Energy Exam Review




Name:

Energy
What is energy?

Match the types of energy in the middle column with their description and example in the 
inner and outer columns
Energy in lights/wave form

Kinetic



Sunlight


Energy of motion


Potential


98.6ºF Body temperature 


Energy as heat



Chemical 


Heart beating

Energy stored in bonds


Radiant 


Sugar molecule

Stored energy 



Thermal 


Heart between beats

What is the difference between an open and a closed system in terms of energy and matter?
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Complete the following paragraph using the word bank provided

During PHOTOSYNTHESIS plants us the pigment CHLOROPHYLL to absorb LIGHT which is a form of ADIANT energy. This energy excites the ELECTRONS which will move and be used to make GLUCOSE or sugar. During the process WATER is split and OXYGEN is released.

Cellular Respiration
Contrast the formulas for photosynthesis with the formula for respiration

Summarize the purpose of respiration:

Complete the following table:

	
	Aerobic
	Fermentation
	Lactic Acid

	Total ATP 
	
	
	

	Oxygen required?
	
	
	

	Products
	
	
	


Food Chain Questions (may be answered using the provided reading)
1. What travels through a food chain or web?

2. What is the ultimate energy for all life on Earth?

3. The 1st organism in a food chain must always be what type of organism?

4. Name 2 food making processes.

5. Where do chemosynthetic bacteria get their energy?

6. Define herbivore.

7. Herbivores are also called _________________________.

8. What are animals called that feed on herbivores?

9. Secondary consumers are eaten by larger ________________.

10. Make a food chain with a producer and 3 consumers.
Food Web Questions (may be answered using the provided reading)
1. What is used to indicate the flow of energy in a food chain or web?

2. What happens to energy as we move from step to step in a chain or web?

3. Define food web.

4. What is meant by trophic levels?

5. Define autotroph.

6. Can an organism fill more than one trophic level --- yes or no?  Give an example.
7. In food chains and webs, what trophic level must you have more of than others?
8. Each trophic level has how much LESS energy?
9. What may happen if a species goes extinct?

Complete the following energy diagram using descriptions to describe what is found at or 

occurs at each level
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Energy Measurement
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Complete the following paragraph using the word bank provided

Plants develop seeds with stored energy sources in order for a seed to undergo cellular respiration as it germinates.  You can measure the amount of chemical energy stored within seeds through calorimetry. The basic steps are to burn the seed and capture/measure the heat energy which is released with a reservoir of water.  The water will change its temperature as it gains energy from the burning seed. The quantity of energy released by the seed can be calculated if you know the mass of and the change in the temperature of water. This energy is measured in units called calories. 

Multiple Choice

Identify the letter of the choice that best completes the statement or answers the question.
1. What is the original source of almost all the energy in most ecosystems?

a. carbohydrates

b. sunlight

c. water

d. carbon

2.  Only about 10 percent of the energy in a trophic level is available to organisms at the next trophic level. 

 a. True                 b. False

3. An organism that uses energy to produce its own food supply from inorganic compounds is called a(an)

a. heterotroph.

b. consumer.

c. detritivore.

d. autotroph.

4. An organism that cannot make its own food is called a(an)

a. heterotroph.

b. chemotroph.

c. autotroph.

d. producer.

5.  What is an ecological model of the relationships that form a network of complex 

interactions among organisms in a community from producers to decomposers?

a. food web
b. an ecosystem

c. food chain

d. a population

6. What is the term for each step in the transfer of energy and matter within a food web?

a. energy path

b. food chain

c. trophic level

d. food pyramid

7. A bird stalks, kills, and then eats an insect. Based on its behavior, which ecological terms 

describe the bird?

a. herbivore, decomposer


b. producer, heterotroph

c. carnivore, consumer


d. autotroph, herbivore

8. A snake that eats a frog that has eaten an insect that fed on a plant is a

a. first-level producer.


b. first-level consumer.

c. second-level producer.


d. third-level consumer.

9. Most of the energy available to a consumer trophic level is used by organisms for

a.  transfer to the next trophic level.
    
c. respiration, movement, and reproduction.

b. producing inorganic chemical compounds.
d. performing photosynthesis.

10. In a four-level energy pyramid, if the first level contains 500 calories of energy, the second level will contain approximately _______ calories.

a. 5 
b. 25   
c. 50 
d. 250 

11. Which of the following food chains would lose the least energy?

a. carrots ( rabbit ( snake ( hawk


b. shrub ( grasshopper ( frog ( hawk

c. carrots ( deer ( wolf




d. shrub ( grasshopper ( shrew ( wolf

12. How many third-level consumers are there in this food web?

a. 1
b. 3
c. 4
d. 2

13. Compare the amount of energy available to the wolf if it eats a rabbit with the amount of energy available to the wolf if it eats a shrew.

a. The rabbit has more energy than the shrew.

b. The shrew has more energy than the rabbit.

c. The shrew and the rabbit have the same amount of energy.

d.  Trick Question: The wolf doesn’t eat the shrew.

14. Which of the following lists contains all the reactants and products of 
photosynthesis?

a. carbon dioxide, water, oxygen, and carbohydrates


b. oxygen, nitrogen, water, and carbohydrates

c. phosphorus, water, carbon dioxide, and oxygen

d. carbohydrates, water, nitrogen, and carbon dioxide
15. In every energy transformation, some energy is always “lost” as ____ energy.

	a.
	chemical
	c.
	electrical

	b.
	radiant
	d.
	thermal




16. The process of photosynthesis occurs in organelles called

	a.
	neurons.
	c.
	mitochondria.

	b.
	chloroplasts.
	d.
	heterotrophs.




