

2A1 - Average velocity and displacement

1. The Sears Tower in Chicago is 443 m tall. Joe wants to set the world's stair climbing record and runs all the way to the roof of the tower. If Joe's average upward speed is 0.60 m/s, how long will it take Joe to climb from street level to the roof of the Sears Tower?

2. An ostrich can run at speeds of up to 72 km/h. How long will it take an ostrich to run 1.5 km at this top speed?

3. A cheetah is known to be the fastest mammal on Earth, at least for short runs. Cheetahs have been observed running a distance of 5.50 x 102 m with an average speed of 1.00 x 102 km/h.

a. How long would it take a cheetah to cover this distance at this speed?

b. Suppose the average speed of the cheetah were just 85.0 km/h. What distance would the cheetah cover during the same time interval calculated in (a)?

4. A pronghorn antelope has been observed to run with a top speed of 97 km/h. Suppose an antelope runs 1.5 km with an average speed of 85 km/h, and then runs 0.80 km with an average speed of 67 km/h.

a.  How long will it take the antelope to run the entire 2.3 km?

b. What is the antelope's average speed during this time?

5. The peregrine falcon is the fastest of flying birds (and, as a matter of fact, is the fastest living creature). A falcon can fly 1.73 km downward in 25 s. What is the average velocity of a peregrine falcon?

6. In the Netherlands, there is an annual ice-skating race called the "Tour of the Eleven Towns” The total distance of the course is 2.00 x 102 km, and the record time for covering it is 5 h, 40 min, 37 s.  Calculate the average speed of the record race.

2A2 – FINDING THE AVERAGE VELOCITY

7. The fastest helicopter, the Westland Lynx, can travel 3.33 km in the forward direction in just 30.0 s. What is the average velocity of this helicopter? Express your answer in both meters per second and kilometers per hour. 

8. The fastest airplane is the Lockheed SR-71 Blackbird, a high-altitude spy plane first built in 1964. If an SR-71 is clocked traveling 15.0 km west in 15.3 s, what is its average velocity in kilometers per hour? 

9. At its maximum speed, a typical snail moves about 4.0 m in 5.0 min. What is the average speed of the snail? 

10. The arctic tern migrates farther than any other bird. Each year, the Arctic - tern travels 3.20 X 104 km between the Arctic Ocean and the continent of Antarctica. Most of the migration takes place within two four-month periods each year. If a tern travels 3.20 X 104 km south in 122 days, what is its average velocity in kilometers per day? 

11. Laura is skydiving when at a certain altitude she opens her parachute and drifts toward the ground with a constant velocity of 6.50 m/s, straight down. What is Laura’s displacement if it takes her 34.0 s to reach the ground?

2B1 – AVERAGE ACCELERATION

12. In 1935, a French destroyer, La Terrible, attained one of the fastest speeds for any standard warship. Suppose it took 2.0 min at a constant acceleration of 0.19 m/s2 for the ship to reach its top speed after starting from rest. Calculate the ship's final speed. 

13. In 1934, the wind speed on Mt. Washington in New Hampshire reached a record high. Suppose a very sturdy glider is launched in this wind, so that in 45.0 s the glider reaches the speed of the wind. If the glider undergoes a constant acceleration of 2.29 m/s2, what is the wind's speed? Assume that the glider is initially at rest. 

14. In 1992, Maurizio Damilano, of Italy, walked 29 752 m in 2.00 h. 

a. Calculate Damilano's average speed in m/s.

b. Suppose Damilano slows down to 3.00 m/s at the midpoint in his journey, but then picks up the pace and accelerates to the speed calculated in (a). It takes Damilano 30.0 s to accelerate. Find the magnitude of the average acceleration during this time interval. 

15. South African frogs are capable of jumping as far as 10.0 m in one hop. Suppose one of these frogs makes exactly 15 of these jumps in a time interval of 60.0 s.

a. What is the frog's average velocity?

b. If the frog lands with a velocity equal to its average velocity and comes to a full stop 0.25 s later, what is the frog's average acceleration? 

