Questions

Example Questions

1. The balanced Energy equation is:
a. A series of multiplicative terms describing the net energy gain of an organism
b. An equation describing the nature and magnitude of the forces acting on an organism
c. A series of linearly additive terms describing the net energy status of an organism
d. A linearly additive equation describing the hydrodynamic drag in aquatic animals
2. The balanced energy equation focuses on:
a. Locomotor energy
b. Energy cost of reproduction
c. Digestive energy
d. All of the Above
3. The Reynold’s number is:
a. A size and form dependent ration of fluid forces 
b. A ratio between fluid viscous and inertial forces 
c. A non-dimensional ratio between density and viscosity
d. A ratio between drag and speed
4. Which of the following is true:
a. Fitness ratio has a maximum value of 1.0
b. Streamlined bodies have a greater fineness ratio than unstreamlined ones
c. Fineness ratio reflects the friction drag of streamlined bodies
d. Fineness ratio is a measure of the influence of form on the magnitude of total hydrodynamic drag
5. Of the following statements:
i. Pressure drag is form dependent
ii. Pressure drag is a function of fluid density
iii. Pressure drag is augmented by surface roughness
Which of the following is correct:
a. Only (i) is true
b. (i) and (iii) are true
c. All statements are true
d. All statements are incorrect
6. Hydrodynamic Drag depends on:
a. Size and Form
b. Water Density
c. Surface Area
d. All of the above


7. Drag is:
a. Linearly dependent upon speed
b. A quadratic function of velocity
c. Inversely related to speed
d. A cubic function of velocity
8. The reason that dolphins “porpoise” is that:
a. It is a part of a complex play behavior
b. Respiratory needs are met
c. Minimization of energy consumption occurs
d. Minimization of the cost of transport relative to other swimming behavior occurs
9. For an optimally streamlined form:
a. The surface to volume ratio is minimized 
b. Drag per unit surface area is minimized
c. The sum total of all drag components is minimized
d. The power required to swim is low
10. Of the following statements:
i. Drag augmentation due to surface effects is depth dependent
ii. Drag augmentation at the surface is velocity limiting
iii. Drag augmentation due to surface interaction is a constant multiple od deeply submerged values
Which of the following is correct:
a. All statements are true
b. All statements are incorrect
c. Only (i) and (ii) are true
d. Only (i) and (iii) are true

11.  Which of the following terms is not a maintenance term in the balanced energy equation
i. A(locomotion movement)
ii. BMR(Basal Metabolic Rate)
iii. SDA(Specific Dynamic Action)
iv. (F+U)
a. (i) and (iii)
b. (i)
c. (iv)
d. None of the Above
e. All of the Above

12. When calculating the jump energy why does one multiply the force and distance traveled by a factor of 1.2
a. To account for variations in trajectory
b. To account for variations in animals mass
c. To account for the volume of water that the animal takes with them when it exits the water
d. To account for drag
13. Which fish would have the fastest start:
a. Pike because it’s the best BCF transient swimmer
b. Pike because it’s the best BCF periodic swimmer
c. Trout because it’s the best BCF transient swimmer
d. Pufferfish because it’s the best MPF swimmer
14. Can Ichthyosaurs porpoise and why?
a. No, because they don’t have dorsal-ventral plane of flexion
b. Yes, because they have dorsal-ventral plane of flexion
c. Yes, because they’re viewed as the paleontological equivalent of dolphins
d. Yes, but not for the reasons above
15. What is the optimal Finess Ratio Number:
a. 1
b. 0.5
c. 4.5
d. 10
16. If a fish is non-streamlined (eg. Pufferfish) is it better to have laminar or turbulent boundary layers?
a. Laminar because it allows the fish to move easily between the fluid’s layers
b. Turbulent because it decreases the wake and with it negative pressure
c. Turbulent because it increase the wake and with it negative pressure
d. Laminar because it has a lower Reynold’s number
17. If a penguin is porpoising it is likely what type of response:
i. Escape 
ii. Foraging
iii. Sustainable
iv. Erratic
a. (i) ,(ii) ,(iii)
b. (i) and (iii)
c. (i) and (iv)
d. (ii) and (iii)
e. (ii) and (iv)
18. Which of the following best describes the fineness ratio:
a. It is a dimensionless measurement of an animals body length to its diameter
b. It is a non-dimensional ratio between density and viscosity
c. Fineness ratio has a maximum value of 1.0
d. A ratio of fluid viscous and inertial forces
19. What is the cause of Pressure Drag?
a. Streamline separation from the object
b. Drag caused from the no-slip condition
c. A Sum of all drag acting on a body
d. The stopping of particles along the boundary layer 

