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<第一部份-基礎題型 1-20共 20題，每題 2.5分，共 50分> 

1. A particle is projected vertically upward. It reaches a height of h meters after t₁ seconds and then returns 

to the same height h meters after t₂ seconds. What is the value of h? 

(A) h = g𝑡1𝑡2 

(B) h = (𝑔𝑡1𝑡2)/2 

(C) h = 2𝑔𝑡1𝑡2 

(D) h = √g𝑡1𝑡2 

(E) h = 2√g𝑡1𝑡2 

2. A uniform rope of length L lies on a horizontal, smooth table. Part of the rope, of length d (d = L/2), hangs 

over the table, and the rope is released from rest. What is the velocity of the rope at the instant all of the 

rope leaves the table? 

(A) √
3

4
𝑔𝐿  (B)  

1

2
𝑔𝐿  (C)  

2

3
𝑔𝐿  (D)  𝑔𝐿  (E)  √

5

4
𝑔𝐿 

3. A person of weight mg attempts to climb up and down a rope. If the maximum tension the rope can 

withstand is T = 4mg/3, find the maximum acceleration the person can have without breaking the rope. 

(A) g/3, upward. 

(B) 4g/3, upward 

(C) g/3, downward 

(D) 4g/3, downward 

(E) None of the above 

4. An object moves in uniform circular motion with a radius of 2 m. Its angular position as a function of time 

is given by 𝜃(t) = 𝑡3 − 3𝑡2 + 4𝑡. When t=2 seconds, what is the magnitude of its centripetal acceleration 

(A) 4 

(B) 8 

(C) 16 

(D) 24 

(E) 32 

5. Which of the following statements is correct? 

(A) Friction force is a conservative force. 

(B) Kinetic friction force is always smaller than the static friction force. 

(C) The coefficient of static friction is greater than the coefficient of kinetic friction. 

(D) The kinetic friction force is proportional to the applied force. 

(E) The static friction force is inversely proportional to the applied force. 
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6. Which of the following statements about Newton’s three laws of motion is correct? 

(A) An object will have acceleration as long as it experiences a force. 

(B) The action force is always greater than the reaction force. 

(C) An object at rest can remain at rest if the net force on it is zero. 

(D) The acceleration produced by a force on an object is independent of the object’s mass. 

(E) When no net force acts on an object, one in motion continues moving. 

7. An object is acted on by a force 𝐹 = 𝐹0𝑒
−𝑘𝑥 and moves along the x-axis. Its velocity is v = 0 at x = 0. 

What is the maximum kinetic energy the object can obtain during the entire motion? 

(A) 𝑘𝑒−𝑘𝑥 

(B) 𝐹0𝑥 

(C) 𝐹0𝑘 

(D) 𝑒−𝑘𝑥/k 

(E) 𝐹0/𝑘 

8. A 1.0 kg ball is dropped from a height of 5.0 m. What is its speed just before hitting the ground? (Ignore 

air resistance) 

(A) 5.0 m/s 

(B) 7.0 m/s 

(C) 9.9 m/s 

(D) 12.0 m/s 

(E) 14.0 m/s 

9. A spring (k = 200 N/m) is compressed by 0.10 m. What is the stored elastic potential energy? 

(A) 0.25 J 

(B) 0.50 J 

(C) 1.0 J 

(D) 2.0 J 

(E) 5.0 J 

10. Two balls collide in one dimension. A 2 kg ball moving at +3 m/s collides and sticks to a 1 kg ball initially 

at rest. What is their final velocity? 

(A) 0.5 m/s 

(B) 1.0 m/s 

(C) 2.0 m/s 

(D) 3.0 m/s 

(E) 6.0 m/s 
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11. The center of mass of two masses (3 kg at x = 0 m and 1 kg at x = 4 m) is located at: 

(A) 0.5 m 

(B) 1.0 m 

(C) 2.0 m 

(D) 3.0 m 

(E) 4.0 m 

12. A wheel rotates with a constant angular acceleration of 2.0 rad/s². If its initial angular velocity is 0, what 

is its angular velocity after 4.0 s? 

(A) 2 rad/s 

(B) 4 rad/s 

(C) 6 rad/s 

(D) 8 rad/s 

(E) 12 rad/s 

13. A solid disk (I = ½MR²) with mass 2 kg and radius 0.5 m rotates at 4 rad/s. What is its rotational kinetic 

energy 

(A) 1 J 

(B) 2J 

(C) 4 J 

(D) 8 J 

(E) 16 J 

14. A rotating object has moment of inertia 0.20 kg·m² and angular velocity 5 rad/s. What is its angular 

momentum? 

(A) 0.2 kg·m²/s 

(B) 1.0 kg·m²/s 

(C) 2.0 kg·m²/s 

(D) 5.0 kg·m²/s 

(E) 10.0 kg·m²/s 

15. For a body to be equilibrium under the combined action of several forces:  

(A) all the forces must be applied at the same point 

(B) all of the forces are composed of pairs of equal and opposite forces 

(C) the sum of the components of all the forces in any direction must equal zero 

(D) any two of these forces must be balanced by a third force 

(E) the lines of action of all the forces must pass through the center of gravity of the body 
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16. An oscillating block-spring system has a mechanical energy of 2.00 J, an amplitude of 8.00 cm, and a 

maximum speed of 1.20 m/s. What is the spring constant (N/m)?  

