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What is the primary function of the mitochondria in a cell?

Protein synthesis
Energy production ✓
Photosynthesis
Lipid synthesis

The mitochondria are often referred to as the powerhouse of the cell because they generate adenosine
triphosphate (ATP), which is the primary energy currency of the cell. They also play a role in regulating
cellular metabolism and apoptosis.

Which of the following structures are found in both plant and animal cells?

Cell wall
Mitochondria ✓
Chloroplasts
Nucleus ✓

Both plant and animal cells contain structures such as the cell membrane, cytoplasm, and nucleus, which
are essential for cellular function and organization.

Explain the process of protein synthesis, detailing the roles of the nucleus, ribosomes, and
endoplasmic reticulum.

Protein synthesis begins in the nucleus where DNA is transcribed into mRNA. The mRNA travels
to ribosomes, where it is translated into a polypeptide chain. The rough ER assists in folding and
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modifying proteins.

Which type of cell lacks a nucleus?

Animal cell
Plant cell
Prokaryotic cell ✓
Eukaryotic cell

Prokaryotic cells, such as bacteria, lack a nucleus and have their genetic material freely floating in the
cytoplasm. This distinguishes them from eukaryotic cells, which do have a defined nucleus.

Which of the following are functions of the Golgi apparatus?

DNA replication
Modifying proteins ✓
Packaging lipids ✓
Photosynthesis

The Golgi apparatus is responsible for modifying, sorting, and packaging proteins and lipids for secretion
or delivery to other organelles. It plays a crucial role in the post-translational modification of proteins and
the formation of lysosomes.

Describe the differences between passive and active transport mechanisms in cells, providing
examples of each.

Passive transport does not require energy and includes diffusion and osmosis. Active transport
requires energy to move substances against a gradient, such as the sodium-potassium pump.

What is the primary role of chloroplasts in plant cells?

Energy production
Protein synthesis
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Photosynthesis ✓
Cell division

Chloroplasts are essential organelles in plant cells that facilitate photosynthesis, allowing plants to
convert light energy into chemical energy in the form of glucose.

Which organelles are involved in detoxification processes within the cell?

Lysosomes
Peroxisomes ✓
Smooth ER ✓
Rough ER

The primary organelles involved in detoxification processes within the cell are the smooth endoplasmic
reticulum and peroxisomes. These organelles help in metabolizing toxins and breaking down harmful
substances.

Discuss the significance of the cytoskeleton in maintaining cell structure and facilitating movement.

The cytoskeleton provides structural support, maintains cell shape, and facilitates movement
through components like microtuules and actin filaments.

What is the function of ribosomes in a cell?

Lipid synthesis
Protein synthesis ✓
Energy production
DNA replication

Ribosomes are essential cellular structures that synthesize proteins by translating messenger RNA
(mRNA) into polypeptide chains. They play a crucial role in the expression of genes and the overall
functioning of the cell.
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Which structures are unique to plant cells?

Central vacuole ✓
Centrioles
Cell wall ✓
Chloroplasts ✓

Plant cells have unique structures that include cell walls, chloroplasts, and large central vacuoles, which
are essential for their functions such as photosynthesis and maintaining turgor pressure.

Analyze how cell signaling is crucial for maintaining homeostasis in multicellular organisms.

Cell signaling allows cells to communicate and coordinate responses to changes, maintaining
homeostasis through hormonal and neural pathways.

What is the role of the cell membrane?

Energy production
Protein synthesis
Controlling substance entry and exit ✓
Photosynthesis

The cell membrane serves as a protective barrier that regulates the movement of substances in and out
of the cell, maintaining homeostasis and facilitating communication with the external environment.

Which of the following processes occur in the cytoplasm of a cell?

Photosynthesis
Glycolysis ✓
Protein synthesis ✓
DNA replication
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The processes that occur in the cytoplasm of a cell include glycolysis, the Krebs cycle, and protein
synthesis. These metabolic activities are essential for cellular function and energy production.

Evaluate the impact of malfunction ing lysosomes on cellular health and function.

Malfunction ing lysosomes can lead to accumulation of waste, causing cellular damage and
diseases like lysosomal storage disorders.

Which organelle is responsible for packaging and sorting proteins and lipids?

Nucleus
Golgi apparatus ✓
Mitochondria
Ribosomes

The Golgi apparatus is the organelle responsible for packaging and sorting proteins and lipids for
secretion or delivery to other organelles. It modifies, sorts, and packages these molecules for transport
within the cell or to the outside environment.

Which of the following are components of the cytoskeleton?

Microtuules ✓
Actin filaments ✓
Ribosomes
Intermediate filaments ✓

The cytoskeleton is primarily composed of three main components: microfilaments, intermediate
filaments, and microtuules. These structures provide support, shape, and facilitate movement within the
cell.

Compare and contrast the processes of mitosis and meiosis, highlighting their significance in living
organisms.
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Mitosis results in two identical daughter cells for growth and repair, while meiosis produces four
genetically diverse gametes for reproduction.

What is the primary function of the rough endoplasmic reticulum?

Lipid synthesis
Protein synthesis ✓
DNA replication
Energy production

The rough endoplasmic reticulum (RER) is primarily responsible for the synthesis and processing of
proteins that are either secretory or membrane-bound. Its surface is studded with ribosomes, which give
it a 'rough' appearance and facilitate protein translation.

Which of the following are true about prokaryotic cells?

They have a nucleus
They lack membrane-bound organelles ✓
They include bacteria ✓
They have chloroplasts

Prokaryotic cells are unicellular organisms that lack a nucleus and membrane-bound organelles, and
they typically have a simpler structure compared to eukaryotic cells.

Discuss the role of cellular respiration in energy production, and explain how it differs from
photosynthesis.
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Cellular respiration converts glucose into ATP using oxygen, while photosynthesis converts light
energy into glucose. They are complementary processes.

Which structure is primarily involved in lipid synthesis and detoxification?

Rough ER
Smooth ER ✓
Golgi apparatus
Ribosomes

The smooth endoplasmic reticulum (SER) is the cellular structure primarily responsible for lipid synthesis
and detoxification processes. It plays a crucial role in the metabolism of lipids and the detoxification of
harmful substances within the cell.

Which of the following processes are involved in cellular respiration?

Glycolysis ✓
Krebs cycle ✓
Photosynthesis
Electron transport chain ✓

Cellular respiration involves several key processes, including glycolysis, the Krebs cycle, and oxidative
phosphorylation. These processes work together to convert glucose into ATP, the energy currency of the
cell.

Explain how the structure of the cell membrane contributes to its function as a selective barrier.

The cell membrane's phospholipid bilayer and embedded proteins allow selective permeability,
controlling substance entry and exit.

What is the primary role of lysosomes in a cell?

Energy production
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Protein synthesis
Digestion of cellular waste ✓
Photosynthesis

Lysosomes are membrane-bound organelles that contain digestive enzymes to break down waste
materials and cellular debris. They play a crucial role in maintaining cellular health by recycling
components and eliminating harmful substances.

Which of the following are characteristics of eukaryotic cells?

Presence of a nucleus ✓
Lack of membrane-bound organelles
Found in plants and animals ✓
Single-celled organisms only

Eukaryotic cells are characterized by the presence of a nucleus and membrane-bound organelles,
distinguishing them from prokaryotic cells. They also have a complex structure and can be unicellular or
multicellular organisms.

Analyze the role of the nucleus in regulating cellular activities and maintaining genetic information.

The nucleus houses DNA, directing cellular activities through gene expression and maintaining
genetic integrity during cell division.
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