20. Which of the following is true for the no-slip condition:
i. the fluid’s viscosity causes molecules to ‘stick’ to solids
ii. results in zero velocity at the boundary layer
iii. effects decrease as distance from the boundary layer increases
a. (i)
b. (i) and (ii)
c. (ii) and (iii)
d. None of the above
e. All of the Above
21. Which term in the Balanced Energy Equation is determined by the Animals behavior?
a. A
b. R
c. BMR
d. SDA
22. Which of the following is the most energy efficient swimmer?
a. Anguilliform
b. Carangiform
c. Sub-Carangiform
d. Thunniform
23. What is the main reason why Anguilliform swimming is so inefficient?
a. The have finlets
b. Elongated dorsal fin
c. Caudal peduncle
d. Unnecessary head movement 
24. Which of the following is a Thunniform adaptation that minimizes wasted movements which swimming:
a. Elongated dorsal fin
b. Caudal Peduncle
c. Paired median fins 
d. Small head
25. A fish has deep red and lateral red muscle. Is it likely to be a(n):
a. Salmon
b. Tuna
c. Eel
d. Pufferfish
26. Which of the following are adaptations to reduce drag:
i. Smooth, reduced scales
ii. Recessed eyes
iii. Fin slots
iv. Dorso-ventral plane of flexion
a. (i)
b. (i) and (ii)
c. (i) (ii) and (iii)
d. (ii) and (iii)
e. all of the above
27. Hydrodynamic effieciency is a ratio relating:
a. Power output to input
b. fluid viscous and inertial forces
c. Pressure drag to friction drag
d. A non-dimensional ratio between density and viscosity
28. Which term in the Balanced Energy equation is hydrodynamic efficiency related to?
a. A 
b. BMR
c. SDA
d. (ΔB+ΔR)
29. Which value represents the most hydrodynamically efficient animal:
a. 0.1
b. 0.5
c. 0.9
d. 2
e. 0
30. Why does porpoising in dolphins and penguins have different behavioral contexts?
a. Due to issues of scale
b. Geographic differences
c. They in fact have the same context
d. Don’t know
31. In the balanced energy equation, specific dynamic equation refers to:
a. Energy costs associated with respiration
b. The total energy cost associated with maintenance
c. Digestive energy costs
d. All of the above
32. Reynolds number reflects:
a. The influence of shape on the magnitude of drag
b. A dimensional ratio regarding how drag increases with speed
c. The ratio between viscous and inertial forces
d. A ratio between drag and speed
33. Which of the following is true:
a. Fineness ratio increases with size
b. Fineness ratio reflects the influence of form on total drag
c. Fineness ratio increases with speed
d. All of the above
34. Which of  the following statements is correct:
i. Friction drag arises because of the “no-slip condition”
ii. Friction drag increases with increasing surface area
iii. Friction drag is speed dependent
a. All statements are incorrect
b. Only (i) is true
c. (i) and (ii) are true
d. All statements are true
35. Pressure drag is a function of :
a. Surface roughness
b. Fineness ratio
c. Reynolds number
d. All of the above
36. When the ratio of the energy cost of porpoising relative to swimming deeply submerged is less than 1.0, which of the following best describes the situation:
a. Porposing is energetically more expensive than near surface swimming
b. Deeply submerged swimming is more energy efficient that porpoising
c. Porpoising is energetically cheaper than any other strategy
d. Porpoising is the most energetically costly energy
37. Convergent evolution occurs when:
a. Different forms evolve differently given different selective pressures
b. Distantly related forms appear similar due to the same selective pressures
c. Distantly related forms have ancestors with similar modes of life
d. Phylogenetically closely related forms diverge
38. Hydrodynamic efficiency is defined as:
a. The energy or power ratio of the overall work done and that usefully delivered to the water to propel the body
b. A non-dimensional ratio of the force generated in swimming to that usefully directed in propulsion
c. A measure of the relative effectiveness of swimming in different forms
d. How much metabolic energy is produced in swimming divided by that produced by the propulsive musculature
