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Endothermic and Exothermic Practice Questions

A) chemical, exothermic, and temperature
B) chemical, thermal, and electromagnetic
C) electrical, nuclear, and temperature
D) electrical, mechanical, and endothermic

1. Three forms of energy are

A) Heat is transferred from the aluminum to the
water, and the temperature of the water
decreases.

B) Heat is transferred from the aluminum to the
water, and the temperature of the water
increases.

C) Heat is transferred from the water to the
aluminum, and the temperature of the water
decreases.

D) Heat is transferred from the water to the
aluminum, and the temperature of the water
increases.

2. What occurs when a 35-gram aluminum cube at
100°C is placed in 90. grams of water at 25°C in an
insulated cup?

A) decreases
B) increases

C) remains the same

3. As electrical energy is converted into heat energy, the
total amount of energy in the system

A) 10.0 mL of ethanol at 25°C
B) 10.0 mL of ethanol at 55°C
C) 100.0 mL of ethanol at 35°C
D) 100.0 mL of ethanol at 45°C

4. Which sample of ethanol has particles with the
highest average kinetic energy?

A) –253ºC
B) –293ºC

C) 253°C
D) 293°C

5. Which temperature is equal to +20 K?

A) Energy is absorbed as bonds are broken.
B) Energy is absorbed as bonds are formed.
C) Energy is released as bonds are broken.
D) Energy is released as bonds are formed.

6. Given the balanced equation representing a reaction:

What occurs during this reaction?

A) Energy is absorbed as a bond is formed.
B) Energy is absorbed as a bond is broken.
C) Energy is released as a bond is formed.
D) Energy is released as a bond is broken.

7. Which statement describes what occurs as two atoms
of bromine combine to become a molecule of
bromine?
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8. Base your answer on the information below.
 
 Cold packs are used to treat minor injuries. Some 
cold packs contain NH4NO3(s) and a small packet of 
water at room temperature before activation. To 
activate this type of cold pack, the small packet must 
be broken to mix the water and NH4NO3(s). The 
temperature of this mixture decreases to 
approximately 2°C and remains at this temperature for 
10 to 15 minutes.
 
 
State the direction of heat flow that occurs when the 
activated cold pack is applied to the body.



6



7



8



9



8. On the molecular level, why does it require more energy to boil a substance than to melt it?
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Which form of energy is responsible for these changes? Does this energy increase or decrease?

Which form of energy is responsible for these changes? Does this energy increase or decrease?
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The heating curve shown above is a plot of temperature vs time.  It represents the heating of 
substance X at a constant rate of heat transfer. Answer the following questions using this 
heating curve:

______1. In what part of the curve would substance X have a definite shape and definite volume?

______2. In what part of the curve would substance X have a definite volume but no definite shape?

______3. In what part of the curve would substance X have no definite shape or volume?

______4. What part of the curve represents a mixed solid/liquid phase of substance X?

______5. What part of the curve represents a mixed liquid/vapor phase of substance X?

______6. What is the melting temperature of substance X?

______7. What is the boiling temperature of substance X?
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____________8. In what part(s) of the curve would increasing kinetic energy be displayed?

____________9. In what part(s) of the curve would increasing potential energy be displayed? 

____________10. In what part of the curve would the molecules of substance X be farthest apart?

____________11. In what part of the curve would the molecules of X have the lowest kinetic energy?

____________12. In what part of the curve would the molecules of X have the greatest kinetic energy?

        Given the following information for substance X:
Specific Heat (c) of solid phase: 2.0 J/g°C
Heat of Fusion (Lf): 100 J/g
Specific Heat (c) of liquid phase: 5.0 J/g°C
Heat of Vaporization (Lv): 1000 J/g
Specific Heat (c) of vapor phase: 1.0 J/g°C

Heat Equations:

Q = mc∆T Q = mLf Q = mLv

_______________13. Calculate the total heat energy in Joules needed to convert 20 g of substance X from 
-10°C to 70°C?

CHEMISTRY  HEATING CURVE WORKSHEET
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Heating Curves, Energy and Temperature Practice

A) the solidification of H2O( )
B) the vaporization of H2O( )
C) the deposition of H2O(g)
D) the condensation of H2O(g)

1. Which change results from an absorption of energy?

A) min 2 to min 4 B) min 4 to min 5 C) min 5 to min 7 D) min 7 to min 9

2. The cooling curve below represents the uniform cooling of a substance, starting at a temperature above
its boiling point.

During which time interval does the substance exist as both a liquid and a solid?

A) H2O(s)  H2O(g)
B) H2O(s)  H2O(l)

C) H2O(l)  H2O(g)
D) H2O(l)  H2O(s)

3. Which phase change is accompanied by the release of
heat?

A) solid to liquid
B) solid to gas

C) liquid to solid
D) liquid to gas

4. Which phase change is exothermic?

A) total kinetic energy of the particles in the sample
B) total potential energy of the particles in the

sample
C) average potential energy of the particles in the

sample
D) average kinetic energy of the particles in the

sample

5. The temperature of a sample of matter is a measure of
the

A) 20. mL at 100.°C
B) 40. mL at 80.°C

C) 60. mL at 60.°C
D) 80. mL at 40.°C

6. In which sample of water do the molecules have the
highest average kinetic energy?

A) 243ºC
B) –243ºC

C) 303ºC
D) –303ºC

7. The temperature 30. K expressed in degrees Celsius is
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A) Both potential energy and average kinetic energy
increase.

