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Part 1: Choose ONLY ONE of the following:
Compare and contrast plant and animal cells. In your answer, include at least three similarities and three differences between the two types of cells. Use complete sentences for full marks.
OR
Compare and contrast positive and negative feedback loops in human feedback mechanisms. In your answer, describe how each loop works, give one example of each from the human body, and clearly explain how they are different and how they are similar. Use complete sentences.
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Part 2: Choose ANY FOUR of the following:
1. Explain how the structure of red blood cells and nerve cells (neurons) is related to their function. Why is it important for cells to have specialized structures?







2. Describe the levels of biological organization in a multicellular organism, starting with the cell and ending with the organism. Give an example at each level.







3. Explain how a disrupted negative feedback loop leads to diabetes. Include how this differs between Type 1 and Type 2 diabetes.







4. Describe two major long-term complications of diabetes caused by disrupted blood sugar regulation. Explain how high blood sugar affects the body in each case.







5. Describe the role of motor neurons and the neuromuscular junction in producing muscle contraction. Include what happens when the nerve signal reaches the muscle fiber.








6. Describe the roles of B cells and T cells in the immune response. How do they help the body fight infection?
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Part 3: Fill in ALL of the blanks													/20
1. In DNA, adenine (A) always pairs with __________ (T).
2. Cytosine (C) always pairs with __________ (G) in the DNA double helix.
3. Adenine and thymine form __________ hydrogen bonds, while cytosine and guanine form three.
4. During DNA replication, the enzyme __________ assembles the complementary strand.
5. In RNA, adenine pairs with __________ instead of thymine.
6. Transcription takes place in the __________ of eukaryotic cells.
7. The region of DNA that signals the start of a gene is called the __________.
8. A codon is a sequence of __________ nucleotides on the mRNA that codes for an amino acid.
9. The start codon AUG codes for the amino acid __________.
10. The three stop codons that signal the end of translation are __________, __________, and __________.
11.  __________ is the process by which the body maintains a stable internal environment.
12.  A __________ feedback loop works to counteract changes and restore balance.
13.  A __________ feedback loop amplifies a response until a specific goal is reached.
14.  In a feedback loop, the __________ detects changes in the environment.
15.  The __________ processes information and sends instructions to the effector.
16.  The __________ carries out the response to restore balance or complete a function.
17.  During childbirth, pressure on the cervix triggers the release of __________, which increases uterine contractions.
18.  When the body overheats, sweat glands and blood vessels act as __________ to cool it down.
19.  In diabetes, the negative feedback loop that regulates __________ levels is disrupted.
20.  Body temperature regulation is an example of a __________ feedback loop.
Blood sugar	Control center		DNA polymerase	Effector(s)	Guanine				Homeostasis		
Methionine	Negative			Nucleus	 		Oxytocin		Positive				Promoter
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Answer Key / Marking Guide (10 points total):
Similarities (3 points - 1 point each, any of the following):
· Both have a cell membrane.
· Both contain a nucleus that controls the cell.
· Both have cytoplasm where cellular processes occur.
· Both have mitochondria for energy production.
· Both contain ribosomes for protein synthesis.
· Both are eukaryotic cells.
Differences (3 points - 1 point each, any of the following):
· Plant cells have a cell wall; animal cells do not.
· Plant cells contain chloroplasts for photosynthesis; animal cells do not.
· Plant cells usually have a large central vacuole; animal cells have smaller vacuoles.
· Animal cells are more rounded or irregular in shape, while plant cells are more rectangular or fixed in shape due to the cell wall.
Organization & Clarity (2 points):
· 1 point for writing in complete sentences.
· 1 point for logical organization and clear comparison structure.
Answer Key / Marking Guide (10 points total):
1. Definition of Negative Feedback (2 points):
· Describes how negative feedback works to maintain homeostasis by counteracting a change in the body.
(e.g., "Negative feedback reduces the effect of a stimulus to keep internal conditions stable.")
2. Definition of Positive Feedback (2 points):
· Describes how positive feedback amplifies or increases a change in the body, moving it further from normal conditions until a specific outcome is achieved.
(e.g., "Positive feedback increases the effect of a stimulus until a specific goal is reached.")
3. One Example of Each (2 points — 1 point each):
· Negative feedback example: Body temperature regulation, blood sugar regulation (insulin/glucagon), blood pressure control, etc.
· Positive feedback example: Childbirth (oxytocin release to increase contractions), blood clotting, lactation, etc.
4. Similarity (1 point):
· Both are feedback mechanisms used by the body to respond to changes and maintain function.
(e.g., "Both feedback loops involve signals sent by the body in response to a stimulus.")
5. Key Difference (1 point):
· Negative feedback stabilizes the system; positive feedback amplifies the response.
(e.g., "Negative feedback reverses changes, while positive feedback enhances them.")
6. Clarity and Structure (2 points):
· 1 point for writing in complete sentences.
· 1 point for logical organization (e.g., clear comparison and contrast).
Part B Answer Key (Question 1):
· Red blood cells are disc-shaped, which increases their surface area to carry more oxygen efficiently. (1 point)
· Nerve cells (neurons) have elongated shapes to transmit electrical signals over long distances. (1 point)
· The structure of a cell supports its specific function in the body. (1 point)
· Specialized structures allow cells to perform their roles more effectively and efficiently. (1 point)
· This specialization contributes to the overall functioning of tissues, organs, and systems. (1 point)
Answer Key (Question 2):
· Cell – basic unit of life (e.g., muscle cell) (1 point)
· Tissue – group of similar cells (e.g., muscle tissue) (1 point)
· Organ – group of tissues working together (e.g., heart) (1 point)
· Organ system – group of organs performing related functions (e.g., circulatory system) (1 point)
· Organism – complete living being (e.g., human) (1 point)

