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Units
Advanced Level, Working with algebraic and graphical techniques
Skills used in this activity:

· Completing the square.

· Matching quadratic graphs and functions.

Notes

The Powerpoint presentation can be used to demonstrate how to complete the square.  It includes a variety of examples and shows how this form of a quadratic function can be used to sketch its graph.

The previous pages in this file give 24 sets of cards, where each set contains a quadratic graph, the corresponding quadratic function and its completed square form.  These are of varying difficulty so that you can choose to make the activity reasonably easy or more challenging.  You can also choose to use all three cards in each set or just two of them.  
Students can work individually or in pairs or groups - for each student or group of students you will need to copy, laminate and cut out the cards you select.  If you use the Word version of this activity you can delete those cards that you do not wish to use before printing and copying.
Ask students to match the cards.
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y = x2 – 6x + 5
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y = x2 – 2x + 3
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y = x2 – 4x + 3
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y = – 1 – 6x – x2








y = 5 – 2x – x2
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y = 3 – 4x – x2
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y = 5 + 6x – 3x2








y = 1 + 8x – 2x2
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y = 5 – 6x – 3x2
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y = 1 – 8x – 2x2








y = 5 – 4x – 2x2
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y = 5 + 4x – 2x2
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y = 2x2 + 8x + 5








y = 2x2 + 4x + 1
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� EMBED Excel.Chart.8 \s ���











� EMBED Equation.3  ���








� EMBED Excel.Chart.8 \s ���� EMBED Excel.Chart.8 \s ���





� EMBED Excel.Chart.8 \s ���











� EMBED Equation.3  ���





y = x2 + 6x + 5








y = x2 + 2x + 3








� EMBED Equation.3  ���








y = x2 + 4x + 5
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y = – 1 + 6x – x2
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y = 3 + 4x – x2
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		1.7		-3.993																1.7		-14.47

		1.8		-5.512																1.8		-15.92

		1.9		-7.179																1.9		-17.43

		2		-9																2		-19

		2.1		-10.981																2.1		-20.63

		2.2		-13.128																2.2		-22.32

		2.3		-15.447																2.3		-24.07

		2.4		-17.944																2.4		-25.88

		2.5		-20.625																2.5		-27.75

		2.6		-23.496																2.6		-29.68

		2.7		-26.563																2.7		-31.67

		2.8		-29.832																2.8		-33.72

		2.9		-33.309																2.9		-35.83

		3		-37																3		-38

		3.1		-40.911																3.1		-40.23

		3.2		-45.048																3.2		-42.52

		3.3		-49.417																3.3		-44.87

		3.4		-54.024																3.4		-47.28

		3.5		-58.875																3.5		-49.75

		3.6		-63.976																3.6		-52.28

		3.7		-69.333																3.7		-54.87

		3.8		-74.952																3.8		-57.52

		3.9		-80.839																3.9		-60.23

		4		-87																4		-63





y=3 + 6x - x^3
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y=x^4 - 3x^2 - 4
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y=(9 + 8x^2 - x^4) over 4

