國立中山大學98學年度普通物理(一)第一次段考  98.10.30

1. In a three dimensional rectangular coordinate system, if 
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 are the unit vector in the direction of positive x, y, and z axes respectively, if 
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(a) (5%)Find 
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(b) (5%)Find 
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(c) (5%)Find a unit vector perpendicular to both 
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(d) (5%)Find the projection of 
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2. In Fig.1, a ball is thrown up onto a roof, landing 5.00 s later at height h = 20.0 m above the release level. The ball’s path just before landing is angled at ( = 60.0( with the roof.

(a) (5%)Find the horizontal distance d it travels.

(b) (3%)What is the magnitude of the ball’s initial velocity?

(c) (2%)What is the angle (relative to the horizontal) of the ball’s initial velocity?

3. You are to throw a ball with a speed of 15.0 m/s at a target that is height h = 8.00 m above the level at which you release the ball (Fig.2). You want the ball’s velocity to be horizontal at the instant it reaches the target.

(a) (2%)At what angle ( above the horizontal must you throw the ball?

(b) (3%)What is the horizontal distance from the release point to the target?

(c) (5%)What is the speed of the ball just as it reaches the target?
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※背面尚有試題※

(d) (5%)What is the definition of an inertial frame of reference?

(e) (5%)What is the definition of (inertial) mass?

(f) (10%)An amusement park ride consists of a large vertical cylinder that spins about its axis fast enough that any person inside is held up against the wall when the floor drops away as shown in Fig.3. The coefficient of static friction between person and wall is µs, and the radius of the cylinder is R. Find the maximum period of revolution T that is necessary to keep the person from falling.

4. In Fig. 4, a 500 g block is dropped onto a relaxed vertical spring that has a spring constant of k = 3 N/cm. The block becomes attached to the spring and compresses the spring 10 cm before momentarily stopping. While the spring is being compressed,

(a) (5%)what work is done on the block by the gravitational force?

(b) (5%)what work is done on the block by the spring force?

(c) (5%)What is the speed of the block just before it hits the spring? (Assume that friction is negligible.)

(d) (5%)If the speed at impact is doubled, what is the maximum compression of the spring?

(e) (5%)What is mechanical energy?

(f) (5%)Under what conditions the mechanical energy of a system (or an object) is conserved

5. An ideal massless spring S can be compressed 1.0 meter by a force of 1000 N and is placed at the bottom of a frictionless inclined plane which makes an angle of ( = 30( with the horizontal, as shown in Fig.5. A block with mass m = 10-kg is released from rest at the top of the incline and is brought to rest momentarily after compressing the spring 2.0 meters.

(a) (5%)Through what distance does the block slide before coming to rest?

(b) (5%)What is the speed of the block just before it reaches the spring?
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