Chapter 2 Section 1

Displacement & Velocity

MOTION

· One-dimensional motion is the simplest form of motion

· Motion takes place over time and depends upon the frame of reference

Displacement

· Displacement is a change in position

· Displacement is not always equal to the distance traveled

· Displacement can be + or -

Velocity

· Average velocity is displacement divided by the time interval

· Velocity is the not the same as speed

· Velocity can be interpreted graphically

· Instantaneous velocity may not be the same as average velocity

Sample Problem # 1

· Heather & Matthew walk eastward with a speed of 0.98 m/s.  If it takes them 34 min to walk to the store, how far have they walked?

Sample Problem # 2

· A bus travels 280 km south along a straight path with an average velocity of 88 km/h to the south.  The bus stops for 24 min, then it travels 210 km south with an average velocity of 75 km/h to the south.

· a.  How long does the total trip last?

· b.  What is the average velocity for the total trip?

Chapter 2 Section 2

Acceleration

Changes in Velocity

· Acceleration measures the rate of change in velocity

Sample Problem # 3

· As the shuttle bus comes to  a sudden stop to avoid hitting a dog, it accelerates uniformly at –4.1 m/s2 as it slows from 9.0 m/s to 0 m/s.  Find the time interval of acceleration for the bus.

Sample Problem # 4

· Suppose a treadmill has an average acceleration of 4.7 x 10-3 m/s2.  How much does its speed change after 5.0 min?  If the treadmill’s initial speed is 1.7 m/s, what will its final speed be?
· Acceleration has direction and magnitude

· The slope and shape of the graph describe the object’s motion

· v +, a +  speeding up

· v -, a -  speeding up

· v +, a -  slowing down

· v -, a +  slowing down

· v – or +, a = 0  constant v

· v = 0, a – or +  speeding up 




from rest

· v = 0, a = 0  remaining at 




rest

Motion with Constant Acceleration

· Displacement depends on acceleration, initial velocity, & time

· x = ½ (vi + vf) t
Sample Problem # 5

· A car accelerates uniformly from rest to a speed of 
  23.7 km/h in 6.5 s.  Find the distance the car travels during this time.

Sample Problem # 6

· A jet plane lands with a speed of 100 m/s and can accelerate uniformly at a maximum rate of –5.0 m/s2 as it comes to a rest.  Can this plane land at an airport where the runway is 0.80 km long?

· Final velocity depends on initial velocity, acceleration, & time

· vf = vi + at

· x = vit + ½ at2
Sample Problem # 7

· A car with an initial speed of 23.7 km/h accelerates at a uniform rate of 0.92 m/s2 for 3.6 s.  Find the final speed and the displacement of the car during this time.

· Time can be found from displacement and velocities

· vf2 = vi2 + 2ax

Sample Problem # 8

· A certain car is capable of accelerating at a uniform rate of 0.85 m/s2.  What is the magnitude of the car’s displacement as it accelerates uniformly from a speed of       83 km/h to one of 94 km/h?

Chapter 2 Section 3

Falling Objects

Free Fall


· Freely falling bodies undergo constant acceleration

· What goes up must come down

· Freely falling objects always have the same downward acceleration

Sample Problem # 9

· A tennis ball is thrown vertically upward with an initial velocity of +8.0 m/s.  What will be the ball’s speed  when it returns to its starting point?  How long will the ball take to reach its starting point?

