Math 4 Honors												Name _________________________________
Lesson 5-2:  Order & Repetition I							Date _______________________________

Learning Goals:
· I can determine when order and repetition involved in counting situations.
· I can apply the appropriate strategies and formulas in counting situations, not involving repetitions, where order is important and where order is not important.
· I can identify similarities and differences between permutations and combinations.



1 a. It makes a difference whether or not the order of the side dishes matters and whether or not repetition 

       of sides dishes is possible.  In this case, it (does/does not) _______________ matter in which order 

       the side dishes are chosen and that repetition (is/is not) ______________ possible for the side dishes.

   b. Show how it could have been incorrectly calculated:

   c. Most likely, the different orderings of side dishes were counted as different arrangements.  However, 

      the order in which the side dishes are chosen (does/does not) _______________ matter.  For example, 
      choosing mashed potatoes, corn, and beans should be the same as corn, mashed potatoes, and beans.

What two questions should be considered when studying permutations and combinations?

· _________________________________________

· _________________________________________________________________________________

2. These questions require some thought.  Make sure to discuss with your group members and compare.

    a. Yes or No? _______	 Yes or No? _______	 	_________ different choices

    b. Yes or No? _______	 Yes or No? _______	 	_________ different choices

    c. Yes or No? _______	 Yes or No? _______	 	_________ different choices

    d. Yes or No? _______	 Yes or No? _______	 	_________ different choices

    e. _______________ has the most choices and ________________ has the fewest.  This makes sense   
        because allowing repetition and having order matter will always give the greatest # of possibilities.

    f. Share your strategies with each other.
3. Make sure to read about the information to put into the table below.

	
	No Repetitions
	Repetitions OK

	Different Orders Count as Different Possibilities
	


	

	Different Orderings Do Not Count as Different Possibilities
	


	



4 a. Enter P-VP-T in the _______________ row and _____________ column of the table since there is no 
       repetition and the order counts.

   b. ___________ different 3-person groups.  Show calculations.

5. a. Yes or No? __________

    b. ______________ different 3-person groups from 20 people.  Show calculations.
    c. ______________ different 4-person groups from 15 people.  Show calculations.				OVER
6. Factorial: 5! = 5  4  3  2  1 (5! is “five factorial”) or n! = n  (n  1)  (n  2)  …  2  1.

   a. The calculation in activity 5 used the beginning part of 15!, but the multiplications stops after the first 
       three factors.

   b. You would multiply the first _____________ factors of 30!: _____  _____  _____  _____

7 a. In the counting problem in Part b of Problem 5, n = 20, k = 3, and n – k + 1 = 18, so the answer is 
      20 × 19 × 18 = 6,840. In the counting problem in Part c of Problem 5, n = 15 and k = 4, so the answer is 
      15 × 14 × 13 × 12 = 32,760. These answers should match the ones obtained in Problem 5.

   b. This formula is a generalization of the method in Problem 5 because you do the same kind of  
       factorial-type multiplication, but with general n and k. In particular, you use the first k factors of n!, 
       just as in Problem 5 you used the first 3 factors of 15!.

   c. There are k factors in this product.

   d. By using the distributive property, you can see that n – (k – 1) = n – k + 1.

8 a. Use the formula:  for part A.  Show your calculations and make sure you match #5 b and c.
      #5 part b:						#5 part c:






   b.        		= 
                        = n(n – 1)(n – 2)…(n – (k – 1))
                        = n(n – 1)(n – 2)…(n – k + 1)

   c. There are n choices for the first officer, then (n – 1) choices for the second officer, and so on. So, n! is 
       a good way to start this computation. But you want the computation to stop after k factors since there 
       are k officers. Thus, the last factor you want is (n – k + 1). This can be achieved by dividing n! by 
       (n – k)!.

9 a. Explain:



   b. ______________ permutations.  Show calculations.




10 a. The number of 3-person committees is ________________ the number of 3-person P-VP-T groups.

     b. In both the French Club and Ski Club elections, repetition (is/is not) ____________ allowed.  
       
         However, in the French Club election, order (does/does not) ______________ matter, but in the Ski 
       
         Club election, order (does/does not) _________________ matter.

     c. Enter “committee” in the ______________ row and _______________ column cell in the table.

     d. ____________ different ski club committees.  Show calculations.  



11. Read the paragraph before part A.  This should help to clarify some things in question #10.

      a. Orderings: ________  ________  ________  ________  ________  _______ or ____  ____  ____

      b. Yes or No? _________ -- If no, go back and correct your work in question #10 d.

      c. _____________ different committees of 3 from 24.  Show calculations.

      d. i. _____________ different committees of 4 from 15.  Show calculations.

         ii. You divided by ________.  This came from ____  ____  ____  ____ or ____!


      e. i. Just complete the equation: = ___________ committees of 3 from 15.


          ii. Just complete the equation:  = ________ committees of 5 from 30.

12 a. Dividing each of the two general formulas for the ranked-officer problem by k! will give general 
         formulas for the committee problem.



          and 
     b. __________________ committees of 5 from 30.  Check your result with #11e.  Show calculations.






     c. = 

                          = 

		  = 

13. Explain:





Permutations: Arrangements where there is no repetition and order does matter. (French Club)
Combinations: Arrangements where there is no repetition and order does not matter. (Ski Club)

Check Your Understanding 


a. ________________ different collections of 4 from 10 (order not important).  Show calculations.




b. ________________ different concert programs of 4 from 10 (order important).  Show calculations.   


Lesson 5-2 Homework  			Please do your work on another sheet of paper.
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@ Carlos's hockey team has ten players, not counting their
‘goalie. Five players need to be selected for the line-up

. How many different line-ups are possible if
‘positions are not assigned?

b. How many line-ups are possible if positions
are assigned?
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@ Find all complex (or real) mumber solutions to each equation. Give exact values whenever possible.
2 P-22-Tx-4=0
b Vr¥s =2t
. dcosx=243
d. log r-18)
. 4(109-127=250
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@ Recall or listen to the song “The Twelve Days of Christmas.” How many gifts have accumulated
after the 12th day?
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@ There are several different notations used for counting combinations. One of the most common
‘notations is the one used in this lesson, namely, C(n, &). Other notations that mean the same

thing include (.‘kzm‘l[ ] Practice with different notation by computing C(12, 5), scg,md(u]
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@ Use counting methods to help answer each of the following geometric questions.
. Given et of  points, how many distinet line segments can be formed with two of the
n points as endpoints? Does it make any difference if all of the points are not in the same
‘plane? Explain your reasoning.
b. How many points of intersection are formed by 7 coplanar lines if 10 two are parallel and no
three intersect in a common point?

©. Using combinations, explain why the questions in Parts 2 and b are essentilly the same.
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@ A eroup of four students is working on a collection of eight simple tasks. Because the tasks are
simple, they decide they will share the work and each o two of the tasks. How many ways are
there for them to divide the work?

@ Major League Baseball teams maintain a 25-man roster and also a 40-man roster. Players on the
25-man roster may play in official games throughout the season. The additional 15 players on
the 40-man roster may play in games after September 1

. How many 9-player batting orders are possible from a 25-man roster? A 40-man roster?

b. 102009, world population was estimated at 6 8 billion. If all the distinct batting orders for a
25-man roster were written down and distributed equally to the peaple of the world, how
‘many batting orders would each person receive?
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