Module 1
The Basics
1.1 A molecule is broken down into its constituent atoms. Do these atoms have the same properties as the molecules? __________________________________________________________________________________________________________________________________________________________________________

1.2 When salt is dissolved in water, it actually breaks down into two different substances. Is salt composed of atoms or molecules? _______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

1.3 A student measures the mass of a book as 12,321g. What is the books mass in kg?  _____________________________________________________________________________________

1.4 If a glass contains 0.121L of milk, what is the volume of milk in mL?
____________________________________________________________________________________

1.5 In the National Basketball Association (NBA), the distance from the three-point line to the basket is 723.9 cm at the top of the arc. What is the distance in meters?   ______________________________________________________________________________

1.6 A piece of yarn is 3.00 inches long. How many centimeters long is it?  _____________________________________________________________________________________

1.7 How many slugs are there in 12 kg? _____________________________________________________________________________________
1.8 If an object occupies 3.2 gallons of space, how many liters of space does it occupy? _____________________________________________________________________________________

1.9 Muriatic acid is sold in hardware stores for use in cleaning. Pool owners, for example, use it to clean hard water stains and algae stains from their pools. Its active ingredient is hydrochloric acid. The Works® is a toilet bowl cleaner with hydrochloric acid as its active ingredient. There are approximately 3.50 grams of hydrochloric acid in a liter of muriatic acid, and there are approximately 30 grams of hydrochloric acid in a liter of The Works. Why is muriatic acid a more powerful cleaner than The Works?___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
1.10 Sodium (so’ dee uhm) is a necessary part of a healthy diet.  If a person does not ingest enough sodium every day, that person will get sick & perhaps die. Nevertheless, some people try to limit their sodium intake by eating low salt diets. How can it be good to limit your sodium intake, even though sodium is a necessary part of body chemistry? _______________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Module 2
Air
2.1 Suppose you left a glass of water outside on two different days. On the first day, it is warm and humid.  On the second day, it is the same temperature, but the humidity is low. Each day, you measure how long it takes the water to completely evaporate from the glass. On which day will the time it takes the water to evaporate be the smallest? _____________________________________________________________________________________

2.2 Suppose you did the same experiment that was described in problem 2.1 when the relative humidity was 100%. How quickly would the water evaporate from the glass?  _____________________________________________________________________________________ 

2.3 If a scientist were to measure the percentages of nitrogen and oxygen in a sample of air that was not dry, would they be greater than, less than, or essentially the same as the percentages shown in Fig. 2.1? _________________________________________________________________________________

2.4 At high altitudes, there is less air around you as compared to lower altitudes. Would a candle at high altitudes burn dimmer, brighter, or essentially the same candle at low altitudes? _____________________________________________________________________________________

2.5 If We know that if the carbon dioxide concentration were too low, plants would starve. Conversely, experiments indicate that many plants actually flourish when the concentration of carbon dioxide in their vicinity increases. How can this fact help explain why some experiments indicate that houseplants tend to grow better when their caretakers talk to them? ______________________________________
_____________________________________________________________________________________

2.6 We know that our bodies do not use the nitrogen we inhale. Nevertheless, in Fig. 2.5, notice that the percentage of nitrogen in exhaled air is lower than the percentage of nitrogen in inhaled air. If our bodies do not use nitrogen in any way, why does the percentage decrease? _______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2.7 One popular thing to do in American politics is to note that many of the past few years have been some of the warmest ever recorded. This is then used to support the idea that global warming is happening. What is wrong with that kind of argument? ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2.8 The concentration of argon in the air is about 0.9%. What is this in ppm?  _____________________________________________________________________________________

