
Macomb County Elementary Science Olympiad 

Station 1 – Block, spring 
scale 

 
 Place the wooden block on Surface “A” 

with the metal loop facing you. 
 
 Hook the green force gauge to the metal 

loop on the block. 
 
 With the force gauge held horizontal, 
pull it towards you. 
 
Observe the force required to move the 
wooden block. 
 
Repeat steps 1 through 4 with the 

wooden block on Surface “B”. 
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1. Which statement best describes what you observed? 
 
 A. More force is needed to pull the block along surface “A” than surface “B”. 
 
 B. More force is needed to pull the block along surface “B” than surface “A”. 
 
 C. The same amount of force is needed to pull the block along both surfaces. 
 
 D. The force needed to pull the block cannot be measured. 
 
 
2. Which factor is responsible for the difference in force (if any)? 
 
 A. Inertia 
 
 B. Momentum 
 
 C. Friction 
 
 D. None of the above 
 
 
3. Which of the following would reduce the amount of force necessary to pull 

the block? 
 
 A. Reducing friction 
 
 B. Reducing inertia 
 
 C. Increasing momentum 
 
 D. Increasing drag 
 
 
4. A stationary object does not move when a pushing force is applied. Which 

of the following would best explain the lack of motion? 
 
 A. Not enough sliding friction  
 
 B. Too much static friction 
 
 C. Not enough momentum 
 
 D. Too much gravity 
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5. Objects falling through air experience a type of friction called __________. 
 
 A. Air Resistance or Drag 
 
 B. Terminal velocity 
 
 C. Momentum 
 
 D. Inertia 
 
 
6. Which statement best describes how friction affects a moving object? 
 
 A. Friction is a non-contact force that helps an object move. 
 
 B. Friction reduces the potential energy of an object. 
 
 C. Friction is a contact force that helps an object move. 
 
 D. Friction is a contact force that resists movement. 
 
 
7. The location of an object when compared to other objects around it is called 

its __________. 
 
 A. Position 
 
 B. Velocity 
 
 C. Momentum 
 
 D. Distance 
 
 
8. An automobile trip along a highway starts at milepost 245, and ends at 

milepost 105.  How many miles were traveled? 
 
 A. 105 miles 
 
 B. 140 miles 
 
 C. 245 miles 
 
 D. 350 miles 
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9. A Sailboat is entering a port.  The captain checks his distance from a buoy 
every 10 minutes to estimate his average speed.  Using the graph and chart 
below, calculate the sailboat’s average speed. 

 

 
 
 
 
 
 
 
 
 
 
 
 A. 2.5 meters/minute 
 
 B. 3.5 meters/minute 
 
 C. 4 meters/minute 
 
 D. 5 meters/minute 
 

Time Distance from buoy 

0 Minutes 500 meters 

10 Minutes 450 meters 

20 Minutes 350 meters 

30 Minutes 325 meters 

40 Minutes 300 meters 

50 Minutes 250 meters 
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10. The speed and direction of a moving object is known as its __________. 
 
 A. Acceleration 
 
 B. Deceleration 
 
 C. Velocity 
 
 D. Distance 
 
 
 
 
11. Jake and Sam are both on the track team.  They compete in the 100 meter 

dash.  Jake’s best time to run the 100 meters is 12.5 seconds.  Sam’s best 
time is 16 seconds.  What are their average speeds? 

 
 A. Jake:  8 m/s, Sam:  6.25 m/s 
 
 B. Jake:  6.25m/s, Sam:  8 m/s 
 
 C. Jake:  10 m/s, Sam:  8 m/s 
 
 D. Jake:  8 m/s, Sam:  10 m/s 
 
 
 
 
12. Average speed is calculated by dividing the total distance traveled by the 

__________. 
 
 A. Acceleration 
 
 B. Total time 
 
 C. Change in velocity 
 
 D. Change in position 
 
 



Macomb County Elementary Science Olympiad 

13. A bicyclist averages a speed of 5 meters/second.  How far will he travel in 10 
minutes? 

 
 A. 300 meters 
 
 B. 600 meters 
 
 C. 3 Km 
 
 D. 6 Km 
 
 
 
14. When you describe how fast something is moving, you are describing its 

__________. 
 
 A. Acceleration 
 
 B. Momentum 
 
 C. Motion 
 
 D. Speed 
 
 
 
15. A change in an objects position compared with fixed objects around it is 

called __________. 
 
