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Midterm Exam Review Intro to Physical Science
Part 1: Define.  Know the definitions of each of the following words.
	Instantaneous Position

	Frame of Reference

	Vector

	Scalar

	Deceleration

	Distance

	Acceleration

	Average Speed

	Position

	Time Interval

	Displacement

	Force

	Tension Force

	Normal Force

	Newton’s Laws –list all three

	Force Diagram

	Mass

	Weight

	Gravity

	Static Friction

	Dynamic Friction

	Energy

	Kinetic Energy

	Potential Energy

	Joule (J)


Part 2: Problems: CHECK TO MAKE SURE THE UNITS MATCH! If they do not match use your Dimensional Analysis skills to convert the units to the necessary form.
1. The earthquake in Japan generated waves in the oceans that traveled at 500 miles/hour.  If it is 5,000 miles from Japan to Washington, how long would it take for the waves to get to the Washington coast? EXTRA CREDIT: convert to m/s.
2. Rocket-powered sleds are used to test the responses of humans to acceleration.  Starting from rest, one sled can reach a speed of 444m/s in 1.8 seconds.  What is the uniform acceleration?
3. A driver slams on the breaks to avoid hitting a bunny on the road.  The car was traveling at 60 m/s and stopped 10 seconds later?  What is the uniform deceleration?
4. What is the uniform acceleration of a train from rest to 30m/s over 120 seconds?
5. Your family decides to go on vacation and you want to know which car to travel in because one is going to get their first and you want to be in that car.  Your parents drive at 50 miles/hour for 750 miles.  Your aunt and uncle travel at 60 miles/hour, but take the scenic route and travel for 1200 miles.  Which one gets there first?

6. At 1:22PM a plane leaves the runway and at 1:44 the airplane has reached its cruising speed of 520m/s.  What is the acceleration? (HINT: find the time in minutes and convert to seconds.)
7. If a car traveling has a mass of 3,200 kg and a µ of 1.9.  What is the friction force? (hint: convert the mass to weight=FN)

8. The force of friction is 124 N and the normal force is 235 N.  What is µ?
9. A 100 kg biker is traveling at 4m/s before she starts down a hill.  By the time she has reached the bottom of the hill only 20 seconds later she is traveling at 8 m/s.  What is her force?

10. A 25,000 kg train car is traveling along at the speed limit of 40m/s and slows down to 10m/s.  It takes the train car a grand total of 5 minutes to do this.  What is the force? (Hint: convert the minutes to seconds)

11. A 1.5 kg ball is dropped from the roof to the ground.  When the ball reaches the ground it is traveling at 10m/s and it takes only 1 second to fall.  What is the force of the ball?

12. You are waterskiing with your uncle and give him the signal to speed up and you go from 3m/s to 6m/s in 30 seconds.  What is your net force?

13. A 10,000 kg train at rest leaves the station at noon and at 12:03 is traveling at 15 m/s.  What is the force of the train? (Hint: find out how many minutes it takes and convert those to seconds.)

14. A hydropower plant uses 1 kilogram of water traveling at 10 m/s.  What is the kinetic energy that can be generated?

15. The kinetic energy produced in question 12 is the energy produced every second.  How much energy would be produced in 1 minute?  1 hour?  1 day?

16. Your idiot brother throws a 0.5 kg rock up into the air up to a height of 3 meters before trying to catch it with his head.  What is the potential energy when the rock is at its highest point?  What is the kinetic energy when the rock hits him in the face?  If it takes energy of 200 J to knock a tooth out, will he loose his tooth?

17. How many seconds are there in a year?

18. How many millimeters are present in 20.0 inches?

19. Your car’s gas tank holds 18.6 gallons and is one quarter full.  Your car gets 16 miles/gal.  you see a sign saying, “Next gas 73 miles.” Your often-wrong brother, who is driving, is sure you’ll make it without running out of gas.  You’re not so sure and do some quick figuring.  Will you make it?

FORCE DIAGRAMS
Diagram 5 objects in the room.