16. In 1991 at Smith College, in Massachusetts, Ferdie Adoboe ran 1.00 x 102 m backward in 13.6 s. Suppose it takes Adoboe 2.00 s to achieve a velocity equal to her average velocity during the run. Find her average acceleration during the first 2.00 s. 

17. In the 1992 Summer Olympics, the German four-man kayak team covered 1 km in just under 3 minutes. Suppose that between the starting point and the 150 m mark the kayak steadily increases its speed from 0.0 m/s to 6.0 m/s, so that its average speed is 3.0-m/s.

a. How long does it take to cover the 150 m?

b. What is the magnitude of the average acceleration during that part of the course? 

18. In 1993, bicyclist Rebecca Twigg of the United States traveled 3.00 km in 217.347 s. Suppose Twigg travels the entire distance at her average speed and that she then accelerates at -1.72 m/s2 to come to a complete stop after crossing the finish line. How long does it take Twigg to come to a stop? 

2B2 - AVERAGE ACCELERARTION

19. With a time of 6.92 s, Irina Privalova of Russia holds the women's record for running 60 m. Suppose she ran this distance with a constant acceleration, so that she crossed the finish line with a speed of 17.34 m/s. Assuming she started at rest, what was the magnitude of Privalova's average acceleration. 

20. The solid-fuel rocket boosters used to launch the space shuttle are able to lift the shuttle 45 kilometers above Earth's surface. During the 2.00 min that the boosters operate, the shuttle accelerates from rest to a speed of nearly 7.50 X 102 m/s. What is the magnitude of the shuttles average acceleration? 

21. A type of firework consists of a cardboard tank mounted on plastic wheels and driven forward by a small rocket. Once the rocket ignites, the tank rolls from rest to a maximum velocity of 0.85 m/s forward, at which point the rocket burns out. If the total time that the rocket remains ignited is 3.7 s, what is the average acceleration of the tank? 

22. A handball is hit toward a wall with a velocity of 13.7 m/s in the forward direction. It returns with a velocity of 11.5 m/s in the backward direction. If the time interval during which the ball is accelerated is 0.021 s, what is the handball's average acceleration? 

23. A certain type of rocket sled is used to measure the effects of extreme deceleration. The sled reaches a velocity of +320 km/h, then comes to a complete stop in 0.18 s. What is the average acceleration that takes place in this time interval? 

24. In 1970, Don "Big Daddy" Garlits set what was then the world record for drag racing. With an average acceleration of 16.5 m/s2, Garlits started at rest and reached a speed of 386.0 km/h. How much time was needed for Garlits to reach his final speed? 

25. A freight train traveling with a velocity of -4.0 m/s begins backing into a train yard. If the train's average acceleration is -0.27 m/s2, what is the train's velocity after 17 s?

26. A student on in-line roller skates travels at a speed of 4.5 m/s along the top of a hill. She then skates downhill with an average acceleration of 0.85 m/s2. If her final speed is 10.8 m/s, how long does it take her to skate down the hill? 

27. The Impact is the first commercial electric car to be developed in over 60 years. During tests in 1994, the car reached a top speed of nearly 296 km/h. Suppose the car started at rest and then underwent an average acceleration of 1.60 m/s2. How long did it take the Impact to reach its top speed? 

28. A bicyclist accelerates -0.87 m/s2 during a 3.8 s interval. What is the change in the velocity of the bicyclist and bicycle? 

2C1 - DISPLACEMENT WITH CONSTANT ACCELERATION

29. 1993, Ileana Salvador of Italy walked 3.0 km in under 12.0 min. Suppose that during 115 m of her walk Salvador is observed to steadily increase her speed from 4.20 m/s to 5.00 m/s. How long does this increase in speed take? 

