Mathematics Study Guide for the CRCT
Number Sense









              
Factor:  a number multiplied by another number to find a product.


Ex:  Factors of 18 are 1, 2, 3, 6, 9, 18


Greatest Common Factor-  the largest factor that two numbers have in common.

Multiple:  a product of a given whole number and another given whole number.


Ex:  Multiples of 4 are 4, 8, 12, 16, 20, 24, 28, 32, ...


Least Common Multiple-  the smallest multiple that two numbers have in common.

Prime Numbers:  a number that only has two factors, 1 and itself.

Ex:  2, 3, 5, 7, 11, 13, 17...

Composite Numbers:  a number that has more than two factors.


Ex:  4, 6, 8, 10, 12, 14, 15...

Rules of Divisibility: the capacity of one number to be exactly divided by another number.


Ex:  2-
 last digit is an even number


       3- 
sum of the digits is divisible by 3

                   4- 
if last two digits form a number divisible by 4


       5- 
if ends in 0 or 5

                   6- 
if number is divisible by 2 and 3 


       9- 
if sum of digits is divisible by 9

                  10- if ends in 0

Decimals:  numbers that are less than one.


A.)  Place value-  Know the chart below- each place.

	million
	hundred thousand
	ten thousand
	thousand
	hundred
	ten
	one
	.
	tenth
	hundredth
	thousandth
	ten thousandth


B.)  Decimals in word form (sixty five and nine hundred thirty four thousandths), standard form (65.934), and expanded form (60+5+0.9+0.03+0.004 or (6x10)+(5x1)+(9x0.1)+(3x0.01)+(4x0.004))

C.)  Patterns multiplying a factor by 10, 100, 1000 or 0.1, 0.01, or 0.001.  (whole numbers- write factor, count zeros after the 1, add that number of zeros to the factor); (decimal numbers- write factor number with a decimal, count number of places to right of decimal in 0.1, etc, move decimal in factor that many places to left- add placeholder zeros if needed.)

D.)  Comparing & Ordering Decimals- line up decimals add zeros as placeholders if necessary & compare each place value from right to left, largest to smallest.  (> = greater than; < = less than; = equal)
E.)  Adding & Subtracting Decimals- Line up the decimals, add zeros as placeholders if necessary, add or subtract like normal, carrying the decimal down in line.

F.)  Multiplying Decimals-multiple without the decimal like normal first, then count the total number of places behind the decimal- give the product (answer) that many numbers behind the decimal.
G.)  Dividing Decimals-   if the decimal in not in the divisor, bring the decimal up from the dividend into the quotient and divide as normal.  If the decimal IS in the divisor, change the divisor to a whole number by moving the decimal to the right.  In the dividend, move the decimal to the same number of places, adding placeholder zeros if necessary.  Divide as normal, carrying the decimal up into the quotient.





Quotient (answer)



       Divisor     Dividend


H.)  Convert to Fraction- place over 100, remove decimal, reduce.
Fractions:  a number that names a part of a whole or a part of a group.  The top number is the numerator (the part) and the bottom number is the denominator (the whole or group total).
A.) Equivalent Fractions- when two or more fractions have the same value- both numerator and denominator can be divided or multiplied evenly by the same number.

B.)  Simplifying Fractions- find a number that evenly divides into both the numerator and denominator until it can no longer be reduced.
C.)  Improper Fractions- a fraction with a numerator greater than or equal to its denominator.  (Value greater than 1).  Ex:  16/3.  To solve, convert to a division problem, 16 ÷ 3 (or 3   16  ) The quotient is the whole number, the remainder is the new numerator, the divisor is the denominator -->  5 1/3 (Creating a mixed number).
D.)  Mixed Numbers- has both a whole number part and a fractional part.  To convert to an improper, multiply the whole number and denominator, add the numerator to the product and place over top of the same denominator.

E.)  Find Common Denominators- finding the multiple of both denominator numbers & converting it to equivalent fractions.
F.)  Comparing & Ordering Fractions- convert all fractions to equivalent fractions with common denominators; then order according to the numerator.
G.) Adding & Subtracting Fractions- when they have like denominators just add or subtract.  If they have unlike denominators, you must give them common denominators creating equivalent fractions, then add or subtract.

H.)  Multiplying Fractions- just multiply the numbers straight across.  DO NOT change denominators.  If mixed numbers, you must convert to improper first.
I.)  Dividing Fractions- you must flip the fraction on the right to its reciprocal and multiply straight across.  If mixed numbers, you must convert to improper first.

J.)  Pictorial Models- Be able to determine a fraction problem for multiplication using models.
K.)  Estimation- Estimate if which benchmark a fraction is closest to, 0, ½, or 1.

