Eighth Grade



Standard 4-Objective 3
Multiple Choice

a1.  How does a lever allow a weight to be lifted that is too heavy to be lifted without a lever?

A.  It contains energy to do the lifting and reduce the distance traveled.

B.  It reduces the weight of the object making it easier to lift.

C.  It reduces the force needed but increases the distance it is applied.

D.  It reduces the mass of the object and decreases the distance.

a2.  How is the mechanical advantage of a lever determined?

A.   by subtracting the effort arm length from the resistance arm

B.   by adding the effort arm and the resistance arm length

C.   by multiplying the effort arm times the resistance arm

D.   by dividing the length of the effort arm by the resistance arm

a3.  Which of the following describes the mathematical relationship between the length of the arms on a lever?

A.  the longer the effort arm, the less the force needed to lift a mass

B.  the longer the effort arm, the greater the force needed to lift a mass

C.  the longer the resistance arm, the less the force needed to lift a mass

D.  the shorter the resistance arm, the greater the force needed to lift a mass.

Use this diagram to answer the next two questions:
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a4.  What is the mechanical advantage

of this lever?

A.  .5

B.  1

C.  2

D.  50

a5.  If the box has a mass of 20 N, how much force will be required to lift it with this lever?

A.  5

B.  10

C.  20

D.  50
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a6.  Four levers were built and the effort measured as they lifted the same object.  The effort for each is listed below:

Lever


Effort

Lever A   

0.5  kg

Lever B   

1 kg

Lever C   

2 kg

Lever D   

4 kg

Which lever has the greatest mechanical advantage?

A.  A

B.  B

C.  C

D.  D

Use this diagram for the next two questions.  The boxes are equal distances from the fulcrum.



              X








         Y

a7.   What can you assume about the mass of the boxes?

A.  box X has a greater mass than box Y

B.  box Y has a greater mass than box X

C.  box X is equal in mass to box Y

D.  box Y is larger than box X
a8.  How could you get the two boxes to balance each other?

A.   Move the boxes both toward the center.

B.   Move box Y further from the fulcrum

C.   Move box X closer to the fulcrum

D.   Move box Y closer to the fulcrum


b9.  Which drawing shows a lever that would need the least effort force to lift the weight?  (The weights are the same) 


b10.  A student learned about levers in science class. Using this knowledge, which tool should the student chose to help move a large rock?

A.  a hammer.

B.  a Phillips screwdriver

C.  a short-handled shovel.

D.  a long-handled shovel.

b11.  A large rock needs to be lifted into the back of a truck.  Which of the following would use a machine to reduce the most force?
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b12.  Which is an example of a device that uses levers to create a mechanical advantage?

A.  electricity passing through a wire.
B.  a car moving on wheels

C.  a  bottle holding water

D.  a screwdriver opening a can of paint.

c13.  As a basketball bounces, the height of each bounce is lower than the

previous bounce.  How can this be explained?

A.  by the amount of air pressure in the basketball

B.  by the type of material the ball is made from

C.  by friction acting on the ball

D.  by the hardness of the flooring material

c14.  Which of the following is an example of friction being reduced?

A.  brakes on a car slowing it down

B.  rubbing your hands together rapidly

C.  tires of a car screeching on pavement

D.  adding oil to a moving machine part
c15.  Which is a way people try to increase the friction on a car?

A.  add motor oil

B.  add gasoline

C.  buy new tires

D.  clean the windows

c16.  What would happen to you if there were no friction between your shoes and the floor?

A.  you could not walk

B.  you would walk strangely

C.  you would have to run

D.  there would be no change

d17.  Groups of science students were given a collection of parts and asked to make a car that would roll down a ramp using gravity.  The groups created many different types of cars that could all roll down the ramp.  What aspect of science does this show?

A.  all science projects will work if the goal is the same.

B.  there are many ways to solve a problem in science. 

C.  not all science projects use gravity to solve  a problem.

D.  most science experiments use gravity to solve a problem.

Use this picture to answer the next two questions:
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d18.  What is a task this machine is performing?  It begins at “A” near the man’s spoon.

A.   Fanning the man

B.   Feeding the man

C.  Telling time

D.   Filling the bucket
d19.  This cartoon is a joke but illustrates an important point about the relationship between simple machines and complex machines.  What is the relationship?

A.  machines can do anything people want them to

B.  simple machines are made of many complex machines.

C.  complex machines are made of many simple machines. 

D.  simple machines do tasks that complex machines cannot.

e20.  What produces motion for in an object?

A.  balanced forces

B.  unbalanced forces

C.  moving forces

D.  frictional forces

e21.  Which of the following best summarizes the relationships between energy, forces and motion?

A.  energy creates a force that may cause motion

B.  energy creates a force that always causes motion

C.  forces create energy which may cause motion

D.  forces create energy which always causes motion.

e22.  What does a simple machine do to the forces that create motion?

A.  Changes the amount of energy and the friction due to motion.

B.  Changes the amount of force and the speed of the motion.

C.  Changes the direction of the forces or the distance it is applied.

D.  Changes the energy that causes the motion to occur.

Essay

1.  Describe a simple machine that you use in your daily life.  Name it and describe what it does to make your job easier.

2.  Calculate the mechanical advantage of a lever that has an effort arm of 12 cm and a resistance arm of 3 cm.  

3.  Describe two ways the motion of an object can be changed.

answers: 

1.  C

2.  D

3.  A

4.  C

5.  B

6.  A

7.  B

8.  D

9.  B

10.  D

11.  A

12.  D

13.  C

14.  D

15.  C

16.  A

17.  B

18.  A

19.  C

20.  B

21.  A

22.  C

Sample answers:  

1.  Answers will vary.  Ex.  I use a lever to open a can of soup.  When I squeeze the handle it moves the cutting edge into the metal of the can.
2.  MA=4

3.  The amount of force can be varied or the amount of friction.