30. In a scientific test conducted in Arizona, a special cannon called HARP (High Altitude Research Project) shot a projectile straight up to an altitude of 180.0 km. If the projectile's initial speed was 3.00 km/s, how long did it take the projectile to reach its maximum height? 

31. In 1990, Dave Campos of the United States rode a special motorcycle called the Easyrider at an average speed of 518 km/h. Suppose that at some point Campos steadily decreases his speed from 100.0 percent to 60.0 percent of his average speed during an interval of 2.00 min. What is the distance traveled during that time interval? 

32. A German stuntman named Martin Blume performed a stunt called "the wall of death" To perform it, Blume rode his motorcycle for seven straight hours on the wall of a large vertical cylinder. His average speed was 45.0 km/h. Suppose that in a time interval of 30.0 s Blume increases his speed steadily from 30.0 km/h to 42.0 km/h while circling inside the cylindrical wall. How far does Blume travel in that time interval?

33. An automobile that set the world record for acceleration increased speed from rest to 96 km/h in 3.07 s. How far had the car traveled by the time the final speed was achieved? 

34. In a car accident involving a sports car, skid marks as long as 290.0 m were left by the car as it decelerated to a complete stop. The police report cited the speed of the car before braking as being "in excess of 100 mph" (161 km/h). Suppose that it took 10.0 seconds for the car to stop. Estimate the speed of the car before the brakes were applied.

35. Col. Joe Kittinger of the United States Air Force crossed the Atlantic Ocean in nearly 86 hours. The distance he traveled was 5.7 x 103 km. Suppose Col. Kittinger is moving with a constant acceleration during most of his flight and that his final speed is 10.0 percent greater than his initial speed. Find the initial speed based on this data.

36. The polar bear is an excellent swimmer, and it spends a large part of its time in the water. Suppose a polar bear wants to swim from an ice floe to a particular point on shore where it knows that seals gather. The bear dives into the water and begins swimming with a speed of 2.60 m/s. By the time the bear arrives at the shore, its speed has decreased to 2.20 m/s. If the polar bear's swim takes exactly 9.00 min and it has a constant deceleration, what is the distance traveled by the polar bear? 

2C2 - DISPLACEMENT WITH UNIFORM ACCELERATION

37. A device at Sandia Laboratories in Albuquerque, New Mexico, uses highly compressed air to accelerate small metal disks to supersonic speeds. Suppose the disk, which is initially at rest, undergoes a uniform acceleration for 0.910 s, at which point it reaches its top speed. If the disk travels 7.19 km in that time, what is its final speed? 

38. Despite their size and awkward appearance, polar bears can run at respectable speeds for short distances. Suppose a polar bear running with an initial speed of 4.0 m/s accelerates uniformly for 18 s. What is the bear's maximum speed if the bear travels 135 m during the 18 s of acceleration? Give the answer in both meters per second and kilometers per hour? 

39. A hockey puck slides 55.0 m along the length of the rink in just 1.25 s. The slight friction between the puck and the ice provides a uniform acceleration. If the puck's final speed is 43.2 m/s, what is its initial speed?

40. A child sleds down a snow-covered hill with a uniform acceleration. The slope of the hill is 38.5 m long. If the child starts at rest and reaches the bottom of the hill in 5.5 s, what is the child's final speed? 

41. A golf ball at a miniature golf course travels 4.2 m along a carpeted green. When the ball reaches the hole 3.0 s later, its speed is 1.3 m/s. Assuming the ball undergoes constant uniform acceleration, what is the ball's initial speed? 

42. A speedboat uniformly increases its velocity from 25 m/s to the west to 35 m/s to the west. How long does it take the boat to travel 250 m west while undergoing this acceleration? 