 A. Inertia 
 
 B. Velocity 
 
 C. Average speed 
 
 D. Motion 
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Station 2 – Roller Coaster 

 
 Hold a marble in the channel above the 

point labeled “A” (top of ramp). 
 
 Release the marble and observe the 

path it travels. 
 
 Repeat steps 1 and 2.  This time hold 

the marble above the point labeled “B”. 
 
 Observe any difference in the path of 
the marble. 
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16. Which statement best describes what you observed? 
 
 A. Both marbles went over the “hump’ and into the cup. 
 
 B. The marble starting at “A” went over the “hump” and into the cup. 
 
 C. The marble starting at “B” went over the “hump” and into the cup. 
 
 D. Neither marble went over the “hump” and into the cup. 
 
 
17. Which statement best describes a marble that is able to make it over the 

“hump”? 
 
 A. The marble starting at A has more momentum than the marble starting at B 

because it is moving faster. 
 
 B. The marble starting at A has less momentum than the marble starting at B 

because it is moving faster. 
 
 C. The marble starting at A has more momentum than marble starting at B 

because it is moving slower. 
 
 D. The marble starting at A has less momentum than marble starting at B 

because it is moving slower. 
 
 
18. The amount of acceleration, because of gravity, is the same for the marble 

released at point “A”, and the marble released at point “B”. 
 
 A. True 
 
 B. False 
 
 
19. Momentum can be defined as __________. 
 
 A. A contact force 
 
 B. A non-contact force 
 
 C. Mass in motion 
 
 D. Something that any object with mass has 
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20. How is momentum calculated? 
 
 A. Speed times distance 
 
 B. Mass times distance 
 
 C. Mass times acceleration 
 
 D. Mass times velocity 
 
 
21. How can the momentum of a moving object be increased?  
 
 A. Decrease the mass and keep the velocity the same 
 
 B. Increase the mass and keep the velocity the same 
 
 C. Decrease the velocity and keep the mass the same 
 
 D. Decrease the velocity and the mass 
 
 
22. Two objects of different mass are traveling at the same speed.  Their 

momentum is the same. 
 
 A. True 
 
 B. False 
 
 
23. A 15 pound bowling ball hits the headpin at 10 meters/second.  If a 12 

pound ball strikes the headpin with the same momentum, how fast must it 
be going? 

 
 A. 8 meters/second 
 
 B. 10 meters/second 
 
 C. 12.5 meters/second 
 
 D. 15 meters/second 
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24. What force causes a dropped object to fall? 
 
 A. inertia 
 
 B. friction 
 
 C. magnetism 
 
 D. gravity 
 
 
25. The force of gravity between two objects depends on the masses of the two 

objects, and the __________. 
 
 A. Drag forces 
 
 B. Unbalanced forces 
 
 C. Distance between the objects 
 
 D. Velocity of the objects 
 
 
26. Two 10 Kg objects, each traveling at 20 meters/second collide.  After the 

collision one object is now moving at 10 meters/second.  If all momentum 
is conserved, what is the speed of the second object? 

 
 A. 30 meters/second 
 
 B. 20 meters/second 
 
 C. 10 meters/second 
 
 D. 5 meters/second 
 
 
27. If an object is accelerating, does it’s momentum change? 
 
 A. Yes 
 
 B. No 
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28. A train car with a mass of 25,000 Kg is moving east at 1 meter/second.  It 
collides with a second car with a mass of 5,000 Kg moving west at 2 
meters/second.  If all momentum is conserved, what is the final velocity of 
the two train cars? 