		x		y																x		y

		-4		-59																-4		48

		-3.9		-54.319																-3.9		45.63

		-3.8		-49.872																-3.8		43.32

		-3.7		-45.653																-3.7		41.07

		-3.6		-41.656																-3.6		38.88

		-3.5		-37.875																-3.5		36.75

		-3.4		-34.304																-3.4		34.68

		-3.3		-30.937																-3.3		32.67

		-3.2		-27.768																-3.2		30.72

		-3.1		-24.791																-3.1		28.83

		-3		-22																-3		27

		-2.9		-19.389																-2.9		25.23

		-2.8		-16.952																-2.8		23.52

		-2.7		-14.683																-2.7		21.87

		-2.6		-12.576																-2.6		20.28

		-2.5		-10.625																-2.5		18.75

		-2.4		-8.824																-2.4		17.28

		-2.3		-7.167																-2.3		15.87

		-2.2		-5.648																-2.2		14.52

		-2.1		-4.261																-2.1		13.23

		-2		-3																-2		12

		-1.9		-1.859																-1.9		10.83

		-1.8		-0.832																-1.8		9.72

		-1.7		0.087																-1.7		8.67

		-1.6		0.904																-1.6		7.68

		-1.5		1.625																-1.5		6.75

		-1.4		2.256																-1.4		5.88

		-1.3		2.803																-1.3		5.07

		-1.2		3.272																-1.2		4.32

		-1.1		3.669																-1.1		3.63

		-1		4																-1		3

		-0.9		4.271																-0.9		2.43

		-0.8		4.488																-0.8		1.92

		-0.7		4.657																-0.7		1.47

		-0.6		4.784																-0.6		1.08

		-0.5		4.875																-0.5		0.75

		-0.4		4.936																-0.4		0.48

		-0.3		4.973																-0.3		0.27

		-0.2		4.992																-0.2		0.12

		-0.1		4.999																-0.1		0.03

		0		5																0		1.74928364988804E-29

		0.1		5.001																0.1		0.03

		0.2		5.008																0.2		0.12

		0.3		5.027																0.3		0.27

		0.4		5.064																0.4		0.48

		0.5		5.125																0.5		0.75

		0.6		5.216																0.6		1.08

		0.7		5.343																0.7		1.47

		0.8		5.512																0.8		1.92

		0.9		5.729																0.9		2.43

		1		6																1		3

		1.1		6.331																1.1		3.63

		1.2		6.728																1.2		4.32

		1.3		7.197																1.3		5.07

		1.4		7.744																1.4		5.88

		1.5		8.375																1.5		6.75

		1.6		9.096																1.6		7.68

		1.7		9.913																1.7		8.67

		1.8		10.832																1.8		9.72

		1.9		11.859																1.9		10.83

		2		13																2		12

		2.1		14.261																2.1		13.23

		2.2		15.648																2.2		14.52

		2.3		17.167																2.3		15.87

		2.4		18.824																2.4		17.28

		2.5		20.625																2.5		18.75

		2.6		22.576																2.6		20.28

		2.7		24.683																2.7		21.87

		2.8		26.952																2.8		23.52

		2.9		29.389																2.9		25.23

		3		32																3		27

		3.1		34.791																3.1		28.83

		3.2		37.768																3.2		30.72

		3.3		40.937																3.3		32.67

		3.4		44.304																3.4		34.68

		3.5		47.875																3.5		36.75

		3.6		51.656																3.6		38.88

		3.7		55.653																3.7		41.07

		3.8		59.872																3.8		43.32

		3.9		64.319																3.9		45.63

		4		69																4		48





y=(9 + 8x^2 - x^4) over 4
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Sheet2
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Sheet3

