GRADE 7 MCCSC VOCABULARY


unit rate:  Unit rate is the ratio of two different measurements in which the second term is 1. 


Example: 6:1, 6 miles/one gallon,  [image: image2.png]6 miles
1 gallon



  (In fraction form, the denominator is 1.)

ratio:  A ratio is a comparison of 2 quantities. It is written as the quotient of two numbers (part to part and part to whole).  The three ways of writing a ratio include:  9 to 10,  and  9:10,  and  [image: image4.png]


.

complex fraction:  A complex fraction has a fraction for the numerator or denominator or both.
proportional relationship:  A proportional relationship is a collection of pairs of numbers that are in equivalent ratios (Example: [image: image6.png]30 miles
S hours



 = [image: image8.png]60 miles
Thours



 ).  A proportional relationship also can be described by an equation of the form y = kx, where k is a positive constant (often called a “constant of proportionality”).

within ratios:  A ratio of two measures in the same setting is within ratios.  Example: If a person walks 4 miles in 2 hours, how many miles will she walk in 3 hours?  Let m = miles.
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    or     [image: image14.png]


 = [image: image16.png]



between ratios:  A ratio of two corresponding measures in different situations is considered between ratios.  Example:  If a person walks 4 miles in 2 hours, how many miles will she walk in 3 hours?  
Let m = miles.
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    or     [image: image22.png]=1



 = [image: image24.png]



additive reasoning versus multiplicative reasoning:  Proportional situations are based on multiplicative relationships. Equal ratios result from multiplication or division, not addition or subtraction.  

Consider any proportion, for example [image: image26.png]


 = [image: image28.png]


.  What operation was used to convert [image: image30.png]


 to [image: image32.png]


?

Was additive reasoning used:  [image: image34.png]


 + [image: image36.png]


= [image: image38.png]40



?  Or was multiplicative reasoning used: [image: image40.png]


 • [image: image42.png]


= [image: image44.png]


?      

The example below shows an application of multiplicative reasoning:


Last month, two bean plants were measured at 9 inches tall and 15 inches
tall.  Today they are 12 inches tall and 18 inches tall, respectively.  Which 

bean plant grew more during the month, the 9-inch bean plant or the 15-inch 
bean plant?


Using additive reasoning, we know that each plant added 3 inches in a month.  To determine which plant grew more, however, we use multiplicative reasoning.  In other words, we want to know what proportion of the original plant height is represented by 3 inches.

The 3-inch increase represents [image: image46.png]


 or [image: image48.png]


  of the first plant’s growth, whereas the 3-inch increase represents [image: image50.png]


 or[image: image52.png]


 of the second plant’s growth.  Since [image: image54.png]


  > [image: image56.png]


  (or[image: image58.png]


  > [image: image60.png]1/5 )



, the 9-inch plant grew more. 
proportion:  A proportion is a statement of equality of two ratios; that is written as an equation. Example:  3:9 = 4:12  or  [image: image62.png]


 = [image: image64.png]



identify that a proportional relationship intersects (0, 0):  As shown on the graphs below, when the value of x is 0, the value of y is also 0, or (0, 0).  For example, (a) when zero electricity is being generated, zero pounds of carbon are emitted; (b) when zero ounces of oregano are weighed, the cost is zero dollars; (c) when a cone has a height of zero, the cone flattens into a 2-dimensional circle, and thus, has volume of zero. 

a.[image: image65.emf]b.[image: image66.emf]       c.[image: image67.emf]
determine other points using (1, r), where r is the unit rate:  In the ordered pair (1, r), the x-value “1” represents one standard of measurement.  The y-value “r” represents a given specific quantity.    
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                               [image: image68.emf]                                                                                                                                       
percent error:  We often assume that each measurement we make in mathematics or science is true and accurate.  However, sources of error often prevent us from being as accurate as we would like.  Percent error calculations are used to determine how close to the true values our experimental values actually are.  The value that we derive from measuring is called the experimental, or observed, value.  A true, or theoretical, value can be found in reference tables.  
The percent error can be determined when the theoretical value is compared to the experimental value according to the equation below:
                                    percent error = [image: image70.png]experimental value — theoretical value
Theoretical value