43. Airplane racing, like horse and auto racing, uses a "track" of a specific length. Unlike the horse or auto tracks, the racing area for airplanes is bounded on the inside by tall columns, or pylons, around which the pilots must fly, and by altitude limitations that the pilots must monitor using their instruments. Different types of races use different arrangements of pylons to make the length of the race longer or shorter. In one particular race, a pilot begins the race at a speed of 755.0 km/h and accelerates at a constant uniform rate for 63.21 s. The pilot crosses the finish line with a speed of 777.0 km/h. From this data, calculate the length of the course. 

44. A hovercraft, also known as an air-cushion vehicle, glides on a cushion of air, allowing it to travel with equal ease on land or water. Suppose a hovercraft undergoes constant uniform acceleration, which causes the hovercraft to move from rest to a speed of 30.8 m/s. How long does the hovercraft accelerate if it travels a distance of 493 m? 

45. A spaceship travels 1220 km with a constant uniform acceleration. How much time is required for the acceleration if the spaceship increases its speed from 11.1 km/s to 11.7 km/s? 

2D1 - VELOCITY AND DISPLACEMENT WITH CONSTANT ACCELERATION

46. In 1986, the first flight around the globe without a single refueling was completed. The aircraft's average speed was 186 km/h. If the airplane landed at this speed and accelerated at -1.5 m/s2, how long did it take for the airplane to stop?

47. The first permanent public railway was built by George Stephenson and opened in Cleveland, Ohio, in 1825. The average speed of the trains was 24.0 km/h. Suppose a train moving at this speed accelerates -0.20 m/s2 until it reaches a speed of 8.0 km/h. How long does it take the train to undergo this change in speed?

48. In a 1986 bicycle race, Fred Markham rode his bicycle a distance of 2.00 x 102 m with an average speed of 105.4 km/h. Markham and the bicycle started the race with a certain initial speed. a. Find the time it took Markham to cover 2.00 x 102 m. b. Suppose a car moves from rest under constant acceleration. What is the magnitude of the car's acceleration if the car is to finish the race at exactly the same time Markham finishes the race? 

49. Some tropical butterflies can reach speeds of up to 11 m/s. Suppose a butterfly flies at a speed of 6.0 m/s while another flying insect some distance ahead flies in the same direction with a constant speed. The butterfly then increases its speed at a constant rate of 1.4 m/s2 and catches up to the other insect 3.0 s later. How far does the butterfly travel during the race? 

50. Mary Rife, of Texas, set a women's world speed record for sailing. In 1977, her vessel, Proud Mary, reached a speed of 3.17 x 102 km/h. Suppose it takes 8.0 s for the boat to decelerate from 3.17 x 102 km/h to 2.00 x 102 km/h. What is the boat's acceleration? What is the displacement of the Proud Mary as it slows down? 

51. The highest speed achieved by a standard nonracing sports car is 3.50 x 102 km/h. Assuming that the car accelerates at 4.00 m/s2, how long would this car take to reach its maximum speed if it is initially at rest? What distance would the car travel during this time? 

52. Stretching 9345 km from Moscow to Vladivostok, the Trans-Siberian railway is the longest single railroad in the world. Suppose the train is approaching the Moscow station at a velocity of +24.7 m/s when it begins a constant acceleration of -0.850 m/s2. This acceleration continues for 28 s. What will be the train's final velocity when it reaches the station? 

53. The world's fastest warship belongs to the United States Navy. This vessel, which floats on a cushion of air, can move as fast as 1.7 x 102 km/h. Suppose that during a training exercise the ship accelerates +2.67 m/s2, so that after 15.0 s its displacement is +6.00 x 102 m. Calculate the ship's initial velocity just before the acceleration. Assume that the ship moves in a straight line. 

54. The first supersonic flight was performed by then Capt. Charles Yeager in 1947. He flew at a speed of 3.00 x 102 m/s at an altitude of more than 12 km, where the speed of sound in air is slightly less than 3.00 x 102 m/s. Suppose Capt. Yeager accelerated 7.20 m/s2 in 25.0 s to reach a final speed of 3.00 x 102 m/s. What was his initial speed?