		x		y																x		y

		-4		-40																-4		42

		-3.9		-35.919																-3.9		39.63

		-3.8		-32.072																-3.8		37.32

		-3.7		-28.453																-3.7		35.07

		-3.6		-25.056																-3.6		32.88

		-3.5		-21.875																-3.5		30.75

		-3.4		-18.904																-3.4		28.68

		-3.3		-16.137																-3.3		26.67

		-3.2		-13.568																-3.2		24.72

		-3.1		-11.191																-3.1		22.83

		-3		-9																-3		21

		-2.9		-6.989																-2.9		19.23

		-2.8		-5.152																-2.8		17.52

		-2.7		-3.483																-2.7		15.87

		-2.6		-1.976																-2.6		14.28

		-2.5		-0.625																-2.5		12.75

		-2.4		0.576																-2.4		11.28

		-2.3		1.633																-2.3		9.87

		-2.2		2.552																-2.2		8.52

		-2.1		3.339																-2.1		7.23

		-2		4																-2		6

		-1.9		4.541																-1.9		4.83

		-1.8		4.968																-1.8		3.72

		-1.7		5.287																-1.7		2.67

		-1.6		5.504																-1.6		1.68

		-1.5		5.625																-1.5		0.75

		-1.4		5.656																-1.4		-0.12

		-1.3		5.603																-1.3		-0.93

		-1.2		5.472																-1.2		-1.68

		-1.1		5.269																-1.1		-2.37

		-1		5																-1		-3

		-0.9		4.671																-0.9		-3.57

		-0.8		4.288																-0.8		-4.08

		-0.7		3.857																-0.7		-4.53

		-0.6		3.384																-0.6		-4.92

		-0.5		2.875																-0.5		-5.25

		-0.4		2.336																-0.4		-5.52

		-0.3		1.773																-0.3		-5.73

		-0.2		1.192																-0.2		-5.88

		-0.1		0.599																-0.1		-5.97

		0		-0																0		-6

		0.1		-0.599																0.1		-5.97

		0.2		-1.192																0.2		-5.88

		0.3		-1.773																0.3		-5.73

		0.4		-2.336																0.4		-5.52

		0.5		-2.875																0.5		-5.25

		0.6		-3.384																0.6		-4.92

		0.7		-3.857																0.7		-4.53

		0.8		-4.288																0.8		-4.08

		0.9		-4.671																0.9		-3.57

		1		-5																1		-3

		1.1		-5.269																1.1		-2.37

		1.2		-5.472																1.2		-1.68

		1.3		-5.603																1.3		-0.93

		1.4		-5.656																1.4		-0.12

		1.5		-5.625																1.5		0.75

		1.6		-5.504																1.6		1.68

		1.7		-5.287																1.7		2.67

		1.8		-4.968																1.8		3.72

		1.9		-4.541																1.9		4.83

		2		-4																2		6

		2.1		-3.339																2.1		7.23

		2.2		-2.552																2.2		8.52

		2.3		-1.633																2.3		9.87

		2.4		-0.576																2.4		11.28

		2.5		0.625																2.5		12.75

		2.6		1.976																2.6		14.28

		2.7		3.483																2.7		15.87

		2.8		5.152																2.8		17.52

		2.9		6.989																2.9		19.23

		3		9																3		21

		3.1		11.191																3.1		22.83

		3.2		13.568																3.2		24.72

		3.3		16.137																3.3		26.67

		3.4		18.904																3.4		28.68

		3.5		21.875																3.5		30.75

		3.6		25.056																3.6		32.88

		3.7		28.453																3.7		35.07

		3.8		32.072																3.8		37.32

		3.9		35.919																3.9		39.63

		4		40																4		42
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		x		y																x		y

