PATTERNS AND RELATIONS (Patterns, Variables and Equations) 

	  K & E   GRADE 9Alberta Program of Studies
	GRADE 9“Current” Alberta Program of Studies

	1. identify, describe and summarize patterns and relationships in spoken and written form[C, CN, R, V]

2. make predictions based on everyday patterns and use patterns to draw conclusions [CN, E, R]
	1. Use logic and divergent thinking to present mathematical arguments in solving problems.[C, PS, R]



	3. create expressions and rules to describe, complete and extend patterns and relationships

[C, CN, PS, R]
	2. Model situations that can be represented by first degree expressions. [CN, PS]



	4. demonstrate and explain how to solve simple problems, using informal algebraic methods [C, CN, PS, R, V]

5. read and graph relationships and draw conclusions in everyday contexts [CN, R, V]
	3. Write equivalent forms of algebraic expressions, or equations, with rational coefficients. [C, CN, R]



	
	4. Illustrate the solution process for a first-degree, single-variable equation, using concrete materials or diagrams. [PS, R, V]

	
	5. Solve and verify first-degree, single-variable equations of forms, such as:  SEE ACTUAL FOR  SYMBOLS 

· where a, b, c, d, e and f are all rational numbers (with a focus on integers), and use equations of this type to model and solve problem situations.[C, PS, V]

	
	6. Solve, algebraically, first-degree inequalities in one variable, display the solutions on a number line and test the solutions. [PS, R, V]

	
	7. Identify constant terms, coefficients and variables in polynomial expressions. [C]

	
	8. Evaluate polynomial expressions, given the value(s) of the variable(s). [E]

	
	9. Represent and justify the addition and subtraction of polynomial expressions, using concrete materials and diagrams. [C, R, V]

	
	10. Perform the operations of addition and subtraction on polynomial expressions. [R]

	
	11. Represent multiplication, division and factoring of monomials, binomials, and trinomials of the form x2 + bx + c, using concrete materials and diagrams.

[R, V]

	
	12. Find the product of two monomials, a monomial and a polynomial, and two binomials. [R]

	
	13. Determine equivalent forms of algebraic expressions by identifying common factors and factoring trinomials of the form x2 + bx + c. [PS, R]

	
	14. Find the quotient when a polynomial is divided by a monomial. [R]


 NUMBER (Concepts and Operations)


	K & E   GRADE 9Alberta Program of Studies
	GRADE 9“OLD”

	1. use estimation strategies to estimate quantities and read and write numerals in the millions[C, CN, E, V]

2. round numbers to nearest unit, tenth and hundredth [E, R]

· 
	1. Give examples of numbers that satisfy the conditions of natural, whole, integral and rational numbers, and show that these numbers comprise

the rational number system. [C, CN, PS, R]



	3. recognize, model and describe, concretely, pictorially and symbolically:

· multiples; e.g., lowest common multiple for pairs of numbers less than 10

· factors; e.g., greatest common factor for pairs of numbers less than 25

· composites

· prime factorizations [C, PS, R, T, V]

4. write a whole number as:

· an expanded numeral, using powers of 10

· scientific notation [C, CN, V]
	2. Describe, orally and in writing, whether or not a number is rational. [C, R]



	
	3. Give examples of situations where answers would involve the positive (principal) square root, or both positive and negative square roots of a number.

[C, CN, PS, R]



	
	4. Illustrate power, base, coefficient and exponent, using rational numbers or variables as bases or coefficients. [R, V]



	
	5. Explain and apply the exponent laws for powers

with integral exponents:  SEE ACTUAL FOR  SYMBOLS

	
	6. Determine the value of powers with integral exponents, using the exponent laws. [PS, R]



	9. assess the reasonableness of calculations and problem-solving strategies, using a variety of tools and/or strategies; e.g., estimation, mental mathematics, tables, graphs, calculators and/or computers 
[CN, E, PS, R, T]


	7. Document and explain the calculator keying sequences used to perform calculations involving rational numbers. [C, PS, T]

	7. generate and verify equivalent fractions to solve problems that involve adding and subtracting fractions with unlike denominators [PS, R, T, V]

5. estimate and apply arithmetic operations to whole numbers and decimals, e.g., 2-digit whole number multipliers and divisors, in everyday contexts [E, R, PS, T]
	8. Solve problems, using rational numbers in meaningful contexts. [CN, PS]

	
	9. Understand and use the exponent laws to simplify expressions with variable bases and evaluate expressions with numerical bases. [PS, R]

	
	10. Use a calculator to perform calculations involving scientific notation and exponent laws. [PS, R, T]

	6. estimate and apply arithmetic operations to proper fractions and mixed numbers with like denominators concretely, pictorially and

symbolically [CN, E, PS, T]
	

	8. convert among fractions, decimals and percents concretely, pictorially and symbolically [CN, PS]
	

	10. represent and explain the meaning of rates concretely, pictorially and symbolically[C, CN, R, V]
	

	11. estimate and calculate mean (average) in relation to everyday contexts [C, CN, E, R, V]
	

	12. estimate and calculate percents to solve everyday problems [C, CN, E, PS, R, V]
	

	13. use rates to estimate, calculate and compare prices [C, CN, E, R]
	

	14. compare and order positive and negative numbers, using appropriate tools; e.g., a number line or a thermometer [R, T, V]
	


SHAPE AND SPACE (Measurement, 2-D and 3-D)       

	K & E   GRADE 9Alberta Program of Studies
	GRADE 9“OLD”

	1. use common metric (SI) units and instruments to

take accurate measurements of:

· length

· mass (weight)

· volume (capacity)  [CN, PS, R, T]

2. use conversion charts, calculators and/or other tools to compare and convert a variety of metric (SI) units [CN, T]

