Mrs. Daws’s Pre-AP CSCOPE Math Notes

These notes were created to assist you with the CSCOPE lessons.  The math program does not have a book/workbook, so these notes may help you when you need assistance at home.

Unit 1: Positive Rational Numbers and Integers

This lesson concentrates on Fraction/Decimal/Percent Equivalents.  Once you have practiced changing these rational numbers from one form to another, the activities will be very easy.  

Fraction to Decimal
	To change a fraction to a decimal, simply divide the numerator by the denominator.  For example:

	 = 1÷8 = 0.125


Fraction to Percent
	To change a fraction to a percent, use a proportion.  Percent literally means “per 100.”  If the denominators are not compatible, you will need to use “cross products.”  Here is an example of both compatible and not compatible:

	= 					 =   
                   			
	 x  = 			      (1 x 100) = 8x
						100= 8x
	 = 25 %			       100 
					 	12.5  = x
						 = 12.5 %

Decimal to Fraction
	To change a decimal to a fraction, simply pronounce the decimal correctly and write it as a fraction.  Simplify if possible. For example:
	.125 = “one hundred twenty-five thousandths” =  = 
Decimal to Percent
	Again, percent means “per hundred.”  Multiply your decimal by 100 (or move the decimal two places to the right) and add a percent sign.  Here are some examples:
	.125 = .125 x 100 = 12.5 %			.5 = .5 x 100 = 50 %

	2.5 = 2.5 x 100 = 250 %			.04 = .04 x 100 = 4 %

Percent to Fraction
	Remember that percent means “per hundred.”  Write your percent over 100 and simplify.  Here are some examples:
	25 % = = 	12.5 % =  =  = 	4 % = = 

Percent to Decimal	
	To change a percent to a decimal, divide it by 100 (or move the decimal to the left two places) and drop the percent sign.  Here are some examples:
	4% = .04		12.5 % = .125		25 % = .25

If you are given a problem with numbers in different forms (fractions, decimals and percents), simply change them to the same form so that you can add, subtract, multiply, divide or compare them.


Add your own Unit 1 notes here.














Unit 2: Graph Integers and Add, Subtract, 
Multiply, and Divide Integers

We have learned many methods in Adding, Subtracting, Mulitplying and Dividing Integers.  It is important that you use the method that works best for you.  Remember that you can use your Integer card for assistance on any activity or test throughout your 6th grade year.  Next year, you will need to know those steps.

Integer Card Rules
	Addition: When the signs are the same, add the numbers.
		When the signs are different subtract the numbers.
		Use the sign of the integer with the larger absolute value.
		(Absolute value: distance from zero)

	Subtraction:  Change the problem to addition (you must also change the sign 
		of the following integer), then follow addition rules.
	Multiply and Divide: Multiply or divide as stated.
		If the integers had the same signs, the answer will be positive.
		If the integers had different signs, the answer will be negative.

If the rules confuse you, then try using two-color counters (or + and -).  Here are examples of addition using counters.

	3 + (-5)					-3 + 5
	+ + +						- - -
	- - - - -					+ + + + +
	3 + (-5) = -2					-3 + 5 = 2					

To use counters with subtraction, you must take away the number of signs subtracted.  If you do not have enough sign to subtract, you must add an equal number of + and – to keep it balanced until you have enough to subtract.
	
If the previous two methods do not make sense, then try using a number line.  Remember, when you are adding a positive integer, move to the right.  When you are adding a negative integer, move to the left.  When you are subtracting an integer, you must do the opposite.


[image: ]



When graphing integers, remember that the first coordinate shows where the point crosses the x-axis (horizontal axis).  The second coordinate will show you where the point crosses the y-axis (vertical axis).  


[image: http://www.millersville.edu/~gvmathed/2004/9-12/Paper%20Folding%20Activity/paper_files/image010.jpg]



Add your own Unit 2 notes here.