 
 A. West at 0.5 meters/second 
 
 B. East at 0.5 meters/second 
 
 C. West at 1 meters/second 
 
 D. East at 1 meters/second 
 
 
 
29. A billiards player strikes the cue ball giving it momentum.  The cue ball 

strikes another ball and stops.  What happens to the other ball? 
 
 A. The mass of the cue ball is transferred to the other ball. 
 
 B. The speed of the cue ball is transferred to the other ball. 
 
 C. The inertia of the cue ball is transferred to the other ball. 
 
 D. The momentum is transferred to the other ball, which moves away from the 

collision. 
 
 
 
30. The definition of “Conservation of Momentum” is __________. 
 
 A. When momentum is saved 
 
 B. When objects collide all objects have the same energy 
 
 C. The total amount of energy before a collision is equal to the total energy 

afterwards 
 
 D. Energy can be recycled 
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Station 3 – Card on Cylinder 
 
 Place the index card on top of the 

cylinder.  Place the wooden bead at the 
center of the card. 

 
 Using the string attached to the card, 

pull the card SLOWLY towards you. 
 
 Observe what happens to the wooden 
bead. 
 
Repeat steps 1 and 2.  This time pull the 

string VERY QUICKLY towards you. 
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31. Which statement best describes what happens when you pull the card 
SLOWLY? 

 
 A. The card is pulled off the cylinder and the bead drops into the glass because 

of its inertia. 
 
 B. The card is pulled off of the cylinder and the bead stays on the card because 

of its momentum. 
 
 C. The card is pulled off of the cylinder and the bead stays on the card because 

of friction. 
 
 D. The card is pulled off of the cylinder and the bead stays on the card because 

of its mass. 
 
 
32. Which statement describes what happens when you pull the card QUICKLY? 
 
 A. The card is pulled off the cylinder and the bead drops into the glass because 

of its inertia. 
 
 B. The card is pulled off of the cylinder and the bead drops into the glass 

because of its momentum. 
 
 C. The card is pulled off of the cylinder and the bead stays on the card because 

of friction. 
 
 D. The card is pulled off of the cylinder and the bead drops into the glass 

because of its mass. 
 
 
33. Before you pull the card, the bead is at rest.  What forces are acting on the 

bead? 
 
 A. Friction pulls the bead in all directions at once 
 
 B. Gravity pushes up on the bead and the bead’s mass pushes down 
 
 C. Gravity pulls the bead down and momentum pushes the bead up 
 
 D. Gravity pulls the bead down and the card pushes the bead up 
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34. The property of inertia applies to __________. 
 
 A. Only moving objects 
 
 B. Only non-moving objects 
 
 C. Both moving and non-moving objects 
 
 D. Neither moving nor non-moving objects 
 
 
35. Gravity is a ___________. 
 
 A. Contact force 
 
 B. Non-contact force 
 
 C. Magnetic force 
 
 D. Pushing force 
 
 
36. Which statement best represents Newton’s 1st Law of Motion? 
 
 A. An object at rest will stay at rest unless acted on by an external force. 
 
 B. An object at rest wants to move unless held in place by friction. 
 
 C. An object in motion will slow down unless acted on by an external force. 
 
 D. An object in motion will accelerate unless acted on by an external force. 
 
 
37. A force that opposes the motion of an object in contact with a surface is 

__________. 
 
 A. Mass 
 
 B. Friction 
 
 C. Drag force 
 
 D. Newtons 
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38. An astronaut in space throws a wrench to another astronaut while working 
outside the space station.  If the other astronaut doesn’t catch the wrench, 
describe what happens to the wrench? 

 
 A. The wrench will accelerate 
 
 B.  The wrench will slow down because of gravity 
 
 C.  The wrench will slow down because of inertia 
 
 D.  The wrench will keep moving at a constant speed because of inertia 
 
 
 
 
39. What force balances the inertia of a satellite to keep it in orbit? 
 
 A. Drag 
 
 B. Gravity 
 
 C. Momentum 
 
 D. Acceleration 
 
 
 
 
40. A car journey starts at 9:30 am and ends at noon.  If the driver averages 48 

Km/hour how far has the car traveled? 
 
