Dougherty Valley HS Chemistry – Thermochemistry Review Questions

Name ___________________
Per____
Seat #____________

ANSWER QUESTIONS ON THIS PAPER UNLESS OTHERWISE TOLD. STAPLE BINDER PAPER FOR PRACTICE PROBLEMS TO THE BACK OF THIS
Real life Questions

1) If energy cannot be destroyed why do we worry about “saving” or “conserving” it?
2) If energy doesn’t disappear why do people worry about an energy crisis?

Specific Heat – Read through and highlight key information

The original unit for heat was the calorie.  The calorie was defined as the quantity of heat needed to raise the temperature of one gram of water by one Celsius degree.  However, since 1960 with the adoption of the International System of Units (S.I.) the unit for all forms of energy is the joule.  This unit was in honor of James Prescott Joule an English physicist in the 1800’s who made many quantitative measurements on the relationship of heat and mechanical work.  Heat energy is therefore measured in joules or in calories. 1 calorie = 4.184 joules.  The calorie that is commonly used to measure food energy is written correctly as Calorie with a capital C and is actually 1000 calories or a kilocalorie.  Most modern work uses joules as the unit for energy although calories are sometimes seen.  Of course, kilojoules (kJ) (one thousand joules) and kilocalories (kcal) (one thousand calories) are used for larger amounts of energy.


Substances differ from one another in the amount of heat needed to raise their temperature.  The ratio of the heat required to its corresponding rise in temperature is called the heat capacity of the body.  That is, heat capacity for a substance is heat energy ÷ change in temperature.  However, it is much more useful to talk about the ratio of the heat required per gram of material to its corresponding rise in temperature.  The specific heat of a substance is the heat required per gram per degree. The units for specific heat are Joules/gram 0C. The specific heat for an element or a compound is constant (for the same state) and is useful information when studying the bonding, structure, and uses of the material.

Specific Heat of Water

1.00 cal/g 0C
 or 
4.184 J/g 0C.

Conceptual Questions:

3) The standard unit for energy is the __________________________.

4) ________________________ is the amount of heat to warm one gram of a substance one Celsius degree.
5) A container of lowfat yogurt contains about 150 Calories. What are the Calories really measuring? 

6) How many joules are in 1 kilojoule?

7) When you get into a parked car in the summer time, the metal clip on the seatbelt is often too hot to touch, while the seatbelt fabric is not. What has a higher specific heat, the metal clip or the seatbelt fabric? Explain your answer using the definition of specific heat.

8) We could generalize the question above by saying that substances with a high specific heat get hot ______________________(faster or slower) than objects with a low specific heat.

Practice Problems

Solve the following problems on a separate sheet of paper and staple to the back of your packet. 

9) Calculate the number of joules needed to warm 100 grams of water from 25.00C to 80.00C.

10) Calculate the number of joules of heat released when 72.5 grams of water at 95.00C cools to 28.00C.
11) How many joules are needed to warm 25.5 grams of water from 14.00C to 22.50? Ans.  907 joules
12) Calculate the number of joules released when 75.0 grams of water are cooled from 100.00C to 27.50C.  Ans.  2.28 x 104  joules
13) Calculate the heat, in joules, needed to warm 225 grams of water from 88.00C to its boiling point, 100.00C.  Ans.  1.13 x 104 joules

14) The specific heat of gold is 0.128 J/g0C.  How much heat would be needed to warm 250.0 grams of gold from 25.00C to 100.00C?  
Ans.  2.40 x 103 joules
15) The specific heat of zinc is 0.386 J/g0C.  How many joules would be released when 454 grams of zinc at 96.00C where cooled to 28.00C?  
Ans.  1.19 x 104 joules
16) How many calories are needed to warm 15.0 grams of water at 12.00C to 86.00C?  Ans.   1.11 x 103 cal
17) Calculate the specific heat of gold if it required 48.0 joules of heat to warm 25.0 grams of gold from 40.00C to 55.00C.
18) What temperature change will result from the addition of 3.22 x 103 joules of heat to 35.0 grams of water?
19) A sample of zinc, specific heat of 0.386 J/g0C, released 1,964 joules of heat when it cooled from 92.50C to 65.00C.  What was the mass of the zinc sample?
20) What would be the final temperature if 8.94 x 103 joules of heat were added to 454 grams of copper, specific heat 0.386 J/g0C, at 23.00C?
21) How many joules are needed to warm 45.0 grams of water from 30.00C to 75.00C? Ans.  8.47 x 103 joules
22) What would be the final temperature if 3.31 x 103 joules were added to 18.5 grams of water at 22.00C? Ans.  64.80C
23) Calculate the specific heat of platinum if 1092 joules of heat were released when 125 grams of platinum cooled 65.2 Celsius degrees.
Ans. 0.134 J/g0C
24) A sample of lead, specific heat 0.138 J/g0C, released 1.20 x 103 joules when it cooled from 93.00C to 29.50C.  What was the mass of this sample of lead?Ans. 137 grams of Pb
25) When a 212 gram sample of iron at 93.50C was added to some cool water, the iron cooled to 36.50 and released 5.41 x 103 joules of heat.  Calculate the specific heat of iron.  Ans. 0.448 J/g0C
26) Calculate the final temperature if 2.10 x 103 joules are added to 325 grams of bismuth, specific heat 0.122 J/g0C, at 27.00C. Ans. 80.00C
27) How many joules are needed to warm 875 grams of iron, specific heat 0.448 J/g0C, from 25.00C to 3450C? Ans. 1.25 x 105 joules
28) How many calories are released when 45.0 grams of water at 95.00C are cooled to 12.80C? Ans. 3.70 x 103 cal
29) A sample of hot metal was poured into 112 grams of water at 25.50C.  The heat from the metal warmed the water to a final temperature of 36.90C.  How many joules were involved in warming this water?Ans. 5.34 x 103 joules
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