2.9 Convert 11 ppm into percent. _____________________________________________________________________________________

2.10 One evolutionary theory of how life originated on the planet requires that, at one point, there was no oxygen in the atmosphere. This theory, of course, assumes that the first life form did not breathe oxygen. Since there are organisms today that can exist without breathing oxygen, this is not as fantastic as it may first sound. Based on what you learned in this section, however, what serious objection can you raise against the theory that life originated on an earth with no oxygen in its air? _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2.11 Suppose you could institute regulations that would be targeted at one specific air pollutant. Based on the data in Fig. 2.9, which air pollutant would be best to target from a cost/benefit point of view.  _____________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Module 3
The Atmosphere
3.1 In general, should atmospheric pressure increase or decrease as altitude increases? _____________________________________________________________________________________

3.2 The atmospheric pressure is 1.1 atm. Which of the following values for atmospheric pressure would you see in the weather report: 29.9 inches, 32.9 inches, or 28.1 inches?   _____________________________________________________________________________________ 

3.3 In chemistry, mixtures are classified as being either heterogeneous or homogeneous. Based on what you learned about the difference between the heterosphere and the homosphere, classify milk as a heterogeneous or a homogeneous mixture. What about Italian salad dressing? _________________________________________________________________________________

3.4 If an airplane travels at altitudes of over 4 kilometers, it is required to have a special oxygen supply for the pilot. As you just learned, however, that altitude is well within the homosphere, where the air is 21% oxygen.  Why, then, does the pilot need a special oxygen supply at this altitude?  _______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3.5 A supersonic jet travels in the stratosphere. If such a plane were flying over a region experiencing thunderstorms, how would the supersonic jet be affected?  __________________________________________________________________________________________________________________________________________________________________________
_____________________________________________________________________________________

3.6 Water freezes at 32 degrees Fahrenheit. Suppose you were able to watch a sealed vial of water travel up through the homosphere. It would freeze once it got 5 to 7 kilometers high. Would the frozen water ever melt as the vial traveled farther up? If so, where would this happen?  _______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3.7 Two cold bricks are put in contact with one another. The first one has a temperature of -1.00 degrees Celsius, and the other has a temperature of -10.00 degrees Celsius. Is there any heat in this two-block system?  ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3.8 A thermometer reads 25.00 degrees Celsius. Suppose you put that thermometer into a liquid, and the thermometer reading increases to 80.17 degrees Celsius. A bright observer notes that the temperature of the substance was actually a tad higher than 80.17 degrees Celsius the instant the thermometer was placed in it. Is the observer correct? Why or why not ? _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3.9 Those who are against the CFC ban point out that the CFC’s are four to eight times heavier than the nitrogen and oxygen in the air. As a result, they say, there is no way that CFC’s can float up to the ozone layer. Why are they wrong? _______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3.10 Those who are for the CFC ban claim that skin cancer rates have increased in Australia as a result of the “ozone hole”. Although skin cancer rates have increased in Australia (and around the world), why is it hard to believe that the increase is a result of the ozone hole?  ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


3.11 Sometimes, disturbances in the sun’s magnetic field can cause disturbances in the ionosphere. Suppose you were listening to an AM radio at the same time of such a disturbance. Would you notice? What if you were listening to a shortwave radio transmission from another continent?   _____________________________________________________________________________________
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Module 4
The Wonder of Water
4.1 Suppose you want a precise measurement of rainfall in your area, so you set a rain gauge outside. After it rains, you measure the level of water in the gauge and record the result. You then empty the rain gauge and wait for the next rain. There are at least two sources of possible experimental error with this procedure. One will lead to a measurement that is too low and the other will lead to a measurement that is too high. What are these sources of error?  __________________________________________________________________________________________________________________________________________________________________________

4.2 The chemical formula for baking soda is NaHCO₃. How many atoms make up one molecule of baking soda? _____________________________________________________________________________________ 

4.3 Vinegar’s active ingredient is acetic (us see’ tik) acid. C₂H₄O₂.  How many of each atom (see the discussion above if you forget what the symbols mean) are present in a molecule of acetic acid? _________________________________________________________________________________

4.4 The sugar in green, leafy vegetables is called glucose. A molecule of glucose contains 6 carbon atoms, 12 hydrogen atoms, and six oxygen atoms.   What is the chemical formula of glucose? _____________________________________________________________________________________

