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Question 2 
 
Organisms utilize a diversity of methods to obtain proper nutrition. 
 

(a) Some organisms digest food intracellularly, while others digest food extracellularly.  
(4 points maximum) 
• Identify ONE nonvertebrate organism that digests food intracellularly and describe the 

process. 
• Identify ONE nonvertebrate organism that digests food extracellularly and describe the 

process. 
 

 Organisms include, but are 
not limited to (1 point each) 

Identify process  
(1 point each) 

Intracellular Protozoa, sponges, flatworms, 
Cnidaria 

Breakdown/hydrolysis of food inside the cell. 

Extracellular 
Fungi, bacteria, invertebrates 
with a gut, Cnidaria, carnivorous 
plants, flatworms 

Breakdown/hydrolysis of food in the 
gastrovascular cavity, gut, or outside of the 
organism. 

 
(b) Describe TWO structural features of the human stomach and/or small intestine. For each, explain 

how the structure relates to the function.  
(4 points maximum) 

 
 Structural 

feature 
Description 
(1 point each) 

Explanation of structure/function 
relationship 
(1 point each) 

Stomach 

Lining Mucus layer Protection from acid damage. 
Wall Muscular Mechanical digestion/churning/movement. 

Shape 
Saclike Food reservoir/storage. 
Rugae Expansion/increase of surface area and 

secretions. 
Sphincter Muscular ring One-way movement through the system. 

Small 
intestine 

Villi Fingerlike or hairlike Increases surface area to increase absorption. 
Microvilli Fingerlike or hairlike Increases surface area to increase absorption. 
Duodenum Tubular passageway Enzyme-mediated digestion or nutrient 

absorption. 
Length/size Long or folded More area and time for absorption. 
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Question 2 (continued) 
 

(c) Plants have a variety of mechanisms for obtaining nutrients. Describe TWO plant structures and 
explain how each structure is utilized in nutrient uptake.  
(4 points maximum) 

 
 Description of plant 

structure 
(1 point each) 

Explanation of mechanism 
(1 point each) 

Root 
Branched or fibrous Increases surface area for absorption.  
Taproot Increases soil penetration to reach deep nutrients. 
Nodules Nitrogen uptake. 

Root hairs Hairs, thin extensions  More surface area for water/mineral absorption. 

Leaf Stomata/pores/openings in leaf Carbon dioxide uptake, transpiration drives 
water/mineral uptake.  

Trap Chamber for catching/digesting 
prey 

Breakdown of prey into nutrients absorbed through 
chamber wall. 
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Question 2 
 
Overview 
 
Question 2 focused on nutrition. In part (a) the distinctions between intracellular and extracellular 
digestion, along with one example of an invertebrate organism that utilizes each type of digestion, were 
requested. In part (b) the focus changed to human digestion by requesting a description of structural 
features of the stomach and small intestine, along with an explanation of structure and function. In  
part (c) the focus shifted to plants, with a request for the description of two plant structures used for 
obtaining nutrients, again with an explanation of structure and function. 
 
Sample: 2A 
Score: 10 
 
The response earned the maximum of 4 points in part (a). One point was earned for identifying the 
amoeba as an organism that digests intracellularly; another point was earned for describing intracellular 
digestion by stating that the amoeba physically engulfs the food and secretes “digestive enzymes to 
breakup the food.” The hydra is identified as an organism that digests extracellularly. Because the hydra 
(a cnidarian) uses both forms of digestion, the identification point was not earned until a correct 
description of extracellular digestion is given: the hydra passes food “into the digestive tract” where it 
“is broken down into smaller particles that the hydra can use.” With that statement, 2 points were 
earned, 1 for the description of the process and 1 for the correct identification.  
 
The response earned the maximum of 4 points in part (b). One point was earned for describing the 
mucus lining as a structural feature of the stomach, and 1 point was earned for stating that the function 
of the lining is “to protect … the stomach from … digestive enzymes” and “hydrochloric acid.” A second 
structural feature point was earned for describing villi as “finger-like projections,” and a second function 
point was earned for stating that the villi “increase the surface area of the small intestine.” 
 
In part (c) 1 point was earned for describing the root hair as a plant structure that is utilized for nutrient 
uptake, and 1 point was earned for explaining that root hairs create “a greater surface area in the soil” so 
“plants are able to rapidly take up water and nutrients.” No points were earned for naming vascular 
tissue as another plant structure for nutrient uptake.  
 
Sample: 2B 
Score: 8 
 
In part (a) 1 point was earned for identifying fungus as an organism that uses extracellular digestion. 
One point was earned for the description of the process, which involves “secreting digestive enzymes 
into the” surroundings, then breaking down “the substances for the fungus to … absorb.” Using the 
hydra as an example of intracellular digestion did not earn any points, because the student describes 
extracellular digestion. 
 
In part (b) 1 point was earned for describing the “tissue folds” as a structural feature of the small 
intestine, and 1 point was earned for explaining that the folds increase “uptake of nutrients by 
increasing surface area.” No points were earned for the discussion of microvilli, because they are 
incorrectly described as a structural feature of the stomach. 
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Question 2 (continued) 
 
The response earned the maximum of 4 points in part (c). One point was earned for the description of 
root hairs that “extend from the roots” as a plant structure used in nutrient uptake. One point was earned 
for explaining that root hairs “increase the surface area of the epidermis & allow for more absorption of 
water … & mineral nutrients.” A second plant structure point was earned for describing stomata as 
“openings” on a leaf, and 1 point was earned for explaining that stomata allow uptake of carbon dioxide 
“from the surrounding air/atmosphere.” 
 
Sample: 2C 
Score: 6 
 
No points were earned in part (a). 
 
In part (b) 1 point was earned for describing the mucus membrane lining as a structural feature of the 
stomach, and 1 point was earned for explaining that the function of the lining is “to protect the tissues 
of the stomach from the high acidity of its contents.”  
 
The response earned the maximum of 4 points in part (c). One point was earned for a description of the 
root hair as a structure for nutrient uptake, and 1 point was earned for explaining that root hairs 
“increase the root’s total surface area, allowing for more absorbency of nutrients.” A second plant 
feature point was earned for describing “stomata, which … open,” and 1 more point was earned for 
explaining that stomata “allow the plant to do gas exchange, providing the plant with CO2.” 




