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National 5 Mathematics – Indices
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National 5 Mathematics – Indices

[image: image76.wmf]1

x

[image: image77.wmf]1

y

[image: image78.wmf]2

x

[image: image79.wmf]2

y


[image: image80.wmf]1

2

1

2

x

x

y

y

m

-

-

=

[image: image81.wmf]3

1

12

4

)

5

(

7

2

6

1

2

1

2

=

=

-

-

-

=

-

-

=

x

x

y

y

m

[image: image82.wmf]d

angle

p

´

=

360

[image: image83.wmf]2

360

r

angle

p

´

=

[image: image84.wmf]Al

V

=

[image: image85.wmf]Ah

V

3

1

=

[image: image86.wmf]h

r

V

2

p

=

[image: image87.wmf]h

r

V

2

3

1

p

=

[image: image88.wmf]3

3

4

r

V

p

=


National 5 Mathematics – Scientific Notation (Standard Form)
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National 5 Mathematics – Multiplying Out Brackets
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National 5 Mathematics – Factorising
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National 5 Mathematics – Completing the Square
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National 5 Mathematics – Algebraic Fractions
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National 5 Mathematics – Significant Figures



National 5 Mathematics – Arc Length and Sector Area
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National 5 Mathematics – Volumes of Solids




National 5 Mathematics – The Equation of a Straight Line




National 5 Mathematics – The Equation of a Straight Line
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National 5 Mathematics – Quadratic Functions



National 5 Mathematics – Quadratic Functions



National 5 Mathematics – The Discriminant




National 5 Mathematics – Right-Angled Triangles



National 5 Mathematics – Angles







National 5 Mathematics – Similar Shapes






National 5 Mathematics – Trigonometric Graphs and Equations





National 5 Mathematics – Trigonometric Graphs and Equations




National 5 Mathematics – Trigonometry





National 5 Mathematics– Trigonometry




National 5 Mathematics – Vectors







National 5 Mathematics – Vectors



National 5 Mathematics – Percentages




National 5 Mathematics – Percentages





National 5 Mathematics – Numerical Fractions




National 5 Mathematics – Statistics





National 5 Mathematics – Statistics



Practice Past Paper Questions





Evaluation





Learning Outcome / Example











BODMAS


27.01 – 27.17






































0





To understand what is meant by BODMAS and carry out calcuations using the correct order of operations.





Practice Past Paper Questions





Evaluation





Learning Outcome / Example











Surds


08.03, 08.04, 08.07, 08.13, 08.15, 08.16





Functions


02.04, 






































1





Know what a surd is and simplify surds using the rules � EMBED Equation.3  ��� and � EMBED Equation.3  ���.





Examples:   � EMBED Equation.3  ���





	         � EMBED Equation.3  ���





	         � EMBED Equation.3  ���











Surds


08.01, 08.02,


08.05 - 08.12, 08.14, 08.15





Functions


02.06



































Add and subtract surds by first expressing each surd in its simplest form.





Example:   � EMBED Equation.3  ���


                                      � EMBED Equation.3  ���


			  � EMBED Equation.3  ���





2











Surds


08.17- 08.21





Functions


02.05



































Express a fraction with a rational denominator (whole number on the bottom of the fraction).





Example:   � EMBED Equation.3  ���





3





Practice Past Paper Questions





Evaluation





Learning Outcome / Example











Surds


08.22-08.25





Use Pythagoras to find the missing side in a right angled triangle, giving the answer as a surd in its simplest form.





3a





Practice Past Paper Questions





Evaluation





Learning Outcome / Example











Indices


07.01, 07.03, 07.05, 


07.08, 07.11, 07.12, 07.15 – 07.21



































4





Use the following laws to simplify expressions involving indices.





� EMBED Equation.3  ���	� EMBED Equation.3  ���


� EMBED Equation.3  ���		� EMBED Equation.3  ���





Examples:   � EMBED Equation.3  ���





	        � EMBED Equation.3  ���





	        � EMBED Equation.3  ���





	        











Indices


07.02, 07.07, 07.09, 07.10, 07.13, 07.14



































5





Use the following laws to simplify expressions involving negative and zero indices.