 x 100%

Example:  A student measured the volume of a 2.50 liter container to be 2.38 liters.  What is the percent error in the student's measurement?
           percent error = [image: image72.png]2.50 liters — 2.38 liters
550 liters




  x 100%
                                 =  [image: image74.png]0.12 liters
550 liters




  x 100%
                                 =  0.048  x 100%    
                    

                                 =  4.8%

cross-product algorithm:  This algorithm is a strategy for determining a missing value in a proportion.  The proportion can be set up using either as a within ratios proportion or as a between ratios proportion, as shown in the diagrams below. 
Examples:
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              [image: image75.emf]                               [image: image76.emf]
factor of change algorithm:  This algorithm is a strategy for determining a missing value in a proportion.  A unit-rate approach is used, whereby the factor of change (rate of a single unit) is established first from the given values in one ratio.  Then, the missing value from the other ratio is computed by multiplying the known value in the other ratio by the factor of change.  

Example using the within ratios format: Three candies cost a total of $2.40.  At that same price, how much would 10 candies cost?  The within ratios proportion is:   [image: image78.png]$2.40
3 candies



  =  [image: image80.png]x
10 candies



.  To determine the factor of change (unit cost) for one candy, divide $2.40 by 3.  The factor of change is [image: image82.png]


  (or $0.80 for one candy), meaning that as the number of candies increases by one, the total cost increases by $0.80.  So, 10 candies ($0.80 x 10) would cost $8.00. 
rational numbers:  Numbers that can be expressed as an integer, as a quotient of integers (e.g., [image: image84.png]


, [image: image86.png]


, 7, - [image: image88.png]


, - [image: image90.png]


 , ‾ 7 ), or as a decimal where the decimal part is either finite or repeats infinitely (e.g., 2.75, ‾2.75, 3.3333… and ‾3.3333…) are considered rational numbers.
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vertical number line:                                 
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additive inverse:  The additive inverse of a number a is the number ‾a for which a + (‾a) = 0.
absolute value:  The absolute value of a number is the distance a number is from zero.  For example: [image: image93.png]13]



 = 3; [image: image95.png]0]



 = 0; and [image: image97.png][3]



 = 3.   
order of operations: The steps for simplifying expressions are:

1. compute inside grouping symbols, including parentheses (  ), brackets [  ], and braces {  } 

2. compute with exponents 

3. multiply and divide in order from left to right

4. add and subtract in order from left to right

linear expression:  A linear expression includes a variable to the first power, for example 2x – 3.
factor:  A factor is a term that divides a given quantity evenly (with a remainder of 0).  As a verb, factor means to divide a given quantity in the form of its factors.  For example, 6 is factored in the form of 2 x 3.  The terms 2 and 3 are factors of the given quantity 6.  4x3 – 5x 2 is factored in the form of x 2 (4x – 5).   The terms x 2 and (4x – 5) are the factors of 4x3 – 5x 2. 
expand linear expressions:  The form a quantity takes when written as a continued product, using the distributive property of multiplication over addition.  For example, the quantity [image: image99.png]


 in expanded form is [image: image101.png]25
tox— =,
6



  or  [image: image103.png]1
10x — 4
s



.

properties of operations:  The properties of operations apply to the rational number system, the real number system, and the complex number system, when a, b and c stand for arbitrary numbers in a given number system. 
associative property of addition



(a + b) + c = a + (b + c)
commutative property of addition 



a + b = b + a

additive identity property of 0 




a + 0 = 0 + a = a
additive inverses 
 




a + (–a) = (–a) + a = 0
associative property of multiplication



(a  x b)  x c = a  x (b  x c)
commutative property of multiplication 


a  x b = b  x a

multiplicative identity property of 1 



a  x 1 = 1 x a = a

multiplicative inverses 




a  x 1/a = 1/a  x a = 1,  a ≠ 0

distributive property of multiplication over addition 

a  x (b +c) = a  x b + a  x c
algebraic solution:  An algebraic solution is a proof or an answer that uses letters (algebraic symbols) to represent numbers, and uses operations symbols to indicate algebraic operations of addition, subtraction, multiplication division, extracting roots, and raising to powers.  

