋅s, (b) 146 N⋅s, (c) 136 N⋅s, (d) 126 N⋅s
140-kg 的人造衛星撞擊到一個高地，它的重力加速度為 8.7 m/s2，撞擊時間延長

了 120 ms。求人造衛星的衝量。

d 7. A150-g baseball is thrown at 60 km/h. It explodes into two pieces in flight, with a
38-g piece counting straight ahead at 85 km/h. How much energy do the two pieces
gain in the explosion?

(a) 1.51 J, (b) 1.41 J, (c) 1.31 J, (d) 1.21 J
一粒 150-g 的棒球以 60 km/h 的速度被擊出，飛行中它破裂成兩碎片，其中一片

質量為 38 g 並以 85 km/h 的速度繼續直線前進。求兩碎片在破裂時所得到的能

量。

a 8. A thick wire is bent into a semicircle. Which of the points is the CM?
(a) A, (b) B, (c) C,
一條粗纜被扳成半圓形。那一點是質心？

c 9. Jess (mass 53 kg) & Nick (mass 72 kg) sit in a 26-kg kayak at rest on frictionless
water. Jess toss a 17-kg pack, giving it a horizontal speed of 3.1 m/s relative to the
water. What’s the kayak’s speed while the pack is in the air & after Nick catches it?

(a) 0.55 m/s, (b) 0.45 m/s, (c) 0.35m/s, (d) 0.25 m/s
潔西 (質量 53 kg) 和尼克 (質量 72 kg) 坐在一條停在無摩擦的水上， 26-kg 的

獨木舟上。潔西拋出一個 17-kg 的背包，給了它相對於水 3.1 m/s 的水平速率。

當背包在空中，和在尼克接住它之後，獨木舟的速率為何？
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d 10. Two skaters toss a basketball back & forth on frictionless ice.
Which of the following does not change:
(a) momentum of individual skater,
(b) momentum of basketball,
(c) momentum of the system consisting of one skater & the basketball,
(d) momentum of the system consisting of both skaters & the basketball
兩名溜冰的人在無磨擦的冰上把一個籃球互相投擲。下面那一項不會改變：

(a)個別溜冰人的動量; (b)籃球的動量; (c)包含一個溜冰人和籃球的系统的動

量; (d)包含兩個溜冰人和籃球的系统的動量

d 11. Which of the following qualifies as an inelastic collision
(a) a basketball rebounds off the backboard,
(b) two magnets approach, their north poles facing; they repel,
(c) a tennis rackets against balls,
(d) a truck crushed a parked car & the two slide off together
以下何者為非彈性碰撞？

(a) 一個籃球從籃板反彈出來;
(b) 兩個磁鐵的北極互相靠近，它們互相排斥;
(c) 一個網球拍碰到網球;
(d) 一輛貨車把一輛停好的汽車壓扁，然後兩者一齊滑走。

d 12. A 4.8103-kg elephant, is standing near one end of a 15103-kg railcar, which is at
rest on a frictionless horizontal track. The elephant walks 19 m toward the other
end of the car. How far does the car move?

(a) 5.6 m, (b) 5.6 m/s, (c) 4.6 m, (d) 4.6 m
一頭 4.8103-kg 的大象站在一輛 15103-kg 的火車廂的一端。火車廂停在一
條無摩擦的水平鐵軌上，大象朝車廂的另一端走 19 m 。車廂移動多遠？

a 13. A croquet ball strikes a stationary one of equal mass. The collision is elastic & the
incident ball goes off 30to its original direction. In what direction does the other
ball move?

(a) east of north at 60°, (b) west of north at 60°, (c) east of north at 30°, (d) west of
north at 30°
一個槌球撞上另一個和它質量相同的靜止槌球。碰撞是彈性的，而且入射球
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後來的方向與原來的成 30。另一球往那個方向走？
(a)東北 60°. (b)西北 60°. (c)東北 30°. (d)西北 30°

a 14. Moderator slows neutrons to induce fission. A common moderator is heavy water
( D2O ). Find the fraction of a neutron’s kinetic energy that’s transferred to an
initially stationary D in a head-on elastic collision.

