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It will be advantageous for you to work on these topics prior to beginning the Gr. 11 course because it is very fast paced, leaving no time for extra work on any topics in the course, including these. 

REVIEW PACKAGE:  due to copyright considerations, the review package for MPM2D cannot be provided on-line.  Ask you math teacher for a review package or use the review notes you yourself have made in your math notebook or on index cards.
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By E. A. Benoit.  You may copy for personal or classroom use. **

1.  THE RULES FOR POWERS (BASE WITH AN EXPONENT) AND RADICALS
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2. EXACT AND APPROXIMATE ANSWERS.  (Note:  we will be dealing with the “principal” root in this worksheet—e.g., the square root of 4 is 2.  Other units will be concerned with all roots of a radical—e.g., the square roots of 4 are +2 and –2).
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Since 4 is a perfect square (since 2x2 = 4), then the answer is always 2 and there is never a need to approximate.
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Exact answer:  No number, a, exists such that a x  a  = 5 so if you arrive at the answer, square root of 5, then that is the exact answer.

Approximate answer:  if we want the final answer to a problem without a radical, then we have to use a calculator (or learn a hand method, not much used these days for this) to find a decimal approximation.
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Notice the dot above the equal sign which indicates that this is not an exact answer (2.236 squared is 4.999696 which is not exactly 5).  If you show root 5  to many decimal places, it is still an approximation, albeit a better approximation.

SHOW EXACT ANSWERS ONLY FOR THIS UNIT and avoid decimals where possible.  Do not evaluate unless otherwise instructed.  SHOW WORK.

1. The goal of the unit is to use the rules of exponents, especially to simplify your work.

Why?  In more complex problems unsimplified expressions will either be so unwieldy that you cannot work with them or will lead to errors that you cannot untangle.

2. When you get to the final answer in some other application, a radical is easily converted to the decimal approximation.

3. Hint:  to simplify things, whenever you do use your calculator to take the root of a number, assume that the decimal answer is nonterminating if your calculator screen fills up with numbers after the decimal. This is sufficient for high school work.

EXAMPLES:
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PART 1 PROBLEMS.  Write with a single base where possible—do not evaluate:
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PART II PROBLEMS—THE SPECIAL CASES OF ZERO AND NEGATIVE EXPONENTS.

PROOF   of   
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REASON:


[image: image3.wmf]a

a

a

m

m

m

m

=

-


Laws of Exponents:  you do not have to prove the Laws of Exponents which are accepted meanings of math notation

But   
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A quantity (except 0) divided by itself equals 1.

Ex:  5/5 = 1
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Since m - m = 0


Memorize  
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 so that you can use it confidently

LOOKING AT POWERS AS A PATTERN, USING BASE 2 AS OUR EXAMPLE
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     Hint:  it is useful to memorize the powers with base 2 up to the exponent 10, base 3 and base 5 up to the exponent 6.  It makes some problems easier in the same way that knowing your times tables up to 12 x 12 makes some problems easier.   
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SIMPLIFY (never give approximate answer when asked to simplify).  Answer in a/b form--that is, 1/2 instead of .5
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Also, answer with positive integers (in final answer).
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PART III   MULTIPLYING BINONIALS.  See your course notes and www.geocities.com/eaabenoit for more examples.  Practice, practice, practice!!

EX

(x + 2)(x + 5)


Use "foil":  first, outside, inside, last

=  x2  + 5x + 2x + 10
=  x2  + 7x  +10
EX

(2X + 3)(3X + 5)


=  6x2  +
 10x  +  9x  +  15

=  6x2  +  19x  +  15

Hint: for even more practice, make up more of your own--then factor them later (A piece of looseleaf folded vertically or index cards work nicely).

EXPAND AND SIMPLIFY.

1. (x + 7)(x + 2)


  9. (2x + 3)(3x + 5)

2. (x + 7)(x  -  2)


10. (2x + 3)(3x - 5)

3. (x - 7)(x - 2)


11. (3x - 2)(2x + 5)

4. (x + 8)(x + 4)


12. (5x + 7)(2x + 1)

5. (x - 8)(x + 4)


13. (5x - 7)(2x + 1)

6. (x - 6)(x - 7)


14. 3(5x + 4)(4x - 5)

7. (x - 7)(x + 7)


15. 2(3x +7y)(2x - y)

7. (x + 2y)(x + 2y)


PART IV    FACTORING TRINOMIALS:  The 1st secret of factoring is to first practice multiplying binomials--tons of them.  The 2nd secret of factoring is to practice factoring trinomials--tons of them. Remember:  always try to factor out a common factor first.  The 3rd secret of factoring is more practice!

