


Basic Kinematics

1. 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 flow to a particular point on the shore where it knows tasty seals gather.  The bear dives into the water and begins swimming with a speed of 2.60 m/s.  By the time it 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?  (1296 m) 
2. An automobile, which set the world record for acceleration, increased speed from rest to 96.0 km/hr in 3.07 seconds.  What distance was traveled by the time the final speed was achieved? (41 m)
3. Peter Rosendahl rode his unicycle a distance of 100.0 m in 12.11 seconds.  Suppose Mr. Rosendahl began riding the unicycle with a speed of 3.00 m/s and traveled a distance of 100.0 meters in 12.11 s.  What would be the magnitude of his constant acceleration in this case? (0.876 m/s2)
4. The highest speed to be achieved by a standard nonracing sports car is 350.0 km/hr.  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? (24.25 s, 1176 m)
5. The distance record for someone riding a motorcycle on its rear wheel without stopping is more that 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? (14.9 m/s)
6. The lightest car in the world was built in London and weighed less than 10 kg.  Its maximum speed was 25.0 km/hr.    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 magnitude of this deceleration. (-1.51 m/s2)
Free Fall (Use the Value for Acceleration Due to Gravity of 9.8 m/s2, Down)
7. Rob Colley set a record in the dangerous sport of “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 to reach the barrel? (2.9 s)
8. Brian Berg of Iowa built a house of cards 4.88 m tall.  Suppose Berg throws a ball from ground level straight up so that the ball just passes the top of the card house with a speed of 2.00 m/s.  Calculate the initial speed of the ball. (9.98 m/s)
9. The Westin Stamford Hotel in Detroit is 228 m tall.  If a worker on the roof drops a sandwich from rest, how long does it take the sandwich to hit the ground (neglecting air resistance)?  How would air resistance affect the answer? (6.75 s)
10. The Sears Tower in Chicago is 443 m tall. Suppose a book is dropped from rest from the building.  What would the book’s velocity be at a position 220 m above the ground?  Neglect air resistance.  (66.1 m/s, down)
11. 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 magnitude of the object’s initial velocity?  (10.6 m/s, down)
12. The world’s largest onion weighed 18 pounds, 1 ounce, and was grown by Peter Glazebrook* in 2012.  Suppose, in celebration for having broken his own record, he threw the record-breaking onion straight up into the air with a velocity of 22 m/s.  (a) How high will the onion sail?  (b) How long will it take for the onion to reach the top of its path?  (c) If Mr. Glazebrook catches the onion at the same position from which it was thrown, what is its final velocity?  (24.7 m, 2.24 sec, 22 m/s, down).
*OMG, Ellen DeGeneres just mentioned Peter Glazebrook on her show today!  Rock on with your onion-growing self, Peter!
Kinematic Equation and Free Fall Homework Problems