 A. 96 Kilometers 
 
 B. 108 Kilometers 
 
 C. 120 Kilometers 
 
 D. 144 Kilometers 
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41. A push or a pull exerted on an object is called __________. 
 
 A. Acceleration 
 
 B. Motion 
 
 C. Force 
 
 D. Inertia 
 
 
 
 
42. A unit for measuring force is a(n)__________. 
 
 A. Newton 
 
 B. Joule 
 
 C. Erg 
 
 D. Pascal 
 
 
 
 
43. A ball with a mass of 1 kg weighs about 10 Newtons on Earth.  If the weight 

of the ball is less than 2 Newtons on the moon, what is its mass? 
 
 A. 1 kg 
 
 B. 10 kg 
 
 C. 0.2 kg 
 
 D. 0.1 kg 
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44. A student is swinging a beanbag tied to a string in a circle over her head.  
Using the drawing below, If the string breaks, which path will the beanbag 
follow? 

 

 
 
 A. Path #1 
 
 B. Path #2 
 
 C. Path #3 
 
 
 
45. When you push a box along the floor what type of friction opposes the 

motion of the box? 
 
 A. Drag 
 
 B. Static 
 
 C. Rolling 
 
 D. Sliding 
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Station 4 – Putter 
 
 Place the golf ball in front of, and 

touching the “putter”. 
 
 Push down on the handle of the “putter”, 

until the shaft is horizontal, then release. 
 
 Observe the distance traveled and the 

speed of the golf ball. 
 
Repeat steps 1 through 3 using the 
ping-pong ball. 
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46. Which statement best describes what you observed 
 
 A. The golf ball traveled faster 
 
 B. The golf ball traveled farther 
 
 C. The ping-pong ball traveled faster 
 
 D. The ping-pong ball traveled slower 
 
 
47. Describe the force applied to each ball by the hammer. 
 
 A. The force was the same on both balls. 
 
 B. The force on the golf ball was greater because there is more mass. 
 
 C. The force on the ping-pong ball was greater because there is less mass. 
 
 D. The force on the balls cannot be compared. 
 
 
48. Which statement best describes the result if the mass of the “putter” were 
increased? 
 
 A. The force on both balls would not change. 
 
 B. The force on both balls would be greater because the “putter” has more 

mass. 
 
 C. The force on both balls would be less because the “putter” would fall slower. 
 
 D. The force would be less because the “putter” has more mass. 
 
 
49. If the net force on an object is increased how will the acceleration change? 
 
 A. Increase 
 
 B. Decrease 
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50. A “Pinewood Derby” car rolls down the track.  The total distance traveled is 
measured each second.  Use the chart and graph to calculate the 
acceleration of the car. 

 

 
 

Time (sec) Distance 

0 0 meters 

1 1 meters 

2 3 meters 

3 6 meters 

4 10 meters 

 
 A. 1.0 meters/sec2 
 
 B. 1.5 meters/sec2 
 
 C. 2.0 meters/sec2 
 
 D. 2.5 meters/sec2 
 
 
51. Which formula describes Newton’s Second Law of Motion? 
 
 A. A = (V2 - V1)/t  
 
 B. V = d/t 
 
 C. F = ma 
 
 D. Mass times Velocity 
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52. A tool used for measuring force is the __________. 
 
 A. Lever 
 
 B. Ruler 
 
 C. Compass 
 
 D. Spring scale 
 
 
 
 
53. What are the two ways to exert force on an object? 
 
 A. Stretch and push 
 
 B. Push and pull 
 
 C. Pull and drag 
 
 D. Lift and drop 
 
 
 
 
54. If you weigh 50 Kg, and the acceleration due to gravity is 10m/s2, how much 

force is the floor holding you up with? 
 
 A. 5 Newtons  
 
 B. 50 newtons 
 
 C. 500 Newtons 
 
 D. 5000 Newtons 
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55. According to Newton, the acceleration of an object is related to the object’s 
mass and the amount of force applied to the object.  Which of Newton’s 
laws is this? 