		-4		-129																-4		75

		-3.9		-121.649																-3.9		72.03

		-3.8		-114.592																-3.8		69.12

		-3.7		-107.823																-3.7		66.27

		-3.6		-101.336																-3.6		63.48

		-3.5		-95.125																-3.5		60.75

		-3.4		-89.184																-3.4		58.08

		-3.3		-83.507																-3.3		55.47

		-3.2		-78.088																-3.2		52.92

		-3.1		-72.921																-3.1		50.43

		-3		-68																-3		48

		-2.9		-63.319																-2.9		45.63

		-2.8		-58.872																-2.8		43.32

		-2.7		-54.653																-2.7		41.07

		-2.6		-50.656																-2.6		38.88

		-2.5		-46.875																-2.5		36.75

		-2.4		-43.304																-2.4		34.68

		-2.3		-39.937																-2.3		32.67

		-2.2		-36.768																-2.2		30.72

		-2.1		-33.791																-2.1		28.83

		-2		-31																-2		27

		-1.9		-28.389																-1.9		25.23

		-1.8		-25.952																-1.8		23.52

		-1.7		-23.683																-1.7		21.87

		-1.6		-21.576																-1.6		20.28

		-1.5		-19.625																-1.5		18.75

		-1.4		-17.824																-1.4		17.28

		-1.3		-16.167																-1.3		15.87

		-1.2		-14.648																-1.2		14.52

		-1.1		-13.261																-1.1		13.23

		-1		-12																-1		12

		-0.9		-10.859																-0.9		10.83

		-0.8		-9.832																-0.8		9.72

		-0.7		-8.913																-0.7		8.67

		-0.6		-8.096																-0.6		7.68

		-0.5		-7.375																-0.5		6.75

		-0.4		-6.744																-0.4		5.88

		-0.3		-6.197																-0.3		5.07

		-0.2		-5.728																-0.2		4.32

		-0.1		-5.331																-0.1		3.63

		0		-5																0		3

		0.1		-4.729																0.1		2.43

		0.2		-4.512																0.2		1.92

		0.3		-4.343																0.3		1.47

		0.4		-4.216																0.4		1.08

		0.5		-4.125																0.5		0.75

		0.6		-4.064																0.6		0.48

		0.7		-4.027																0.7		0.27

		0.8		-4.008																0.8		0.12

		0.9		-4.001																0.9		0.03

		1		-4																1		0

		1.1		-3.999																1.1		0.03

		1.2		-3.992																1.2		0.12

		1.3		-3.973																1.3		0.27

		1.4		-3.936																1.4		0.48

		1.5		-3.875																1.5		0.75

		1.6		-3.784																1.6		1.08

		1.7		-3.657																1.7		1.47

		1.8		-3.488																1.8		1.92

		1.9		-3.271																1.9		2.43

		2		-3																2		3

		2.1		-2.669																2.1		3.63

		2.2		-2.272																2.2		4.32

		2.3		-1.803																2.3		5.07

		2.4		-1.256																2.4		5.88

		2.5		-0.625																2.5		6.75

		2.6		0.096																2.6		7.68

		2.7		0.913																2.7		8.67

		2.8		1.832																2.8		9.72

		2.9		2.859																2.9		10.83

		3		4																3		12

		3.1		5.261																3.1		13.23

		3.2		6.648																3.2		14.52

		3.3		8.167																3.3		15.87

		3.4		9.824																3.4		17.28

		3.5		11.625																3.5		18.75

		3.6		13.576																3.6		20.28

		3.7		15.683																3.7		21.87

		3.8		17.952																3.8		23.52

		3.9		20.389																3.9		25.23

		4		23																4		27
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		x		y																x		y

		-4		43																-4		-42

		-3.9		38.919																-3.9		-39.63

		-3.8		35.072																-3.8		-37.32

		-3.7		31.453																-3.7		-35.07

		-3.6		28.056																-3.6		-32.88

		-3.5		24.875																-3.5		-30.75

		-3.4		21.904																-3.4		-28.68

		-3.3		19.137																-3.3		-26.67

		-3.2		16.568																-3.2		-24.72

		-3.1		14.191																-3.1		-22.83

		-3		12																-3		-21

		-2.9		9.989																-2.9		-19.23

		-2.8		8.152																-2.8		-17.52

		-2.7		6.483																-2.7		-15.87

		-2.6		4.976																-2.6		-14.28

		-2.5		3.625																-2.5		-12.75

		-2.4		2.424																-2.4		-11.28

		-2.3		1.367																-2.3		-9.87

		-2.2		0.448																-2.2		-8.52

		-2.1		-0.339																-2.1		-7.23

		-2		-1																-2		-6

		-1.9		-1.541																-1.9		-4.83

		-1.8		-1.968																-1.8		-3.72

		-1.7		-2.287																-1.7		-2.67

		-1.6		-2.504																-1.6		-1.68

		-1.5		-2.625																-1.5		-0.75

		-1.4		-2.656																-1.4		0.12

		-1.3		-2.603																-1.3		0.93

		-1.2		-2.472																-1.2		1.68

		-1.1		-2.269																-1.1		2.37

		-1		-2																-1		3

		-0.9		-1.671																-0.9		3.57

		-0.8		-1.288																-0.8		4.08

		-0.7		-0.857																-0.7		4.53

		-0.6		-0.384																-0.6		4.92

		-0.5		0.125																-0.5		5.25

		-0.4		0.664																-0.4		5.52

		-0.3		1.227																-0.3		5.73

		-0.2		1.808																-0.2		5.88

		-0.1		2.401																-0.1		5.97

		0		3																0		6

		0.1		3.599																0.1		5.97

		0.2		4.192																0.2		5.88

		0.3		4.773																0.3		5.73

		0.4		5.336																0.4		5.52

		0.5		5.875																0.5		5.25

		0.6		6.384																0.6		4.92

		0.7		6.857																0.7		4.53

		0.8		7.288																0.8		4.08

		0.9		7.671																0.9		3.57

		1		8																1		3

		1.1		8.269																1.1		2.37

		1.2		8.472																1.2		1.68

		1.3		8.603																1.3		0.93

		1.4		8.656																1.4		0.12

		1.5		8.625																1.5		-0.75

		1.6		8.504																1.6		-1.68

		1.7		8.287																1.7		-2.67

		1.8		7.968																1.8		-3.72

		1.9		7.541																1.9		-4.83

		2		7																2		-6

		2.1		6.339																2.1		-7.23

		2.2		5.552																2.2		-8.52

		2.3		4.633																2.3		-9.87

		2.4		3.576																2.4		-11.28

		2.5		2.375																2.5		-12.75

		2.6		1.024																2.6		-14.28

		2.7		-0.483																2.7		-15.87

		2.8		-2.152																2.8		-17.52

		2.9		-3.989																2.9		-19.23

		3		-6																3		-21

		3.1		-8.191																3.1		-22.83

		3.2		-10.568																3.2		-24.72

		3.3		-13.137																3.3		-26.67

		3.4		-15.904																3.4		-28.68

		3.5		-18.875																3.5		-30.75

		3.6		-22.056																3.6		-32.88

		3.7		-25.453																3.7		-35.07

		3.8		-29.072																3.8		-37.32

		3.9		-32.919																3.9		-39.63

		4		-37																4		-42
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		x		y																x		y