arithmetic solution:  An arithmetic solution is a proof or an answer that uses rational numbers under the operations of addition, subtraction, multiplication and division .  

inequality terminology:  Words or phrases used in the context of problem-solving with inequalities include: more than, less than, at least, no more than, minimum, maximum, and not equal to.
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right rectangular prism:

             a.  [image: image104.jpg]


     b. [image: image105.jpg]



   



                                      c.[image: image106.png]
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right rectangular pyramid:
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area of a circle:  A circle is the set of points in a plane that are all the same distance from a given point called the center.  The area of a circle is the number of square units enclosed within its circumference, the length around the circle at the same distance from the center.

circumference of a circle:  A circle is the set of points in a plane that are all the same distance from a given point called the center.  The circumference is the length around a circle at the same distance from the center.

radius: The radius of a circle is a line segment that connects the center of a circle to a point on its circumference.

diameter:  The diameter of a circle is a chord that passes through the center of a circle.

chord:  A chord is a line segment that has both endpoints on the circumference of a circle.
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center of a circle:  
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pi:  Pi (π) is the ratio of the circumference of any circle to its diameter.  π ≈ 3.14 or  [image: image117.png]22



.
supplementary angles:  Two angles whose measures add to 180° are supplementary angles.
complementary angles:  Two angles whose measures add to 90° are complementary angles.
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near-parallelogram:  

                                                                             [image: image118.emf]  
[image: image177.png]50 miles
T hour



vertical angles:  
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adjacent angles:

       [image: image120.png]



population:  A population is whole set of individuals, items, or data from which information, or a statistical sample, is drawn.

sample of the population:  The part or section of a whole set of individuals, items, or data about which information is wanted, or from which a statistical sample is drawn.  Used as a verb, to sample means to get data from part of a population and use the data to provide information about the entire population. 

simulated sample:  Simulated samples refer to multiple sets of individuals, items, or data of the same size that are gathered from the same population in order to estimate or predict the accuracy of an experiment.  

random sample/sampling:  A random sample of consists of n individuals, items, or data from the population, chosen in such a way that every set of n individuals, items, or data has an equal chance to be the sample actually selected.  

invalid:  The results of a statistical experiment are invalid when they are based on faulty, incorrect, or null information; being without foundation in fact or truth.

valid/validity:  Validity refers to the extent to which a concept, conclusion or measurement is well-founded and corresponds accurately to the real world. Validity of a measurement tool, for example a quiz or chapter test, is the degree to which the tool measures what it claims to measure.

reliable/reliability:  In statistics, reliability is the consistency of a set of measurements or of a measuring instrument.  Reliability refers to the degree to which results from different clinical trials or statistical experiments, using an identical set of measurements or measuring instrument, are the same or compatible with one another.

variation/variability:  The spread of values that exists within an array of scores or other measures is referred to as variability.  Measures of variability include range, standard deviation, and variance.  

variance:  Variance and standard deviation measure how far apart the values of a data set are.  Variance is the mean average of the squared differences between the values of the data set and the mean of the data set. Variance is important because it tells us what is happening with the numbers contained within that range. Standard deviation is the square root of the variance.  Standard deviation is important because it helps us see how close the values in a data set are to the mean.

The steps for computing variance are:

1. Compute the mean for the data set. 

2. Compute the deviation by subtracting the mean from each value. 

3. Square each individual deviation to avoid having negative values. 

4. Add up the squared deviations. 

5. Divide by one less than the sample size. 
The steps for computing standard deviation are steps 1-5 above, then take the square root of the variance. 
Example:  You and your friends have just measured the heights of your dogs (in millimeters).


      [image: image121.png]



The heights (at the shoulders) are: 600mm, 470mm, 170mm, 430mm and 300mm.

