PHS 110 EXAM 2 FALL 2002

NAME: 







Directions: This exam consists of 20 questions. Check your exam to ensure that all pages and questions are present. Clearly indicate your answer choice by circling the corresponding letter. If more than one letter is circled, the  question will be counted wrong.

Some Useful Equations

F = ma

F = mv2/r

      Gm1m2
F =  

 



  d2
Work = force x distance

Power = work/time

Kinetic Energy = ½ mv2
Potential Energy = mgh

Momentum = mass x velocity

Physical Constants

G = 6.67 x 10-11N-m2/kg2

acceleration due to gravity = 9.8 m/s2 or 32 ft/s2
1 horsepower = 746 watts

1. Which of the following best states Newton’s first law of motion?

a. The acceleration of an object is directly proportional to the net force acting on an

object and inversely proportional to the mass of the object

b. Every object retains its state of rest or its state of uniform straight-line motion unless

acted upon by an unbalanced force.

c. Whenever two objects interact, the force exerted on one object is equal in size and

opposite in direction to the force exerted on the other object.

d. A constant force is required to keep an object moving in a circular path.

2. A force of 10 N acts on an object with a mass of 2.50 kilograms for a period of three seconds. What is the final velocity of the object?

a. 4 m/s

b. 8 m/s

c. 12 m/s

d. 16 m/s

3. A force acting on a 1000-kilogram object gives the object an acceleration of 4 m/s2. What would be the resulting acceleration if the same force acts on a 250-kilogram object?

a. 16 m/s

b. 8 m/s

c. 4 m/s

d. 1m/s

4. How fast would a 4,000 kilogram truck have to me moving to have the same momentum has a 2,000 kilogram car moving at a speed of 70 kilometers per hour?

a. 35 km/hour  

b. 70 km/hour

c. 140 km/hour

d. 280 km/hour

5. An astronaut with a mass of 60 kilograms throws a 5 kilogram wrench with a velocity of 6 meters per second. With what velocity does the astronaut move away in the opposite direction?

a. 0.10 m/s

b. 0.50 m/s

c. 6 m/s

d. 20 m/s

6. The force required to keep an object moving in a circular path is called the ____________ force.

a. circular

b. linear

c. centtipetal

d. accelerated

7. A 0.10 kilogram ball is attached to the end of a 1.0 meter string and moved in a horizontal circle with a velocity of 5 m/s. What net force is required to keep the ball in a circular path? 

a. 0.25 N

b. 2.5 N

c. 25 N

d. 5 N

8. How much work is done in raising a 5.0 kilogram book to a shelf that is 2.0 meters above the floor?

a. 10 N

b. 49 N

c. 98 N

d. 9.8 N

9. Two 100,000 kilogram objects experience a force of 1.00 N when they are separated by a distance of X meters. If the objects are moved so that the distance between them is X/4 meters, what is the force of attraction between the two objects?

a. 1/4 N

b. 1/16 N

c. 4 N

d. 16 N

10. What is the SI unit of work?

a. kilogram

b. calorie

c. joule

d. watt

11. While exploring an ancient Mayan tomb, you discover that the walls are closing in on you. By exerting a force of 400 N, you are able to keep the wall from coming closer.  How much work are you doing on the wall?

a. 400 J

b. 3920 J

c. unknown, because the mass of the wall is not given

d. zero, because the wall is not moving

12. What is the SI unit of power?

a. coulomb

b. newton

c. joule

d. watt

13. A motor develops 0.50 horsepower. How long will it take the motor to do 10,000 J of work?

a. 108 seconds

b. 83 seconds

c. 54 seconds

d. 27 seconds

14. Which of the following is not one of the fundamental forms of energy?

a. mechanical

b. electrical

c. chemical

d. static

15. Solar cells convert ________ energy into ________ energy.

a. chemical, electrical

b. electrical, chemical

c. radiant, chemical

d. radiant, electrical

16. An object is dropped from a window 200 feet above the ground. Initially the object has 1000 J of potential energy. How much potential energy does the object have when it is 50 feet above the ground?

a. 750 J

b. 500 J

c. 250 J

d. 100 J

17. A 2000 kilogram truck is moving with a velocity of 5 m/s. How much kinetic energy does the truck have?

a. 75 kJ

b. 50 kJ

c. 25 kJ

d. 10 kJ

18. Which of the following has the greatest influence on the kinetic energy of a moving object?

a. the mass of the object

b. the weight of the object

c. the size of the object

d. the velocity of the object

19. “The statement “every object in the universe is attracted to every other object with a force that is directly proportional to the product of their masses and the square of the distances between them” is known as what?

a. Newton’s third law of motion

b. The law of conservation of gravity

c. The universal law of gravitation

d. The law of conservation of mass

20. Evaluate the expression (2.00 x 104) x (6.00 x 106) / (4.00 x 103)

a. 3.00 x 108
b. 3.00 x 107
c. 8.00 x 107
d. 4.00 x 107
Extra Credit Problem

Hydroelectric energy plants convert falling water into electrical energy. If a waterfall is located 30 meters above the ground, how many grams of water must fall every second in order to light a 500-watt light bulb? To receive credit neatly and show your work!