(A) 1600 

(B) 625 

(C) 800 

(D) 960 

(E) 850 

17. The displacement of a string is given by y(x,t) = ymsin(kx + t). The speed of the wave is: 

(A) 2k/ 

(B) /k 

(C) k 

(D) 2/k 

(E) k/2 

18. The speed of a sinusoidal wave on a string depends on:  

(A) the frequency of the wave 

(B) the wavelength of the wave 

(C) the length of the string 

(D) the tension in the string 

(E) the amplitude of the wave 

19. The intensity of sound wave A is 100 times that of sound wave B. Relative to wave B the sound level of 

wave A is:  

(A) –2 db 

(B) +2 db 

(C) +10 db 

(D) +20 db 

(E) +100 db 

20. A stationary source emits a sound wave of frequency f. If it were possible for a man to travel toward the 

source at the speed of sound, he would observe the emitted sound to have a frequency of: 

(A) zero 

(B) f/2 

(C) 2f/3 

(D) 2f 

(E) infinity infinity 
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<第二部份：進階題型 1-10共 10題，每題 5分，共 50分> 

1. A small ball of mass m is attached to a light, inextensible string of length L and swings in a vertical circle. 

At the lowest point of the motion, its speed is v0. Air resistance is negligible. Which of the following 

expressions gives the minimum value of v0 required so that the string remains taut throughout the entire 

circular motion? 

(A) 𝑣0 = √𝑔𝐿 

(B) 𝑣0 = √2𝑔𝐿 

(C) 𝑣0 = √5𝑔𝐿 

(D) 𝑣0 = 2√𝑔𝐿 

(E) 𝑣0 = 5√𝑔𝐿 

2. An object is projected from the ground at an elevation angle of 60°. What is the ratio of its maximum 

vertical height to its maximum horizontal range? 

(A) √3/2  (B)  √3/4  (C)  1/3  (D)  √2/4  (E)  1/4 

3. A particle of mass m moves along a straight line under a position-dependent force : F(x) = kx2−3kx , where 

k is a positive constant. The particle starts from rest at x=0. Which of the following correctly gives the 

kinetic energy K of the particle when it reaches position x = a? 

(A) K = ka3−.3ka2/2 

(B) K = 3ka3/2.− 3ka2/2 

(C) K = 3ka3/3.− ka2/2 

(D) K = 3ka3/2.− ka3/3 

(E) K = ka3/3.− 3ka2/2 

4. A 0.50 kg ball is dropped from a height of 1.8 m. Find its approximate momentum just before it hits the 

ground? (Ignore air resistance) 

(A) 1.5 kg·m/s 

(B) 2.0 kg·m/s 

(C) 2.5 kg·m/s 

(D) 3.0 kg·m/s 

(E) 3.5 kg·m/s 

5. A solid sphere (moment of inertia 𝐼=(2/5)𝑀𝑅2) with mass 4.0 kg and radius 0.20 m rolls without slipping 

at a linear speed of 3.0 m/s. What is its total kinetic energy? 

(A) 25.2 J  (B)  35.0 J  (C)  45.2 J  (D)  55.0 J  (E)  65.2 J 
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6. A disk has moment of inertia 𝐼=0.40 kg-m2. A 2.0 N force is applied tangentially at radius 0.25 m for 3.0 

s. Starting from rest, what is the final angular speed? 

(A) 0.5 rad/s 

(B) 1.5 rad/s 

(C) 2.75 rad/s 

(D) 3.0 rad/s 

(E) 3.75 rad/s 

7. The 600-N ball shown is suspended on a string AB and rests against the frictionless vertical wall. The 

string makes an angle of 30 with the wall. The magnitude of the tension for of string is:  

(A) 690 N 

(B) 1200 N 

(C) 2100 N 

(D) 2400 N 

(E) none of these 

8. The figure shows a graph of acceleration a versus time t for a box of in SHM along an x axis. Which of the 

points on the curve correspond to the instant that the box is at x = +xm?  

(A) 2 

(B) 3 

(C) 4 

(D) 6 

(E) 8 

9. Here are the equations for the three waves traveling on separate strings. Rank them according to the 

maxium transverse speed, least to greatest.  

wave 1: y(x,t) = (2.0 mm) sin [(4.0 m–1)x – (3.0 s–1)t] 

wave 2: y(x,t) = (1.0 mm) sin [(8.0 m–1)x – (4.0 s–1)t] 

wave 3: y(x,t) = (1.0 mm) sin [(4.0 m–1)x – (8.0 s–1)t] 

(A) 1, 2, 3 

(B) 1, 3, 2 

(C) 2, 1, 3 

(D) 2, 3, 1 

(E) 3, 1, 2 

10. Two pipes are each open at one end and closed at the other. Pipe A has length L and pipe B has length 

2L. Which harmonic of pipe B matches in frequency the fundamental of pipe A?  

(A) The fundamental  (B)  The second  (C)  The third  (D)  The fourth  (E)  There are none 


