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GEOMETRY
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Pre-HSE Core Skills in Math

7.GA Solve problems involving scale drawings of geometric figures, including computing actual lengths and areas from a
scale drawing and reproducing a scale drawing at a different scale.

8.G.2 Understand that a two-dimensional figure is congruent to another if the second can be obtained from the first by a p. 95
sequence of rotations, reflections, and translations; given two congruent figures, describe a sequence that exhibits the
congruence between them.

7.G4 Know the formulas for the area and circumference of a circle and use them to solve problems; give an informal pp. 99, 100, 101
derivation of the relationship between the circumference and area of a circle.

8.G4 Understand that a two-dimensional figure is similar to another if the second can be obtained from the first by a
sequence of rotations, reflections, translations, and dilations; given two similar two-dimensional figures, describe a
sequence that exhibits the similarity between them.

7.G5 Use facts about supplementary, complementary, vertical, and adjacent angles in a multi-step problem to write and solve | pp. 94, 95, 96, 97
simple equations for an unknown angle in a figure.

7.G.6 Solve real-world and mathematical problems involving area, volume and surface area of two- and three-dimensional pp. 99, 100, 101, 103, 104, 105
objects composed of triangles, quadrilaterals, polygons, cubes, and right prisms.

8.G.7 Apply the Pythagorean Theorem to determine unknown side lengths in right triangles in real-world and mathematical
problems in two and three dimensions.

8.G.8 Apply the Pythagorean Theorem to find the distance between two points in a coordinate system.

EXPRESSIONS AND EQUATIONS

8.EE 1 Know and apply the properties of integer exponents to generate equivalent numerical expressions. For example, p. 61
372 x 37-5 = 37-3 = 1*-/3/3 = 1/27.

7.EE.2 Understand that rewriting an expression in different forms in a problem context can shed light on the problem and how | pp. 61, 64, 65, 66, 68, 69, 70,
the quantities in it are related. For example, a + 0.05a = 1.05a means that increase by 5% is the same as multiply by 76,77,78
1.05.

8.EE.2 Use square root and cube root symbols to represent solutions to equations of the form x*2 = p and x*3 = p, where p is

a positive rational number. Evaluate square roots of small perfect squares and cube roots of small perfect cubes. Know
that sqrt(2) is irrational.
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7.EE.3 Solve multi-step real-life and mathematical problems posed with positive and negative rational numbers in any form pp. 35, 36, 37, 38, 45, 46, 48,
(whole numbers, fractions, and decimals), using tools strategically. Apply properties of operations to calculate with 49, 54, 55, 56, 76, 77, 78, 101,

numbers in any form; convert between forms as appropriate; and assess the reasonableness of answers using mental | 104, 105, 123 124, 125
computation and estimation strategies. For example: If a woman making $25 an hour gets a 10% raise, she will make
an additional 1/10 of her salary an hour, or $2.50, for a new salary of $250. If you want to place a towel bar 9 3/4 inches
long in the center of a door that is 27 1/2 inches wide, you will need to place the bar about 9 inches from each edge;
this estimate can be used as a check on the exact computation.

8.EE.3 Use numbers expressed in the form of a single digit times an integer power of 10 to estimate very large or very small
quantities, and to express how many times as much one is than the other. For example, estimate the population of the
United States as 3 x 10*8 and the population of the world as 7 x 1019, and determine that the world population is more
than 20 times larger.

7.EE.4 Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and pp. 64, 65, 66, 68, 69, 70, 72,
inequalities to solve problems by reasoning about the quantities. 73,74,76,77,78,99, 100, 101,
103, 104, 105
8.EE.5 Graph proportional relationships, interpreting the unit rate as the slope of the graph. Compare two different proportional | p. 125

relationships represented in different ways. For example, compare a distance-time graph to a distance-time equation to
determine which of two moving objects has greater speed.

8.EE.8 Analyze and solve pairs of simultaneous linear equations.
RATIOS AND PROPORTIONAL RELATIONSHIPS
7.RP1 Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and other quantities measured | pp. 44, 45, 46

in like or different units. For example, if a person walks 1/2 mile in each 1/4 hour, compute the unit rate as the complex
fraction 1/2/ 1/4 miles per hour, equivalently 2 miles per hour.

7.RP.2 Recognize and represent proportional relationships between quantities. pp. 44, 45, 46

6.RP.3 Use ratio and rate reasoning to solve real-world and mathematical problems, e.g., by reasoning about tables of pp. 44, 45, 46, 48, 49, 50, 119,
equivalent ratios, tape diagrams, double number line diagrams, or equations. 120, 121

7.RP.3 Use proportional relationships to solve multistep ratio and percent problems. Examples: simple interest, tax, markups pp. 48, 49

and markdowns, gratuities and commissions, fees, percent increase and decrease, percent error.

STATISTICS AND PROBABILITY

8.SP.1 Construct and interpret scatter plots for bivariate measurement data to investigate patterns of association between
two quantities. Describe patterns such as clustering, outliers, positive or negative association, linear association, and
nonlinear association.