Lesson 3: Estimating Solutions for Decimal and Percent Problems

Estimating is all about reasonable rounding.  When estimating in an addition or subtraction problem, round the numbers to the same place value.  Understand that the closer your rounded numbers are to the actual numbers, the closer the answer will be to the actual answer.  For example:
	12.5  is about    13.0
	13.2  is about    13.0
      +   13.8  is about + 14.0
	39.5		    40.0  

When estimating in a multiplication problem, round each number to the first 
non-zero number (the first place value of each number) even if that means they are all rounded to different places. For example:
	11 x 489 = 5379 is about 10 x 500 = 5000

When estimating in a division problem, round each number to compatible digits.  That means round each number to digits that you know divide evenly.  For example:
	79 ÷ 9 = 8.777777  can be rounded to 81 ÷ 9 = 9 or 80 ÷ 8 = 10



Add your own Unit 3 notes here.















Lesson 4: Lesson 1- Multiplying and Dividing Fractions

Multiplying fractions is a lot easier than adding and subtracting them.  If you have simple fractions, just multiply the numerators together for your answer’s numerator and multiply the denominators together for your answer’s denominator.  Simplify if needed.  For example:

	 x  =  = 	 

If you have mixed numbers, make them improper and multiply.  You may need to simplify and make your answer into a mixed number when you are done.  For example:

	2  x 4  =  x  =  = 11 

You never truly divide by a fraction.  Instead of dividing, you multiply by the reciprocal.  Remember to rewrite the problem using a multiplication sign and the reciprocal of the divisor.  For example:

	 ÷  =   x   =   =  = 1 
 
When you divide with mixed numbers, first make them improper than follow the same steps as dividing fractions.  For example:

	2  ÷ 4 =   ÷   =  x   =  = 


Add your own Unit 4: Lesson 1 notes here.









Unit 4: Lesson 2-Multiplying and Dividing Decimals

When multiplying decimals, find the product just as you would if there were no decimals in the numbers.  Once you find the product, count how many numbers are to the right of the decimals in the problem.  You must have the same amount of numbers to the right of the decimal in the answer.  For example:

	34.5		(1 number to the right of the decimal)
       x 1234.75	(2 numbers to the right of the decimal)
              1725
            24150
          138000
        1035000
        6900000
 +   34500000
     42598.875	(place the decimal so you have 3 numbers to the right of it)

When dividing decimals, first we move the decimal out of the divisor.  When you move the decimal in the divisor, move it the same number of places in the dividend. If it has 2 decimals to the right of it, then move it 2 places to the right in both the divisor and the dividend.  Once your decimal is in place, simply divide.  
For example:

This problem:		Would be written as this problem and solved.
 						  68.75
1.25  85.9375			125  8593.75
					      -750	
					        1093
					      -1000
						 937				
					         - 875
						    625
  -625
        0
______________________________________________________________
Add your own Unit 4: Lesson 2 note here.


Unit 5: Lesson 1-Different Types of Algebraic Representations

There are many different ways to share an algebraic expression or equation.  We can use words, numbers, pictures, tables or graphs.  Here is an example:

Sally paid $7.50 for 5 blank CDs.  How much did she pay for a dozen?

Numbers:	7.5 = 5x

Words:  $ 7.50 for 5 CDs

Pictures:	$ 7.50 = 

Table:
	# of CDs
	Process
	Cost $

	1
	1 x 1.5
	1.5

	5
	5 x 1.5
	7.5

	12
	12 x 1.5
	18

	x
	1.5x
	C
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Unit 5: Lesson 2-Solving Equations

The key to solving equations is to maintain the balance of the sides.  If you add, subtract, multiply or divide something from one side, then it must be done to the other.  Your goal is to isolate the variable and simplify it as much as possible.

For example:

	2x + 3 =  9			4 = 3x – 2		7 = 2x + 1
	      -3    -3		         +2	 + 2	         -1         - 1
	2x      =   6			6 = 3x	                    6 =  2x
	2	     2                       3     3	 		2      2
	       x =  3			2 = x			3 =  x


Add your own Unit 5 notes here.






















Unit 6: Lesson 1-Squares and Square Roots

When a number is “squared”, that means it is taken to the second power “x2”.  Here is a list of numbers “squared.”

	12 = 1 x 1 = 1			52 = 5 x 5 = 25		82 = 8 x 8 = 64
	22 = 2 x 2 = 4		62 = 6 x 6 = 36		92 = 9 x 9 = 81
	32 = 3 x 3 = 9		72 = 7 x 7 = 49		102 = 10 x 10 = 100
	42 = 4 x 4 = 16

The “square root” of a number is the factor that when “squared” produces that number.  Here is a list of “square roots.”