3. use common Imperial units and instruments to take accurate measurements of:

· length

· mass (weight)

· volume (capacity)[CN, PS, R, T]
4. use conversion charts, calculators and/or other tools to compare and convert a variety of Imperial units of measure [CN, T]

11. add and subtract hours and minutes in everyday

applications [CN, T]
	

	
	1. Explain the meaning of sine, cosine and tangent ratios in right triangles. [C]

	
	2. Demonstrate the use of trigonometric ratios (sine, cosine and tangent) in solving right triangles. [PS]

	
	3. Calculate an unknown side or an unknown angle in a right triangle, using appropriate technology.

[PS, T]

	
	4. Model and then solve given problem situations involving only one right triangle. [PS, T, V]

	
	5. Relate expressions for volumes of pyramids to volumes of prisms, and volumes of cones to

volumes of cylinders. [CN, R]

	6. estimate, measure and calculate areas of quadrilaterals and triangles to solve problems in everyday contexts [CN, PS, E, R]

7. design and construct rectangles when given perimeter or area, or both, using a variety of tools; e.g., grids [PS, R, T]

8. estimate, measure and calculate the circumference, radius and diameter of circles to solve problems in everyday contexts

[CN, E, R, V]
	6. Calculate and apply the rate of volume to surface area to solve design problems in three dimensions.[PS, T, V]

	5. develop, verify and apply rules or expressions for the area of rectangles; e.g., mm2, cm2, m2, km2 [CN, PS, R]
	7. Calculate and apply the rate of area to perimeter to solve design problems in two dimensions.

	9. identify, discuss and classify examples of angles in the environment; e.g., right, acute, obtuse, straight or reflex

 [C, CN, R,V]

10. estimate, measure and draw angles up to 180 °, using a protractor or other tools [CN, E, T]
	8. Recognize when, and explain why, two triangles are similar, and use the properties of similar

triangles to solve problems. [C, PS, R, T]

	
	9. Recognize when, and explain why, two triangles are congruent, and use the properties of congruent

triangles to solve problems. [C, CN, PS, R, T]

	
	10. Relate congruence to similarity in the context of triangles. [CN, R]

	12. classify and construct 3-D objects, using a variety of tools and strategies [C, R, T, V]

13. sketch 3-D objects and skeletons with and without grids [PS, T, V]
	11. Draw the plan and elevations of a 3-D object from sketches and models. [C, R, T, V]

	
	12. Sketch or build a 3-D object, given its plan and elevation views. [C, PS, T, V]

	14. sort quadrilaterals and regular polygons according to the number of lines and symmetry [V]
	13. Recognize and draw the locus of points in solving practical problems. [PS, T, V]

	16. draw and classify triangles according to the measurements of their angles; e.g. acute, obtuse, scalene [C, CN, V]

17. use scale to reproduce a 2-D shape [R, V]
18. create, examine and describe designs, using translations (slides), reflections (flips) and rotations (turns) [C, T, V]

19. trace a path, given in oral or written instructions, and write or describe instructions for a given path [C, CN, PS, R, V]

20. draw designs and determine locations in the first and second quadrants of a coordinate grid, using ordered pairs [C, PS, R, V]
	14. Draw the image of a 2-D shape as a result of:

a single transformation

a dilatation

combinations of translations and/or reflections.

[PS, T, V]

	
	15. Identify the single transformation that connects a shape with its image. [R]

	
	16. Demonstrate that a triangle and its dilatation image are similar. [R]

	15. relate reflections to lines and planes of symmetry [CN, V]


	17. Demonstrate the congruence of a triangle with its:

translation image

rotation image

reflection image.

[R]


STATISTICS AND PROBABILITY (Data Analysis, Chance and Uncertainty)   

	K & E   GRADE 9Alberta Program of Studies
	GRADE 9“OLD”

	1. read, interpret and communicate information represented in graphs, charts and other collection tools [C, CN, R]

2. collect, organize and display data and information, by hand and/or using technology, in a variety of ways; e.g., tables, charts, bar or line

graphs, frequency diagrams, broken-line graphs [C, CN, T, V]

3. make conclusions and predictions based on data and information analysis [CN, R]

4. examine sets of data, draw conclusions and make comparisons 

[C, CN, R]

5. determine trends by identifying and examining extremes, gaps or clusters in a set of data [R]

6. examine the distribution of a set of data, using smallest and largest value, frequency, value in the middle and patterns [CN, PS, R, T]

7. use appropriate vocabulary, related to the home or workplace, to discuss and examine data; e.g., probable/improbable, equally likely/less

likely/more likely, best/worst [C, CN]

8. manipulate data in everyday applications, at home or in the workplace, by selecting appropriate tools such as spreadsheets [C, CN, T]


	1. Design, conduct and report on an experiment to investigate a relationship between two variables. [C, CN, PS]



	
	2. Create scatterplots for discrete and continuous variables. [C, V]



	
	3. Interpret a scatterplot to determine if there is an apparent relationship. [E, R]



	
	4. Determine the lines of best fit from a scatterplot for an apparent linear relationship, by:

inspection

using technology (equations are not expected).

[E, PS, T]

	
	5. Draw and justify conclusions from the line of best fit. [C, R]

	
	6. Assess the strengths, weaknesses and biases of

samples and data collection methods. [C, R, T]

	
	7. Critique ways in which statistical information and

conclusions are presented by the media and other

sources. [C, CN]

	
	8. Recognize that decisions based on probability may

be a combination of theoretical calculations,

experimental results and subjective judgements.

[PS, R]

	
	9. Demonstrate an understanding of the role of

probability and statistics in society. [C, CN]

	
	10. Solve problems involving the probability of

independent events. [PS, T]