� EMBED Equation.3  ���	 	� EMBED Equation.3  ���





Examples:   � EMBED Equation.3  ���





	        � EMBED Equation.3  ���


			      � EMBED Equation.3  ���


			      � EMBED Equation.3  ���





	        





	        





Practice Past Paper Questions





Evaluation





Learning Outcome / Example











Indices


07.03, 07.04, 07.06





Functions


02.03, 02.09
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Use the following law to simplify expressions involving fractional indices.


� EMBED Equation.3  ���	





Examples:   � EMBED Equation.3  ���





	         � EMBED Equation.3  ���





	        





	        





Practice Past Paper Questions





Evaluation





Learning Outcome / Example
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Express any number in scientific notation (standard form) and write a number expressed in scientific notation in full.





Examples:   � EMBED Equation.3  ��� 27 000


                     � EMBED Equation.3  ��� 0(0196


	         320 million = 320 000 000 � EMBED Equation.3  ���


                     0(000 705 � EMBED Equation.3  ���


	        











Scientific Notation





09.01 – 09.14
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Perform calculations involving numbers expressed in scientific notation both with and without a calculator.





Example:   Radio signals travel at a speed of � EMBED Equation.3  ��� 


                   metres per second.


	       What distance will a radio signal travel in


                   15 minutes? Give your answer in scientific  


                   notation.





                   15 minutes = � EMBED Equation.3  ��� = 900 seconds





	       Distance � EMBED Equation.3  ��� metres








	        





Practice Past Paper Questions





Evaluation





Learning Outcome / Example











Breaking Brackets


01.06
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Multiply out single brackets.





Examples:   � EMBED Equation.3  ���


	                                         � EMBED Equation.3  ���





	         � EMBED Equation.3  ���











Breaking Brackets


01.01, 01.03, 01.04, 01.05, 


01.10 - 01.14, 01.17
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Multiply out double brackets where each bracket contains two terms using FOIL (or an equivalent method).





Examples:   � EMBED Equation.3  ���


			         � EMBED Equation.3  ���





	         











Breaking Brackets


01.02






































Square brackets using FOIL (or an equivalent method).





Examples:   � EMBED Equation.3  ���


		             � EMBED Equation.3  ���


                                     � EMBED Equation.3  ���





	         





11











Breaking Brackets


01.07, 01.08, 01.09, 01.15, 01.15, 01.16, 01.18



































Multiply out double brackets where one bracket contains three terms.





Example:   � EMBED Equation.3  ���


                 � EMBED Equation.3  ���


                 � EMBED Equation.3  ���


                 � EMBED Equation.3  ���
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Practice Past Paper Questions





Evaluation





Learning Outcome / Example











Factorising


15.04, 15.05, 15.13, 15.21, 





Fractions


10.29, 10.31
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Factorise expressions by taking out the highest common factor (check both the numbers and letters).





Examples:   � EMBED Equation.3  ���





                     � EMBED Equation.3  ���











Factorising


15.01, 15.02, 15.03, 15.05, 15.09, 15.11, 15.12, 15.19, 15.21, 15.26


Fractions


10.13, 10.14, 10.15, 10.16


The Straight Line


24.15
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Factorise expressions which are a difference of two squares using � EMBED Equation.3  ���.





Examples:   � EMBED Equation.3  ���





                     � EMBED Equation.3  ���        common factor of 2


                                    � EMBED Equation.3  ���


                                     





                     

















Factorising


15.08, 15.18, 15.20, 15.24





Fractions


10.25, 10.38
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Factorise simple trinomial expressions of the form � EMBED Equation.3  ���.





Examples:   � EMBED Equation.3  ���





                     � EMBED Equation.3  ���        


                                     





                     

















Factorising


15.06, 15.07, 15.10, 15.14, 15.17
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Factorise harder trinomial expressions of the form � EMBED Equation.3  ���.





