CT2-8. A ball is thrown straight up.  At the top of its trajectory, its 

Pink: 

velocity is zero, 
acceleration is zero.

Yellow: 
velocity is non-zero,
acceleration is non-zero.

Green: 

velocity is zero,
 acceleration is non-zero.

Blue: 

velocity is non-zero,
 acceleration is zero.

Answer: At the top of the trajectory, the velocity of zero and the acceleration is non-zero.

While the ball is in motion under the influence of gravity only (free-fall) ss the acceleration

 Pink:  positive

Green:  negative 
Yellow: Can't tell or Don't know.

Answer: Yellow: Can't tell.  It depends on what direction you have chosen as the positive direction.  If you choose up as the positive direction, then a = –g  = –9.8 m/s2.  But if you choose down as the positive direction, then a = +g = +9.8 m/s2.
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CT2-9. If you drop an object in the absence of air resistance, it accelerates downward at 9.8m/s2.  If instead you throw it downward, its downward acceleration after release is.. 

Pink: less than 9.8m/s2.

Blue: 9.8m/s2

Yellow:  more than 9.8m/s2.

Answer: The acceleration of gravity is always the same, regardless of the initial velocity(assuming that you can ignore air resistance and that you are near the surface of the Earth).  The downward acceleration is 9.8m/s2. 

CT2-10. On planet X, a cannon ball is fired straight upward.  The position and velocity of the ball at many times are listed below.  Note that we have chosen up as the positive direction.
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Time(s)
Height(m)
Velocity(m/s)

0
0
20

1
17.5
15

2
30
10

3
37.5
5

4
40
0

5
37.5
-5

6
30
-10

7
17.5
-15

8
0
-20

What is the acceleration due to gravity on Planet X?

Blue: -5m/s2
Yellow: -10m/s2

Pink: -15m/s2

Green: -20m/s2
Purple: None of these.

Answer: -5m/s2  
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 CT2-12

A truck traveling at 50 km/hr approaches a car stopped at a red light. When the truck is 100m from the car, the light turns green and the car immediately begins to accelerate at 2.00m/s2 to a final speed of 100 km/hr.  Which graph belows represents this situation?
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 Yellow. 

For the truck, at=0,  vt= const  (the truck is not accelerating), so xt = xt0 + vt t.

For the car, ac = const (up to max speed). Setting, xc0=0 and vc0 =0 at t=0 (that is, we set the zero of time = when the car starts and we set x=0 where the car starts.) Then the position of the car, while it is accelerating, is xc = (1/2) ac t2. 

Since the truck is behind the car when the car starts, the truck is at a negative x-position.  Yellow is the only graph in which xt < 0 at t=0.

To solve for the minimum distance between the car and the truck, there are at least two different strategies:

Method I.  Car-truck separation = d = (xc – xt).  d is minimum when the derivative w.r.t. time is zero, that is, d(xc – xt)/dt = 0.  You can then solve for the time when the car-truck separation in minimum, and then plug that time back into the expression for d.

Method II. When the car-truck separation is minimum, the relative speed of the car and truck is instantaneously zero. vt = vc. 
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