 
 A. 1st Law 
 
 B. 2nd Law 
 
 C. 3rd Law 
 
 D. 4th Law 
 
 
 
 
56. A force of 15 Newtons causes an object to accelerate at 3m/s2.  What is the 

mass of the object? 
 
 A. 45 Kg 
 
 B. 30 Kg 
 
 C. 15 Kg 
 
 D. 5 Kg 
 
 
 
 
57. Which statement best describes acceleration? 
 
 A. Change in position over time. 
 
 B. A change in velocity. 
 
 C. Mass times velocity 
 
 D. Force times mass 
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58. If a constant 20 Newton force is applied to a 5 Kg object, what will the 
acceleration be? 

 
 A. 4 m/s2 
 
 B. 25 m/s2 
 
 C. 50 m/s2 
 
 D. 100 m/s2 
 
 
 
 
59. What must happen for an object to accelerate? 
 
 A. Inertia must be increased 
 
 B. All momentum must be eliminated 
 
 C. All forces on the object must be balanced 
 
 D. A net force must be applied to push or pull the object 
 
 
 
 
60. Newton’s 2nd Law of Motion is written as F = ma, correctly identify each of the 

terms: 
 
 A. force, matter, acceleration 
 
 B. friction, matter, acceleration 
 
 C. force, mass, acceleration 
 
 D. force, mass, altitude 
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Station 5 – Newton’s Cradle 
 
 With all the hanging balls motionless 

and touching carefully pull one ball away 
from an end, about three inches, and 
release. 

 
 Carefully observe the result of the first 

collision between  the moving ball and 
the row of hanging balls. 

 
 Allow all of the balls to stop moving and 

repeat step 1.  This time carefully pull 
two balls away from the end and 
release. 

 
 Observe the result of the collision. 
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61. Which statement best describes what you observed? 
 
 A. The mass of the moving ball is transferred to the last ball in the row. 
 
 B. The inertia of the moving ball is transferred to the last ball in the row. 
 
 C. The momentum of the moving ball is transferred to the last ball in the row. 
 
 D. The momentum of the moving ball was absorbed by the other balls in the 

device. 
 
 
 
 
62. This device demonstrates which principle? 
 
 A. Conservation of Momentum 
 
 B. Inertia 
 
 C. Acceleration 
 
 D. Potential energy 
 
 
 
 
63. Each ball reacts to the force applied on one side by pushing on the ball on 

the other side.  Which of Newton’s laws does this demonstrate? 
 
 A. 1st Law 
 
 B. 2nd Law 
 
 C. 3rd Law 
 
 D. 4th Law 
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64. If the forces on a moving object become unbalanced what will happen? 
 
 A. The object continues moving at the same speed 
 
 B. The object will accelerate (or decelerate) in the direction of the net force. 
 

C. The object will accelerate (or decelerate) in the direction opposite to the 
net force. 

 
 D. The object will stop moving. 
 
 
 
65. Which statement best represents Newton’s 3rd Law of Motion? 
 

A. Objects at rest stay at rest, objects in motion stay in motion, unless acted 
upon by an outside force. 

 
B. The total amount of energy before a collision is equal to the total energy 

afterwards. 
 
 C. Motion is produced by unbalanced forces. 
 
 D. For every action there is an equal and opposite reaction. 
 
 
 
66. John is walking his dog and holding the leash tightly.  His dog wants to run 

faster than John can walk.  John is holding his dog back.  Which action - 
reaction statement is true? 

 
 A. The dog pulls forward against the leash; John pulls backward on the leash. 
 
 B. The dog’s feet push backward on the ground; the ground pushes forward on 

the dog’s feet. 
 
 C. To hold his dog back, John’s feet push forward against the ground and the 

ground pushes backward on John’s feet. 
 
 D. All of the above. 
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67. Explain how a rocket can accelerate in space. 
 
 A. The rocket cannot accelerate because there is no air to push on. 
 
 B. The rocket can accelerate because there is no gravity in space. 
 
 C. The force of the burning fuel pushing out of the engine also pushes on the 

walls of the combustion chamber. 
 