(a) 89%, (b) 69%, (c) 49%, (d) 29%
減速子使中子慢下來以誘發核分裂。常用的減速子是重水(D2O )。求在一迎頭

彈性碰撞中，中子的動能有多少比例會轉移給一個本來是靜止的 D 。

a 15. A13.1-kg squid fires a burst of water, giving it average acceleration 19.6 m/s2 over
100-ms. Assuming the squid starts from rest, Find its final speed.

(a) 1.96 m/s, (b) 1.86 m/s, (c) 1.76 m/s, (d) 1.66 m/s
ㄧ隻 13.1 kg 魷魚發出一陣墨水後，產生平均加速度為 19.6 m/s，經過 100 ms。假

設魷魚從休息開始，求它的最終速度。

c 16. A small car has a head-on collision with a large truck. Which of the following
statements concerning the magnitude of the average force due to the collision is
correct?
(a) The truck experiences the greater average force.
(b) The small car experiences the greater average force.
(c) The small car and the truck experience the same average force.
(d) It is impossible to tell since the masses are not given.
一輛小型車與一輛大型卡車正面碰撞。 關於碰撞造成的平均力量大小的以下那

個陳述是正確的？

(a) 卡車經歷更大的平均力量。

(b) 小型車遇到更大的平均力量。

(c) 小型車和卡車的平均力量相同。

(d) 無法知道因為沒有提供質量。

a 17. An 8.0-g bullet is shot into a 4.0-kg block, at rest on a frictionless horizontal
surface (see the figure). The bullet remains lodged in the block. The block moves
into an ideal massless spring and compresses it by 8.7 cm. The spring constant of
the spring is 2400 N/m. What is the initial velocity of the bullet?

(a) 1100 m/s. (b) 1200 m/s. (c) 900 m/s. (d) 1300 m/s.
將一個8.0克的子彈射入一個4.0公斤的木塊靜止在無摩擦的水平面上（見圖）。

子彈仍然在木塊中。 該塊移動到一個理想的無質量的彈性彈簧並壓縮8.7公
分。 彈簧常數為2400N/m。 子彈的初始速度是多少？
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d 18. A 60-kg skater at rest on frictionless ice, tosses 12-kg snowball with velocity
jiv ˆ0.14ˆ0.53 


m/s, where the x- and y-axes are in the horizontal plane. Find the

skater’s subsequent velocity.
(a) jiv ˆ8.2ˆ6.10 


m/s. (b) jiv ˆ0.8.2ˆ6.10 


m/s. (c) jiv ˆ8.2ˆ6.10 


m/s. (d)

jiv ˆ8.2ˆ6.10 


m/s.
靜止在無摩擦的冰上的 60 公斤滑冰運動員，以 x 和 y 軸處於水平面的速度

jiv ˆ0.14ˆ0.53 


m/s 扔出 12 公斤的雪球。 求滑冰者的後續速度。

c 19. A firecracker breaks up into several pieces, one of which has a mass of 200 g and
flies off along the x-axis with a speed of 82.0 m/s. A second piece has a mass of
300 g and flies off along the y-axis with a speed of 45.0 m/s. What are the
magnitude and direction of the total momentum of these two pieces?

(a) 361 kg∙m/s at 56.3° from the x-axis.
(b) 93.5 kg∙m/s at 28.8° from the x-axis.
(c) 21.2 kg∙m/s at 39.5° from the x-axis.
(d) 361 kg∙m/s at 0.983° from the x-axis.

爆竹分裂成幾塊，其中一塊質量為 200 克，沿 x 軸以速度為 82.0 m/s 飛行。 第

二件具有 300 克的質量，並以 45.0 m/s 的速度沿 y 軸飛行。這兩件碎塊的總

動量有多大？

(a) 離 x 軸 56.3°的361 kg∙m / s。
(b) 離 x 軸 28.8°的93.5kg∙m / s。
(c) 離 x 軸 39.5°的21.2 kg∙m / s。
(d) 離 x 軸 0.983°的361kg∙m / s。

a 20. A stationary 1.67-kg object is struck by a stick. The object experiences a horizontal
force given by F = at‒bt2, where t is the time in milliseconds from the instant the
stick first contacts the object. If a = 1500 N/ms and b = 20 N/(ms)2, what is the
speed of the object just after it comes away from the stick at t = 2.74 ms?