Examples:   � EMBED Equation.3  ���





                     � EMBED Equation.3  ��� 





                     � EMBED Equation.3  ���





       


                                     





                     











Practice Past Paper Questions





Evaluation





Learning Outcome / Example











Complete the Square


16.01, 16.02, 16.05, 16.06, 16.07, 16.08, 16.09, 16.10
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Write a quadratic expression in the form � EMBED Equation.3  ��� by completing the square.





Examples:   � EMBED Equation.3  ���


                                          � EMBED Equation.3  ���


			      � EMBED Equation.3  ���





                     � EMBED Equation.3  ���


                                          � EMBED Equation.3  ���


			      � EMBED Equation.3  ���














Practice Past Paper Questions





Evaluation





Learning Outcome / Example











Fractions


10.13, 10.14, 10.15, 10.16, 10.25, 10.29, 10.31, 10.32, 10.38
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Simplify an algebraic fraction by cancelling factors contained in both the numerator and denominator.





Examples:   � EMBED Equation.3  ���





	       � EMBED Equation.3  ���





	       � EMBED Equation.3  ���














Fractions


10.23, 10.24
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Multiply algebraic fractions by multiplying the numerators and denominators and then simplifying.





Example:   � EMBED Equation.3  ���





	       





	       














Fractions


10.20, 10.39
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Divide algebraic fractions by multiplying the first fraction by the second fraction turned upside down and then simplifying.





Example:   � EMBED Equation.3  ���





	       





	       








Practice Past Paper Questions





Evaluation





Learning Outcome / Example











Fractions


10.09 - 10.12, 


10.17 - 10.22, 10.26, 10.30, 


10.34 - 10.37
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Add and subtract algebraic fractions using the ‘kiss and smile’ method (or an equivalent method).





Examples:   � EMBED Equation.3  ���





                      � EMBED Equation.3  ���


                                                                   � EMBED Equation.3  ���





                     � EMBED Equation.3  ���


                                          � EMBED Equation.3  ���


                                          � EMBED Equation.3  ���








Practice Past Paper Questions





Evaluation





Learning Outcome / Example











The Straight Line


24.16(a), 24.32
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Calculate the gradient of a straight line between the points (� EMBED Equation.3  ���,� EMBED Equation.3  ���) and (� EMBED Equation.3  ���,� EMBED Equation.3  ���) using the gradient formula � EMBED Equation.3  ���.





Example:   Calculate the gradient of the straight line 


                    joining the points ((5, 2) and (7, 6).





	       � EMBED Equation.3  ���








Practice Past Paper Questions





Evaluation





Learning Outcome / Example











Scientific Notation


09.01
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Round any number to a given number of significant figures.





Examples:   48 157 = 50 000 (1 sf)


	         48 157 = 48 000 (2 sf)


                     48 157 = 48 200 (3 sf)


                     48 157 = 48 160 (4 sf)





                     27(46 = 30 (1 sf)


                     27(46 = 27 (2 sf)


                     27(46 = 27(5 (3 sf)





	         0(0759 = 0(08 (1 sf)


                     0(0759 = 0(076 (2 sf)








	    








Practice Past Paper Questions





Evaluation





Learning Outcome / Example











Calculate the length of an arc of a circle given the radius (or diameter) of the circle and the sector angle using the formula


Arc length � EMBED Equation.3  ���.











	    








Arc Length and Sector Area


22.01, 22.03, 22.04, 22.05, 22.06, 22.07, 22.12, 22.14(b), 22.17, 22.22





24











Arc Length and Sector Area


22.10, 22.13, 22.15, 22.21





Given the arc length, you can also use this formula to calculate the sector angle or diameter.








	    








24a
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Arc Length and Sector Area


22.09, 22.11, 22.14(a), 22.16, 22.18, 22.19, 22.20





Calculate the area of a sector of a circle given the radius of the circle and the sector angle using the formula





                       	Area of sector � EMBED Equation.3  ���.











	    














Arc Length and Sector Area


22.02





25a





Given the area of a sector, you can also use this formula to calculate the sector angle or radius.











	    








Practice Past Paper Questions





Evaluation





Learning Outcome / Example











Volume


25.03, 25.07, 25.15, 25.16, 25.19, 25.22, 25.24, 25.25, 25.26
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Calculate volume of a prism using the formula � EMBED Equation.3  ���, where A is the area of the cross-section and l is the length of the prism.