 D. The burning fuel can push the rocket because there is no friction in space. 
 
 
68. If a group of students are playing a game of tug-of-war, and the center of the 

rope does not move, how can we describe the forces on the rope? 
 
 A. Balanced 
 
 B. Unbalanced 
 
 
69. Two thrusters fire on a satellite in opposite directions, one to the right with a 

force of 75 Newtons, and one to the left with a force of 25 Newtons.  What is 
the net force? 

 
 A. 50 Newtons to the left 
 
 B. 50 Newtons to the right 
 
 C. 100 Newtons to the left 
 
 D. 100 Newtons to the right 
 
 
70. Anytime one object exerts a force on another object, a pair of forces acts.  

This is known as a(n) _______________ pair of forces. 
 
 A. Action-reaction 
 
 B. Action-friction 
 
 C. Friction-drag 
 
 D. Balanced-unbalanced 
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71. A hot-air balloon and its passengers weigh 450 kilograms.  Acceleration 
due to Gravity is 10 meters/sec/sec.  If the hot air, produced by the burner, 
pushes upward with 5000 Newtons of force, will the balloon rise or fall? 

 
 A. Rises 
 
 B. Falls 
 
 C. Neither, the balloon will hover 
 
 
 
 
72. When a rocket is launched from earth, the burning gases push downward 

out of the engine.  If this is the action force, what is the reaction force? 
 
 A. Gravity pulls on the rocket 
 
 B. The earth pushes back on the gases. 
 
 C. The mass of the rocket pushes back on the hot gases. 
 
 D. The hot gases push upward on the walls of the combustion chamber. 
 
 
 
 
73. An ice skater pushes away from the wall around the ice rink with a force of 

10 Newtons.  The sliding friction between his skates and the ice is 2 
Newtons.  What is the net force? 

 
 A. 5 Newtons 
 
 B. 8 Newtons 
 
 C. 10 Newtons 
 
 D. 12 Newtons 
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74. To describe a force completely, we must state both an amount and a 
__________. 

 
 A. Speed. 
 
 B. Position. 
 
 C. Direction. 
 
 D. Distance. 
 
 
75. A sailor on a small boat throws a rope around a post on the dock.  When he 

pulls on the rope, what happens? 
 
 A. The boat pulls on the sailor 
 
 B. The boat is pulled towards the dock 
 
 C. The dock is pulled towards the boat 
 
 D. The dock pushes back on the sailor 
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Force & Motion – 2013 District Test 
Scoring Key 
 
 
 

Station #1 Station #2 Station #3 Station #4 Station #5 

     

1.          B 16.        B 31.        C 46.        C 61.        C 

2.          C 17.        A 32.        A 47.        A 62.        A 

3.          A 18.        A 33.        D 48.        B 63.        C 

4.          B 19.        C 34.        C 49.        A 64.        B 

5.          A 20.        D 35.        B 50.        A* 65.        D 

6.          D 21.        B 36.        A 51.        C 66.        D 

7.          A 22.        B 37.        B 52.        D 67.        C 

8.          B* 23.        C* 38.        D 53.        B 68.        A 

9.          D* 24.        D 39.        B 54.        C* 69.        B* 

10.        C 25.        C 40.        C* 55.        B 70.        A 

11.        A* 26.        A* 41.        C 56.        D* 71.        A* 

12.        B 27.        A 42.        A 57.        B 72.        D 

13.        C* 28.        B* 43.        A* 58.        A* 73.        B* 

14.        D 29.        D 44.        B 59.        D 74.        C 

15.        D 30.        C 45.        D 60.        C 75.        B 

 
 
 
TIE Breakers: 
  
The questions with a “ * ” by the answer are tie-breaker questions. 
 
The loser of a tie is the first team to incorrectly answer a tie-breaker question - 
starting with question #1. 
 
If both teams miss the same tie-breaker question(s) - then the first team to 
correctly answer while the other team incorrectly answers the tie-breaker 
question will be the winner. 
 
Any tie-breaker question not answered will be considered an incorrect answer. 
 




