Senior Physics

Homework Sheet For Unit 1 – Motion and Newton’s Laws.


1. Find the average velocity for the following:

a. A runner who covers 825 meters in 145 seconds

b. An acorn that drops 3.7 meters in 0.87 seconds

c. A point on a rim of 38 cm wheel of a bike which is traveling North at 8.0 m/s
2. The new Nissan GTR can do 0 – 60mph in 3.3 seconds. A Toyota Prius takes 8.7 seconds. Convert 60 mph (miles per hour) into m/s (meters per second) and calculate the average acceleration of each. Express your answers in m/s2.
3. The graph below shows the velocity of a train over time. Mark on the graph the points where:

a. the velocity is maximum

b. the acceleration is maximum

c. the displacement is maximum

[image: image3.bmp]
4. Briefly explain what is happening to the train between 10 and 15 minutes. 

5. The velocity of a subway train moving between 2 stations is shown below. How far apart are the stations? 
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6. I am riding a bicycle at 15 m/s when I see a stop sign ahead. If I can comfortably decelerate at 1.5 m/s2, how far from the line should I start to apply my brakes?
7. A projectile is fired directly upwards from ground level at 100 m/s.
a. If the acceleration due to gravity is 9.81 m/s2, calculate the time it takes the projectile to reach its’ maximum height, and state what that height is.
b. The projectile then explodes and two halves each travel out horizontally at 25 m/s. Calculate how far apart the two halves will land.
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8. A cannon ball is fired from the top of a castle wall 25 m above the ground, at a speed of 100 m/s and an angle of 45º. At what speed does it hit the ground? 
9. In order to measure the height of Niagara Falls, I send someone over in a barrel and measure the time it takes for the barrel to hit the water below. Using a stopwatch I measure that time at 3.46 seconds. What is my calculated height for the falls, and why might it differ from the actual height?

10. Three ropes are knotted together and attached to a wall as shown. The lower rope (rope 3) has a weight attached that pulls down with a force of 100 Newtons. Clearly the tension in this rope is 100 Newtons, but what are the tensions in ropes 1 and 2?

11. Calculate the downward force of a  10.0 kg object under the Earth’s gravitational pull (a = g = 9.81 m/s2) 

12. Calculate the change in momentum of a car if a 1000 N force acts on it for 25 seconds.

13. What is the acceleration of a 1,200 kg rollercoaster car if a force of 32,000 N is acting on it

14. 4. A Spaceship of mass 1,900,000 kg is traveling at 450,000 m/s. It slows down burning by it’s retro-rockets. If a 25,000,000 Newton force acts on a spacecraft for 18 seconds, calculate the new velocity.

15. A projectile is fired at an inclination of   to the horizontal with an initial velocity of 1000 ft/sec. 

a. How far from the firing point is the height of the projectile a maximum?
b. Find the maximum height of the projectile.
c. How far from the firing point will the projectile strike the ground?

16. The shuttle Discovery was launched recently. Two minutes into the launch the external fuel tanks were jettisoned. At this point the shuttle was 28 miles high and traveling at 3000 mph at an angle of about 30º to the horizontal. Calculate how much higher (in miles) the fuel tanks rise before they start to fall back to earth.

17. The maximum (or terminal) velocity of a skydiver (m=70kg) with arms and legs extended is about 50 m/s.

a. What force does air resistance exert on the skydiver? 

b. If the skydiver pulls in their arms and aims their body downward, the terminal velocity can be increased to about 80 m/s. What force does air resistance now exert on the skydiver?
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