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Answer Key: Your Blueprint for Cellular Survival: A 9th Grade Assess-
ment

Bridge the gap between molecular anatomy and physiological systems as you analyze how specialized 
organelles sustain complex multicellular life.

1. In the context of cellular energetics, which scenario best illustrates the functional relationship 
between the chloroplast and mitochondria in a C3 plant cell?

Answer: A) Chloroplasts synthesize glucose; mitochondria convert that glucose into ATP.

This demonstrates the transformation of energy from solar (via chloroplasts) to chemical (glucose) and finally to 
usable cellular work (ATP via mitochondria).

2. The ________ is an extensive network of membranes that serves as the primary site for the synthesis 
of integral membrane proteins and lipids destined for secretion.

Answer: A) Endoplasmic Reticulum

The Endoplasmic Reticulum (specifically the Rough ER) is the 'factory' floor of the cell where proteins are folded and 
modified for export.

3. The selectively permeable nature of the phospholipid bilayer allows the cell to maintain homeostasis 
by controlling the rate of diffusion and active transport.

Answer: A) True

Selective permeability is the fundamental property of the cell membrane that allows cells to regulate their internal 
environment regardless of external changes.

4. An athlete experiences muscle fatigue due to a lack of energy availability at the molecular level. 
Which organelle is likely failing to meet the demand for oxidative phosphorylation?

Answer: B) Mitochondrion

Mitochondria are the sites of oxidative phosphorylation, the process that generates the majority of ATP required for 
muscle contraction.

5. A biologist observes a cell under a microscope and notices a large central ________, a structure primarily 
used for maintaining turgor pressure and storing secondary metabolites.
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Answer: C) Vacuole

In plant cells, the central vacuole is critical for structural integrity (turgor pressure) and the storage of waste and 
nutrients.

6. Which organelle serves as the 'sorting station' where proteins received from the ER are modified with 
carbohydrate tags to ensure they reach their correct destination?

Answer: C) Golgi Apparatus

The Golgi Apparatus acts as the cellular post office, glycosylating and packaging molecules into vesicles for targeted 
transport.

7. Prokaryotic cells, such as bacteria, lack a membrane-bound nucleus but still contain ribosomes for 
protein synthesis.

Answer: A) True

While prokaryotes lack organelles like nuclei or mitochondria, ribosomes are non-membrane bound and essential 
for life in all cell types.

8. If a cell's lysosomes were to rupture and release their contents into the cytoplasm, what would be 
the most immediate consequence for the cell?

Answer: C) Digestive enzymes would begin to degrade cellular components

Lysosomes contain hydrolytic enzymes; if released, they would indiscriminately digest the cell's own proteins and 
lipids (autolysis).

9. The ________ provides structural support and facilitates the intracellular movement of organelles via 
a network of microfilaments and microtubules.

Answer: A) Cytoskeleton

The cytoskeleton is a dynamic highway system and scaffold that maintains cell shape and enables internal transport.

10. The nucleolus is the specific region within the nucleus where ribosomal RNA (rRNA) is synthesized 
and assembled with proteins.

Answer: A) True

The nucleolus is a dense region devoted to the high-demand production of ribosomal subunits.
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