
T-1   Simple Thermochem Conversion problems… 
1.  Fruit Loops = 125 Calories.   Convert that amount of energy into calories, joules + kJ.   
 
 
 
 
 

2. Cashews.  A serving is 28 g and it contains 165 Calories.  How many calories, joules, + kJ are in 65.0 g exactly?  
 
 
 
 
 

 
 
 
 
 
 
 
 
 

——————————————- 
 
3.  How many joules need to be absorbed by 346.0 grams of ice at 273K to melt? 
       
        q = mHF             q = (346.0 g)(334 Joules/gram)  =  115564 Joules                       q = 155,600 J with 4 SF 

———————————————————————- 
 
4.  If you touch 2.90 grams of steam and it condenses onto your thumb, how many joules of energy are released as  
      this steam changes phases?                   THINK:  ΔT = zero - so you cannot use the q = mCΔT 
 
           q = mHV          q = (2.90 g)(2260 Joules/gram)  =  6554 Joules                 q = 6550 J with 3 SF 

———————————————–————————- 

Answers to T-2   Definitions and more math…  
1.   The Law of Conservation of Energy states that Energy cannot be created or destroyed in any chemical reaction  or in a physical change.  
Energy can be transferred.   

The specific heat capacity constant for a substance is the amount of energy required to make one gram of that substance change temperature 
by one Kelvin.  For water it is equal to 4.18 J/g·K, which is high, and for copper it is just 0.39 J/g·K, which is low.   

2.   How KILOJOULES does it take to vaporize 311 grams of H2O?  (two steps) 
 
       q = mHV  =  (311 grams)(2260 J/g) =  702,860 Joules = 703,000 Joules with 3 SF.   
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3. If 870. Joules of heat is added to 6.8 grams of olive oil at 294 K, the temperature rises to 358 K.  What is the specific 
heat of olive oil? 

 

4. How many Joules is required to raise the temperature of 454 grams of Hg from 293 K to 323 K? (CHg = 0.140 J/g·K ) 
 

 
 
 
 

5. How many Joules is required to raise the temperature of 454 g H2O from 293 K to 323 K? (CH2O  = 4.18 J/g·K ) 

 

 

 

 

T- 3 ANSWERS       

q = mCΔT 870. J = (6.8g)(C)(64.0 K)    C = 2.0 J/g·K     (2 SF) 

q = mCΔT q = (454g)(0.140 J/g·K)(30.0 K) q = 1910 J 

q = mCΔT q = (454g)(4.18 J/g·K)(30.0 K) q = 56,900 J 

1.  How many joules does it take to raise the temperature of a piece of copper    

q = mCΔT = (307g)(0.390 J/g·K)(29.0 K) q = 3472 Joules          3470 J   (3 sf) 

2.  How much energy does it take to warm up 50.0 mL of water from 281.5 K - 289.9 K? 

q = mCΔT = (50.0g)(4.18 J/g·K)(8.400 K) q = 1755.6 Joules       1760 J   (3 sf) 

3.  The "C" of "Hg" is 0.140 J/g·K.   How much heat is lost from 356 grams of    
     mercury when it changes temperature from 369 K to 305 K? 

q = mCΔT = (356g)(0.140 J/g·K)(64.0 K) q = 3189.76 Joules          3190 J   (3 sf) 

4. If 4675 Joules are absorbed by 315.0 grams unknown metal at 270.4 Kelvin and the metal  
temperature rises to 312.2 Kelvin, what is the specific heat capacity constant for this metal? 

q = mCΔT           4675 J = (315.0 g)(C)(41.8 K) C = 0.3551 J/g·K 



ANSWERS  T- 4  How food calories are measured 

1. Draw a bomb calorimeter and write a paragraph explaining how it works.  

The device called a calorimeter is used to make careful measurements of heat emitted from the com-
bustion of food put inside of it.   
 
The burning releases the total energy, which we can 
measure as joules gained by the water surrounding  
the "bomb" portion of the device.  The "bomb" part  
is the center compartment that actually burns up the 
sample.  The sample of food is burned up and the  
energy given off is absorbed by the water.   

The basic heat formula, q = mCΔT is used to calculate 
the heat gained in joules, which are then converted  
into FOOD CALORIES  (capital “C”).   

The ignition unit is electrical.  Pure oxygen insures that 
all of the sample burns up completely, releasing all of 
it's energy.  The original mass of the sample is needed 
 information as well, so that precise energy per gram 
calculations can be made.  Heat gained by water comes 
from food, so Calories gained by water are provided by 
the food.   

Measuring Calories in food is an INDIRECT measure via 
energy gained by the water.  

 

 2.  102 ml of pure water at 278 K is heated with 38,780 Joules of heat energy. 
       What is the final temperature of this water? 

q = mCΔT 

38,780 Joules = (102 g)(4.18 J/g·K)(ΔT) 

 91.0 K = ΔT   (3 sf) 

Start temp of 278 K + 91.0 K = 369 K  (3 SF)  

38,780 J 
(102 g)(4.18 J/g·K)  

= ΔT 



T- 5 More Thermo-Chem Problems 

 

 

 

 

 

 

 

 

 

 
 
 
 
 

2.  BC < DE because BC is the melting phase change which only requires 334 J/g  
     to melt ice into liquid water 
   
     DE > BC  because DE represents the vaporizing of water into steam, which takes 2260 J/g   

3.  D to point E is vaporizing, use q = mHV 

4.  C to point D is the heating up of water, use q = mCΔT    (here ΔT = 100°C) 
 
5.  B → D is melting plus heating, use q = mHF  and then,  q = mCΔT     
     You must then sum the joules from both equations into one answer.   

  Temp KE PE 

BC ↔ ↔ ↑ 

CD ↑ ↑ ↔ 

EF ↑ ↑ ↔ 

1.  Using the heating curve for water below, write increasing, decreasing or steady for each box  
     for the temperature, kinetic energy, and potential energy.   

Phase 

Solid to liquid 

Liquid only 

Liquid to gas 

Formula used in a 
thermochem problem 

q = mHF 

q = mCΔT 

q = mHV 