17. The only structural difference between ATP and ADP is

	a.
	one phosphate group.
	c.
	an adenosine group.

	b.
	a five-member ring.
	d.
	a sugar group.




18. The primary energy exchange mechanism in the body is

	a.
	the ATP cycle.
	c.
	digestion.

	b.
	photosynthesis.
	d.
	muscle contraction.




19.The breakdown of one glucose molecule through aerobic respiration can produce

	a.
	25 ATP molecules.
	c.
	36 ATP molecules.

	b.
	25 ADP molecules.
	d.
	36 ADP molecules.




20. An atom absorbs energy as its electrons:

	a.
	move from a low energy level to a high energy level.

	b.
	stay in a high energy level.

	c.
	move from a high energy level to a low energy level.

	d.
	stay in a low energy level.




21. In what organisms does alcoholic fermentation take place?

a. yeast and some bacteria                     c. fruit flies

b. viruses
                                      d. plants

22.  In which of the following processes is chemical energy converted to mechanical energy?

a. photosynthesis



c. cellular respiration

b. a rock rolling down a hill.                              d. muscle contraction 


23. What results from the removal of a phosphate group from ATP?

a. the production of mechanical energy
c. the release of energy

b. the creation of energy


d. the absorption of energy by chlorophyll
Food Chains and Webs --- "What's for dinner?"

Every organism needs to obtain energy in order to live.  For example, plants get energy from the sun, some animals eat plants, and some animals eat other animals. 


A food chain is the sequence of who eats whom in a biological community (an ecosystem) to obtain nutrition.  A food chain starts with the primary energy source, usually the sun or boiling-hot deep sea vents.  The next link in the chain is an organism that makes its own food from the primary energy source -- an example is photosynthetic plants that make their own food from sunlight (using a process called photosynthesis) and chemosynthetic bacteria that make their food energy from chemicals in hydrothermal vents.  These are called autotrophs or primary producers.
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Next come organisms that eat the autotrophs; these organisms are called herbivores or primary consumers -- an example is a rabbit that eats grass.  The next link in the chain is animals that eat herbivore - these are called secondary consumers -- an example is a snake that eats rabbits.  In turn, these animals are eaten by larger predators -- an example is an owl that eats snakes.  The tertiary consumers are eaten by quaternary consumers -- an example is a hawk that eats owls.  Each food chain ends with a top predator and animal with no natural enemies (like an alligator, hawk, or polar bear).

The arrows in a food chain show the flow of energy, from the sun or hydrothermal vent to a top predator.  As the energy flows from organism to organism, energy is lost at each step.  A network of many food chains is called a food web. 

Trophic Levels: 
The trophic level of an organism is the position it holds in a food chain. 

1. Primary producers (organisms that make their own food from sunlight and/or chemical energy from deep sea vents) are the base of every food chain - these organisms are called autotrophs. 

2. Primary consumers are animals that eat primary producers; they are also called herbivores (plant-eaters). 

3. Secondary consumers eat primary consumers.  They are carnivores (meat-eaters) and omnivores (animals that eat both animals and plants). 

4. Tertiary consumers eat secondary consumers. 

5. Quaternary consumers eat tertiary consumers. 

6. Food chains "end" with top predators, animals that have little or no natural enemies. 


When any organism dies, it is eventually eaten by detrivores (like vultures, worms and crabs) and broken down by decomposers (mostly bacteria and fungi), and the exchange of energy continues. 


Some organisms' position in the food chain can vary as their diet differs.  For example, when a bear eats berries, the bear is functioning as a primary consumer.  When a bear eats a plant-eating rodent, the bear is functioning as a secondary consumer.  When the bear eats salmon, the bear is functioning as a tertiary consumer (this is because salmon is a secondary consumer, since salmon eat herring that eat zooplankton that eat phytoplankton, that make their own energy from sunlight).  Think about how people's place in the food chain varies - often within a single meal!

Numbers of Organisms:

In any food web, energy is lost each time one organism eats another.  Because of this, there have to be many more plants than there are plant-eaters.  There are more autotrophs than heterotrophs, and more plant-eaters than meat-eaters.  Each level has about 10% less energy available to it because some of the energy is lost as heat at each level.  Although there is intense competition between animals, there is also interdependence.  When one species goes extinct, it can affect an entire chain of other species and have unpredictable consequences. 
Equilibrium

As the number of carnivores in a community increases, they eat more and more of the herbivores, decreasing the herbivore population.  It then becomes harder and harder for the carnivores to find herbivores to eat, and the population of carnivores decreases.  In this way, the carnivores and herbivores stay in a relatively stable equilibrium, each limiting the other's population.  A similar equilibrium exists between plants and plant-eaters.  
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Read the passage then answer the questions below.

A food chain is a sequence of who eats whom in a biological

community. It starts with a primary energy source, like the

sun or boiing-hot deep sea vents. The arrows in the chain
show the flow of food energy.

v

The energy source provides the energy for organisms that are
able to convert that raw energy into their own food. These

tang
plan organisms (such as plants, phytoplankton, and algae) are called
autotrophs or primary producers.
rabbit

The next link in the chain is organisms that eat autotrophs like
plants and algae. These organisms are called primary consumers
o herbivores. Some examples are rabbits, deer, tadpoles, and
caterpillars.

v

The next link is organisms that eat primary consumers. These
organisms are called secondary consumers. Some examples are
bobcats and lions. Chains can be longer than this. The animal at
the end of a chain is the top predator (it has no natural enemies).
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