	= 1		 = 2	 = 3  	  = 4      	  = 5

	= 6	 = 7	 = 8  	  = 9      	  = 10


Unit 6: Lesson 2-Order of Operations with Exponents

When solving expressions, you must always follow order of operations.  The order goes as follows:
	Step 1:  Grouping symbols first ()[]{}-    (from left to right)
		Note:  Within the grouping symbols, you must also follow the order.
	Step 2: Exponents and Roots (from left to right)
	Step 3: Multiplication and Division (from left to right)
	Step 4: Addition and Subtraction  (from left to right)


Add your own Unit 6 notes here.








Unit 7: Lesson 1-Applying Algebraic Relationships and Equations
 
Lesson 1 in Unit 7 presents the students with a problem situation.  In solving the problem, the students must evaluate the situation, make a plan and carry out their plan.  The problem situation is a backyard makeover.  Here is a similar problem that can be used as a reference.

Neva is helping her father make over their backyard.  They divided the work into phases.  Phase one will be to plant a flower garden and they need to fence it in (perimeter.)  Phase two will be to paint the patio surface and will need to find the area.  Phase three will be to put in water feature and she will need to know how much water to put in it (volume.)

 (
          Water Feature
          Diameter = 2 ft
             Height = 3 ft
)


 (
Patio
Diameter=8 ft
)

 (
Flower 
 G
arden
Side length
of 4 ft
)






Phase One:  To fence in the flower garden, we must find the perimeter.  If each side of the garden is 4 ft and it has three sides, then the equation will be simple.
	P (flower garden) = 3 x 4 ft
			P      =  12 ft

Phase Two:  To cover the surface of the patio, we must find area.  Use the formula for area of a circle.
	A (patio) = π r2
		A  ≈ 3.14 x (4ft)2
		A  ≈ 3.14 x 16 ft2
		A  ≈ 50.24 ft2

Phase Three: To fill the water feature we need to find the volume.  To find the volume of a cylinder you need to multiply the area of the base by the height of the water feature.

	V (water feature) = Base x height
			V      =  π r2 x h
			V      ≈  3.14 x (1 ft)2 x 3 ft
			V      ≈  3.14 x 1 ft2 x 3 ft
			V      ≈  3.14 ft2 x 3 ft
			V      ≈  9.42 ft3

Unit 7: Lesson 2-Arithmetic Sequences

This unit is all about finding a sequence (pattern) and extending it.  Often times, the pattern will require more than one mathematical step.  Here are a few examples:

	Input
	1
	2
	3
	4
	5
	6
	n

	Output
	3
	4
	5
	6
	7
	8
	n + 2




	Input
	1
	2
	3
	4
	5
	6
	n

	Output
	5
	7
	9
	11
	13
	15
	2n + 3




Ben is collecting canned food to help support a local charity.  He had 36 cans by the end of the third month.  At the end of the previous month, Ben had 27 cans.  Write a rule to predict the total number of cans Ben will have collected by the end of the nth month if he continues to collect the same amount of cans each month.
	Month
	1st
	2nd
	3rd
	4th
	5th
	6th
	nth

	Total Cans collected
	18
	27
	36
	45
	54
	63
	9n + 9




Add your own Unit 7 notes here.



Unit 8: Proportional Relationships and Applications

This unit will ask you to apply you knowledge of proportions.  Note: When working with percents, remember that “percent” means “per 100.”  Here is a sample application problem.

Chocolate Chip Cookie Recipe
 cup butter
1  cups sugar
2 eggs
3 cups flour
 cup chopped walnuts

Martha is well known for her famous chocolate chip cookie recipe.  Each recipe makes 3 dozen cookies.  Martha will disclose only part of her chocolate chip cookie recipe.  If Martha needs to make 126 cookies, how many cups of sugar and how many eggs will she need?

Martha set up the following table to keep track of the amount of sugar and the number of eggs she will need as she increases the recipe.

