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Please fill in the blanks below. The information can be found on pgs 329-340  of your text.

· Define stable - _________________________________________________________
· To design stable structures, engineers need to know what features of a leaning object determine whether ______________________________________________________

Investigation 4-B : Tip  It!

Look at the pictures on pg 330 and answer the following 

· Figure A

a) Which person has the more stable stance, the baseball player or dancer? __________________

b) What difference in their positions creates a difference in stability?______________

___________________________________________________________________

c) Based on your observations, explain why an opened stepladder is more stable than the same ladder with its two legs closed together. ___________________________

___________________________________________________________________

· Figure B

a) Which athlete is in a more stable position, the sumo wrestler or the gymnast?

__________________________________

b) A large part of your body mass is in the area around your hips.  What difference in the position of body mass puts one athlete in a more stable position than the other?_____________________________________________________________

· The above examples illustrate 2 general principles of stability:

a) Objects are generally more stable if they rest on a _____________ area

b) Objects are generally more stable if they have __________ of their mass close to the ground.

· Figure C

a) Football players are usually coached to keep their stance wide and low. Explain how this advice using both principles of stability listed above. _____________________

____________________________________________________________________

____________________________________________________________________

b) Why is it so hard to balance a pencil on its point? ____________________________

________________________________________________________________________________________________________________________________________

Balancing Act

· Engineers must make many calculations when designing a structure and ensuring its stability. To make these precise calculations, engineers must find a special point within the structure called the ____________________________________________.
· Define center of gravity:_____________________________________________________
_____________________________________________________________________________

· When an object falls, the center of gravity falls ___________________________________. 
All other points rotate sound the center of gravity while the object falls.

· The center of gravity is the ________________ point.
· Draw an example of a rotating object falling (3 different positions). Show how the center of gravity always falls in a straight line. If you are not sure how to draw this, see Fig 4.63 on pg 331.

Unbalanced Structures

· To determine whether a structure is balanced or is likely to fall, locate its center of gravity and draw _________________________________________________________________.

If the arrow points to a solid foundation, the structure is _______________________.  If the arrow falls beside the foundation, the structure is _________________________. 

· If the ground beneath the structure is uneven or unstable, the structure _________________.

Firm Foundation

· Solid ground is not always ___________ and ______________ , especially if it is _______________.

· Describe in your own words how water/moisture in the soil can make it unstable.

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

· In order to construct a stable structure on shifty ground, builders must start by creating a firm _________________ (solid base of a structure)

· Three different strategies to make create a firm foundation are:

1. Find something solid.

· If loose soil is not too deep, builders can dig it out completely and build a _____________________ directly on the ____________________.

· If soil is too deep, they can sink ___________________ (large cylinders made of wood, concrete or metal) through the loose soil until the pilings rest on bedrock

2. Make a solid layer.

· Road builders always _____________________________ before paving to create a ____________________________ for the asphalt or concrete.

· Packed gravel foundations are also used for ___________________________

3. Spread the load

· If the weight of a structure is spread over a large area, any particular part of       the ground supports________________________________________

· This is why buildings are often constructed on________________________, rather than a few

· This is also why the ________________ (the concrete foundation beneath house basement walls) are ___________ than the walls themselves.

· Spreading the weight of walls over a large area reduces_________________

Rapid Rotation

· Define Gyroscope –_________________________________________________________
· Define Spin Stabilization -_________________________________________________
____________________________________________________________________________

· Give 2 examples of objects that use spin stabilization in order to be very precise
____________________________________________________________________________

Review

1. For each pair of words below, select one item that is likely to be more stable than the other (circle):

1. Wet soil / dry soil

2. Bedrock / loose soil

3. Unbalanced forces / balanced forces

4. Rapidly spinning wheel / slowly spinning wheel

5. Arch without a tie beam / arch with a tie beam

2. Identify one possible cause of each event

1. Soil heaving up and tilting a sidewalk

2. Soil sinking down and collapsing a driveway

_____________________________________________________________________________