Determine the mean, the variance, and the standard deviation.  First, find the mean:
mean = [image: image123.png]600 + 470 + 170 + 430 + 300
=



 = [image: image125.png]1970




 = 394
The green line plots the mean height.
            [image: image126.png]



Then, calculate each dog’s difference from the mean:

                 [image: image127.png]600
400
200





To calculate the variance, take each difference, square it, and then average the result.  When calculating variance, if the data set represents an entire population that is large, then divide by n.  If the data represent a small sample of a larger population, for example 5 dogs out of all dogs, the sum of the squares is divided by n-1, or 4, for a variance of 27,130.  Dividing by n-1 reduces bias when using a small sample to represent a large population.

	variance =  [image: image129.png]206* + 76* + (C224) + 36* + (194)
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 = [image: image131.png]108,520
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To determine the standard deviation, take the square root of the variance.
Standard Deviation =  [image: image135.png]


 = 164.7... = 165 (to the nearest mm)

inference:  A statistical inference provides methods for using sample data to draw conclusions about a population.

dot plot:  Also known as a line plot, this data display shows a distribution of data values by recording each data value as a dot or mark above a number line. 
deviation:  See absolute deviation and standard deviation.  

absolute deviation:  In statistics, absolute deviation is the difference between a single value in a data set and the mean or the median of the data set. For example, the mean test score for twenty-five students is 89.  The median test score is 82.  One student’s score is 85.  The absolute deviation of the student’s score from the mean is ‾4, whereas the absolute deviation of the student’s score from the median is 3.
standard deviation:  Standard deviation and variance measure how far apart the values of a data set are.  Standard deviation is the square root of the variance, or the difference between a single value in a data set and the mean or the median of the data set. Standard deviation is important because it helps us see how close the values in a data set are to the mean. Variance is the mean average of the squared differences between the values of the data set and the mean of the data set.  Variance is important because it tells us what is happening with the numbers contained within that range. 

The steps for computing variance are:
1. Compute the mean for the data set. 

2. Compute the deviation by subtracting the mean from each value. 

3. Square each individual deviation to avoid having negative values. 

4. Add up the squared deviations. 

5. Divide by one less than the sample size. 
The steps for computing standard deviation are steps 1-5 above, then take the square root of the variance. 
Example:  You and your friends have just measured the heights of your dogs (in millimeters). 


      [image: image136.png]



The heights (at the shoulders) are: 600mm, 470mm, 170mm, 430mm and 300mm.

Determine the mean, the variance, and the standard deviation.  First, find the mean:
mean = [image: image138.png]600 + 470 + 170 + 430 + 300
=



 = [image: image140.png]1970




 = 394
The green line plots the mean height.
            [image: image141.png]



Then, calculate each dog’s difference from the mean:
                 [image: image142.png]600
400
200





To calculate the variance, take each difference, square it, and then average the result.  When calculating variance, if the data set represents an entire population that is large, then divide by n.  

If the data represent a small sample of a larger population, for example 5 dogs out of all dogs, the sum of the squares is divided by n-1, or 4, for a variance of 27,130.  Dividing by n-1 reduces bias (chance of misrepresenting the situation) when using a small sample to represent a large population.
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To determine the standard deviation, take the square root of the variance.  

standard deviation = [image: image150.png]


= 164.7... = 165 (to the nearest mm)

numerical data distribution:  The relative arrangement of a set of numbers is referred to as the data distribution.  When graphed, the distribution of data can display different shapes. 
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measures of central tendency:  Measures of central tendency provide a summary of numerical values that indicate what is typical for a group of numbers in a data set.  These measures include mean, median, and mode.  Measures of central tendency also are known as measures of center. 

[image: image184.png]


measures of center:  Measures of center, like “measures of central tendency,” provide a summary of numerical values based on mean, median, and mode.  Some data sets have no mode, while others may have more than one mode.  A data set with two modes is referred to as “bimodal,” as shown below. 

            [image: image156.png]


 
measures of variability:  The spread of values that exists within an array of scores or other measures is referred to as variability.  Measures of variability include range, standard deviation, and variance.  

probability:  Probability is used to describe a ratio that represents the likeliness that an event will happen, based on the number times that the preferred event could occur, divided by the total number of all events, including the preferred event.

chance event:  A chance event in probability is one of a collection of possible outcomes.  When a coin is tossed, “heads” and “tails” are chance events that can possibly occur.  When a baby is born, “male” and “female” are the two chance events.  When tossing a number cube, the chance events are represented by the digit on each face of the cube (“1, 2, 3, 4, 5,” and “6”).

