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Part 1: Building a Foundation

What is the primary role of enzymes in biological systems?

Hint: Think about what enzymes do in chemical reactions.

Provide structural support
Store genetic information
Act as biological catalysts ✓
Transport oxygen

Enzymes primarily act as biological catalysts.

Which of the following are true about enzymes? (Select all that apply)

Hint: Consider the characteristics of enzymes.

They are always proteins.
They speed up chemical reactions. ✓
They are consumed in reactions.
They lower activation energy. ✓

Enzymes are proteins that speed up reactions and lower activation energy.

Describe the lock-and-key model of enzyme action.

Hint: Think about how the enzyme and substrate fit together.
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The lock-and-key model suggests that the enzyme's active site is specifically shaped to fit the
substrate, like a key fits into a lock.

List two factors that can affect enzyme activity and briefly explain how each factor influences it.

Hint: Consider environmental conditions and substrate concentration.

1. Temperature

Higher temperatures can increase activity up to a point, but extreme heat can
denature the enzyme.

2. pH

Each enzyme has an optimal pH; deviations can reduce activity or denature the
enzyme.

Factors such as temperature and pH can affect enzyme activity by altering the enzyme's shape or the
substrate's availability.

Which statement best describes the induced-fit model of enzyme activity?

Hint: Think about how the enzyme and substrate interact.

The enzyme's active site is rigid and does not change shape.
The enzyme's active site changes shape to fit the substrate. ✓
The substrate changes shape to fit the enzyme.
The enzyme and substrate do not interact directly.
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The induced-fit model suggests that the enzyme's active site changes shape to better fit the substrate.

Part 2: Application and Analysis

If an enzyme's optimal pH is 7, what is likely to happen if the pH drops to 4?

Hint: Consider the effects of pH on enzyme structure.

The enzyme will become more active.
The enzyme will denature and lose activity. ✓
The enzyme will remain unaffected.
The enzyme will change its substrate.

The enzyme will likely denature and lose activity due to the acidic environment.

In which industries are enzymes commonly used? (Select all that apply)

Hint: Think about various applications of enzymes in different fields.

Food processing ✓
Textile manufacturing ✓
Pharmaceuticals ✓
Automotive

Enzymes are commonly used in food processing, textiles, and pharmaceuticals.

Provide an example of how enzymes are used in the food industry and explain their role.

Hint: Consider processes like fermentation or digestion.

Enzymes like amylase are used in food processing to break down starches into sugars, aiding in
fermentation.
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What might be the effect of a non-competitive inhibitor on an enzyme's activity?

Hint: Think about how inhibitors interact with enzymes.

It increases the enzyme's activity.
It decreases the enzyme's activity regardless of substrate concentration. ✓
It has no effect on the enzyme's activity.
It only affects the enzyme at high substrate concentrations.

A non-competitive inhibitor decreases the enzyme's activity regardless of substrate concentration.

Analyze the following scenarios and identify which involve enzyme inhibition. (Select all that apply)

Hint: Consider how each scenario affects enzyme function.

A molecule binds to the active site, preventing substrate binding. ✓
A molecule binds to a site other than the active site, altering enzyme shape. ✓
A substrate concentration increases, enhancing enzyme activity.
An enzyme is denatureD by high heat. ✓

Scenarios A, B, and D involve enzyme inhibition.

Part 3: Evaluation and Creation

Which of the following would be the best method to determine if an enzyme is functioning
optimally?

Hint: Consider what measurements would indicate enzyme activity.

Measure the temperature of the reaction.
Measure the rate of product formation. ✓
Measure the pH of the solution.
Measure the concentration of substrate.

Measuring the rate of product formation is the best method to determine enzyme activity.

Evaluate the following statements and identify which are true regarding enzyme denaturation.
(Select all that apply)

Hint: Think about the effects of denaturation on enzyme structure.
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Denaturation is always reversible.
Denaturation can be caused by extreme pH changes. ✓
Denaturation affects the enzyme's active site. ✓
Denaturation increases enzyme activity.

Statements B and C are true regarding enzyme denaturation.

Design an experiment to test the effect of temperature on enzyme activity. Include your hypothesis,
variables, and method.

Hint: Think about how you would set up a controlled experiment.

The experiment should include a hypothesis about temperature's effect, controlled variables, and
a clear method for measuring enzyme activity.

Discuss how enzyme specificity can be affected by changes in the enzyme's environment.

Hint: Consider factors like pH, temperature, and substrate concentration.

Enzyme specificity can be affected by environmental changes that alter the enzyme's shape or
the substrate's availability.
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