4.5 Suppose you had a positively charged object to hold next to the stream of water in Experiment 4.2. Would the stream bend the same way as it did with the comb, or would it bend the opposite way? Why?   __________________________________________________________________________________________________________________________________________________________________________
_____________________________________________________________________________________

4.6 Hydrochloric Acid, HCl, is a powerful acid often used in cleaning. While “H” stands for hydrogen, “Cl” stands for chlorine.  Chlorine atoms can pull on electrons much more strongly than can hydrogen atoms. Is HCl polar? If so, where is the small negative charge: on the chlorine atom or the hydrogen atom?  _______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4.7 Chlorine gas, is a molecule composed of two chlorine atoms bonded together with a chemical bond. Is this molecule polar? Why or why not?   ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4.8 Water does not dissolve gasoline. Is gasoline most likely made up of ionic, polar, or nonpolar molecules?  __________________________________________________________________________________________________________________________________________________________________________4.9 Suppose you did experiment 4.3 with gasoline instead of water. (Don’t actually do it; the fumes are dangerous!) Would table salt dissolve in gasoline? What about canola oil? _______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4.10 Water has a very high boiling point (the temperature at which it boils) compared to most other substances that are liquid at room temperature. Use hydrogen bonding to explain why this is the case._____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


4.11 Butane is a gas at room temperature, but it is stored under pressure as a liquid in a butane lighter. The chemical formula is C₄H₁₀. Isopropyl alcohol (commonly called rubbing alcohol) is another liquid you might have around the house. Its chemical formula is C₃H₈O. One of these liquids participates in hydrogen bonding. Which one?  _____________________________________________________________________________________
_____________________________________________________________________________________

4.12 Calcium and magnesium ions are both the result of atoms that lose electrons. Thus, they are positively charged ions. Suppose you actually could remove calcium and magnesium ions from water without replacing them with other positive ions. If you slowly started removing only calcium and magnesium ions from the water, you would find that as time went on, removal of the ions would become more and more difficult. Eventually, it would nearly impossible to remove any more calcium or magnesium ions in the water, even though there might still be many ions left. Why? 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Module 5
The Hydrosphere
5.1 Suppose you are given a sample of water taken from somewhere in the earth’s hydrosphere.

a. Would it most likely be saltwater or freshwater?  ______________________________________

b. If it is freshwater, where did it most likely come from?  _________________________________

c. If the person who collected the sample tells you it is freshwater that originally came from a liquid source, where did it most likely come from?  _____________________________________


5.2 Water that was originally in a plant ends up in a cloud. What two processes of the hydrologic cycle caused it to be transferred in that way? ____________________________________________________________________________________________________________________________________________________________________

5.3 Rain that hits the land can travel as a liquid into a lake, river, stream, or ocean in two different ways? What are they?  _______________________________________________________________________ _____________________________________________________________________________________ 

5.4 Suppose a scientist studies two groundwater sources. The first is an underground river that flows quickly into a large lake. The second is a large basin of underground water that moves at a much slower rate towards a small pond. Which groundwater source has the longest residence time?  _________________________________________________________________________________

5.5 Suppose you analyzed the salinity of three samples of ocean water. One was taken from deep in the ocean, one was taken from near the surface, and one was taken from a place near where a large river emptied into the ocean. If the salinities of samples 1, 2 and 3 were 37 grams per kilogram, 25 grams per kilogram and 35 grams per kilogram, respectively, which sample was taken near the river? _____________________________________________________________________________________

5.6 If a lake were completely  isolated from all rivers and streams so that the only way it could get rid of water was by evaporation, would it most likely be a freshwater or saltwater source?   _____________________________________________________________________________________5.7 A sailor brings you a chunk of ice that he thinks came from an iceberg. Based on the description of what he saw, however, you think that it might have been from a large chunk of sea ice. How could you tell whether the ice is from an iceberg or from sea ice?   _______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

