Chapter 21 Problem II (+1)




Name _____________________

1. Peter is heating water on the stove to boil eggs for a picnic.  How much heat is required to raise the temperature of his 10.0-kg vat of water from 20.0 (C to 100.0 (C?

2. Nova, whose mass is 50.0 kg, stays out skiing for too long and her body temperature drops by 2.00 (C.  What is the amount of heat lost from Nova’s body? (Chuman body = 3470 J/kg (C)

3. Phoebe’s insulated foam cup is filled with 0.150 kg of coffee (mostly water) that is too hot to drink, so she adds 0.010 kg of milk at 5.0 (C.  If the coffee has an initial temperature of 70.0 (C and the specific heat of milk is 3800 J/kg (C, how hot is the coffee after the milk is added?

4. Emily is testing her baby’s bath water and finds that it is too cold, so she adds some hot water from a kettle on the stove.  If Emily adds 2.00 kg of water at 80.0 (C to 20.0 kg of bath water at 27.0 (C, what is the final temperature of the bath water?

5. Finishing his ginger ale, Kevin stands at a party holding his insulated foam cup that has nothing in it but 0.100 kg of ice at 0 (C. How much heat must be gained by the ice in order for all of it to melt?

6. In Question 5, how much more heat must be gained to raise the temperature of the melted ice to room temperature of 23.0 (C?

7. Under the spreading chestnut tree the village blacksmith dunks a red-hot horseshoe into a large bucket of 22.0 (C water.  How much heat was lost by the horseshoe in vaporizing 0.0100 kg of water?

8. While Evan is boiling water to cook spaghetti, the phone rings, and all 1.5 kg of water boils away during the conversation.  If the water was initially at 15 (C, how much heat must have been gained for all of it to turn into water vapor?

9. By January, the 3.0-kg of water in the birdbath in Robyn’s back yard has frozen to a temperature of –7.0 (C.  As the season changes, how much heat must be added to the water to make it a comfortable 25 (C for the bird?

10. Before ironing his shirt for work, Nathaniel drops some water on his iron to test whether it is hot enough to iron his clothes.  How much heat is needed to vaporize a 5.0 x 10-4 kg drop of 20 (C water?

Sample Problems:

1. Hypothermia can occur if the body temperature drops to 35.0 (C.  On January 19, 1985, 2-year-old Michael Trode was found in the snow near his Milwaukee home with a body temperature of 16.0 (C. If Michael’s mass was 10.0 kg, how much heat did his body lose, assuming his normal body temperature was 37.0 (C? (Chuman body = 3470 J/kg (C)

2. Gwyn’s bowl is filled with 0.175 kg of 60.0 (C soup (mostly water) that she stirs with a 20.0 (C silver spoon of mass 0.0400-kg.  The spoon slips out of her hand and slides into the soup. What equilibrium temperature will be reached if the spoon is allowed to remain in the soup and no heat is lost to the outside air?  (Cspoon = 240 J/kg (C)

3. An igloo is made of 224 blocks of ice at 0 (C, each with a mass of 12.0 kg.  How much heat must be gained by the ice to melt the entire igloo?

4. Gus is cooking soup in his hop pot and finds that he has added to much water.  If Gus needs to boil off 0.200 kg of water in order for his soup to have the correct consistency, how much additional heat must Gus add once the soup is boiling?

5. To cool her 0.200-kg cup of 75.0 (C hot water, Heidi drops a 0.0300-kg ice cube at 0 (C into her insulated foam cup.  What is the temperature of the water after all the ice is melted?