(a) 3.3 m/s. (b) 22 m/s. (c) 3.7 m/s. (d) 25 m/s
一個靜止的 1.67 公斤物體被一根棍子撞擊。 物體被施於一水平力 F = at‒bt2，

其中 t 是從桿最初瞬間接觸物體的計時(毫秒)。 如果 a = 1500 N /（ms），b = 20
N /(ms)2，在 t = 2.74 ms 後，物體離開棒後的速度是多少？
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b 21. During a collision with a wall, the velocity of a 0.200-kg ball changes from 20.0
m/s toward the wall to 12.0 m/s away from the wall. If the time the ball was in
contact with the wall was 60.0 ms, what was the magnitude of the average force
applied to the ball?

(a) 40.0 N. (b) 107 N. (c) 16.7 N. (d) 26.7 N
在與牆壁碰撞期間，0.200 公斤球的速度從 20.0 米/秒前往牆壁變化為離開牆壁

的 12.0 米/秒。如果球與牆壁接觸的時間是 60.0 毫秒，施加到球的平均力的大小

是多少？

d 22. In the figure, determine the character of the collision. The masses of the blocks,
and the velocities before and after are given, and no other unbalanced forces act
on these blocks. The collision is

(a) perfectly elastic.
(b) completely inelastic.
(c) characterized by an increase in kinetic energy.
(d) not possible because momentum is not conserved.
在下圖中，請確定碰撞的特徵。木塊質量和碰撞前後的速度如圖的提示，

沒有其他不平衡的力對這些木塊起作用。 碰撞是

(a) 完全彈性。

(b) 完全非彈性。

(c) 其特徵在於動能的增加。

(d) 不可能，因為動量不守恆。

b 23. Two ice skaters push off against one another starting from a stationary position.
The 45.0-kg skater acquires a speed of 0.375 m/s. What speed does the 60.0-kg
skater acquire? Assume that any other unbalanced forces during the collision are
negligible.

(a) 0.500 m/s. (b) 0.281 m/s. (c) 0.375 m/s. (d) 0.750 m/s
兩個滑冰運動員從靜止的位置相互推開。 45.0 公斤的滑冰者獲得 0.375 米/秒的

速度。 求 60.0 公斤滑冰運動員獲得的速度。 假設在碰撞過程中任何其他不平

衡的力都可以忽略不計。

b 24. A 2.00-kg object traveling east at 20.0 m/s collides with a 3.00-kg object traveling
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west at 10.0 m/s. After the collision, the 2.00-kg object has a velocity 5.00 m/s to the
west. How much kinetic energy was lost during the collision?

(a) 175 J. (b) 458 J. (c) 516 J. (d) 91.7 J.
以 20.0 米/秒的速度向東移動的 2.00 公斤物體與以 10.0 米/秒的速度向西移動的

3.00 公斤物體相撞。 碰撞後，2.00 公斤物體的速度為 5.00 米/秒向西移動。 碰

撞時多少動能損失？

c 25. A 5.00-kg ball is hanging from a long wire, when it is struck by a 1.50-kg stone
traveling horizontally to the right at 12.0 m/s. The stone rebounds to the left with a
speed of 8.50 m/s, and the ball swings to a maximum height h above its original
level. Find the value of h.

(a) 0.0563 m. (b) 1.10 m. (c) 1.93 m. (d) 2.20 m.
當懸掛在ㄧ條長繩末端的一個 5.00 公斤的球被一塊 1.50 公斤的石頭以水平向右

的 12.0 米/秒速度撞擊後。石頭以 8.50 米/秒的速度向左反彈。求球的擺動的最

大高度 h。
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動量守恆:
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能量守恆: 22
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(1) 動量守恆: fBBfAAiBBiAA vmvmvmvm ,,,,
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p.s. 因為第 8、10、11、16、及 22 題為觀念題，所以沒有計算過程。