		-4		204																-4		-232

		-3.9		181.7141																-3.9		-213.876

		-3.8		161.1936																-3.8		-196.688

		-3.7		142.3461																-3.7		-180.412

		-3.6		125.0816																-3.6		-165.024

		-3.5		109.3125																-3.5		-150.5

		-3.4		94.9536																-3.4		-136.816

		-3.3		81.9221																-3.3		-123.948

		-3.2		70.1376																-3.2		-111.872

		-3.1		59.5221																-3.1		-100.564

		-3		50																-3		-90

		-2.9		41.4981																-2.9		-80.156

		-2.8		33.9456																-2.8		-71.008

		-2.7		27.2741																-2.7		-62.532

		-2.6		21.4176																-2.6		-54.704

		-2.5		16.3125																-2.5		-47.5

		-2.4		11.8976																-2.4		-40.896

		-2.3		8.1141																-2.3		-34.868

		-2.2		4.9056																-2.2		-29.392

		-2.1		2.2181																-2.1		-24.444

		-2		-0																-2		-20

		-1.9		-1.7979																-1.9		-16.036

		-1.8		-3.2224																-1.8		-12.528

		-1.7		-4.3179																-1.7		-9.452

		-1.6		-5.1264																-1.6		-6.784

		-1.5		-5.6875																-1.5		-4.5

		-1.4		-6.0384																-1.4		-2.576

		-1.3		-6.2139																-1.3		-0.988

		-1.2		-6.2464																-1.2		0.288

		-1.1		-6.1659																-1.1		1.276

		-1		-6																-1		2

		-0.9		-5.7739																-0.9		2.484

		-0.8		-5.5104																-0.8		2.752

		-0.7		-5.2299																-0.7		2.828

		-0.6		-4.9504																-0.6		2.736

		-0.5		-4.6875																-0.5		2.5

		-0.4		-4.4544																-0.4		2.144

		-0.3		-4.2619																-0.3		1.692

		-0.2		-4.1184																-0.2		1.168

		-0.1		-4.0299																-0.1		0.596

		0		-4																0		-0

		0.1		-4.0299																0.1		-0.596

		0.2		-4.1184																0.2		-1.168

		0.3		-4.2619																0.3		-1.692

		0.4		-4.4544																0.4		-2.144

		0.5		-4.6875																0.5		-2.5

		0.6		-4.9504																0.6		-2.736

		0.7		-5.2299																0.7		-2.828

		0.8		-5.5104																0.8		-2.752

		0.9		-5.7739																0.9		-2.484

		1		-6																1		-2

		1.1		-6.1659																1.1		-1.276

		1.2		-6.2464																1.2		-0.288

		1.3		-6.2139																1.3		0.988

		1.4		-6.0384																1.4		2.576

		1.5		-5.6875																1.5		4.5

		1.6		-5.1264																1.6		6.784

		1.7		-4.3179																1.7		9.452

		1.8		-3.2224																1.8		12.528

		1.9		-1.7979																1.9		16.036

		2		0																2		20

		2.1		2.2181																2.1		24.444

		2.2		4.9056																2.2		29.392

		2.3		8.1141																2.3		34.868

		2.4		11.8976																2.4		40.896

		2.5		16.3125																2.5		47.5

		2.6		21.4176																2.6		54.704

		2.7		27.2741																2.7		62.532

		2.8		33.9456																2.8		71.008

		2.9		41.4981																2.9		80.156

		3		50																3		90

		3.1		59.5221																3.1		100.564

		3.2		70.1376																3.2		111.872

		3.3		81.9221																3.3		123.948

		3.4		94.9536																3.4		136.816

		3.5		109.3125																3.5		150.5

		3.6		125.0816																3.6		165.024

		3.7		142.3461																3.7		180.412

		3.8		161.1936																3.8		196.688

		3.9		181.7141																3.9		213.876

		4		204																4		232
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