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A. Choose the correct option for each statement. 

1. The force that Earth exerts on the moon________. 

a. is greater than the force the moon exerts on Earth. 

b. is less than the force the moon exerts on Earth. 

c. is equal in magnitude to the force the moon exerts on Earth. 

d. causes tides. 

2. When a person holds a ball above Earth’s surface, the system contains 

gravitational potential energy. Where is this potential energy stored? 

a. in the ball 

b. inside Earth 

c. in the person holding the ball 

d. in the gravitational field between Earth and the ball 

3. Evidence confirms that gravitational mass________. 

a. depends on gravitational field strength. 

b. varies with location. 

c. depends on free-fall acceleration 

d. equals inertial mass 

4. Which of the following correctly expresses Kepler’s second law? 

a. Planets travel in elliptical orbits with the sun at one focus. 

b. A planet sweeps out equal areas of its orbit in equal time intervals. 

c. A planet’s orbital period is proportional to the planet’s distance from 

the sun. 

d. A planet’s orbital period is independent of the planet’s mass. 

5. Which of the following statements is correct? 

a. The closer the force is to the axis of rotation, the less torque is 

produced. 

b. The closer the force is to the axis of rotation, the easier it is to 

rotate the object. 

c. The farther the force is from the axis of rotation, the harder it is to 

rotate the object. 

d. The farther the force is from the axis of rotation, the less torque is 

produced. 



 

6. Using a machine can allow you to________. 

a. do less work to perform a given task. 

b. use less force to do a given amount of work. 

c. decrease both the input force and input distance required to do work. 

d. increase both the input force and input distance required to do work. 

7. How does the gravitational force between two objects change if the 

distance between the objects doubles? 

a. The force decreases by a factor of 4. 

b. The force decreases by a factor of 2. 

c. The force increases by a factor of 2. 

d. The force increases by a factor of 4. 

8. Newton’s law of universal gravitation________. 

a. can be used to derive Kepler’s third law of planetary motion. 

b. can be derived from Kepler’s laws of planetary motion. 

c. can be used to disprove Kepler’s laws of planetary motion. 

d. does not apply to Kepler’s laws of planetary motion. 

9. The speed of an object orbiting another object depends on________. 

a. only the mass of the orbiting object. 

b. only the mass of the object being orbited. 

c. the masses of each object and the distance between them. 

d. the mass of the object being orbited and the distance between the 

objects. 

10. __ If you were to stand on a bathroom scale in an elevator that is 

accelerating downward, the bathroom scale would measure________. 

a. your weight. 

b. your mass. 

c. the force due to gravity between you and Earth. 

d. the normal force between you and the scale. 

 

 

B. Fill in the blanks by using suitable words from word bank. 

 

 

Apparent weightlessness     gravitational force          ocean tides       lever arm    

distance             One          gravity       rotational         easier         location  

    

 

1. gravitational force is the mutual force of attraction between particles of 

matter. 

2. The ocean tides result from difference between the gravitational force at 

earth surface and at earth’s center. 

3. Astronauts in orbit experience Apparent weightlessness. 

4. lever arm depends upon angle. 

5. The efficiency of a real machine is always less than One. 



 

6. Machines can alter the force and distance moved. 

7. gravity is a field force. 

8. Weight changes with location . 

9. rotational and translational motion can be separated. 

10. Machine makes the work easier. 

 

C. Write the formula for each term. 

 

Sr Term Formula 

1 Gravitational force F=Gm1m2/r2 

2 Gravitational field strength  g=Gm/r2 

3 Period of an object in a circular orbit T=2Π√r3 /Gm 

4 Mechanical advantage MA=Fout/Fin 

5 efficiency Efficiency=Wout/Win  x 100 

               

 

D. Define the following terms. 

 

1. Gravitational force 

The gravitational force is a force that attracts any two objects with mass. 

2.  Lever arm 

The perpendicular distance from the axis of rotation to a line    drawn along 

the direction of the force is equal to d sin q and is called the lever arm. 

 

E.  Answer the following questions. 

 

 

1. State Kepler’s Second law. 

Second Law: An imaginary line drawn from the sun to any planet sweeps 

out equal areas in equal time intervals. 

. 

2. State Kepler’s third law., 

Third Law: The square of a planet’s orbital period (T2) is proportional to 

the cube of the average distance (r3) between the planet and the sun. 

3. What quantity describes the ability of a force to rotate an object? how 

does it differ from a force? On what quantities does it depend? 

Torque – It is measured in newton meters but force only measured in 

newtons.which depends on applied force, length of lever arm, and 

the angle between force and lever arm. 

 

 

 

 

 

https://socratic.org/physics/rotational-motion/torque


 

4. What is apparent weightlessness? 

5. When the force on free fall body is zero, then the body feel sensation 

of weightlessness 

 

6. Write the names of six simple machines. 

1. Lever. 

2. Wheel and axle. 

3. Pulley. 

4. Inclined plane. 

5. Wedge. 

6. Screw 

 

F. Solve the problems. 

 

1. A satellite with a mass of 2.5  103 kg orbits Earth at an altitude of 139 

km. Calculate the orbital period and orbital speed of the satellite.  

(mE = 5.97  1024 kg; rE = 6.38  106 m; G = 6.673  10−11 N•m2/kg2) 
         r = 5240 s; Vt = 7820 m/s 

 Given 

 altitude = 139 km = 1.39  105 m 

 rE = 1.74  106 m 

 mE = 5.97  1024 kg 

 G = 6.673  10−11 N•m2/kg2
 

    

 

r = altitude +  rE =  (1.39  105 m) +

(6.38  106 m) = 6.52  106 m
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2. A simple pendulum consists of a 3.0 kg point mass hanging at the end of a 

2.0 m long light string that is connected to a pivot point. 

Calculate the magnitude of the torque (due to the force of gravity) around 

this pivot point when the string makes a 5.0° angle with the vertical.  

 

 

 

 

 

3. Earth has a mass of 5.97x1024kg and a radius of 6.38x106 m. Find the weight 

of a 65.0kg person on the surface of Earth. 

 

g = GM/r²  

= 6.67e-11 Nm²/kg² * 5.97e24 kg/(6.38e6 m)²  

= 9.78 m/s²  

 

F = mg = 65kg * 9.78 m/s² = 636N  

 

 

 

 

 

 

 


