Specific Heat Calculation Problems
1. How much heat is needed to raise 20.0 grams of water from 5.00ºC to 40.0°C?

2. How much heat is needed to raise 140. grams of water from 20.0°C to 25.0°C?
3. How much heat is needed to raise 250. grams of water from 80.0°C to 87.0°C?

4. How many joules are needed to raise 50.0 grams of iron from 55.0°C to 200.°C?  The specific heat capacity of iron is 0.450 J/g°C.
5. How many grams of aluminum can be heated from 90.0°C to 120.°C if 500. joules are applied? 
The specific heat of aluminum is 0.900 J/g°C.

6. What is the specific heat capacity of a substance if 400. joules cause 25.0 grams of it to go from 60.0°C to 190.°C?

7. What will be the change in the temperature if 75.0 joules are applied to 10.0 grams of water?

8. The element hydrogen has the highest specific heat of all elements.  Hydrogen’s specific heat capacity is 14.3 J/gºC.  If the temperature of a 340 g sample of hydrogen is to be raised by 25.0ºC, how much heat will have to be transferred from the hydrogen?

9. Radon’s specific heat capacity is 0.0940 J/gºC.  If the temperature of a 340 g sample of radon is to be raised by 25.0 ºC, how much heat will have to be transferred to the radon?

10. Mercury has one of the lowest specific heat capacities.  If 257 J of heat are added to 450. g of mercury, the mercury’s temperature will increase by 4.09ºC.  What is the specific heat capacity of mercury? 

11. A 590. g brass candlestick has an initial temperature of 98.0°C.  If 1524.5 J of heat is removed from the candlestick to lower its temperature by 91.2°C, what is the specific heat capacity of brass? 

12. A 380. g drinking glass is filled with a hot liquid.  The liquid transfers 7032 J of heat to the glass.  If the temperature of the glass increases from 25.0°C to 47.0°C, what is the specific heat capacity of the glass? 

13. The temperature of air in a foundry increases when molten metals cool and solidify.  Suppose 

9900000 J of heat is added to the surrounding air by the solidifying metal.  The air’s temperature increases from 25°C to 80.°C, and the air has a specific heat capacity of 1.00 J/(g °C).  What is the mass of the heated air? 

14. The temperature of the air above coastal areas is greatly influenced by the large specific heat capacity of water.  The specific heat of air is about 1.00 J/(g °C).  Consider the situation where 4186 J of heat is given up by the water.  If the air over the water increases temperature from 20.0°C to 25.5°C, what is its mass? 

15. The soup in a bowl is too hot to eat. Although there are no ice cubes in the freezer, there are several stainless steel spoons that have been stored in the freezer for several hours. By placing the cold spoons in the hot soup, the soup’s temperature is lowered from a temperature of 82.0°C to 48.0°C. The mass of the soup is 100. g while the mass of each spoon is 40.0 g.  

a.) Assuming that soup has a specific heat capacity of 4.186 J/(g °C), how much heat is transferred from the soup? 

OPTIONAL CHALLENGE: b.) If the initial temperature of the spoons is -15 °C and their specific heat capacity is 0.448 J/(g °C), how many spoons were needed to cool the soup? (Hint: Their final temp = 48°C) 
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16. How many joules would it take to raise the temperature of 200. grams of water from 5.0°C to 85.0°C?

17. How many joules would problem number 1 be if it was aluminum instead of water?

18. How many grams of copper could be heated from 20.0°C to 75.0°C if 1200. joules are applied to it?

19. How many grams of iron could be heated from 15.0°C to 300.°C if 8000. joules are applied to it?

20. What is the specific heat capacity of a substance if 750 J caused 100 grams of it to go from 90°C to 135°C?

21. When 1674.4 joules are applied to 20 grams of a substance, it goes from 62°C to 82°C.  Which of the substances in the table above is this? 
Challenge Problems 

22. What is the final temperature if 500. joules are applied to 40.0 grams of copper at 20.0°C?  The specific heat capacity of copper is 0.386 J/g°C.
23. What was the initial temperature if 250. joules were applied to 100 grams of gold and the final temperature of the gold was 175°C?  The specific heat capacity of gold is 0.126 J/g°C.

24. A 225 g sample of tin, which has a specific heat capacity of 0.220 J/(g °C) is cooled in water.  The amount of heat transferred to the water is 3900 J. If the final temperature of the tin is 18.0°C, what was the initial temperature? (Hint: Find the change in temperature first.) 

Answers (in random order)
0.123     0.140    0.167    0.380    0.841    1.79   4.186    13    18.5    56.5    62.4    761    799    2.93 × 103    

2.93 × 103    3.26 × 103    7.33 × 103    1.42 × 104    1.44 × 104    6.70 × 104    1.22 × 105    180,000 J

°C    g    g    g    g    g    J    J    J    J    J    J    J    J    J/g°C    J/g°C    J/g°C    J/g°C    J/g°C    J/g°C    spoons

Challenge Problem Answers (in random order)
52.4 °C    61°C    155 °C
