Physics for May:
Chapter 11: Fluid Statics Pg. 389-420 of attached pdf DUE: 5/15
Read and study carefully this until, some will be review others are preparatory for your understanding of physics and how it has biological relationships.
11.1. What Is a Fluid? 
• State the common phases of matter. 
• Explain the physical characteristics of solids, liquids, and gases. 
• Describe the arrangement of atoms in solids, liquids, and gases. 
11.2. Density 
• Define density.
• Calculate the mass of a reservoir from its density. 
• Compare and contrast the densities of various substances. 
11.3. Pressure 
• Define pressure. 
• Explain the relationship between pressure and force. 
• Calculate force given pressure and area. 
11.4. Variation of Pressure with Depth in a Fluid 
• Define pressure in terms of weight. 
• Explain the variation of pressure with depth in a fluid. 
• Calculate density given pressure and altitude.
 11.5. Pascal’s Principle • Define pressure. 
• State Pascal’s principle. 
• Understand applications of Pascal’s principle. 
• Derive relationships between forces in a hydraulic system. 
11.6. Gauge Pressure, Absolute Pressure, and Pressure Measurement 
• Define gauge pressure and absolute pressure. 
• Understand the working of aneroid and open-tube barometers. 
11.7. Archimedes’ Principle 
• Define buoyant force.
• State Archimedes’ principle. 
• Understand why objects float or sink. 
• Understand the relationship between density and Archimedes’ principle. 
11.8. Cohesion and Adhesion in Liquids: Surface Tension and Capillary Action 
• Understand cohesive and adhesive forces. 
• Define surface tension. • Understand capillary action. 1
1.9. Pressures in the Body 
• Explain the concept of pressure the in human body. 
• Explain systolic and diastolic blood pressures. 
• Describe pressures in the eye, lungs, spinal column, bladder, and skeletal system





On a Google Doc. Please answer the following questions and submit to Google classroom DUE: 5/15
Conceptual Questions
6. Give an example in which density is used to identify the substance composing an object. Would information in addition to average density be needed to identify the substances in an object composed of more than one material?
12. In a remote location near the North Pole, an iceberg floats in a lake. Next to the lake (assume it is not frozen) sits a comparably sized glacier sitting on land. If both chunks of ice should melt due to rising global temperatures (and the melted ice all goes into the lake), which ice chunk would give the greatest increase in the level of the lake water, if any? 
13. How do jogging on soft ground and wearing padded shoes reduce the pressures to which the feet and legs are subjected?
16. Atmospheric pressure exerts a large force (equal to the weight of the atmosphere above your body—about 10 tons) on the top of your body when you are lying on the beach sunbathing. Why are you able to get up?
24. Suppose the master cylinder in a hydraulic system is at a greater height than the slave cylinder. Explain how this will affect the force produced at the slave cylinder.
26. Figure 11.16 shows how a common measurement of arterial blood pressure is made. Is there any effect on the measured pressure if the manometer is lowered? What is the effect of raising the arm above the shoulder? What is the effect of placing the cuff on the upper leg with the person standing? Explain your answers in terms of pressure created by the weight of a fluid. 
27. Considering the magnitude of typical arterial blood pressures, why are mercury rather than water manometers used for these measurements?
31. Marbles dropped into a partially filled bathtub sink to the bottom. Part of their weight is supported by buoyant force, yet the downward force on the bottom of the tub increases by exactly the weight of the marbles. Explain why.
37. Could capillary action be used to move fluids in a “weightless” environment, such as in an orbiting space probe?
38. What effect does capillary action have on the reading of a manometer with uniform diameter? Explain your answer.









Problems & Exercises THESE ARE DIFFICULT AND WILL NEED YOUR BRAIN POWER.  You may choose a single partner to help work through these and all other resources.  Please state with whom you worked with if you choose and both submit your own google docs.
3. (a) What is the mass of a deep breath of air having a volume of 2.00 L? (b) Discuss the effect taking such a breath has on your body’s volume and density.
15. The greatest ocean depths on the Earth are found in the Marianas Trench near the Philippines. Calculate the pressure due to the ocean at the bottom of this trench, given its depth is 11.0 km and assuming the density of seawater is constant all the way down.
18. The aqueous humor in a person’s eye is exerting a force of 0.300 N on the 1.10-cm2 area of the cornea. (a) What pressure is this in mm Hg? (b) Is this value within the normal range for pressures in the eye?
22. The left side of the heart creates a pressure of 120 mm Hg by exerting a force directly on the blood over an effective area of 15.0cm2. What force does it exert to accomplish this?
28. (a) Verify that work input equals work output for a hydraulic system assuming no losses to friction. Do this by showing that the distance the output force moves is reduced by the same factor that the output force is increased. Assume the volume of the fluid is constant. (b) What effect would friction within the fluid and between components in the system have on the output force? How would this depend on whether or not the fluid is moving?
30. (a) Convert normal blood pressure readings of 120 over 80 mm Hg to newtons per meter squared using the relationship for pressure due to the weight of a fluid (P=hρg) rather than a conversion factor. (b) Discuss why blood pressures for an infant could be smaller than those for an adult. Specifically, consider the smaller height to which blood must be pumped.
40. Bird bones have air pockets in them to reduce their weight—this also gives them an average density significantly less than that of the bones of other animals. Suppose an ornithologist weighs a bird bone in air and in water and finds its mass is 45.0 g and its apparent mass when submerged is 3.60 g (the bone is watertight). (a) What mass of water is displaced? (b) What is the volume of the bone? (c) What is its average density?
48. A simple compass can be made by placing a small bar magnet on a cork floating in water. (a) What fraction of a plain cork will be submerged when floating in water? (b) If the cork has a mass of 10.0 g and a 20.0-g magnet is placed on it, what fraction of the cork will be submerged? (c) Will the bar magnet and cork float in ethyl alcohol
55. (a) The pressure inside an alveolus with a 2.00×10−4 -m radius is 1.40×103Pa, due to its fluid-lined walls. Assuming the alveolus acts like a spherical bubble, what is the surface tension of the fluid? (b) Identify the likely fluid. (You may need to extrapolate between values in Table 11.3.)
71. Heroes in movies hide beneath water and breathe through a hollow reed (villains never catch on to this trick). In practice, you cannot inhale in this manner if your lungs are more than 60.0 cm below the surface. What is the maximum negative gauge pressure you can create in your lungs on dry land, assuming you can achieve −3.00 cm water pressure with your lungs 60.0 cm below the surface?
76. Calculate the maximum force in newtons exerted by the blood on an aneurysm, or ballooning, in a major artery, given the maximum blood pressure for this person is 150 mm Hg and the effective area of the aneurysm is 20.0cm2. Note that this force is great enough to cause further enlargement and subsequently greater force on the ever-thinner vessel wall. 
77. During heavy lifting, a disk between spinal vertebrae is subjected to a 5000-N compressional force. (a) What pressure is created, assuming that the disk has a uniform circular cross section 2.00 cm in radius? (b) What deformation is produced if the disk is 0.800 cm thick and has a Young’s modulus of 1.5×109N/m2?
