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Complete the following pre-work prior to attending the videoconference lecture. After the presentation, reflect on your responses then try the post-work questions.    
Pre-work
1. Define the following terms: 

apparent weight
apparent weightlessness

escape velocity
g force
gravitational potential energy

projectile
thrust
trajectory
weight
2. What is the weight of a person with a mass of 65.0 kg?

3. The same person climbs Mt Everest. Acceleration due to gravity at the peak, at 8.8 km above sea level, is 9.77 ms-2. Calculate the person’s weight now.

4. What is the value of g at the top of Sydney tower, 305 m above sea level? Calculate how much the weight of a 65.00 kg person would reduce in going from the ground up to the summit??

5. Complete the table below:

6. Following is a sample problem showing how to apply the equation for Ep.

Calculate the gravitational potential energy of a 5.00 kg meteor located at the upper limits of the Earth’s atmosphere, 120 km above the surface of the Earth.
7. Calculate the gravitational potential energy possessed by the space shuttle in orbit 400 km above the surface of the Earth. Use 80 000 kg as the mass of the shuttle.
8. Calculate the gravitational potential energy of a 5.00 kg meteor located at the upper limits of the Earth’s atmosphere, 120 km above the surface of the Earth.
9. Calculate the gravitational potential energy possessed by the space shuttle in orbit 400 km above the surface of the Earth. Use 80 000 kg as the mass of the shuttle. 
10. Draw the gravitational field around the Earth.
11. A rule of field drawing says that stronger fields are shown by drawing lines closer together. Draw the field around a planet twice as massive as the Earth. 
12. Let’s start to use these formulas right away. A rifle with a muzzle velocity (the speed the bullet comes out of the barrel) of 450 ms-1 is fired level at the horizon. Determine:

a) how fast the bullet is travelling 0.3 seconds after firing?

b) how far it has travelled horizontally in that time?
13. An air hockey puck is pushed so that it glides along its table at 0.15 ms-1. If the table is 1.2 m long, determine:

a) how long the puck takes to travel the length of the table
b) its velocity when it gets there.
14. Determine the range of a trajectory. A tennis ball is struck horizontally at 15.0 ms-1. It is low to the ground so that it takes just 0.3 s to strike the ground. How far does the ball travel horizontally before it bounces for the first time?
15. An arrow is fired directly upwards with a velocity of 55 ms-1. Assume that it is fired from ground level and that there is no air resistance. There are a number of things about the motion of this arrow that you need to be able to calculate. Each is modelled below.

a) How fast is the arrow moving when it returns to the ground? 
b) What is the time of flight of the arrow?
c) What is the maximum height reached by the arrow? 

d) What is the velocity of the arrow 7.5 s after firing?
16. What is the horizontal and vertical components of the initial velocity of a tennis ball struck at 12.5 ms-1 at 30.0° above horizontal?
17. A soccer player kicks the ball off the ground with a velocity of 7.0 ms-1 at 8.0° above horizontal. What are the horizontal and vertical components of the ball’s velocity?
18. The tennis player plays a half volley off the ground, so that the ball leaves the racquet with a velocity of 7.2 ms-1 at 36° above horizontal. Calculate the maximum height achieved by the ball, and the time it takes to bounce for the first time (that is, the trip time). 
19. In the tennis shot played above. What will be the range of its trajectory?
20. What is the escape velocity of the planet Mercury, given that its mass is 3.6 X 1023 kg and its radius is 2439 km.
21. A model rocket has a mass of 250.0 g and is able to produce a thrust of 9.70 N. Determine its initial rate of acceleration upon lift-off.

22. A model rocket has a pre-launch mass of 85 g, of which 25 g is solid propellant. It is able to deliver a thrust of 3.8 N for a period of 2.8 s. Assuming that the rocket is fired directly up, determine:

a) the initial rate of acceleration and g force

b) the final rate of acceleration and g force just prior to exhaustion of the fuel.
Post-work

Test how well your understanding has improved by completing the following questions after the videoconference lecture.

23. Calculate the weight of an 80 kg person at each of these locations.
24. A stone is thrown horizontally at 8.0 ms-1. If it takes 0.5 s to fall to the ground, how far horizontally will it have travelled in this time?

25. On the diagram below, draw the force pair that results in thrust being experienced by a rocket.
a) On the axes provided in the diagram, draw a graph of the acceleration of a rocket, assuming that it is only a single-stage rocket.
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