5.8 You are studying a sample of soil and want to know if it came from above or below the water table. What could you do to determine this?    ___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

5.9 In a certain region, the depth of the water table is measured. If there is a lot less rain than usual over the summer, what will happen to the depth of the water table?   __________________________________________________________________________________________________________________________________________________________________________5.10 Suppose you have a balloon whose volume you can change. You inflate it to a volume of 1 liter and measure the temperature of the gas inside. You then very quickly compress the balloon so that its volume is only 0.5 liters. What happens to the temperature of the gas inside?  _______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Module 6
Earth and the Lithosphere
6.1 Consider the three types of rock mentioned in this section. Which would be more likely to be found deep in the crust? _____________________________________________________________________


6.2 Suppose you had a long, steel rod, and you stood at one end of it while a friend stood at the other end. Consider the following experiment: Your friend hit his end of the rod with a hammer, and you listen for the sound. You then press an ear against the rod, and your friend hits it with the hammer again. In which case would the sound be louder? NOTE: Please don’t try this at home! ____________________________________________________________________________________________________________________________________________________________________

6.3 Suppose you were able to remove a sample of the plastic rock from the asthenosphere and take it into a laboratory. Would it behave differently that a rock sample you took from earth’s crust? Why or why not?   ____________________________________________________________________________ _____________________________________________________________________________________ 

6.4 Would water be subject to pressure freezing? Why or why not? ______________________________  _____________________________________________________________________________________

6.5 Regardless of whether the dynamo theory, the rapid decay theory, or some as yet unknown theory is correct in explaining the earth’s magnetic field, we are reasonably certain that substances  in the core of the earth are in motion. Why? ____________________________________________________________ _____________________________________________________________________________________

6.6 Would plate tectonics work if the mantle were made out of normal, solid rock?    _____________________________________________________________________________________


6.7 look at Fig. 6.3. Assuming plate tectonics is true, where would you expect the majority of the earthquakes in the United States to occur?   _____________________________________________________________________________________

6.8 Suppose you could measure the energy of an earthquake at its focus. How would it compare to the energy of the earthquake at its epicenter?     _______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

6.9 A seismologist is studying a region near a fault. She measures two earthquakes. One measures 2 on the Richter scale, and the next measures 5. How many times more energy does the second earthquake release as compared to the first?    __________________________________________________________________________________________________________________________________________________________________________6.10 Which kinds of mountains are formed as the result of rock masses moving against each other?   _____________________________________________________________________________________

Module 7
Factors That Affect Earth’s Weather
7.1 Is it possible to have altocirrus clouds? Why or why not? _______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

7.2 If a group of cumulus clouds were higher than typical cumulus clouds but were also dark, what would they be called? ___________________________________________________________________

7.3 Suppose the earth was tilted opposite of the way it is now. Would the Northern Hemisphere experience summer at the earth’s aphelion or perihelion?    _____________________________________________________________________________________ 

7.4 Between what dates is the length of the day less than 12 hours in the Southern Hemisphere and at the same time decreasing from day to day?  _________________________________________________

7.5 Suppose the earth’s orbit around the sun was circular rather than elliptical. If that were true, the earth would always be the same distance from the sun. Under these conditions, would there still be seasons? _________________ ____________________________________________________________ 

7.6 On a day at the beach, you notice that the sand is so hot that it is hard to walk on it with bare feet. At the same time, however, the ocean is quite cool. When you left your hotel, you noticed no breeze at all, but when you got to the beach, you noticed a reasonably strong breeze. Is the wind blowing from the ocean to the shore or vice versa?
   _____________________________________________________________________________________

7.7. Suppose you fire a missile from Southern California to a point in northern Canada that is due north of your location in California. Ignoring the effects of wind and weather, would you aim the missile due north, northwest or northeast?   __________________________________________________________