	    














Volume
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Calculate volume of a pyramid using the formula � EMBED Equation.3  ���, where A is the area of the base and h is the height of the pyramid.








	    














Volume


25.04, 25.08, 25.10(a), 25.20(a), 25.23





25.09, 25.10(b), 25.20(b)
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Calculate volume of a cylinder using the formula � EMBED Equation.3  ���.





Given the volume of a cylinder, you can also use this formula to calculate the radius or height of the cylinder.








	    














Volume


25.02, 25.04, 25.06



































Calculate volume of a cone using the formula � EMBED Equation.3  ���.





Given the volume of a cone, you can also use this formula to calculate the radius or height of the cone.
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Volume


25.05



































Calculate volume of a sphere using the formula � EMBED Equation.3  ���.





Given the volume of a sphere, you can also use this formula to calculate the radius of the sphere.
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Learning Outcome / Example





Practice Past Paper Questions





Evaluation





31





Calculate the volume of a composite shape by finding the volume of each individual shape and then adding these volumes.





Most composite shapes will consist of cylinders, cones, spheres and hemispheres. You can calculate the volume of a hemisphere using the formula � EMBED Equation.3  ���.








	    














Volume


25.01, 25.11, 25.17





Calculate the volume of a shape without a calculator, using pi to be 3.14
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Volume


25.12, 25.13, 25.14











Practice Past Paper Questions





Evaluation





Learning Outcome / Example











The Straight Line


24.01, 24.04, 24.09, 24.10, 24.11
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Given the equation of a straight line, find the gradient and y-intercept by rearranging the equation into the form � EMBED Equation.3  ���.





Example:   Find the gradient and y-intercept of the              


                   straight line with equation � EMBED Equation.3  ���





	      � EMBED Equation.3  ��� � EMBED Equation.3  ��� � EMBED Equation.3  ���


                                        � EMBED Equation.3  ��� � EMBED Equation.3  ���


                   gradient (m)� EMBED Equation.3  ���,   y-intercept (c) = 5








	    














The Straight Line


24.05, 24.05, 24.07, 24.08
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Draw a straight line given the equation of the line by using the y-intercept and gradient to generate points on the line or, alternatively, by making up a table of values to generate points.











	    








Practice Past Paper Questions





Evaluation





Learning Outcome / Example











The Straight Line


24.02, 24.12, 24.13, 24.14, 


24.16 - 24.25, 24.27 – 24.30





34





Find the equation of a straight line using � EMBED Equation.3  ���.





Example:   Find the equation of the straight line passing 


                   through the points (1, (1) and (3, 5).





                   � EMBED Equation.3  ���





	       Using (a, b) = (1, (1):	� EMBED Equation.3  ���


                                                       � EMBED Equation.3  ���


                                                            � EMBED Equation.3  ���


                                                                 � EMBED Equation.3  ���





                                     


				    














	    




















The Straight Line


24.01, 24.09, 24.26





Identify the coordinates where a line crosses the y-axis by setting x = 0





Identify the coordinates where a line crosses the x-axis by setting y = 0











	    








34a





Practice Past Paper Questions





Evaluation





Learning Outcome / Example











Equations


04.03, 04.09


Functions


02.12, 02.18
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Solve algebraically equations and inequalities containing letters on both sides.





Examples:   � EMBED Equation.3  ���





                     � EMBED Equation.3  ���





                                     


				    














	    














Equations


04.01, 04.02, 04.08





Inequations


05.02, 05.03 
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Solve algebraically equations and inequalities containing brackets by first multiplying out the brackets.





Example:   � EMBED Equation.3  ���


                        � EMBED Equation.3  ���


                               � EMBED Equation.3  ���


                                   � EMBED Equation.3  ���


                                        � EMBED Equation.3  ���





                                     


				    














	    














Fractions


10.27, 10.28, 10.33





Equations


04.04, 04.05, 04.06, 04.07, 04.11
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Solve algebraically equations involving fractions by cross multiplication (or otherwise).