(see www.geocities.com/eaabenoit  for other examples and another method)

EXAMPLE

x2  + 7x + 12   


Factors of 12

Sum of the factors






1 x 12



13







2 x 6



  8







3 x 4



  7

= x2   + 3x  + 4x +12

Factor pairs of terms

= x(x + 3)  +4 (x + 3)

= (x + 3)(x + 4)
          (if you know the binomials, skip to this step)

EXAMPLE

6x2  + 17x + 12

Factors of 6x12=72
Sum of the Factors







1 x 72



73







2 x 36



36







3 x 24



27







4 x 18



22







6 x 12



18







8  x  9



17

= 6x2  + 8x  +  9x  +  12
     
-express the middle term as a sum of two terms








  8x or 9x may come first

= 2x(3x + 4) +  9(3x + 4)

-factor the pairs of terms








-the binomials in brackets should match

= (2x + 9)(3x + 4)


-rewrite as two binomials



Note: (3x + 4)(2x + 9) is an equivalent answer

FACTOR (Hint: always check for a common factor first and always factor completely.)

1.    x2  + 11x + 24


10.   6x2  + 23x  +  21
2.    x2  - 5x  - 24



11.   6x2  + 5x   -  21
3.    x2  - 10x  +24



12.   6x2  - 23x   +  21
4.    x2  + 20x  + 99


13.   8x2  - 2x  -  15
5.    x2  + 2x  -  99



14.   24x2  + 58x  +  9  
6.    x2  + 3x  - 130


15.   18 x2  - 9x  -  2
7.    4x2  -  9y2 



16.   14 x2  + 53x   +  14

8.    x2  - 6xy + 9y2 


17.    4 x2  + 12xy  + 9y2 
9.    x2  + 28xy + 196y2

18.    9a2b  -   16b c2 d2
PART  V:    SIMPLIFYING RATIONAL EXPRESSIONS

-See text and course notes also

-Factoring is the key

-Restrictions must be stated for the denominator since division by 0 is undefined.

-Try making up your own examples (start with the factored middle step to create a question)

EXAMPLES:
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SIMPLIFY (and state restrictions)

PART VI:  MULTIPLYING AND DIVIDING RATIONAL EXPRESSIONS
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EXAMPLES:

SIMPLIFY (and state restrictions)
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ADDING AND SUBTRACTING RATIONAL EXPRESSIONS

  EXAMPLES.
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SIMPLIFY (Hints:  Get common denominators first then simplify the numerator.  Always check at the end to see if you can cancel.  Leave the denominator factored.)
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**NOTES: REACH AHEAD PACKAGE:   THIS PACKAGE HAS BEEN PREPARED BY E. BENOIT OF CANTERBURY HIGH SCHOOL as an enrichment package in order better prepare MPM2D students on a few specific topics for the Ontario gr.11 U or M math course.  You may download for your personal or classroom use.  Permission is not granted for other uses with the express persmission of the author:  eaabenoit@hotmail.com. 

Toward the end of the semester a solution key will be available in Rm.217.  It is important that you attempt the problems in a particular section before looking at the key.

It will be to your advantage to do extra work on these topics because the gr. 11 U and M courses are fast-paced, leaving no time for supplemental work. 

REVIEW PACKAGE:  due to copyright considerations, the review package cannot be made available on-line.  Consult you math teacher at school for a review package of the MPM2D course.
REFERENCES:

EVEN MORE PRACTICE WITH EXPONENTS, RADICALS & RATIONAL EXPRESSIONS:

There are a limited number of copies available for use in school and for lending over the summer (a cash deposit must be paid and will be returned upon the return of the book in good condition).  You can also use these books for extra practice with algebra in general.

1.  Beginning level (basic practice that goes beyond new curriculum text in these topics):  Mathematics 10 by Dukowski et al. (Markham, Ontario:  Houghton Mifflin, 1987)    ISBN  0-395-42686-3     (Pages   22-62)

2.  Higher level (excellent but more difficult examples that will give a good foundation for gr. 11): Principles and Process 11 by Ebos et al.  (Scarborough, Ontario:  Nelson, 1986)   ISBN  0-17-602522-7      (Pages 10 – 23)

You can also search out sites on the internet (including references and examples at www.geocities.com/eaabenoit).

Also, by the time you have worked through a number of examples, it is often possible to repeat the ones you have already done (including those in your math notebook--that valuable resource which should go with you all the way through Gr.12.
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SIMPLIFY.  Write each as a power with a single base (use the lowest base).  Show work.
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EXAMPLES (with explanation):
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EVALUATE (THIS SECTION ONLY).   Exact answers only (no decimals).  Show at least one "working step."   Always follow BEDMAS.
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