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Answer Key: The Invisible Architect: 9th Grade Cell Management Quiz

Calculate the downstream impacts of organelle failure and evaluate how specialized cellular structures
maintain homeostasis in extreme physiological conditions.

1. A patient is diagnosed with a rare disorder where their phagocytic white blood cells can engulf
bacteria but cannot digest them. Which organelle is most likely dysfunctional?

Answer: B) Lysosomes

Lysosomes contain hydrolytic enzymes specifically designed to break down macromolecules and foreign pathogens;
a failure here prevents intracellular digestion.

2. In a hypermetabolic state, such as during intense thermogenesis, a cell would require a significant
proliferation of to meet ATP demands.

Answer: B) Mitochondria

Mitochondria are the site of oxidative phosphorylation; increasing their number is a common physiological adapta-
tion to high energy requirements.

3. The Fluid Mosaic Model suggests that the cell membrane is a static barrier where proteins are locked
in fixed positions to maintain structural integrity.

Answer: B) False

The 'Fluid' part of the model indicates that phospholipids and proteins move laterally within the bilayer, which is
essential for membrane function and signaling.

4. If a plant cell were treated with a drug that inhibited the function of the Golgi Apparatus, what would
be the most immediate consequence regarding the cell wall?

Answer: C) Complex polysaccharides would not be transported to the cell surface.

The Golgi apparatus is responsible for modifying and packaging carbohydrates and proteins for secretion, including
those needed to build and repair the cell wall.

5. The is an extensive network responsible for the synthesis of lipids and the detoxification of
metabolic byproducts in liver cells.

Answer: B) Smooth ER
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Unlike the Rough ER which focuses on proteins, the Smooth ER handles lipid biosynthesis and the enzymatic
breakdown of toxins.

6. Nuclear pores are highly regulated gateways that allow mRNA to exit the nucleus while preventing
genomic DNA from leaving.

Answer: A) True

The nuclear envelope's selectivity is vital; it protects the master blueprint (DNA) while allowing transcripts (mRNA) to
reach ribosomes for translation.

7. Which of the following scenarios best illustrates the ‘conductivity' function of a cell at the structural
level?

Answer: C) A neuron using ion channels to propagate an action potential.

Conductivity refers to the ability to transmit electrical impulses, achieved in neurons via the rapid movement of ions
across the plasma membrane.

8. According to the endosymbiotic theory, the presence of independent circular DNA makes the
unique compared to other organelles like the ER.

Answer: A) Mitochondria

Mitochondria (and chloroplasts) contain their own DNA and double membranes, suggesting they were once free-liv-
ing prokaryotes.

9. In a high-rigor environment, a researcher observes a cell with an unusually high density of Rough
Endoplasmic Reticulum and Golgi bodies. This cell is likely specialized for:

Answer: B) Protein secretion

The Rough ER synthesizes proteins and the Golgi packages them; together, they form the 'export' pathway for cells
like those in the salivary or endocrine glands.

10. The cytoskeleton is a permanent, rigid scaffold that determines a cell’'s shape at the moment of
birth and remained unchanged until cell death.

Answer: B) False

The cytoskeleton (including microfilaments and microtubules) is dynamic, constantly assembling and disassembling
to allow for movement and internal transport.
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