B) Both potential energy and average kinetic energy
decrease.

C) Potential energy increases and average kinetic
energy remains the same.

D) Potential energy remains the same and average
kinetic energy increases.

8. The heating curve below represents a sample of a
substance starting as a solid below its melting point
and being heated over a period of time.

Which statement describes the energy of the particles
in this sample during interval DE?

A) 50°C and 3 min
B) 50°C and 5 min

C) 110°C and 4 min
D) 110°C and 14 min

9. Starting as a solid, a sample of a substance is heated
at a constant rate. The graph below shows the changes
in temperature of this sample.

What is the melting point of the sample and the total
time required to completely melt the sample after it
has reached its melting point?

10. Base your answer to the following question on the
graph below, which represents uniform cooling of a
sample of a pure substance, starting as a gas.

A) E and F
B) B and C

C) C and D
D) D and E

Solid and liquid phases can exist in equilibrium
between points

A) 0°C B) 20°C C) 70°C D) 40°C

11. The graph below represents changes of state for an
unknown substance.

What is the boiling temperature of the substance?

A) the ice cubes to the air
B) the beaker to the air
C) the water to the ice cubes
D) the water to the beaker

12. A beaker with water and the surrounding air are all
at 24°C. After ice cubes, at 0°C, are placed in the
water, heat is transferred from
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A) t0 to t1
B) t1 to t2

C) t2 to t3
D) t3 to t4

13. The graph below represents the relationship between
temperature and time for a substance that was heated
uniformly starting at t0. The substance was in the
solid phase at t0.

During which time interval does the heat absorbed
by the substance represent the melting of the
substance?

A) AB B) BC C) CD D) DE

14. The graph below represents the uniform heating of a
substance from the solid to the gas phase.

Which line segment of the graph represents boiling?

A) melting
B) freezing

C) condensing
D) subliming

15. In the change represented by the equation 

CO2(s) ® CO2(g), the CO2(s) is

A) crystallization
B) condensation

C) sublimation
D) solidification

16. Which process occurs when dry ice, CO2(s), is
changed into CO2(g)?

A) will always be 273º greater
B) will always be 273º lower
C) will have the same reading at 0º
D) will have the same reading at 273º

17. Energy is being added to a given sample. Compared
to the Celsius temperature of the sample, the Kelvin
temperature

A) 0 K
B) 0ºC

C) 273 K
D) 273ºC

18. Which temperature represents absolute zero?

A) Br2(l)
B) Fe(NO3)2(aq)

C) KCl(s)
D) Ne(g)

19. At STP, which 2.0-gram sample of matter uniformly
fills a 340-milliliter closed container?

A) NaCl(aq)
B) NaCl(l)

C) NaCl(g)
D) NaCl(s)

20. The arrangement of particles is most ordered in a
sample of

18



19



20



21



22



23



23

24



Energy Formulas and Energy Curves

A) 200 joules, as measured along line BC
B) 250 joules, as measured along line BC
C) 400 joules, as measured along line DE
D) 800 joules, as measured along line DE

1. The graph below shows the heating curve of 1.0 gram
of a solid as it is heated at a constant rate, starting at a
temperature below its melting point.

Based on this graph, what is the heat of vaporization?

A) AB and BC
B) AB and CD

C) DE and BC
D) DE and EF

2. Given the cooling curve of a substance:

During which intervals is potential energy decreasing
and average kinetic energy remaining constant?

A) 50°C and 3 min
B) 50°C and 5 min

C) 110°C and 4 min
D) 110°C and 14 min

3. Starting as a solid, a sample of a substance is heated
at a constant rate. The graph below shows the changes
in temperature of this sample.

What is the melting point of the sample and the total
time required to completely melt the sample after it
has reached its melting point?

A) 1 g
B) 10 g

C) 100 g
D) 1000 g

4. The temperature of a sample of water changes from
10°C to 20°C when the sample absorbs 418 joules of
heat. What is the mass of the sample?

A) the ice cubes to the air
B) the beaker to the air
C) the water to the ice cubes
D) the water to the beaker

5. A beaker with water and the surrounding air are all at
24°C. After ice cubes are placed in the water, heat is
transferred from

A) 20.0  J
B) 83.6  J

C) 6,680  J
D) 45,200 J

6. What is the minimum amount of heat required to
completely melt 20.0 grams of ice at its melting
point?
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A) 25.0 J/g
B) 1376 J/g

C) 2,260 J/g
D) 34,400 J/g

7. At 1 atmosphere of pressure, 25.0 grams of a
compound at its normal boiling point is converted to a
gas by the addition of 34,400 Joules. What is the heat
of vaporization for this compound, in Joules per
gram?

Base your answers to questions 8 through 12 on the information below and on your knowledge of
chemistry.

     A sample of a molecular substance starting as a gas at 206°C and 1 atm is allowed to cool for
16 minutes. This process is represented by the cooling curve below.

8. Determine the number of minutes that the substance was in the liquid phase, only.

9. Compare the strength of the intermolecular forces within this substance at 180°C to
the strength of the intermolecular forces within this substance at 120°C.

10. Describe what happens to the potential energy and the average kinetic energy of the molecules in the
sample during interval DE.

11. At what time do the particles of this sample have the lowest average kinetic energy?

12. What is the melting/freezing point of the substance?
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8) ____________
 
9) 
_____________________________________________________________________________________________________________________________
__
 
10) ______________________________________________________________________________________________
 
11)______________________________     12) __________________________________
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