55. Peter Rosendahl rode his unicycle a distance of 1.00 x 102 m in 12.11 s. If Rosendahl started at rest, what was the magnitude of his acceleration? 

56. Suppose that Peter Rosendahl began riding the unicycle with a speed of 3.00 m/s and traveled a distance of 1.00 x 102 m in 12.11s. What would the magnitude of Rosendahl's acceleration be in this case? 

57. In 1991, four English teenagers built an electric car that could attain a speed 30.0 m/s. Suppose it takes 8.0 s for this car to accelerate from 18.0 m/s to 30.0 m/s. What is the magnitude of the car's acceleration? 

2D2 - VELOCITY AND DISPLACEMENT WITH UNIFORM ACCELERATION

58. The flight speed of a small bottle rocket can vary greatly, depending on how well its powder burns. Suppose a rocket is launched from rest so that it travels 12.4 m upward in 2.0 s. What is the rocket's net acceleration?

59. The shark can accelerate to a speed of 32.0 km/h in a few seconds. Assume that it takes a shark 1.5 s to accelerate uniformly from 2.8 km/h to 32.0 km/h. What is the magnitude of the shark's acceleration?

60. In order for the Wright brothers' 1903 flyer to reach launch speed, it had to be accelerated uniformly along a track that was 18.3 m long. A system of pulleys and falling weights provided the acceleration. If the flyer was initially at rest and it took 2.74 s for the flyer to travel the length of the track, what was the magnitude of its acceleration? 

61. A certain roller coaster increases the speed of its cars as it raises them to the top of the incline. Suppose the cars move at 2.3 m/s at the base of the incline and are moving at 46.7 m/s at the top of the incline. What is the magnitude of the net acceleration if it is uniform acceleration and takes place in 7.0 s?

62. A ship with an initial speed of 6.23 m/s approaches a dock that is 255 m away. If the ship accelerates uniformly and comes to rest in 82 s, what is its acceleration? 

63. Although tigers are not the fastest of predators, they can still reach and briefly maintain a speed of 55 km/h. Assume that a tiger takes 4.1 s to reach this speed from an initial speed of 11 km/h. What is the magnitude of the tiger's acceleration, assuming it accelerates uniformly? 

64. Assume that a catcher in a professional baseball game catches a ball that has been pitched with an initial velocity of 42.0 m/s to the southeast. If the catcher uniformly brings the ball to rest in 0.0090 s through a distance of 0.020 m to the southeast, what is the ball's acceleration? 

65. A crate is carried by a conveyor belt to a loading dock. The belt speed uniformly increases slightly, so that for 28.0 s the crate accelerates by 0.035 m/s2. If the crate's initial speed is 0.76 m/s, what is its final speed? 

66. A plane starting at rest at the south end of a runway undergoes a uniform acceleration of 1.60 m/s2 to the north. At takeoff, the plane's velocity is 72.0 m/s to the north.

a. What is the time required for takeoff?

b. How far does the plane travel along the runway? 

67. A cross-country skier with an initial forward velocity of +4.42 m/s accelerates uniformly at -0.75 m/s2. 

a. How long does it take the skier to come to a stop?

b. What is the skier's displacement in this time interval? 

2E1 - FINAL VELOCITY AFTER ANY DISPLACEMENT

68. In 1976, Kitty Hambleton of the United States drove a rocket-engine car to a maximum speed of 965 km/h. Suppose Kitty started at rest and underwent a constant acceleration with a magnitude of 4.0 m/s2. What distance would she have had to travel in order to reach the maximum speed? 

69. With a cruising speed of 2.30 x 103 km/h, the French supersonic passenger jet Concorde is the fastest commercial airplane. Suppose the landing speed of the Concorde is 20.0 percent of the cruising speed. If the plane accelerates at -5.80 m/s2, how far does it travel between the time it lands and the time it comes to a complete stop? 

