1.1 Expressions and Variables

A _____________ is a letter used to represent an unknown number. 

A variable expression has numbers, variables, and operations, while a numerical expression has only numbers and operations.

        Numerical: Expressions: 		           Variable: Expressions: 



To evaluate a numerical expression, you use order of operations.  To evaluate a variable expression, you substitute the appropriate number in for the variable and then use order of operations to find the value.  

· Evaluate means to _________________________________________.

Evaluate:  4a – 12, if a = 4




Evaluate:  y – 5x, if y = 20 and x = 2?




Eventually we are going to do word problems, but before that we need to practice turning words into algebraic expressions and equations.

Clue words help:
	
+  	more than, the sum of, add, increased by, plus, total, all together


	-  	less, less than, decreased by, the difference


	×	twice as much, of (usually used for fractions or decimals),  
       the product of, times, each 


	
 	the quotient, half


	=  	is, was















Unless the phrase or sentence tells you what the variable is supposed to be, you can pick any letter that you want. Most of the time we pick x or something that represents the unknown quantity (examples, n for a number, t for time, r for rate, etc.)

How do you tell if you have an expression or an equation?   
Look for the keywords: ________________________  

Examples:  
Four more than a number  __________________ 	
· When you see the word “than” you must switch the order.  This is especially important for subtraction.  

Five times a number  __________________

Six less than a number  __________________

Six less a number  _____________________

The quotient of a number and 6 ________________

Eight more than three times a number is 26 ____________________

Five more than a number is negative 14 _______________________

The sum of 6 and twice a number is -42 _____________________

Independent Practice: 

1.  Seven less than a number _______________

2.  The product of 6 and a number is 36 _________________

4.  The quotient of a number and 8 __________________

5.  The sum of six and twice a number is 14 ______________

6.  The sum of a number and twice the number is 36 ___________________

7.  Four less than the product of 3 and a number is 10 __________________

HW:  1.1 (Begins on page 7) #16 – 40 even, 49-50, 52

1.2  Powers and Exponents

Exponents are a way of writing a repeated multiplication in a simpler way.

Instead of writing , they write 35.  

The 3 in the example above is called the ________________. 

The 5 in the example above is called the _________________.  

We raise a base to an exponent (or power).  

Examples, name the base and the exponent:

1.  63					2.  a9				3.  4x

Base: ____				Base: ____			Base: ____
Exponent: _____			Exponent: _____		Exponent: _____

· Note that the base or the power can be a variable.
· We are more comfortable with the variable as the base, but either way can happen.

COMMUTATIVE PROPERTIES (can change the order)

For any real numbers a and b:
Addition:  
Multiplication:    (also written )

ASSOCIATIVE PROPERTIES (can change the grouping)

For any real numbers a, b and c
Addition:  
Multiplication:  


You must know the names of these properties!!!!!






Write using exponents:

We can use both of these properties to rewrite expressions:

	
· Use the commutative to put the same numbers together.
· Now use the associative to group them together.

Write using exponents:


4.  




Write the power in words and as repeated multiplication.  Then evaluate.  You can calculate the exponents using mental math.  BE CAREFUL!!!  52 is NOT 52!!!  It is 55.  NEVER multiply a base by its exponent. 


Example: 
22 32 
Words: ___________________________________________________________

_________________________________________________________________

	Repeated multiplication: _____________________________________________

Evaluate: 




5.  (0.2)3 			
Words: ___________________________________________________________

	Repeated multiplication: _____________________________________________

	Evaluate:





6.  104 

Words: ___________________________________________________________

	Repeated multiplication: _____________________________________________

	Evaluate: 




Exponents are especially helpful when finding areas of squares (A = s2) and Volumes of cubes (V = s3).

7.  Find the area of a square with a 10-inch side.




8.  Find the volume of a cube with a side of 2 cm.






Any number to the zero power is _________________. 

9.  50 = ________		10.  x0 = ________		11.  (3m - 4)0 = _______






HW:  1.2 (begins on page 12) # 14 – 28 even, 29-38 all  
Calculator is allowed for 29b
Hint: for #30-33, use your answers from the previous problem.)

1.3 Order of Operations


Reminder from 1.1:  There are two kinds of expressions in math:  numerical and algebraic (variable).

Note that expressions DO NOT HAVE EQUAL SIGNS.  Do not solve, just simplify or evaluate.  You do not get an “x =” with an expression.

Numerical expressions look like this 8 + 12   or .