7.8 The global patterns of wind circulation in Fig. 7.9 indicate that in Mexico the winds should be blowing basically east to west. Does this mean that in Mexico the wind will never blow from west to east?   _______________________________________________________________________________

7.9 Suppose you were to observe a long, light rain. After the rain is over and the sky is clear, would you expect warmer temperatures or colder temperatures? ________________________________________

7.10 Why can’t an occluded front start out with the weather typical of a cold front and then end with the weather typical of a warm front? ______________________________________________________   __________________________________________________________________________________________________________________________________________________________________________

Module 8
Weather and Its Prediction
8.1 If a thunderstorm is not accompanied by strong, upward gusts of wind, will the thunderstorm produce hail? _________________________________________________________________________

8.2 How can you tell the difference between sleet and freezing rain? _____________________________ _____________________________________________________________________________________

8.3 If a thunderstorm produces hail, in which stage of the thunderstorm would it come?    _____________________________________________________________________________________ 

8.4 A thunderstorm begins, raining heavy sheets of rain for more than an hour before the rain begins to lighten. Was this thunderstorm composed of one cell or many cells?   _____________________________________________________________________________________

8.5 Survivors of lightning strikes say that just before the lightning hit, their hair stood up. Why does this happen? ____________________________________________________________ _________________ _____________________________________________________________________________________ 

8.6 The early warning stage of a tornado is called a “funnel cloud”.  This is a cone shaped extension of a cloud that is pointed toward the ground. When a small funnel cloud that is still high off the ground is spotted, which stage is the tornado in? _____________________________________________________
   _____________________________________________________________________________________

8.7. Suppose are unfortunate enough to be caught in a hurricane. The winds are blowing, the rain is coming down, and water is everywhere. Suddenly it is sunny and calm. Is the hurricane over?   _____________________________________________________________________________________

8.8 Ground-based temperature measurements tend to be made near places where people live, whereas satellite temperature measurements cover essentially the whole earth. Would you expect the average temperature of the earth, as calculated by ground-based measurements, to be higher than or lower then that calculated by satellite measurements? As time moves on and cities get larger, would you expect the difference between satellite measurements and ground-based measurements to be the same or increase? ___________________________________________________________________________

8.9 Based on Fig. 8.9, would you expect to experience higher or lower atmospheric pressure if you left San Francisco and started heading east?  ___________________________________________________

8.10 Based on Fig. 8.9, where will the occluded front be in the next few days: Mexico or Denver?  _____________________________________________________________________________________   

Module 9
An Introduction to the Physics of Motion
9.1 Suppose you go to a department store that has two floors, and you stand still on an escalator (a moving stairway) that allows you to travel to the second floor.  Perhaps you are a shady-looking character, three security guards are watching you.  The first one is on the escalator with you, also standing still. The second one is standing still on the first floor near the escalator but not on the escalator. The third is standing still on the other escalator that is moving down. Relative to which security guard(s) are you in motion? Relative to which security guard(s) are you not in motion?  __________________________________________________________________________________________________________________________________________________________________________
_____________________________________________________________________________________

9.2 What is the speed of an aircraft that travels 115 miles in 30 minutes?  Put your answer in units of miles per hour. _____________________________________________________________________________________ 

9.3 When measuring the speed of a snail, a good unit to use is millimeters per minute. A snail takes all day (12 hours) to travel 5 meters. What is its speed in millimeters per minute? _________________________________________________________________________________

9.4 Which of the following could represent velocity? 
(a) 123 km/sec         (b) 34m/min east        (c) 24 miles/hour and slowing     (d) 15 meters west _____________________________________________________________________________________

9.5 A plane is flying due east at 520 miles/hour. Another plane is 20 miles east of that plane, flying with a velocity of 650 miles/hour due west. What is their relative velocity?[image: image1.jpg]Firstplane
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   __________________________________________________________________________________________________________________________________________________________________________
_____________________________________________________________________________________

9.6 A child is sledding. He starts at the top of the hill with a velocity of zero, and 3 seconds later he is speeding down the hill at 12 meters per second. What is the child’s acceleration?  _______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