70. The Boeing 747 can carry more than 560 passengers and has a maximum speed of about 9.70 x 102 km/h. After takeoff, the plane takes a certain time to reach its maximum speed. Suppose the plane has a constant acceleration with a magnitude of 4.8 m/s2. What distance does the plane travel between the moment its speed is 50.0 percent of maximum and the moment its maximum speed is attained?

71. The distance record for someone riding a motorcycle on its rear wheel without stopping is more than 320 km. Suppose the rider in this unusual situation travels with an initial speed of 8.0 m/s before speeding up. The rider then travels 40.0 m at a constant acceleration of 2.00 m/s2. What is the rider's speed after the acceleration? 

72. The skid marks left by the decelerating jet-powered car The Spirit of America were 9.60 km long. If the car's acceleration was -2.00 m/s2, what was the car's initial velocity? 

73. The heaviest edible mushroom ever found (the so-called "chicken of the woods") had a mass of 45.4 kg. Suppose such a mushroom is attached to a rope and pulled horizontally along a smooth stretch of ground, so that it undergoes a constant acceleration of +0.35 m/s2. If the mushroom is initially at rest, what will its velocity be after it has been displaced +64 m? 

74. Starting at a certain speed, a bicyclist travels 2.00 x 102 m. Suppose the bicyclist undergoes a constant acceleration of 1.20 m/s2. If the final speed is 25.0 m/s, what was the bicyclist's initial speed? 

75. In 1994, Tony Lang of the United States rode his motorcycle a short distance of 4.0 x 102 m in the short interval of 11.5 s. He started from rest and crossed the finish line with a speed of about 2.50 x 102 km/h. Find the magnitude of Lang's acceleration as he traveled the 4.0 x 102 m distance.

76. The lightest car in the world was built in London and had a mass of less than 10 kg. Its maximum speed was 25.0 km/h. Suppose the driver of this vehicle applies the brakes while the car is moving at its maximum speed. The car stops after traveling 16.0 m. Calculate the car's acceleration. 

2E2 - FINAL VELOCITY AFTER ANY DISPLACEMENT

77. A dump truck filled with sand moves 1.8 km/h when it begins to accelerate uniformly at a constant rate. After traveling 4.0 x 102 m, the truck's speed is 24.0 km/h. What is the magnitude of the truck's acceleration? 

78. One of the most consistent long-jumpers is Jackie Joyner-Kersee of the United States. Her best distance in this field and track event is 7.49 m. To achieve this distance, her speed at the point where she started the jump was at least 8.57 m/s. Suppose the runway for the long jump was19.53 m, and that Joyner-Kersee's initial speed was 0 m/s. What was the magnitude of her acceleration if it was uniform acceleration?

79. Although ungraceful on land, walruses are fine swimmers. They normally swim at 7 km/h, and for short periods of time are capable of reaching speeds of nearly 35 km/h. Suppose a walrus accelerates from 7.0 km/h to 34.5 km/h over a distance of 95 m. What would be the magnitude of the walrus's uniform acceleration? 

80. Floyd Beattie set an unofficial speed record for a unicycle in 1986. He rode the unicycle through a 2.00 x 102 m speed trap, along which his speed was measured as being between 9.78 m/s and 10.22 m/s. Suppose that Beattie had accelerated at a constant rate along the speed trap, so that his initial speed was 9.78 m/s and his final speed was 10.22 m/s. What would the magnitude of his acceleration have been?

81. A fighter jet lands on an aircraft carrier's flight deck. Although the deck is 300 m long, most of the jet's acceleration occurs within a distance of 42.0 m. If the jet's velocity is reduced uniformly from + 153.0 km/h to o km/h as it moves through 42.0 m, what is the jet's acceleration? 

82. Most hummingbirds can fly with speeds of nearly 50.0 km/h. Suppose a hummingbird flying with a velocity of 50.0 km/h in the forward direction accelerates uniformly at 9.20 m/s2 in the backward direction until it comes to a hovering stop. What is the hummingbird's displacement?