7.SP.2 Use data from a random sample to draw inferences about a population with an unknown characteristic of interest. pp. 123, 124, 125
Generate multiple samples (or simulated samples) of the same size to gauge the variation in estimates or predictions.
For example, estimate the mean word length in a book by randomly sampling words from the book; predict the winner
of a school election based on randomly sampled survey data. Gauge how far off the estimate or prediction might be.

8.SP.2 Know that straight lines are widely used to model relationships between two quantitative variables. For scatter plots that
suggest a linear association, informally fit a straight line, and informally assess the model fit by judging the closeness of
the data points to the line.
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8.SP.3 Use the equation of a linear model to solve problems in the context of bivariate measurement data, interpreting the
slope and intercept. For example, in a linear model for a biology experiment, interpret a slope of 1.5 cm/hr as meaning
that an additional hour of sunlight each day is associated with an additional 1.5 cm in mature plant height.

7.S5P4 Use measures of center and measures of variability for numerical data from random samples to draw informal pp. 130, 131, 132
comparative inferences about two populations. For example, decide whether the words in a chapter of a seventh-grade
science book are generally longer than the words in a chapter of a fourth-grade science book

8.S5P4 Understand that patterns of association can also be seen in bivariate categorical data by displaying frequencies and
relative frequencies in a two-way table. Construct and interpret a two-way table summarizing data on two categorical
variables collected from the same subjects. Use relative frequencies calculated for rows or columns to describe
possible association between the two variables. For example, collect data from students in your class on whether or
not they have a curfew on school nights and whether or not they have assigned chores at home. Is there evidence that
those who have a curfew also tend to have chores?

6.SP.5 Summarize numerical data sets in relation to their context, such as by: (Relating the choice of measures of center and | pp. 134, 135, 136
variability to the shape of the data distribution and the context in which the data were gathered.)
7.SP.5 Understand that the probability of a chance event is a number between 0 and 1 that expresses the likelihood of

the event occurring. Larger numbers indicate greater likelihood. A probability near 0 indicates an unlikely event, a
probability around 1/2 indicates an event that is neither unlikely nor likely, and a probability near 1 indicates a likely

event.
7.SP.7 Develop a probability model and use it to find probabilities of events. Compare probabilities from a model to observed
frequencies; if the agreement is not good, explain possible sources of the discrepancy.
7.S5P.8 Find probabilities of compound events using organized lists, tables, tree diagrams, and simulation.
6.NS.5 Understand that positive and negative numbers are used together to describe quantities having opposite directions or pp. 12, 13, 14

values (e.g., temperature above/below zero, elevation above/below sea level, credits/debits, positive/negative electric
charge); use positive and negative numbers to represent quantities in real-world contexts, explaining the meaning of 0
in each situation.

6.NS.6 Understand a rational number as a point on the number line. Extend number line diagrams and coordinate axes familiar | pp. 12, 13, 14, 32, 33, 65, 66,
from previous grades to represent points on the line and in the plane with negative number coordinates. 72,73, 89, 90, 91

6.NS.7 Understand ordering and absolute value of rational numbers. pp. 12, 13, 14,32, 72

6.NS.8 Solve real-world and mathematical problems by graphing points in all four quadrants of the coordinate plane. Include pp. 91, 92

use of coordinates and absolute value to find distances between points with the same first coordinate or the same
second coordinate.

7.NS 1 Apply and extend previous understandings of addition and subtraction to add and subtract rational numbers; represent | pp. 23, 24, 35, 36, 37, 38, 54,
addition and subtraction on a horizontal or vertical number line diagram. 55, 56, 61, 62, 63, 64, 65, 66
7.NS.2 Apply and extend previous understandings of multiplication and division and of fractions to multiply and divide rational pp. 23, 24, 25, 27, 28, 29, 30,
numbers. 32, 33, 35, 36, 37, 44, 45, 48,

49, 54, 55, 56, 60, 61, 62, 63
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8.NS.2 Use rational approximations of irrational numbers to compare the size of irrational numbers, locate them approximately
on a number line diagram, and estimate the value of expressions (e.g., pi*2). For example, by truncating the decimal
expansion of sqrt(2), show that sqrt(2) is between 1 and 2, then between 1.4 and 1.5, and explain how to continue on to
get better approximations.

FUNCTIONS

8.F.3 Interpret the equation y = mx + b as defining a linear function, whose graph is a straight line; give examples of functions
that are not linear. For example, the function A = s*2 giving the area of a square as a function of its side length is not
linear because its graph contains the points (1,1), (2,4) and (3,9), which are not on a straight line.

8.F4 Construct a function to model a linear relationship between two quantities. Determine the rate of change and initial
value of the function from a description of a relationship or from two (x, y) values, including reading these from a table
or from a graph. Interpret the rate of change and initial value of a linear function in terms of the situation it models, and
in terms of its graph or a table of values.

8.F.5 Describe qualitatively the functional relationship between two quantities by analyzing a graph (e.g., where the function
is increasing or decreasing, linear or nonlinear). Sketch a graph that exhibits the qualitative features of a function that
has been described verbally.
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