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I If a car is moving straight forward with constant velocity 100 km/hr (kilometers per
hour). How many seconds does it take to complete a journey of 5 km? (a) 30
seconds. (b) 60 seconds. (c) 120 seconds. (d) 180 seconds.

2. Similar to the above question, if the car starts with 0 velocity and accelerate (with
constant acceleration 3 m/s%) to the velocity 30 m/s and remains at this velocity, how
much time does it take to complete the journey of 6 km? (a) 180 seconds. (b) 200
seconds. (c) 210 seconds. (d) 220 seconds.

3. A free-fall body released from Taipei 101 building is subject to what forces? (a)
gravitational force only. (b) air resistance only. (c) both gravitational force and air
resistance. (d) none of the above.

4. Similar to the above, suppose ball A and ball B have the same size, shape, and surface
roughness, but ball A is heavier than B. If the two balls are released from the top of
the building at the same time, which one strikes the ground first? (a) ball A. (b) ball B.
(c) both at the same time. (d) cannot be compared.

5. Because of air resistance (usually with magnitude proportional to the speed), a
free-fall body will (a) reach a constant terminal velocity after a while. (b) keep
Increasing velocity until striking the ground. (c) keep decreasing velocity until
striking the ground. (d) none of the above is correct.

6. Neglecting air resistance, a projectile with 9.8 m/s initial upward velocity released
from the ground will fall back to the ground after (a) 1 second. (b) 2 seconds. ()3
seconds. (d) 4 seconds.

7. If a projectile’s motion starts and ends at the ground, which release angle (measured
from the ground) will maximize its horizontal distance? (a) 45 degrees. (b) 50
degrees. (c) 55 degrees. (d) 60 degrees.

8. Similar to the above, if a projectile’s motion starts from the ground but ends at
somewhere higher than the ground, the release angle which maximizes tis horizontal
distance will be (a) lower than (b) higher than (c) the same as (d) similar to
the answer in question 7.

9. If a particle’s position X can be expressed as a function of time, that is X(t) = 2t +
sin(t) + €', then its acceleration should be (a) 2 + cos(t) + €. (b) 2 - cos(t) + ¢'. (c)
cos(t). (d) -sin(t) + &', '

10. Suppose 3 particles with mass m;, m,, m3 and position X), X2, X3, respectively, The
center of mass position of the 3-particle system is at (a) (x;+ x2+ x3)/3 () ((x;+ xo+
x3))(my+ mptmy) () (myXi+ maxz+ maxs)  (d) (Myxi+ maxo+ maxs) /(my+ my+ms)

1'1. Suppose air resistance is neglected. A gymnast takes off for performing somersaults
(body rotations) in the air. From takeoff to the instant when the gymnast’s center of
mass reaches the highest point, the total linear momentum will be (a) decreased. (b)
increased. (c) the same. (d) cannot be estimated.

12. Similar to the above, the angular momentum will be (a) decreased. (b) increased.
(c) the same. (d) cannot be estimated.

13. In the air, if the gymnast suddenly extends her upper and lower limbs to perform a

straight (lay out) somersault, the angular velocity will be (a) decreased. (b)

Increased. (c) the same. (d) cannot be estimated.
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A. blood doping
B. arterial-venous oxygen difference

C. double-blind research design
D. anaerobic threshold
E. heat injury




