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MC Biology Questions
1. Which of the following is most accurate regarding Open and Closed Circulatory Systems? *
D. Open circulatory systems are defined by a single centralized pump called a heart and not a series of tubular hearts.
2. Which of the following organisms has an open circulatory system? *
C. A Medicine Leech
3. Regarding the circulatory systems of mammals, which of the following is incorrect? *
D. In mammals the superior vena cava and inferior vena cava flow into the Left Atrium.
4. Which of the following is most accurate regarding the cardiac cycle? *
A. Systole occurs as the ventricles contract, while diastole occurs as the ventricles relax.
5. Electrocardiograms (ECG or EKG) display the electrical activity of the heart as a PQRS wave. Which of the following is not accurate regarding this visualization tool? *
C. The T wave represents the repolarization ventricles.
6. Which of the following is incorrect regarding the structure and function of capillaries? *
A. Blood flow through capillaries is regulated by the contraction and relaxation of smooth muscle tissue.
7. Which of the following is most accurate regarding the electrical activity of the heart? *
A. A coordinated contraction of cardiac muscle is achieved largely by the conduction of calcium ions from cell to cell through gap junction channels.
8. Which of the following is not a lymphatic tissue? *
B. The Thyroid gland
Osmoregulation
1. Define the following terms in your own words and give an example of each
a. Osmoconformer- 
An osmoconformer is a marine organism that is capable of maintaining an osmotic pressure in its cells that is similar to the osmotic pressure of its environment.
b. Osmoregulator-
An osmoregulator is an organism that controls its cells’ osmotic pressure so that the cells are able to perform their normal functions. These organisms use excretory systems such the kidney to regulate their internal osmotic pressure.
c. Stenohaline- 
This is an organism, mostly as osmoconformer, whose cells cannot withstand a major shift in the salt concentration of their environments. For instance, some fresh water fish may not survive on salty waters.
d. Euryhaline- 
Euryhaline organisms are organisms whose cells are able to control the osmotic pressure even after a shift in the salinity of their external environments. For instance, the Atlantic stingray can survive in fresh, salty or brackish waters.

2. With respect to the terms above label both marine fish and freshwater fish, and then, compare and contrast how each manages water and solutes with regard to intake and output methods and tissues involved as we discussed in class.
Marine Fish – Haddock fish
Haddock fish is a stenohaline organism that tolerates high salinity. Due to the high concentration of the external environment, Haddock fish is equipped with mitochondrion-rich cells in their gills that enhance the excretion of excess salts from the body cells into the water. This is because Haddock fish contain live in a hyperosmotic environment and therefore will experience constant water loss. 
Freshwater fish – Goldfish
Gold fish is a stenohaline organism that tolerates low salinity. Gold fish have adapted to their weaker osmotic solution external environments by having their excretory systems, such as the kidney, ready to excrete large amounts of dilute urine. Thus, Gold fish are able to get rid of excess water while maintaining their salts that are important to their normal cell functioning.

3. Identify, and then, compare and contrast the three different nitrogenous waste products we discussed in class with regard to their benefits and costs (toxicity, efficiency, metabolic cost, etc.). Please, also discuss the origin of nitrogenous waste and to which type of animal they are each associated.
[bookmark: _GoBack]Ammonia is the most toxic nitrogenous waste, followed by Urea and finally Uric Acid. Ammonia being though the most toxic does not require a lot of energy to excrete. However, it needs huge amounts of water to dilute it, and therefore it is excreted by water animals such as fish. Urea is moderately toxic but it requires complicated levels of metabolism as it is a product of synthesized ammonia. It is mostly excreted by mammals. Uric Acid is the least toxic nitrogenous waste and therefore it is not as hazardous to the environment as its two counterparts.  However the process of breaking down ammonia into Uric Acid requires the most energy from the animal tissues. It is insoluble in water and is mostly excreted by birds, reptiles and insects. 
4. Define and describe the function of each of the following structures.

a. Glomerulus-.
Glomerulus refers to a cluster of capillaries in the nephron that allows the kidney to perform the filtration function. The function of the Glomerulus is to allow small components of the blood, such as wastes products and water, to pass through the thin lining of the capillary walls and while the large components such as proteins and blood cells remain in the blood vessels.
b. Bowman’s capsule-
Bowman’s capsule refers to the cuplike structure that is double walled and holds the glomerulus. The Bowman’s capsule, which extends into the proximal convoluted tubule allows the filtered waste products and water to enter the convoluted tubules.
c. Convoluted tubules-  
Refers to the tubes in the nephron where the fluids containing waste products and water pass through. Their major functions is to regulate pH and the concentration of salts in the kidney ensuring that the waste products and water that proceed to the bladder are completely not needed in the body.
d.   Loop of Henle- 
Refers to the section of the nephron that starts from the proximal convoluted tubule to the distal convoluted tubule. The function of the Loop of Henle is to increase the surface are for reabsorption of required nutrients such as sodium chloride, and water back into the blood.


5. Compare and contrast the nephron structures of American beavers, rabbits, and kangaroo rats with regard to their purpose and the environment in which each animal inhabits.
The Loop of Henle is least efficient in the nephron of American beavers, moderately efficient in rabbits and extremely long and efficient in kangaroo rats. The American beavers live in aquatic areas and therefore do not need to store huge amounts of water in their bodies. Therefore the Loop of Henle will be short and not too efficient as the American beaver does not need reabsorption of water into the blood. Rabbits have medium sized and moderately efficient Loops of Henle because their habitats are not aquatic, neither are they arid. Their Loops of Henle requires to reabsorb medium amounts of water. Kangaroo rats live in the arid areas and therefore require to retain as much water in their bodies as possible. Thus their loops of Henle are extremely long and efficient to ensure complete reabsorption of water into the blood vessels.


Digestion and Nutrition

1. Compare and contrast undernutrition and malnourishment with regard to definition and resulting effects (please give specific examples).
Malnutrition refers to the lack of enough or uptake of excess nutrients in a meal while undernutrition refers to the complete lack of particular nutrients in a meal. Some of the results of malnutrition include obesity, goiter, scurvy, and anemia while undernitrition may result to starvation like witnessed in developing countries. 
2. Compare and contrast herbivores and carnivores with respect to their dentition,  other mastication associated structures as they relate to their respective functions. (molar/ premolar surface area, tooth body and root, incisors, and sagittal ridge). 
Carnivore are characterized by sharp, well defined canines that are used to tear meat of their prey while herbivores have sharp incisors to tear down plants. Herbivores also contain a number of strong and wide molars that aid in grinding and digestion of the plants. Canivores on the other hand have few molars. Herbivores have few or no canines and most of the jaw space where canines should have been is replaced by diastema which assists in rolling of food.
3. Many environmentally concerned people talk about “cow farts” as a source of greenhouse gasses. With regard to the rumen, reticulum, omasum, and abomasum structure and function, why is this an inaccurate concern and why should they consider the farts of horses instead?
A cow which is a ruminant animal in contrast with a horse contains a series of stomachs that are vital in digestion. These stomachs make digestion efficient, ensuring that most of the required nutrients are taken up before excretion. Thus for cows, waste products are minimized causing minimal greenhouse effects. Horses, not being ruminant, may be producing more toxic gasses in their farts than cows.
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