Name ____________________ per. ________

Heat Mixes Lab: Part I
Purpose:  To predict the final temperature of water and metal when mixed.

Required Equipment


2 large insulated cups


graduated cylinder


force sensor


one piece of metal

two thermometers


Hot water


Cold water


Paper towel

Discussion
If you throw a hot rock into a pail of cool water, you know that the temperature of the rock will go down.  You also know that the temperature of the water will rise – but will its rise in temperature be more than, less than, or the same as the temperature drop of the rock.  Will the temperature of the water rise as much as the temperature of the rock goes down?  Will the change in temperature instead depend on how much rock and how much water are present?


You are going to study what happens to the temperature of water when a hot piece of metal is added to it.  Before doing this activity, think about the following questions.

1) Suppose that equal masses of water and iron are at the same temperature.  Suppose you then add the same amount of heat to each of them.  Would one change temperature more than the other?

(circle one)

Yes 

No

If you circled yes, which one would warm more?

(circle one)

water 

iron

2) Again suppose that equal masses of water and iron are at the same temperature.  Suppose you then take the same amount of heat away from each of them.  Would one cool more than the other?

(circle one)

Yes 

No

If you circled yes, which one would warm more?

(circle one)

water 

iron

Procedure

Step 1:  Place the metal on the force sensor and measure its mass in grams. 


Mass of metal in grams ________________ grams

Since 1 ml of water = 1 gram of water to have equal masses of water and metal you would need _______ ml of water.

Place the metal in one of the empty cups and cover with hot water.  Place a thermometer in the cup and let sit for at least a minute to record the temperature.

Place an equal amount of cold water (compared to the metal) in the second cup.  Place a thermometer in the cup and record the temperature.


Temperature of cold water = 
_______________ Celsius


Temperature of hot water =
_______________ Celsius

Predict what the temperature of the mixture will be when the hot metal is added to the cold water.


Predicted temperature of mixture
_______________ Celsius

Lift the metal from the hot water and put it quickly into the cold water.  When the temperature of the mixture stops rising, record it.


Actual temperature of the mixture
_______________ Celsius

· How close is your prediction to the observed value?

Step 2  Now repeat the steps for hot water and the piece of metal in cold water.  First dry the metal with a paper towel.


Temperature of hot water

_________________ Celsius


Temperature of cold water

_________________ Celsius

Predict the temperature when the cold metal is added to the hot water.


Predicted temperature

_________________ Celsius

Lift the metal from the cold water and put it quickly into the hot water.  When the temperature of the mixture stops changing record the temperature.


Actual temperature of the mixture
_________________ Celsius

· How close is your prediction to the observed value?

Questions:

1) Discuss your observations with the rest of your team and write an explanation for what happened.

2) Suppose you have equal masses of water and lead at the same temperature.  Suppose you then light similar candles and place a candle under each of the masses, letting the candles burn for equal times.  Would one of the materials change temperature more than the other?

(circle one)



yes 


no

If your answer to the question was yes which one would reach a higher temperature?

(circle one)



water


lead

3) Suppose you have cold feet when you go to bed, and you want something to warm your feet.  Would you prefer to have a hot water bottle filled with hot water, or one filled with an equal mass of lead at the same temperature as the water?  Explain.

4)   Why does the climate of a mid-ocean island stay nearly constant, getting neither very hot nor very cold?

