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                 Lab Partners:________________
                        Date:_____________


                                                           ________________  


                                                                 __________________


Ch. 3:  Vector Properties
Investigation 1: Studying Vectors with Physlet Physics©
Activity 1
Vector Illustrations
1. In the PHYSLET PHYSICS folder double click the file named “start.html”. The Physlet Physics web site opens. On the left pane click on the “Mechanics (chapters 1-13)” link. A new web site with the title “Part 1: Mechanics” opens. On the left pane click on the “Ch.3: 2-D Kinematics” link. 
2. Start your study of vectors by reading and interacting through Illustrations 3.1 and 3.3. Take your time and follow the instructions about interacting with the Java applets. Discuss your views about the vector properties illustrated in these activities with your partner.

Activity 2 
Vector Explorations
1. After finishing the two illustrations above, click on the “Chapter 3 TOC” link on the left pane of the web page. You will be directed back to the Chapter 3: 2-D Kinematics table of contents. Choose “Exploration 3.1”. 

2. Follow the instructions on the page and interact with the Java applet. Use the exploration worksheet below to record your data and calculations.



Worksheet for Exploration 3.1: Addition of Displacement Vectors 


Suppose that you use a radar system to track an airplane (the red circle) and the airplane travels 


according to the animation shown. Restart. 
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a. Draw a vector for the displacement of the airplane from t = 0 to t = 8 s. To do this, click the "Draw Vector" button. When a vector appears, drag it to the position of the airplane at t = 0 s. Then play the animation, stop it at t = 8 s, and adjust the tip of the vector until it is at this position.

 i. Using the vector as a guide select appropriate numbers for the horizontal and vertical axes on the sample graph below. 


ii. In addition to working in the animation, copy the vector to the sample graph on the left. (This way you will have a permanent record of your work). You can sketch by hand.

iii. 
For this vector, calculate the horizontal and vertical components. These could be labeled ∆x0-8, ∆y0-8.





x0-8
____________

y0-8
____________
b.  Now draw a displacement vector for the airplane from t = 8 s to t = 16 s. Use the same procedure as before. Be sure to click the "Draw Vector" button so that you can have a new vector to work with. You should see both the first displacement vector and the second displacement vector. 


i. 
On the same sample graph also display this vector as you did for the vector in part a. Calculate the 


components of this vector.







x8-16
____________

y8-16
____________

c.   Now draw a displacement vector for the airplane from t = 0 to t = 16 s. Use the same procedure             as before. What do you notice? To add vectors like this, you can connect the vectors from tail to head. The result, called the resultant vector, is the vector drawn from the tail of the first vector to the head of the last vector. 

i. Again sketch the vector and indicate the horizontal and vertical components. 




x0-16
____________

y0-16
____________


ii. Click here to view the correct answer. How does your result compare to the correct answer? 

Before continuing with the next activity discuss your answers with your instructor.
Instructor’s Initials:__________

Activity 3:
Vector Problems


Now let’s practice applying what we learned above in solving some problems.

1. Click on “Problem 3.1”. Write your answers to questions a), b) and c) below.  

a) Rank the x-components. (If any of the components are equal, place them on the same line.)

Smallest ___
   ___
  ___
___
Greatest 


b) Rank the y-components. (If any of the components are equal, place them on the same line.)

Smallest ___
   ___
  ___
___
Greatest 



c) Write below the components of the resultant vector R = B + D.





Rx ______, 
Ry ______ 

2. Start “Problem 3.2”. Answer questions a), b), c) and d) below.



a)
Blue vector:
Bx ______, 
By ______



b)
Red vector:
Rx ______,
Ry ______




c) 
Vector Sum
S​x ______, 
S​y ______




d) State the relationship of the vector sum components and the blue and red vector 



components below. 
3. Start “Problem 3.4”. Complete the following table. (Place ties on the same line.)
	quantity 
	ranking 

	magnitude of displacement 
	Least  ______     ______   ______  ______ Greatest

	magnitude of average velocity 
	Least  ______     ______   ______  ______ Greatest





Explain your reasoning for the ranking below.

4. Start “Problem 3.5”. Answer questions a) thru e) below.

[image: image1]
c) x velocity _________________. Explain your answer below.
d) y velocity _________________. Explain your answer below.

e) Speed ___________________. Explain your answer below.

Before leaving the lab discuss your answers with your instructor.

Instructor’s Initials:__________









b)





a)





Time (s)





Time (s)





y-component (m)





x-component (m)
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