
Standard 18: Matter and Energy Transformation  

Know 
Facts, formulas, 

vocabulary 
 

Understand 
Concepts, principles, 

generalizations, big 

ideas, enduring learning  
 

Do 
Skills  

- Biological 

macromolecules: 

protein, 

carbohydrate, lipids, 

nucleic acids (name, 

structure, function, 

specific examples)  

 

The structure and 

function of the 

biological 

macromolecules that 

sustain life  

- Describe the basic molecular structures and primary 

functions of the four major categories of biological 

macromolecules. 
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- Photosynthesis: 

(steps, light and dark 

reactions, reactants, 

products, purpose) 

Cellular respiration:  

(steps, glycolysis, Krebs 

cycle, oxidative 

phosphorylation, 

reactants, products, 

purpose) 

  

How the process of 

photosynthesis and 

cellular respiration 

form energy to sustain 

life  

- Explain the interrelated nature of photosynthesis and 

cellular respiration.  
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- Identify the reactants, products, and basic functions of 

photosynthesis.  

 

- Identify the reactants, products, and basic functions of 

aerobic and anaerobic cellular respiration.  

 

- Connect the role of adenosine triphosphate (ATP) to energy 

transfers within a cell.  

 

- Explain the role of enzymes as catalysts that lower the 

activation energy of biochemical reactions.  

- Identify factors, such as pH and temperature, and their 

effect on enzyme activity.  

 

- Water:  

Structure, function and 

properties (cohesion, 

adhesion, surface 

tension, capillarity, 

temperature 

moderator, expansion 

upon freezing, 

universal solvent  

The properties of 

water that make it 

essential to life  

- Discuss the special properties of water that contribute to 

Earth's suitability as an environment for life: cohesive 

behavior, ability to moderate temperature, expansion upon 

freezing, and versatility as a solvent.  
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Benchmark Sample Questions  
 

1. As food travels through the digestive system, it is exposed to a variety of pH levels. The stomach has a pH of 

2 due to the presence of hydrochloric acid (HCl), and the small intestine has a pH ranging from 7 to 9. HCl 

converts pepsinogen into pepsin, an enzyme that digests proteins in the stomach. Which of the following most 

likely happens to pepsin as it enters the small intestine? 

A. It becomes inactive.  

B. It begins to replicate. 

C. Its shape changes to engulf large proteins.  

D. Its activity increases to digest more proteins. 

 

The diagram below shows the relationship between photosynthesis and cellular respiration and the organelles 

in which they occur. 

 

2. Which statement describes how photosynthesis and cellular respiration are interrelated? 

A. Oxygen is produced during cellular respiration and stored during photosynthesis.  

B. Carbon dioxide and water released by cellular respiration are used in photosynthesis.  

C. Photosynthesis releases the energy that is stored during the process of cellular respiration. 

D. Glucose is used during cellular respiration to produce food that is broken down during photosynthesis. 

 

3. Water is essential for life. Its special properties make water the single most important molecule in plant life. 

Which of the following properties of water enables it to move from the roots to the leaves of plants? 

A. Water expands as it freezes.  

B. Water is an excellent solvent. 

C. Water exhibits cohesive behavior.  

D. Water is able to moderate temperatures. 