39. In body and caudal fin steady swimming differences in hydrodynamic efficiency in different forms best reflects:
a. Selection for fast swimming in phylogenetically related forms
b. Differences in propulsive muscle efficiency between forms
c. Improvement in functional design and movement pattern for efficient body and caudal fin propulsion
d. Evolution toward increasing swimming efficiency in related forms
40. For constant speed swimming it can be expected that improvements in propulsive efficiency will be associated with:
a. Maximizing energy gain from foraging by minimizing required swimming speeds
b. Adaptations that maximize muscle power development for increasing speed
c. Drag reduction adaptations that reduce the energy cost of propulsion
d. Adaptations that minimize drag and increase thrust
41. Anguilliform swimming is relatively inefficient because:
a. A net lateral force imbalance is associated with ineffective thrust generation and large energy losses
b. Too little thrust is developed to generate higher cruising speeds
c. The mass of propulsive musculature is low due to lateral compression of the body
d. Drag is high on a scale of thrust production
42. Improvements in hydrodynamic efficiency in carangiform over anguilliform locomotion can best be attributed to:
a. The development of a somewhat streamlined form
b. A degree of partitioning of adaptations associated with thrust production
c. Strategic placement of the median and paired fins to minimize side forces
d. All of the Above
43. Which of the following statements is correct:
i. Carangiform swimmers are “generalists” from the standpoint of functional body design and movement pattern
ii. Carangiform swimmers show localized, optimally placed and formed median and paired fins that eliminate to recoil forces
iii. Carangiform swimmers can achieve hydrodynamic efficiencies of the order of  0.75
a. Only (i) and (iii) are correct
b. Only (i) and (ii) are correct
c. All statements are correct
d. All statements are false
44. Which of the following is true:
a. Thunniform swimmers evolved from anguilliform ancestors
b. Convergent evolution is “complete” among thunniform swimmers
c. All thunniform swimmers are closely phylogenetically related
d. Through adaptations that minimize drag and maximize thrust, thunniform swimmers exhibit the highest values of hydrodynamic efficiency among aquatic animals
45. The overall (aerobic) efficiency of fish swimming is given by:
a. The muscle efficiency divided by propulsive efficiency
b. The product of propulsive and muscle efficicency
c. Subtracting the energy wasted in swimming from that generated by the propulsive musculature
d. The product of metabolic and propulsive efficiency
46. Of the following statements:
i. At low speeds only red muscle is active in carangiform and thunniform swimmers
ii. At intermediate speeds red and pink muscles are active in carangiform and thunniform swimmers
a. All statements are true
b. All statements are false
c. Only (i) is true
d. Only (i) and (iii) are true
e. Only (i) and (ii)
47. The turning performance of thunniform swimmers is relatively poor because of:
a. A lack of body flexibility
b. Poor median and paired fin development
c. High Speed
d. High Speed, lack of body flexibility and depth of section
48. Finlets in thunniform swimmers likely function to:
a. Greatly reduce drag by rectifying cross-flow
b. Possibly reduce drag through flow control
c. Hinder turning ability
d. Increase forward speed through significant drag reduction
49. Median and paired fin swimmers may best be described as:
a. Slow, clumsy, inefficient swimmers
b. Slow, low-powered, highly maneuverable
c.  Slow, low-powered, poisonous
d. Slow, hydrodynamically inefficient and unstreamlined
50. “Generalists” are best described as forms that:
a. Show ideal habitat dependent, hydrodynamic form and movement patter
b. Lack specializations that preclude them from many habitats
c. Exhibit a suite of moderately efficient hydrodynamic adaptations allowing for the exploitation of a variety of different habitats
d. Are well-suited to specialized habitats