relative frequency:  When a collection of data is separated into several categories, the number of items in a given category is the absolute frequency.  The absolute frequency divided by the total number of items is the relative frequency.  Out of 50 middle school students, 18 are sixth graders; 18 is the absolute frequency.  The relative frequency is  [image: image158.png]18 sixh grade students
TO total students



  or 0.36

uniform probability model:  A uniform probability model describes an event in which all outcomes theoretically have the same probability of occurring.  For example, tossing a coin or a number cube model uniform probability; the heads and tails sides of a coin each have a 1:2 probability of landing face up, while each face of a number cube has a 1:6 probability of landing face up.  

outcome:  A possible end result of a probability experiment is referred to as an outcome.

event: An event is a collection of possible outcomes.  

simple event:  A simple event is a single outcome of an experiment.  For example, tossing two number cubes and getting a 7 is an event.  Getting a 7, specifically with a 2 and a 5, is considered a simple event.

compound event:  An event is a collection of possible outcomes.  An event that consists of two or more events is a compound event.  The probability of a compound event can be determined by multiplying the probability of one event by the probability of a second event.   Some compound events (independent events) do not affect each other's outcomes, such as rolling a number cube and tossing a coin.  Other compound events do affect each other's outputs (dependent events). For example, if you take two cards from a deck of playing cards, the likelihood of second card having a certain quality is altered by the fact that the first card has already been removed from the deck.

sample space:  Sample space is the collection of all possible outcomes in a probability experiment.

simulation:  Simulation is a technique used for answering real-world questions or making decision in complex situations where an element of chance is involved.
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Between ratios:   � QUOTE � ��� = � QUOTE � ���  or  � QUOTE � ��� = � QUOTE � ���





For example in the table “A Moving Automobile,” the x-value is time (hours).  The y-value “r” is distance traveled (miles).  The unit rate is r miles per hour, or� QUOTE � ���.  According to the graph, unit rate is (1, 50) or � QUOTE � ��� .


To determine other points:  1. multiply by � QUOTE � ��� ,  � QUOTE � ��� , � QUOTE � ���  2. identify (2, 100) or � QUOTE � ���; (3, 150) or � QUOTE � ���; and (6, 300) or� QUOTE � ���, 


respectively.
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A vertical number line is a scale with positive values located in ascending order above the origin (0) and negative values located in descending order below the origin (as on the y-axis of the coordinate plane), as opposed to a horizontal number line with positive values to the right of the origin and negative values to the left of the origin (as on the x-axis of the coordinate plane). 
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A right rectangular prism is a 6-sided polyhedron in which all faces are quadrilaterals that meet to form right angles at the vertices (see prism a. and prism b.).  Prism c is an oblique rectangular prism because not all faces meet to form right angles at the vertices.





A right rectangular pyramid has a rectangle as the base and four isosceles triangles as the faces (see pyramid a.).  An oblique rectangular pyramid has a rectangle as the base, with two scalene triangles and two isosceles triangles as faces (see pyramid b.).





a..





b...





A circle is the set of points in a plane that are all the same distance from a given point called the center.  A circle is named by the point that is its center, such as circle A.  





The “near parallelogram” diagram offers a visual argument that is useful in development of the area formula for a circle, A = πr 2. 








Vertical angles are formed by two intersecting lines that share a common vertex.  Vertical angles are opposite each other.  �1 and � 3 are vertical angles, as are �2 and �4.  The measures of vertical angles are congruent





Adjacent angles share a common side and a common vertex, and lie next to each other on their common side. �1 and �2 are adjacent angles, as are �2 and �3, �3 and �4, and �4 and� 1





Data can be distributed in a bell curve in which half of the data is normally distributed above the mean (to the right) and half is below the mean (to the left), with data centered increasingly at the mean.  This is a normal distribution.





In a normal distribution, data may shift to the right or to the left as the mean value of the data set shifts position.





In a bimodal distribution, a data set has two modes.  There are two different values which are conspicuously more frequent than neighboring values. 





In a rectangular distribution, all values in the data set are the same.





With a u-shaped distribution, data is clustered with greatest frequency at the two extremes for the range of data.





In a bimodal distribution, a data set has two modes.  There are two different values which are conspicuously more frequent than neighboring values. 
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