L.)  Convert to Decimal- divide the denominator into your numerator.
Percents:  a ratio of a number to 100.  Percents can be written as fractions or decimals.


A.)  Modeling- on a 10 x 10 grid just count each square.

B.)  Converting to Decimal- move the decimal two places to the right, remove percent sign.

C.)  Convert to Fraction- place the number over 100 and simplify.

D.)  Apply to a Circle Graph- be able to determine a fraction of the graph, converting to percent.

Measurement_                                                                                                                      
Area:  the number of square units needed to cover a polygon (a closed figure w/straight sides.)  Measured in squared units (cm2, in2, ft2, ...)

A.)  Estimation- be able to count the squares inside the polygon.
B.)  Squares- know that all sides are equivalent, so side times side (s2).  If one number is given, multiply it by itself.

C.)  Rectangle- rectangles are length times width or base times height.

D.)  Parallelogram- you can cut a triangle off of a parallelogram, flip it around to the other end and form a rectangle, therefore, the formula is the same as a rectangle.

E.)  Triangle- if you cut a rectangle in half diagonally, you form a triangle, thus, a triangle is exactly half, creating the formula, b x h divided by 2.
F.)  Irregular Figures- break it up into regular polygons (above), find each area individually, and add up.

Circles:  a closed figure with all of its points the same distance from its center.  
A.)  Know its parts:  radius (a line segment that goes from a point on the outside of the circle to the center ½), diameter (a line segment that goes through the center of the circle), chord (a line segment that moves from one point of a circle to another without going through the center), π= 3.14
B.)  Area- π x r2, if you have a diameter, you must convert to radius first (divide diameter by 2).  Area is measured in squared units.

Capacity:  the measurement of how much liquid a container can hold.  
A.)  Standard- Remember the large ‘G’ created in class.  Know 8 oz = 1 c; 2 c = 1 pt; 2 pts = 1 qt; 2 qt = ½ gal; 2 ½ gal = 1 gal.


1.)  Small to Large --> DIVIDE



2.)  Large to small  --> MULTIPLY

B.)  Metric- Use the Acronym ‘King Henry Doesn’t Like Dark Chocolate Milk’.  Count number of places moved and direction moved.  Move the decimal the same direction that many places, adding placeholders if necessary.

C.)  Estimating- be able to determine which capacity is likely to be used.  Ex:  A washing machine is more likely to be measured in gallons, not quarts, etc.

D.)  Units Used- Capacity is measured in the above units only.  cm, in, ft, m, yd are all length.  g & mg are weight.

E.)  Difference with Volume- Capacity is the max full of liquid and measures in liters or gallons; Volume is the amount of cubic units inside a figure.
Volume:  the measure of the number of cubes that fit into a 3D figure.  Measured in cubic units, (1 cm x 1 cm x1 cm= 1 cm3) using the formula L x W x H.  Remember when counting cubes in a figure, some cubes have more than one face showing at a time, but it is still 1 cube.  Additionally, more cubes may be hidden behind it.  It’s best to count the length (     ), width (   ), height (    ), and multiply together.  Remember on squares all sides are the same length.

Geometry                                                                                                                             
A.)  Congruent Figures- same size, same shape.  Be able to give corresponding angles and sides that are congruent.
B.)  Circumference- the distance around a circle.  C= 2 x π x r (know that 2 r = d, so π x d)

Algebra                                                                                                                                  Representing Unknown Quantities- the use of variables (symbols or letters used to represent a number) to translate a problem into a mathematical expression.  An algebraic expression includes numbers and variables that are connected with operation signs (+, -, x, ÷).  Phrases to know:



1.)  Adding-  plus, more than, sum



2.)  Subtracting- less, fewer than, less than


3.)  Multiplying- times, twice, product (also know multiplication can be written 3 different ways- 2n, 2(n), 2 x n, 2 * n,)


4.)  Dividing- divided, half of, split equally


Example:  Sam has $4.00 more than his sister Molly.  Molly has c dollars.  Write an expression of what Sam has.  Answer:  4 + c

B.)  Evaluating Algebraic Expressions- substituting numbers in for a variable to solve the formula.  Example:  If a = 10 and b = 5, what is the value of 2a ÷b?  Sub the numbers into the problem, (2 x 10) ÷ 5 then 20 ÷ 5 = 4.  Answer- 4.

Data Analysis                                                                                                                      

A.)  Be able to analyze data in a graph and compare with other graphs.


B.)  Be able to collect, organize, and display in the appropriate graph.
MEMORIZE THESE RULES!





The dividend is divided by the divisor which is equal to the quotient.