51. Where is negative pressure generated?
a. On the upper surface
b. On the lower surface
c. On both the upper and lower surface
d. Negative pressure is not generated
52. Where is positive pressure generated?
a. On the upper surface
b. On the lower surface
c. On both the upper and lower surface
d. Positive pressure is not generated
53. The Difference between positive and negative pressure results in:
a. Lift only
b. Drag only
c. Aerodynamic force
d. None of the above
54. In what direction does Lift act
a. Parallel to direction of airflow
b. Depends upon the orientation of the animal
c. Normal to direction airflow
d.  Does not act in any particular direction
55. In what direction does Drag act
a. Parallel to airflow direction
b.  Depends on the orientation of the animal
c. Normal to airflow direction
d. Does not act in any consistent direction

56. What are the characteristics of a good airfoil:
a. Maximizes the difference between Positive and Negative Pressure
b. Minimizes the difference between Positive and negative Pressure
c. Maximizes Positive pressure
d. Minimizes Negative Pressure

57. Which of the following are methods of countering drag
i. Doing Mechanical work
ii. Descending at an angle where the animals weight counters drag
iii. Taking a “run-up” to take-off
a. (i) only
b. (ii) only
c. (i) and (ii)
d. (i), (ii), and (iii)
e. None of the above

58. Which of the following are components of Aerodynamic Drag
i. Profile 
ii. Parasite
iii. Induced
iv. Parallel
a. All of the above
b. None of the above
c. (i), (ii), (iv)
d. (i), (ii), (iii)

59.  Profile Drag is:
a. Frictional Drag of the wings
b. Frictional Drag of the body
c. Caused by a flow of air around the wingtips to equalize the upper and lower wing surfaces

60. Parasite Drag is:
a. Frictional Drag of the wings
b. Frictional Drag of the body
c. Caused by a flow of air around the wingtips to equalize the upper and lower wing surfaces

61. Induced Drag is:
a. Frictional Drag of the wings
b. Frictional Drag of the body
c. Caused by a flow of air around the wingtips to equalize the upper and lower wing surfaces

62. A large wingspan spreads the wake by spreading the tips apart. This does what:
a. Reduces Parasite Drag
b. Reduces Induced Drag
c. Reduces Profile Drag

63. Flapping Flight is Derived from gliding
a. True
b. False

64. Hovering is the most energetically expensive method of flight
a. True
b. False

65. Which part of the wing is longest?
a. Bottom
b. Top
c. Equal length
d. The tip

66. A wing with a high aspect ratio is one that:
a. Is long and narrow
b. Short and stubby
c.  Moderate length and chord


67. A wing with low aspect ratio
a. Is long and narrow
b. Short and stubby
c. [bookmark: _GoBack]Moderate length and chord

68. If a bird routinely flies long distances what is the aspect ratio of its wings most likely to be?
a. Moderate 
b. Low
c. High
d.  Don’t know

69. If a bird moves primarily by gliding what is the aspect ratio of the wing likely to be:
a. Intermediate
b. High 
c. Low
d. Don’t Know

70. Parasite Power is:
a. The work against form and friction drag of the body
b. Work against form and friction drag of the wings
c. Work needed to generate Lift and thrust
d. Work needed to accelerate wings at each stroke

71. Profile Power is:
a. The work against form and friction drag of the body
b. Work against form and friction drag of the wings
c. Work needed to generate Lift and thrust
d. Work needed to accelerate wings at each stroke

72. Induced Power is:
a. The work against form and friction drag of the body
b. Work against form and friction drag of the wings
c. Work needed to generate Lift and thrust
d. Work needed to accelerate wings at each stroke

73. Inertial Power is: 
a. The work against form and friction drag of the body
b. Work against form and friction drag of the wings
c. Work needed to generate Lift and thrust
d. Work needed to accelerate wings at each stroke

74. One way to reduce parasite power is to:
a. Have a large wingspan
b. Have a short wing stroke cycle
c. Streamline the body
d. Parasite power is relatively insignificant

75. One way to reduce Induced power is to:
a. Have a large wingspan
b. Have a short wing stroke cycle
c. Streamline the body
d. Induced power is relatively insignificant
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