PH111 PHYSICS I
 Section -8
Class activity for WEEK I

1.  Compute the average velocity in the following three cases.
a. You walk 240 ft at a speed of 4.0 ft/s and then run 240 ft at a speed of 10 ft/s along a straight track. 

b. You walk for 1.0 min at a speed of 4.0 ft/s and then run for 1.0 min at 10ft/s along a straight track. 

c. You walk for 1.0 min at a speed of 4.0 ft/s on a straight track and run 1.03 min at 10 ft/s along a circular track of radius 50 ft. 
2.  A particle position is given by x = 4 - 12 t + 3t2 (where t is in seconds and x in meters). Answer the following questions using spread sheet as well as by calculation. Some questions can be answered qualitatively.

a. Using spread sheet plot the position of the particle as function of time. 
b. What is its velocity at t = 1.0 s.

c. Is it moving towards increasing or decreasing x just then?

d. What is its speed at that instant?

e. Is the speed larger or smaller at later times?

f. Is there ever an event when the velocity is zero?

g. Is there a time after t = 3 s when the particle is moving toward decreasing x?

3.  The position of a particle is given by x = 20 t - 5 t3, where x is in meters and t is in seconds. 

a. Does the particle velocity ever go to zero?

b. When is its acceleration zero?

c. When is the acceleration negative?

d. Graph x(t), v(t), and a(t).
4.  A car moving with a constant acceleration covers the distance between two points 60.0 m apart in 6.0 s. Its speed as it passes the second point is 15.0 m/s.
a. What is its acceleration?
b. At what prior distance from the first point was the car at rest?  
c. What is the speed at the first point? 
d. Graph x versus t and v versus t for the car, from rest. 

5.  A stone was thrown vertically with an initial velocity of 20 m/s. Plot graphs of position, velocity, and acceleration as a function of time for the flight of the stone. Indicate when the stone reaches maximum height and when it returns to the ground. 
6.  Reaction time experiment: Given to you is a simple device that we can use for measuring you reaction time. It consists of a cardboard strip marked with two large dots. Your partner holds the strip vertically over one of the dots and then you position your thumb and forefinger over the other dot. Make sure you are not touching the strip. When your friend releases the strip, try pinch as soon as possible. Measure the distance from the dot. Repeat this experiment 10 times and measure the distance. Have your partner measure his reaction distance. Using this data calibrate the strip to a reaction time measurement device.

7.  A motorcyclist starts from rest and accelerates along a horizontal straight track. Photo-gates are attached to six posts evenly spaced every 10.0 m along the track; the first post is the starting point. The following table shows the time recorded at each post.

	Post number
	Distance traveled (m)
	Time required (s)

	1
	0
	0

	2
	10
	1.63

	3
	20
	2.33

	4
	30
	2.83

	5
	40
	3.31

	6
	50
	3.79


Plot the data, d versus t and d versus t2. Find an expression for the distance ‘d’ to each post in terms of the time t to reach each post. Determine the acceleration of the motorcyclist using a linear regression fit to the data. Assume constant acceleration.
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