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Which of the following best describes the role of a catalyst in a synthesis reaction?

A. It increases the temperature.
B. It lowers the activation energy. ✓
C. It changes the reactants.
D. It absorbs energy.

What is the general formula for a synthesis reaction?

A. AB → A + B
B. A + B → AB ✓
C. AB + C → AC + B
D. A + B → A + B

Which of the following are conditions that can favor synthesis reactions? (Select all that apply)

A. High reactant concentration ✓
B. Presence of a catalyst ✓
C. Low temperature
D. High pressure ✓

Which of the following is NOT a product of a synthesis reaction?

A. Water from hydrogen and oxygen
B. Salt from sodium and chlorine
C. Oxygen from water ✓
D. Ammonia from nitrogen and hydrogen

What factors can influence the rate of a synthesis reaction? (Select all that apply)
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A. Temperature ✓
B. Pressure ✓
C. Concentration of reactants ✓
D. Color of reactants

Which of the following are typical products of synthesis reactions? (Select all that apply)

A. Water ✓
B. Oxygen gas
C. Salts ✓
D. Complex organic molecules ✓

Discuss how catalysts are used in synthesis reactions and provide an example.

Catalysts are used in synthesis reactions to speed up the reaction rate without being consumed,
such as using platinum in catalytic converters to convert carbon monoxide and hydrocarbons into
carbon dioxide and water.

Explain the role of synthesis reactions in biological systems.

Synthesis reactions, also known as anabolic reactions, play a vital role in biological systems by
combining smaller molecules to form larger, more complex molecules, which are essential for
cellular functions, metabolism, and overall organismal development.

Provide an example of a synthesis reaction in the industrial sector and explain its significance.

The Haber process is a synthesis reaction where nitrogen (N2) and hydrogen (H2) gases react under
high temperature and pressure to form ammonia (NH3).

In which state of matter can synthesis reactions occur?

A. Solid
B. Liquid
C. Gas
D. All of the above ✓
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Predict the product of a synthesis reaction between magnesium and oxygen, and explain the
process.

The product of the synthesis reaction between magnesium and oxygen is magnesium oxide (MgO).

Describe how temperature and pressure can affect the rate of a synthesis reaction.

Increasing temperature typically accelerates the rate of a synthesis reaction due to higher kinetic
energy, while increasing pressure can also enhance the reaction rate, particularly for gaseous
reactants, by increasing their concentration.

What are the environmental considerations associated with synthesis reactions in manufacturing?

Key environmental considerations include waste management, energy efficiency, emissions control,
and the use of sustainable materials.

Which of the following is a biological example of a synthesis reaction?

A. Photosynthesis ✓
B. Cellular respiration
C. Fermentation
D. Glycolysis

Which of the following is an example of a synthesis reaction?

A. 2H₂O → 2H₂ + O₂
B. 2Na + Cl₂ → 2NaCl ✓
C. C₆H₁₂O₆ → 2C₂H₅OH + 2CO₂
D. H₂CO₃ → CO₂ + H₂O

What is typically required to initiate a synthesis reaction?

A. A catalyst
B. High pressure
C. Low temperature
D. High temperature ✓
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In which industrial processes are synthesis reactions commonly used? (Select all that apply)

A. Haber process for ammonia production ✓
B. Electrolysis of water
C. Synthesis of sulfuric acid ✓
D. Cracking of hydrocarbons

Which of the following statements about synthesis reactions are true? (Select all that apply)

A. They always produce a single product.
B. They can occur spontaneously at room temperature.
C. They often require energy input to start. ✓
D. They are a type of chemical reaction. ✓

Which of the following are examples of synthesis reactions? (Select all that apply)

A. 2H₂ + O₂ → 2H₂O ✓
B. CO₂ + H₂O → H₂CO₃ ✓
C. NaCl → Na + Cl₂
D. N₂ + 3H₂ → 2NH₃ ✓

Which of the following is a characteristic of synthesis reactions?

A. They always absorb energy.
B. They always involve decomposition.
C. They often release energy. ✓
D. They only occur in gases.
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