	Cups of Sugar
	1.5
	1.5 x 2 = 3
	1.5 x 4 = 6
	1.5 x 3 = 4.5
	1.5 x 3.5 = 5.25

	Eggs
	2
	2 x 2 = 4
	2 x 4 = 8
	2 x 3 = 6
	2 x 3.5 = 7

	Number of Cookies
	36
	36 x 2 = 72
	36 x 4 = 144
	36 x 3 = 108
	36 x 3.5 = 126



Add your own Unit 8 notes here.









Unit 9: Geometry with Two-Dimensional Figures,
Transformations and Similarity

Classifying Triangles by Angles
Acute Triangle-all angles are less than 90°
Right Triangle-one angle is 90° and the other two are less than 90°
Obtuse Triangle-one angle is greater than 90° and the other two are acute
Classifying Triangles by Sides
Scalene Triangle-all three angles (and sides) are different 
Isosceles Triangle-two angles (and two sides) are equal
Equilateral Triangle-all three angles (and sides) are equal

Note:  The sum of the angles on all triangles is 180°.

Classifying Quadrilaterals
Polygon-any multisided closed figure
Square-opposite sides are parallel, all sides are congruent, all angles are 90°
Rectangle-opposite sides are parallel and congruent, all angles are 90°
Rhombus-opposite sides are parallel, all sides are congruent, opposite angles are 
congruent
Parallelogram-opposite sides and angles are congruent, opposite sides are parallel
Trapezoid-exactly one pair of opposite sides are parallel
Trapezium-no sides are parallel
Kite-two pair of congruent adjacent sides, one pair of congruent opposite angles
Regular Polygon-all sides and angles of the polygon are congruent

Note:  The sum of the angles on all quadrilaterals is 360°.


[image: http://www.chicos.caltech.edu/classroom/pointer/protractor.gif]
Motion is Geometry is called “transformations.”  We show our transformations on a coordinate grid (shown below).  Here are the many ways that we transform objects in Geometry:

Translation= slide an object
Rotation= turn an object
Reflection=flip an object
Dilation=change the size of an object


 (
Qudrant II
Quadrant I
Quadrant III
             Quadrant IV
)[image: http://www.millersville.edu/~gvmathed/2004/9-12/Paper%20Folding%20Activity/paper_files/image010.jpg]
  
Add your own Unit 9 notes here.
















Unit 10: Properties of Three-Dimensional Figures

Here are examples of the 3-dimensional figures you need to be familiar with:
[image: http://emsc32.nysed.gov/3-8/MathGeomSample_files/image004.jpg]





Cube			Rectangular Prism	       	   Cylinder	       Triangular Prism   
[image: http://ts1.mm.bing.net/images/thumbnail.aspx?q=1462795647132&id=61ced24ab39f45e83fee76b3ae1f2abd&url=http%3a%2f%2flaszloseerkramer.googlepages.com%2faqua-sphere.jpg%2faqua-sphere-full.jpg]
[image: http://ts3.mm.bing.net/images/thumbnail.aspx?q=1604416377722&id=4865c2efddab05e0a57a47b43f0cf91d&url=http%3a%2f%2fwww.easycalculation.com%2farea%2fimages%2fbig-tri-pyramid.gif][image: C:\Documents and Settings\dawskd\Local Settings\Temporary Internet Files\Content.IE5\P62I7AYC\MCED00213_0000[1].wmf]		

     Cone   					Sphere    		    Triangular Pyramid


Net- A two-dimensional figure that can be folded to form a solid
Face- The polygons that form the solid figure
Edge- The segments where the faces meet
Vertex- A point where the edges meet

Here are some sample nets:
[image: http://www.lifeisastoryproblem.org/explore/images/net_triangular_prism.png][image: http://www.lifeisastoryproblem.org/explore/images/net_cylinder.gif][image: Example of a geometric net for a cube 1]





	   Cube			Triangular Prism		    Cylinder

Add your own Unit 10 notes here.



Unit 11: Measurement, Geometry and Formulas

Perimeter	Square		P = 4s
		Rectangle		P = 2l + 2w 	or	P = 2(l + w)

Circumference (Circle)		C = 2πr 	or	C = πd

Area		Square		A = s2
		Rectangle		A = lw		or	A = bh
		Triangle		A =  bh       or       A = 
		Circle			A = πr2

Volume	Cube			V = s3
		Rectangular Prism	V = lwh	or	V = Bh
		Triangular Prism	V = Bh		
		Cylinder		V = πr2h	or	V = Bh

Pi (π)					π ≈ 3.14	or	π ≈   

Key		s = side		l = length		w = width
		r = radius		d = diameter		h = height		
		B = area of the base

Note:  You can find the volume of any prism by multiplying the area of the base by the height of the prism.

