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What are the roles of the cytoskeleton? (Select all that apply)

Structural support ✓
Cell movement ✓
Photosynthesis
Cell division ✓

The cytoskeleton plays crucial roles in maintaining cell shape, enabling cell movement, facilitating
intracellular transport, and providing structural support for organelles.

Explain the role of the nucleus in eukaryotic cells.

The nucleus is responsible for storing the cell's DNA, coordinating activities such as growth,
metabolism, protein synthesis, and reproduction through the regulation of gene expression.

Describe the differences between prokaryotic and eukaryotic cells.
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Prokaryotic cells do not have a nucleus or membrane-bound organelles, are generally smaller in
size, and include bacteria and archaea. Eukaryotic cells have a defined nucleus, are larger, and
include organisms such as plants, animals, and fungi.

Why is the process of cellular respiration crucial for cell survival?

Cellular respiration is crucial for cell survival because it produces ATP, which provides the energy
necessary for cellular functions.

Discuss the process of protein synthesis, including the roles of the nucleus and ribosomes.

The process of protein synthesis begins in the nucleus where DNA is transcribed into messenger
RNA (mRNA). The mRNA then exits the nucleus and is translated by ribosomes in the cytoplasm,
where transfer RNA ( tRNA) brings amino acids to form a polypeptide chain, ultimately folding
into a functional protein.

How do plant cells maintain their structure and rigidity?
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Plant cells maintain their structure and rigidity through a rigid cell wall made of cellulose and
turgor pressure from the central vacuole.

Which of the following is a function of lysosomes?

Photosynthesis
Protein synthesis
Digestion of cellular waste ✓
Lipid synthesis

Lysosomes are membrane-bound organelles that contain digestive enzymes responsible for breaking
down waste materials and cellular debris. They play a crucial role in cellular cleanup and recycling
processes.

Which of the following are found in both plant and animal cells? (Select all that apply)

Nucleus ✓
Cell wall
Mitochondria ✓
Chloroplasts

Both plant and animal cells share several common organelles, including the nucleus, mitochondria, and
endoplasmic reticulum, which are essential for cellular functions.

What is the main function of the cell wall in plant cells?

Energy production
Photosynthesis
Structural support ✓
Protein synthesis

The cell wall provides structural support and protection to plant cells, helping to maintain their shape and
prevent excessive water loss.

Which process occurs in the chloroplasts of plant cells?

Cellular respiration
Photosynthesis ✓
Protein synthesis
Lipid synthesis
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The process that occurs in the chloroplasts of plant cells is photosynthesis, where plants convert light
energy into chemical energy in the form of glucose.

Which organelles contain their own DNA? (Select all that apply)

Nucleus ✓
Mitochondria ✓
Chloroplasts ✓
Ribosomes

Organelles that contain their own DNA include mitochondria and chloroplasts. These organelles are
unique as they have their own genetic material, separate from the nuclear DNA of the cell.

What structure surrounds and protects the cell?

Cell wall
Cell membrane ✓
Cytoplasm
Nucleus

The cell is surrounded and protected by the cell membrane, which regulates the movement of
substances in and out of the cell. This structure is essential for maintaining the cell's integrity and
homeostasis.

Which of the following is a characteristic of prokaryotic cells?

Presence of a nucleus
Lack of membrane-bound organelles ✓
Large central vacuole
Presence of chloroplasts

Prokaryotic cells are characterized by the absence of a nucleus and membrane-bound organelles,
making them simpler in structure compared to eukaryotic cells.

Which structures are involved in protein synthesis? (Select all that apply)

Ribosomes ✓
Golgi apparatus
Rough endoplasmic reticulum ✓
Lysosomes
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Protein synthesis involves several key structures, including ribosomes, mRNA, tRNA, and the
endoplasmic reticulum. These components work together to translate genetic information into functional
proteins.

Which organelle is responsible for modifying and packaging proteins?

Endoplasmic reticulum
Golgi apparatus ✓
Lysosome
Ribosome

The Golgi apparatus is the organelle responsible for modifying, sorting, and packaging proteins for
secretion or delivery to other organelles. It plays a crucial role in the post-translational processing of
proteins synthesized in the endoplasmic reticulum.

Which organelle is known as the powerhouse of the cell?

Nucleus
Mitochondria ✓
Ribosome
Golgi apparatus

The mitochondrION is often referred to as the powerhouse of the cell because it is responsible for
producing adenosine triphosphate (ATP), the energy currency of the cell. This organelle plays a crucial
role in cellular respiration and energy metabolism.

What is the significance of the cell membrane's semi-permeable nature?

The significance of the cell membrane's semi-permeable nature is that it allows the cell to
selectively control the movement of substances in and out, maintaining homeostasis and
protecting cellular integrity.

Which processes are considered passive transport? (Select all that apply)
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Diffusion ✓
Osmosis ✓
Active transport
Facilitated diffusion ✓

Passive transport processes include diffusion, osmosis, and facilitated diffusion, which do not require
energy input from the cell. These processes rely on the concentration gradient to move substances
across the cell membrane.

What are the main components of the cell membrane? (Select all that apply)

Phospholipids ✓
Proteins ✓
Nucleic acids
Carbohydrates ✓

The main components of the cell membrane include phospholipids, proteins, cholesterol, and
carbohydrates. These components work together to maintain the structure and function of the
membrane, allowing for selective permeability and communication with the environment.

What is the basic unit of life?

Atom
Molecule
Cell ✓
Tissue

The basic unit of life is the cell, which is the smallest structural and functional unit of an organism. Cells
can exist as independent organisms or as part of multicellular organisms, performing essential life
processes.
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