· These have only numbers in them.   We follow the Order of Operations rules when simplifying

PEMDAS – Please Excuse My Dear Aunt Sally
You all know it.  This is review.  Just be careful to follow it correctly.  I prefer to think of it like this: 

P
E 
MD (work from left to right)
AS  

Many students think they need to do all of the multiplication before they go back and do the division.  Instead multiplication and division are equal and BOTH should be done in the same step (left to right).  Likewise, addition and subtraction are equal and BOTH should be done in the same step (left to right).

· A word of caution about fractions:  Fractions do not have parentheses, but need to be treated as if they do.  
· Calculate the numerator and denominator separately as if they had parentheses around the top and bottom.


Example 1:
Simplify:  
		
							 
		
					



Practice
1.  10 × 2 + 3					2.  10(2 + 3) + 20 ÷ 4 + 6	




3.  4 + 6  3					4. 






5.   





To evaluate an algebraic expression, take the value given for the variable and substitute it into the expression, then simplify.

Example 2: 
Evaluate: 3x – 5, when x = 10.   



Practice:
6.  20 – 8x, when x = 2				7.   2x – 3y, when x = 10 and y = 2





When exponents are in the expression make sure you take the variable to the exponent but not the multiplier (coefficient) in front to that power:

Example 3:  Evaluate:  2x2 – y, when x = 3 and y = 5.

			



8.  Evaluate:   2x3 + (y + z)2, when x = 3, y = 4, and z = 7.






REMEMBER:  Expressions have no equal sign and you either simplify or evaluate.


A boojum is a very slow-growing cactus.  One fifty-year-old boojum is 1.5 meters tall and has been growing about 0.03 meter each year.  Assume the growth pattern continues.  

A. Write an expression for the height in meters of the boojum y years from now.  



B.  How tall will the boojum be in 50 years? 






HW:  1.3  (Page 18) # 10 – 26 even, and 27, 29 – 30, 32-34

1.4  Comparing and Ordering Integers

The _______________________ are a set of numbers that includes the whole numbers and their opposites.  

{… -4, -3, -2, -1, 0, 1, 2, 3, 4, …}  Notice that fractions and decimals are NOT included.


If a football team loses 5 yards on a play, how would you write that as a number? _____

If the temperature went down 10 degrees, how would you write that number? _____ 

A negative number is below ____________________.  

Can you think of any other examples of where we see negative numbers in the real world?



A __________________ is the number that corresponds to a letter on a graph.



-8     -7      -6     -5      -4      -3     -2      -1       0       1       2      3        4       5       6       7    8


Graph the following points on the number line above:
A has the coordinate -2     		             B has the coordinate 5
C has the coordinate 0			D has the coordinate -3
E has the coordinate 7


How far is -2 from the 0?   ________________ You could solve that |-2| = _______. 

How far is point E from 0? ___________________

Absolute value is _______________________________________________________.  It is ALWAYS POSITIVE!!!!

How far apart are points A and B?  You can count it and get ___________.




Even though absolute values are always positive, the answer is not always positive.

|-5| = ____________ BUT     - |-5| = _______________


|-(-3)| = ____________		|4| = _________		-| - (10)| = ________


|-14| - |3| = _______________	|-23| + |-3| = _______________


Circle your answer:  (Picture where they are on the number line.)


Which is larger  -10 or -5?   

Which is larger -20 or -30? 

Which is larger -2 or -5?

Which is larger -10 or 10?

Which is larger 0 or -10?

Which is larger 0 or 10?



The ___________________ of a number has the same absolute value, but a different sign.  

So the opposite of 8 is __________. 

The opposite of -12 is __________.




If , evaluate.  (Be careful when substituting a negative value.  You are always replacing x with -2.  If x is negative, then there will be two negatives in front of x.)

1.  -|x|				2.  | x|			3.  |-x|		4.  -|x| +  5	


	

5.  7|x| - x



HW 1.4 (page 24) #18 – 52 even
[bookmark: _GoBack]
1.5 Adding Integers

The Easy Part:  If the numbers have the same sign, add their absolute values.  The sum takes the sign of the numbers:

		  (Think: 3 + 9 = 12, then use the negative.) 

Try these:

1.  			2. 			3.  



The more difficult part:  If the numbers have different signs, take the absolute value of each and subtract them.  Your final answer is this number with the same sign         (+ or -) as the number with the greater absolute value.

You can also think about it this way:  get rid of all signs; subtract the smaller from the larger.  The answer has the sign of the one with the larger value.

