                                                                                                            Name: ____________


Lab 9
Operations of Integers

Equipment: Color pencil, 4-pan balance, and stickers.

1. Addition and Subtraction with Color Chips.
a).  Fill in the diagrams to perform   ˉ6 + 4
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b) Fill in the diagrams and comments to perform    3 – 5 

           (1st Frame)                                        (2nd Frame)                                     (3rd Frame)



                                      (4th Frame)


c) Fill in the diagrams and comments to perform    2 – (ˉ3) 


           (1st Frame)                                       (2nd Frame)                                       (3rd Frame)
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d) Fill in the diagrams and comments to perform   ( -2) × 3 
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e) Fill in the diagrams and comments to perform   ( ̄ 2) × (ˉ3) 


           (1st Frame)                                       (2nd Frame)                                       (3rd Frame)















                                     

                                            (4th Frame)



2. Set up the 4-pan balance as indicated below.



                                                     Figure A

    The red pan is used to hold negative numbers and the yellow is for positive numbers.

3.  Try putting some chips on any of the pans and observe that the balance will look like either figure A above, or B or C below.


                             Figure B                                                          Figure C
  The following exercises will familiarize yourself with the balance.

(a) To show that (ˉ3) is the additive opposite of 3, i.e.  (ˉ3) + 3 = 0
      Procedures: 
      (i) put 3 chips on the left red pan, the balance will look like that in Figure _____.
     (ii) put another 3 chips on the left yellow pan, the balance then look like 
          Figure ____.

      Do you have to put any chip on the right hand side to balance the arm? _____



(b) To solve the problem  3 + (ˉ5)
     (i) put 3 chips on the left yellow pan, the balance looks like Figure ______.
    (ii) put 5 chips on the left red pan, the balance looks like Figure ______.
   (iii) now try to put chips on either the right red or yellow (but not both) pan so that            

          the beam is level. Which pan do you use? _________ How many chips do you 
          use?  _________.
    (iv) The result is  3 + (ˉ5) =  _________.

(c) To solve the problem  2  (ˉ4) 
      Since subtraction means to take away, we need to prepare the balance first otherwise 
      there would not be anything for us to take away.
     (i) put 4 chips on the left yellow pan
    (ii) put 4 chips on the left red pan  (we pick 4 because this is the largest number
          appearing in the question, and it would be easy for the students to recognize.)
          Is the beam level? _________
   (iii) put 2 more chips on the left yellow pan, the balance looks like Figure ______.
   (iv) take away  4 chips from the left red pan, the balance looks like Figure ______.
    (v)  now try to put chips on either the right red or right yellow (but not both) pan
           so that the beam is level. Which pan do you use? _______ How many chips do
           you use? ________
           The result is  2 – (ˉ4) = _________.


(d) To solve the problem  (ˉ1) – (ˉ3) 
      (i) put 3 chips on the left yellow pan.
     (ii) put 3 chips on the left red pan.
    (iii) put 1 more chip on the left red pan, the balance looks like Figure _____.
    (iv) take away 3 chips from the left red pan, the balance looks like Figure _____.
     (v) now try to put chips on either the right red or right yellow (but not both) pan
           so that the beam is level. Which pan do you use? _______ How many chips do
           you use? ________
           The result is  (ˉ1) – (ˉ3) = _________.



(e) To solve the problem  (ˉ3) – (ˉ 2)
      (i) put 3 chips on the left yellow pan.
     (ii) put 3 chips on the left red pan.
    (iii) put 3 more chips on the left red pan, the balance looks like Figure _____.
    (iv) take away 2 chips from the left red pan, the balance looks like Figure _____.
     (v) now try to put chips on either the right red or right yellow (but not both) pan
           so that the beam is level. Which pan do you use? _______ How many chips do
           you use? ________
           The result is  (ˉ3) – (ˉ2) = _________.


(f) To solve the equation  x – 1 = 5 – x
     You as the teacher should solve this problem beforehand and load the plastic cans properly, then let the students find out how many chips are in each cylinder. The following steps therefore do not help you (the teacher) to solve the problem, it just tells you how to teach.
    (i) put 2 chips (because the can weights the same as 1 chip) in each of the two green
        (or two magenta) cans (out of sight of students), then put the lids on.
   (ii) put one of the loaded cans on the left yellow pan and put the remaining one on the 
         right red pan.

  (iii) put 1 chip on the left red pan (because by now the students should already know

         that minus 1 is the same as adding (ˉ1).
   (iv) put 5 chips on the right yellow pan.

Now you have finished setting up the equation. The following steps are supposed to be carried out by your students. 


(1) take out the single chip on the left red pan and put it somewhere on the right hand side so that the beam is balanced.
            Which pan (red or yellow) did you use? _________

            What is the equivalent equation? ________________


(2) take out the can on the right and put it somewhere on the left hand side so that the beam is balanced.
    

Which pan did you use? ___________

 

What is the equivalent equation? _______________


(3) Now you should have two cans on the left and a pile of chips on the right yellow pan. How would you instruct your students to solve for x at this point?

 ________________________________________

(Note: the purpose here is to pave the path for learning algebra in the future, therefore your method here should be coherent with what we normally do in solving an algebraic equation.)

4.  Model the following by stamping an appropriate rabbit at each appropriate position above the number line. Please indicate direction of movement and other actions. (Show your work on the other pages.)
    a)  4 + (ˉ7)

    b) (ˉ3) + 6

    c) (ˉ1) – 5 

    d)  2 – (ˉ4)

    e) (ˉ6) – (ˉ5)


Remove all blue/red pairs,


answer: _____





Add 4 blue chip





Start with 6 red chips





Not enough blue chips to be taken away, so we bring in 5 blue/red pairs.





Finally remove extra blue/red pairs, and find out the answer to be ��__________





The answer is��________ .





Take away 3 red chips





Start with 2 blue chips





Take away ___________ 





_____________________��_____________________





Want to take away 2 groups of blue chips, but there is no chip, so we 





Start with a  blank oval





The answer is��________ .





Take away _______





_____________________


�_____________________





Start with a blank oval





The answer is��________ .
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