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48 The comman Eastern mole, a mammal, typically has a mass of 75 g which corresponds to about 7.5 moles of atoms, (A mole of atoms is 6,02 = 103 atoms,) In atomic mass units (u), what is the average mass of the atoms in the common Eastern mole?
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49 Atradtional unit of ength in Japanis the ken (1 ken = 197 m), What ave the vatios of (z) square kens to square meters and (b) cubic kens to cubic meters? What s the volume of a cylindrical water tank of height 5.50 kens and radius 3.00 kensin (¢) cubic
hens and () cubc meters?
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50 You receive orders o sai due eastfor 245 mito put your salvags ship directly over a sunken pirate ship, However when your divers probe the ocean floor at thatlocation and find no evidence of aship, you radio back to your souree of information, anly to
dliscover thatthe saling distance was supposed to be 24.5 nautical mils, not regular miles, Uss the Length table in Appendi D to caleulate hovw far horizontally you ars from the pirate ship in Hlometers.
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51 Density and liguefaction, A heavy object can sink info the ground during an earthquake if the shaking causes the ground to undergo liguefaction, in which the soil grains experience litle friction s they slide over one another. The ground s then effectively
quicksand. The possibiity of iquefaction in sandy ground can be predicted in terms of the void rtio e for a sample of the ground:e = Vyigg/Vorsiys Heve, Vs the total valume of the sand gains n the sample and Vyig s the total volume between the
grains (in the voids), If e exceeds a critical value of 0.80, iquefaction can occur during an earthquake, What s the corresponding sand density pogyg? Solid slicon dioside (the primary component of sand) has a density of pgi, = 2.600 1* kg/ma.
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52 Billion and trllon, Until 1974, the U3, and the UK, used the same names to mean different large numbers. Hers are two examples: In American English a bilion means a number with 9 zeros after the { and in Briish Fnglishit formerly meant a number with
12 2eros afer the L. In American English a riion means a number with 12 zeros afterthe 1 and in Britsh English it formerly meant a number with 18 zevos after the L. In scientifi notation with the prefves in Table 1.2, whatis 40 billon meters n (2] the

American use and (0] te former British use What is 5.0 trilion meters in (c) the American use and (d) the former Brifish use?
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53 Towmships. I the Unifed Sfates, eal estate can be measured interms oftowmships: 1 township = 36 miz, i 640 atres, L acre = 4840 ydz, 1 yd2 =08 | you v 30 fowmships, hovw many square feetof real estate do you own?
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54 Measures of o man. Leonardo da Vinci, renowned for his understanding of human anatomy, valued the measures of a man stated by Vitruvius Pollio, a Reman architect and engineer of the first century BC: four fingers make one palm, four palms make one
foot, six palms make one cubit, and four cubits make a man's height. If we take a finger width to be 0.75 in, what then ave (a) the length of a man's foot and (b) the height of a man, both in centimeters?
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55 Dog years. Dog ovners like to convert the ag of a dog (dubbed dog years) to the usual meaning of years to account for the more rapid aging of dogs, One measure of the aging process in both dogs and humans is the rate at which the DNA changes ina

process called methylation, Research on that process shows that after the first year, the equivalent age of a dog s given by

cquivalent ago = 16 In{dogyears) + 3,
where Inis the naturallogarithm, What then is the equivalent age of a dog on s 13th birthday?
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58 20,000 Leagues Under the Sea. In ules Verne's classic science fiction story (published as a serial from 1889 to 1870), Captain Nema travels in his underwater ship Noutilus through the seas of the world for a distance of 20,000 leagues, where a (metric)

league is equal to 4,000 k. Assume Earth is spherical with a radius of 6378 km. How rany times could Nemo have traveled around Earth?
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59 Sea mile. A sea mile is a commeonly used measure of distance in navigation but, unlike the nautical mile, it does not have a fixed value because it depends on the latitude at which it is measured. It is the distance measured along any given longitude that

subtends 1 arc minute, as measured from Earth’s center (Fig.1.5). That distance depends on the radius r of Earth at that point, but because Earth is not a perfect sphere but is wider at the equator and has slightly flattened polar regions, the radius depends on

the latitude. At the equator; the radius is 6378 km; at the pole it is 6356 km. What is the difference in a sea mile measured at the equator and at the pole?
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60 Noctilucent clouds. Soon after the huge 1883 volcanic explosion of Krakatoa Island (near Java in the southeast Pacific), silvery, blue clouds began to appear nightly in the Northern Hemisphere early at night. The explosion was so violent that it hurled dust to
the mesosphere, a cool portion of the atmosphere located well above the stratosphere. There water collected and froze on the dust to form the particles that made the first of these clouds. Termed noctilucent clouds (“night shining"), these clouds are now
appearing frequently (Fig. 1.6a), signaling a major change in Earth’s atmosphere, not because of volcanic explosions, but because of the increased production of methane by industries, rice paddies, landfills, and livestock flatulence.
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Figure 1.6 Problem 60. (a) Noctilucent clouds. (b) Sunlight reaching the observer and the clouds.
The clouds are visible after sunset because they are in the upper portion of the atmosphere that is still illuminated by sunlight. Figure 1.6b shows the situation for an observer at point A who sees the clouds overhead 38 min after sunset. The two lines of light

are tangent to Earth's surface at 4 and B, at radius r from Earth's center, Earth rotates through angle 0 between the tiwo lines of light, What is the height H of the clouds?
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1 Class time, the long of t. For a common four-year undergraduate program, what are the total number of (2) hours and [b) seconds spentin class? Enter your answer in scientific notation,
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