  Think:    Answer is +4 because 

 Think:   Answer is – 9 because  



Try these:
4.  			5.  			6.  



This is an important lesson.  You will NOT get to use a calculator for ANY of these tests.  You must learn how to add, subtract, multiply and divide without using a calculator.

Practice: 
7.   		8.  		9.  



10.  		11. 			12.  


HW:  1.5 (page 32) #15 – 29, 33 – 38, 40, 59

More Adding Integers

When you are given more than two integers to add, sometimes it is easier to use the commutative property and rearrange them to make it easier.

Example:  

Instead of adding left to right, it is easier to move the -5 beside the +5.  

WHY? _________________________________________________________________

I can do this because of the __________________________property.






Sometimes, we can’t pair up opposite numbers.  In this type of problem, put all of the negatives together and all of the positives together:








We are NOT breaking the order of operations, because we are adding everything.  There is no subtracting, multiplying, or dividing, just adding.

Practice: 

1. 		5.  





2. 		6.  






3. 	7.  



4. 		8.  






HW:  1.5 (page 32) #30 – 32, 41,48 – 54 and Worksheet “Adding 3 or more Integers” (odds only)


		1.6  Subtracting Integers

One way to subtract integers is to remember that subtracting is the same as adding the opposite:



  	 Now we have an addition problem.  

        	Think: 	 , but since  the sign will be negative.  
-7 
· You can also just subtract 10 – 3, but since you are starting with the smaller number, the difference will be negative.  

What do you do with:  Remember that subtracting is the same as adding the opposite so .

The opposite of the opposite of -12 would be POSITIVE 12.



Subtracting a negative is the same as adding a positive.




Practice:
1.  			2.  			3.  


4.  			5.  		6.  



What do we do when we have several additions and subtractions in a row:

       	First: Change all of the subtracting negatives to adding positives.  

Then, group positives and negatives.  








· Remember, the sign in front of a value stays with that value.  Both of 20’s in the problem above are negative.  
· Subtraction and a negative both mean the same thing:  You have a LOSS.  


Practice: 

7.  				8.  










9.  					10.  








Evaluate the expression when .  

11.  			12.  			13.  






HW:  1.6  (page 36)  #12 – 32 even, 36 – 46 even
1.7 Multiplying and Dividing Integers

What is (3)(2)? __________  	

When you multiply two positive numbers you get a positive number.  (You already know this.)

What happens when you multiply a positive times a negative?

Think about what multiplication means—(3)(2) means that I need 3 sets of 2.

What would (3)(-2) mean?   It would mean 3 sets of -2.
-1  -1     There is 1 set of -2. 
-1  -1     There is a second set of -2.
-1   -1    There is a third set of -2.  

How many negatives do I have? _______  (3)(-2) = __________.

(-2)(3) Would give me the same answer?  What property tells me that? ______________.

So ONE NEGATIVE times ONE POSITIVE gives a _________________answer.

We already know a POSTIVE times a POSITIVE gives a _______________answer.

What would a NEGATIVE TIMES A NEGATIVE give?  ________________________

Why? __________________________________________________________________

So let’s practice:  

1.  4(-5)		2.  (8)(3)		3. (-3)(-9)		4.  -7(-2)


5.  -1(-6)		6.  (2)(22)		7.  (-4)(-9)		8.  (-2)(42)


What about multiple negatives in an expression?

(-3)(-2)(-2)(-2)   do them in order 6(-2)(-2) = -12(-2) = 24

So two negatives multiply to give a ____________.
And four negatives also multiply to give a  ___________________.

2 and 4 are both EVEN numbers, so EVEN number of negatives gives ______________.

(-2)(-2)(-2) = 4(-2) = -8   so three negatives (odd #) gives a _____________answer.

An ODD number of negatives gives ________________. 

Would (-2)2 be positive or negative? ______________


How about (-2)3 _________________


Practice:
9.  (-3)4		10.  (-1)(-2)(-2)(-3)= 		11.  (-2)5 =                  12.(-2)(-5)(2)





DIVISION

Division has the same rules as multiplying:

POSITIVE divided by POSITIVE = ________________

NEGATIVE divided by NEGATIVE = _______________

NEGATIVE divided by POSTIVE = ________________

POSITIVE divided by NEGATIVE = ________________





 
Practice:

13.  		14.  		15.  			16.  




Evaluate: 

17.  			18.  








HW:  1.7 (page 45) #12-24 all, 26 – 27, 29- 41 odd
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