9.7 Once that same child reaches the bottom of the hill, the sled coasts over a long, flat section of snow. If the child’s velocity when the sled starts coasting is 12 meters per second east, and the child coasts for 6 seconds before coming to a halt, what is the child’s acceleration?   __________________________________________________________________________________________________________________________________________________________________________

9.8 A good runner can keep up a pace of 0.15 milers per minute for quite some time. If a runner starts from rest and settles into a velocity of 0.15 miles per minute south after 3 seconds of running, what is the runner acceleration over that 3-second interval?  __________________________________________________________________________________________________________________________________________________________________________9.9 A ball is dropped from the roof of a house. If the ball takes 1.1 seconds to fall, how many feet tall is the house?  _____________________________________________________________________________________

9.10 In order to measure the height of a skyscraper, a person stands on the roof and drops a ball. The instant he drops the ball, he yells to an observer on the ground. The observer starts the stopwatch. When the observer sees the ball hit the ground, the observer stops the stopwatch. From the time elapsed, the observer calculates the height of the skyscraper.  List all experimental errors associated with this experiment. _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Module 10
Newton’s Laws
10.1 A cowboy is riding a horse at a fast gallop. Suddenly, the horse plants his feet and stops. As a result, the cowboy falls off his horse. Will the cowboy fall forward, backward, to the left or to the right?   _____________________________________________________________________________________
10.2 A car is traveling down the road at 30 miles per hour. A truck, driven by a reckless driver, comes up from behind with a speed of 50- miles per hour. The truck slams into the back of the car. Will the cars passengers be flung forward or backward in their seats? _____________________________________________________________________________________ 

10.3 A bomber is dispatched to drop a bomb on a factory. The figure below illustrates three points at which the bomb could be dropped as the plane travels from left to right. Assuming the bomb has no propulsion system of its own, at which point should the bomb be dropped?  (circle your answer)[image: image2.jpg]


 
10.4 Look at the situation illustrated in Figure 10.3.  Suppose you want to push the box across the floor. If the box was filled with something really heavy, would you have to overcome more or less friction compared to a situation in which the box was filled with something light?   _____________________________________________________________________________________

10.5 Suppose you were to drop an object from the top of a building and measure its speed the instant before   it hits the ground. Suppose further that you did the experiment  twice:  once on a clear, sunny day and once during a thick fog. Would there be any difference in the speed of the object? If so, on which day would the object be traveling faster?  __________________________________________________________________________________________________________________________________________________________________________
_____________________________________________________________________________________

10.6 A box (mass=15kg) is given an initial shove and allowed to slide across the floor with no person pushing on it. If the box slides north and experiences an acceleration of 1.1 meters per second² to the south, what is the kinetic frictional force between the box and the floor? _______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

10.7 Suppose someone wanted to keep the box in problem 10.6 moving at a constant velocity. What force must be applied in order to accomplish this feat?   __________________________________________________________________________________________________________________________________________________________________________

10.8 A child wants to slide a block (mass = 10kg) to the east. Static friction between the block and the floor is capable of resisting motion with a force of 30 Newtons west, while the kinetic frictional force is 20 Newtons west. What force must the child exert in order to get the block moving? If the block accelerates at 1.5 m/sec² east as a result of the child’s force, what was the actual force used?   __________________________________________________________________________________________________________________________________________________________________________

10.9 A tennis player hits a ball with her racket. The ball was traveling towards the player, but once she hits it with the racket, the ball begins traveling in the opposite direction. During the hit, the strings on the racket bow. What evidence do you have that the racket exerted a force on the ball? What applied the equal and opposite reaction as required by Newton’s Third Law, and where was the force applied? What evidence do you have for this force?   _____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

10.10 An ice skater stands on the ice with his skates. He is holding a ball. Assuming that friction is so small it can be ignored, what will happen to the ice skater if he suddenly throws the ball hard to the west? _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