83. A thoroughbred racehorse accelerates uniformly at 7.56 m/s2, reaching its final speed after running 19.0 m. If the horse starts at rest, what is its final speed? 

84. A soccer ball moving with an initial speed of 1.8 m/s is kicked with a uniform acceleration of 6.1 m/s2, so that the ball's new speed is 9.4 m/s. How far has the soccer ball moved?

85. A dog runs with an initial velocity of 1.50 m/s to the right on a waxed floor. It slides to a final velocity of 0.30 m/s to the right with a uniform acceleration of 0.35 m/s2 to the left. What is the dog's displacement?

86. A hippopotamus can run up to 30 km/h, or 8.33 m/s. Suppose a hippopotamus uniformly accelerates 0.678 m/s2 until it reaches a top speed of 8.33 m/s. If the hippopotamus has run 46.3 m, what is its initial speed? 

2F1 - FALLING OBJECT

87. The John Hancock Center in Chicago is the tallest building in the United States in which there are residential apartments. The Hancock Center is 343 m tall. Suppose a resident accidentally causes a chunk of ice to fall from the roof. What would be the velocity of the ice as it hits the ground? Neglect air resistance.

88. Brian Berg of Iowa built a house of cards 4.88 m tall. Suppose Berg throws a ball from ground level with a velocity of 9.98 m/s straight up. What is the velocity of the ball as it first passes the top of the card house? 

89. The Sears Tower in Chicago is 443 m tall. Suppose a book is dropped from the top of the building. What would be the book's velocity at a point 221 m above the ground? Neglect air resistance. 

90. The tallest roller coaster in the world is the Desperado in Nevada. It has a lift height of 64 m. If an archer shoots an arrow straight up in the air and the arrow passes the top of the roller coaster 3.0 s after the arrow is shot, what is the initial speed of the arrow? 

91. The tallest Sequoia sempervirens tree in California's Redwood National Park is 111 m tall. Suppose an object is thrown downward from the top of that tree with a certain initial velocity. If the object reaches the ground in 3.80 s, what is the object's initial velocity? 

92. The Westin Stamford Hotel in Detroit is 228 m tall. If a worker on the roof drops a sandwich, how long does it take the sandwich to hit the ground, assuming there is no air resistance? How would air resistance affect the answer? 

93. A man named Bungkas climbed a palm tree in 1970 and built himself a nest there. In 1994 he was still up there, and he had not left the tree for 24 years. Suppose Bungkas asks a villager for a newspaper, which is thrown to him straight up with an initial speed of 12.0 m/s. When Bungkas catches the newspaper from his nest, the newspaper's velocity is 3.0 m/s, directed upward. From this information, find the height at which the nest was built. Assume that the newspaper is thrown from a height of 1.50 m above the ground. 

94. Rob Colley set a record in "pole-sitting" when he spent 42 days in a barrel at the top of a flagpole with a height of 43 m. Suppose a friend wanting to deliver an ice-cream sandwich to Colley throws the ice cream straight up with just enough speed to reach the barrel. How long does it take the ice-cream sandwich to reach the barrel? 

2F2 - FALLING OBJECT

95. Suppose a safety net at one of the floors of the International Financial Center catches the wrench in Problem 2F. The wrench falls into the net with a velocity of 49.5 m/s downward. How far above the ground is the safety net located? 

96. A surface probe lands on a highland region of the planet Mercury. A few hours later the ground beneath the probe gives way and the probe falls, landing below its original position with a velocity of 11.2 m/s downward. If the free-fall acceleration near Mercury's surface is 3.70 m/s2 downward, what is the probe's displacement? 
97. An archer fires an arrow directly upward, then quickly runs from the launching spot to avoid being struck by the returning arrow. If the arrow's initial velocity is 85.1 m/s upward how long does the archer have to run away before the arrow lands?