Answer Key (Question 3):
· In a healthy person, insulin and glucagon help maintain stable blood sugar through a negative feedback loop. (1 point)
· In Type 1 diabetes, the immune system destroys insulin-producing cells in the pancreas, so insulin is not produced, and glucose can’t enter cells. (1 point)
· This leads to uncontrolled high blood sugar, disrupting the feedback system. (1 point)
· In Type 2 diabetes, the body still makes insulin, but cells become resistant to it. (1 point)
· Over time, insulin production decreases, and blood sugar stays high, also disrupting the feedback loop. (1 point)
Answer Key (Question 4):
· Nerve damage (diabetic neuropathy): High blood sugar damages nerves, leading to pain, numbness, and weakness—especially in hands and feet. (2 points)
· Circulatory system damage: High glucose levels weaken blood vessels, increasing the risk of heart disease, stroke, and high blood pressure. (2 points)
· 1 point for clear structure or a third brief complication (e.g., kidney damage or vision loss) mentioned with a basic explanation.
Answer Key (Question 5):
· Motor neurons carry electrical signals from the central nervous system to muscles. (1 point)
· The signal travels down the axon to the neuromuscular junction, the synapse between the motor neuron and muscle fiber. (1 point)
· The neuron releases the neurotransmitter acetylcholine at the junction. (1 point)
· Acetylcholine binds to receptors on the muscle fiber, causing sodium ions to enter the cell, which triggers an action potential. (1 point)
· This leads to calcium release, which starts the muscle contraction process. (1 point)
Answer Key (Question 6):
· B cells produce antibodies that bind to antigens and help destroy or neutralize pathogens. (1 point)
· Some B cells become memory cells, which provide long-term immunity. (1 point)
· Helper T cells release cytokines to coordinate the immune response and activate other immune cells. (1 point)
· Cytotoxic T cells (killer T cells) attack and destroy infected cells directly. (1 point)
· Both B and T cells are part of the adaptive immune system and are essential for a targeted immune response. (1 point)

Answer Key:
1. thymine
2. guanine
3. two
4. DNA polymerase
5. uracil
6. nucleus
7. promoter
8. three
9. methionine
10. UAA, UAG, UGA
11. Homeostasis
12. Negative
13. Positive
14. Receptor
15. Control center
16. Effector
17. Oxytocin
18. Effectors
19. Blood sugar (or glucose)
20. Negative




