Science 8
Work, W = F x d

Q’s Pg 292 #1-9

Solutions

1.  
a) When a hiker puts on her backpack work is being done because she uses force to move her backpack a certain distance.


b) A gardener pulls on a weed, but no work is being done because there is no change in distance


c) A student memorizing a poem is not work because there is no change in distance.

2. You use a force of 40 N to push a box of books 3.2 m along the floor.  How much work have you done?
1
F = 40 N

d = 3.2 m

W= ? J

1
W = F x d

1
W = 40 N x 3.2 m

1
W =128 J
1
The work it takes to push a box of books is 128 J.

3.  The effect of friction on a machine is that it reduces efficiency.

-energy is lost as heat as a car engine parts create friction


-tires require energy to initially overcome the force of friction


-a hockey puck eventually slows down as energy is lost to friction
4.  
a) Work input is the work needed to use orperate the machine, such as a person pushing on a wheelchair.


b)  Work output is the done by the machine, such as an elevator lifting a person.


c) Work input and work output are not often equal, as energy is often lost as heat, by friction.

5. Work is when a force acts on an object and makes the object move.
6. a)  A 15 N box is lifted 0.5 m.

 1
F = 15 N

d = 0.5 m

W= ? J

1
W = F x d

1
W = 15 N x 0.5 m

1
W =7.5 J
1
The work it takes to lift the box is 7.5 J.

b)  A 500 N table is pushed 200 cm.

1
F = 500 N

d = 200cm = 2 m

W= ? J

1
W = F x d

1
W = 500 N x 2 m

1
W =1,000 J
1
The work it takes to push a table is 1,000 J.

c)  A pulley is used to lift a 1000 N piano up 10 m.

1
F = 1000 N

d = 10 m

W= ? J

1
W = F x d

1
W = 1000 N x 10 m

1
W =10,000 J
1
The work it takes to push a box of books is 10,000 J.

7.  A person uses a lever to lift a 5N box 20 cm.  Assume that the lever is 100% efficient.

a) What is the work input done by the person.

b) What is the work output done by the lever.

a) 1
F = 5 N

d = 20 cm = 0.2 m

W= ? J

1
W = F x d

1
W = 5 N x 0.2 m

1
W =1 J
1
The work input that it takes to lift a box is 1 J.

b) The work output will be the same as the work input when the lever is 100% efficient (1J).

8.  A person riding a scooter for 1000 m exerts a constant average force of 10 N.  Under ideal conditions, what is the work output done by the scooter?

1
F = 10 N

d = 1000 m

W= ? J

1
W = F x d

1
W = 10 N x 1000 m

1
W =10,000 J
1
The work ouput of the scooter is 10,000 J.

9.  A person does 500 J of work to move a box of oranges 25 m.  What force was required to move the box?

1
F = ? N

d = 25 m

W= 500 J

1
W = F x d 
F = W / d

1
F = 500 J / 25 m

1
F = 20 N
1
The force it takes to move the box of oranges is 20 N.

