CT18-1

Mercury is 14 times as dense as water.  If we measured the air pressure with a water barometer instead of a mercury barometer, how high would the column of water be, compared to the height of the mercury column?

[image: image1.wmf]A: the same height

B: 14 times higher.

C: 14 times shorter.

Answer: 14 times higher. The height h of a barometer column is determined by the eq'n patm =  g h. If r decreases by 14 times, h must increase 14 times, since patm is nearly constant over that small height.

CT18-2

Two bricks are held under water in a bucket. (You can assume that water is incompressible.) One of the bricks is lower in the bucket than the other.  The upward buoyant force on the lower brick  is...

[image: image2.wmf]A: greater

B: smaller

C: the same as 

the buoyant force on the higher brick.

Answer: same as. The buoyant force is equal to weight of the displaced water, which is the same for the two bricks. It is true that the pressures on the lower brick are greater than the pressures on the upper brick, but the pressure difference between the top and bottom sides of the brick is the same. 

CT18-3

[image: image3.wmf]A solid piece of plastic of volume V, and density (plastic would ordinarily float in water, but it is held under water  by a string tied to the bottom of  bucket as shown. (The density of water is (water.)What is the buoyant force on the plastic?

A: Zero



B:  (plastic V


C:  (water V


D: (water V g

E:  (plastic V g

Answer: water V g. Archimedes says the buoyant force = the weight of the displaced fluid, which is mfluid g = water V g. 

CT18-4
[image: image4.wmf]A solid piece of plastic of volume V, and density (plastic is floating in a cup of water. (The density of water is (water.)What is the buoyant force on the plastic?

A: Zero



B:  (plastic V


C:  (water V


D: (water V g

E:  (plastic V g

Answer: plastic V g (NOT water V g ). The plastic is not entirely submerged, so the diplaced volume is not the volume V of the plastic. Since the plastic is in static equilibrium, it must be that Fbuoyant = weight of plastic = mplastic g = plastic V g . 

CT18-5
An icecube is floating in a glass of water.  As the icecube melts, the level of the water...

[image: image5.wmf]
A: rises.

B: falls.

C: stays the same.

Answer: stays the same. According to Archimedes's Principle, the buoyant force on the icecube is the weight of the displaced water. But in this case, the buoyant

force is also equal the weight of the icecube, since the cube is not moving. Therefore, (mass of ice cube) g = (mass of displaced water) g. When the cube melts, it

will become an equal weight of water, which will just fill the displaced volume. 

CT18-6
Two identical cups are filled with water to the same level.  One of the cups has a plastic ball floating in it.  The plastic ball has a lower density than water.

Which cup weighs more?

[image: image6.wmf]
A: The cup with the ball.

B: The cup without the ball.

C: The two cups weigh the same.

Answer: the two cups weigh the same! According to Archimedes' Principle, the weight of the plastic ball is just equal to the weight of the displaced water (since the Buoyant force must equal the weight of the ball).
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