Add your own Unit 11 notes here.










Unit 12: Sample Space and Probability

The probability of event is expressed by a fraction: 
For example, if I had a bag of marbles and I wanted the probability of drawing a red marble it would be: .  To find the number of outcomes (sample space), we have several different methods: make a list, make a table or use a tree diagram.  The list and the table are basically the same (the table just has lines on it.)
 (
Lunch Special only $4.99
Choose between Chicken Soup or 
a Turkey Sandwich
Choose between crackers or chips
Choose one drink: tea, water, cola
)
The diner is advertising the following lunch special:



Here is an example of a tree diagram:

			Chicken Soup			Turkey Sandwich

	Crackers		Chips			Crackers		Chips

Tea	Water     Cola   Tea   Water  Cola    Tea  Water   Cola    Tea  Water Cola

Here is a list of the combinations:

Chicken Soup, Crackers, Tea
Chicken Soup, Crackers, Water
Chicken Soup, Crackers, Cola
Chicken Soup, Chips, Tea
Chicken Soup, Chips, Water
Chicken Soup, Chips, Cola
Turkey Sandwich, Crackers, Tea
Turkey Sandwich, Crackers, Water
Turkey Sandwich, Crackers, Cola
Turkey Sandwich, Chips, Tea
Turkey Sandwich, Chips, Water
Turkey Sandwich, Chips, Cola

The probability of someone choosing Tea  would look like this:    P(tea)= = 
Unit 13: Measure and Representation of Data

The measures of central tendency are:
Mean= the average of the numbers  
	To find the mean, find the sum of the numbers and divide it by how many
	numbers you have.  
Median= the middle of the numbers
	To find the median, put the numbers in order from least to greatest, then 
find the center number.  If you have an even number, then you will have to
find the average of the two numbers in the middle. 
Mode= the number that occurs the most
	To find the mode, just count how many times each number occurs.  The mode 
	is the number that occurs the most.  You can have more than one mode.
Range= the difference between the greatest and least numbers
To find the range, simply find the largest number and subtract from it the smallest number.

Here are some sample graphs for reference.
Line Plot
 (
     X                                                                                                                 
     X        X                                                         
     X        X         X          X                                      
     X
    X         X          X         X                                                         
) (
Dog
Cat
Fish
Bird
Frog
)
Line Graph
[image: plot]
Bar Graph
[image: graph_bar]

Stem and Leaf Plot

[image: wpe18.gif (2509 bytes)]
								Key: 2 9 = 29

Venn Diagram

[image: http://www.utm.edu/staff/acoleman/KidPixexample1.JPG]
[image: http://www.northstarmath.com/Sitemap/images/circle_graph_1.gif]Circle Graph












Add your own Unit 13 notes here.
























Unit 14: Extending Proportional Reasoning

This Unit will review the fraction-decimal-percents equivalents from Unit 1, proportions (scale factor) from Unit 8, and tables-graphs-equations from Unit 5.   You will need measurement conversions from your Mathematics chart for many of the activities.  

Length
		Metric					Customary
	1 kilometer = 1000 meters		1 mile = 1760 yards
	1 meter = 100 centimeters		1 mile = 5280 feet
	1 centimeter = 10 millimeters		1 yard = 3 feet
							1 foot = 12 inches
Capacity and Volume
		Metric					Customary
	1 liter = 1000 millimeters			1 gallon = 4 quarts
							1 gallon = 128 fluid ounces
							1 quart = 2 pints
							1 pint = 2 cups
							1 cup = 8 fluid ounces
Mass and Weight
		Metric					Customary
	1 kilogram = 1000 grams			1 ton = 2000 pounds
	1 gram = 1000 milligrams			1 pound = 16 ounces
Time
	1 year = 365 days				1 week = 7 days
	1 year = 12 months				1 day = 24 hours
	1 year = 52 weeks				1 hour = 60 minutes
							1 minute = 60 seconds
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