Example:   � EMBED Equation.3  ���   � EMBED Equation.3  ���   � EMBED Equation.3  ���


                                                     � EMBED Equation.3  ���


                                                     � EMBED Equation.3  ���


                                                  � EMBED Equation.3  ���


                                                       � EMBED Equation.3  ���


                                             


                                     


                        


                               


                                   


                                        





                                     


				    














	    








Practice Past Paper Questions





Evaluation





Learning Outcome / Example











Inequations


05.01, 05.04, 05.05
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Solve inequalities where the inequality sign reverses.





Example:   � EMBED Equation.3  ���


                 � EMBED Equation.3  ���


                    � EMBED Equation.3  ���


                        � EMBED Equation.3  ���		





Note that the inequality sign reverses when you divide by a negative number to solve the inequality.


                                     


				    














	    








Practice Past Paper Questions





Evaluation





Learning Outcome / Example











The Straight Line


24.03
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Solve a pair of simultaneous equations algebraically by multiplying the equations to make two terms equal and then adding or subtracting the equations to eliminate one of the variables.





Example:   � EMBED Equation.3  ���


                   � EMBED Equation.3  ���


				    














	    














Simultaneous Equations


06.01 – 06.15
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Given information about a real life situation, make up a pair of simultaneous equations and solve the equations to find the solution to the problem. Remember to communicate the solution to the problem in words.


				    














	    


















































Solve a pair of simultaneous equations graphically by drawing two straight line graphs and then finding the point of intersection of the two lines.


				    














	    








41





Practice Past Paper Questions





Evaluation





Learning Outcome / Example











Formulae


03.01 – 03.17






































42





Given a formula, change the subject of the formula to a different letter.





Example:   Change the subject of the formula � EMBED Equation.3  ��� 


                    to x.


                                     


				    














	    








Practice Past Paper Questions





Evaluation





Learning Outcome / Example











Functions


02.01- 02.18
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Use function notation.





Examples:   If � EMBED Equation.3  ���, evaluate � EMBED Equation.3  ���.





                     If � EMBED Equation.3  ���, find the value of a for  


                     which � EMBED Equation.3  ���.





	


                                     


				    














	    














Quadratic Function


18.03, 18.05, 18.07, 18.08, 18.10, 18.15, 18.18, 18.19
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Sketch the graph of the quadratic function � EMBED Equation.3  ��� by considering the shape of the parabola and by reading the coordinates of the turning point from the equation.





Examples:   The graph of � EMBED Equation.3  ��� is a parabola 


                     with a minimum turning point of (4, 1).





                     The graph of � EMBED Equation.3  ��� is a parabola  


                     with a maximum turning point of ((3, 2).


	


                                     


				    














	    














Quadratic Function


18.02, 18.09
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Given the coordinates of a point on the parabola with equation � EMBED Equation.3  ���, find the value of k by substituting the coordinates of the point into the equation of the parabola.





Example:    If the point (3, 45) lies on the parabola with 


                    equation � EMBED Equation.3  ���, then � EMBED Equation.3  ��� and you 


                    can solve the equation to find the value of k.                              


				    














	    








Practice Past Paper Questions





Evaluation





Learning Outcome / Example





Quadratic Function


18.12, 18.13, 18.16, 18.17
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Find the two roots of a quadratic equation from the graph of the quadratic function. Remember that the roots are where the graph crosses the x-axis.





	


                                     


				    














	    








Factorising


15.15, 15.16, 15.22, 15.23





Functions


02.15





Quadratic Function


18.01, 18.04, 18.06, 18.11, 18.14
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Find the two roots of a quadratic equation by factorising the quadratic expression. Remember to rearrange the equation so that the right-hand side is zero before factorising.





Examples:   � EMBED Equation.3  ���			� EMBED Equation.3  ���


                     � EMBED Equation.3  ���		� EMBED Equation.3  ���


                     � EMBED Equation.3  ���		� EMBED Equation.3  ���, � EMBED Equation.3  ���


                     � EMBED Equation.3  ���, � EMBED Equation.3  ���		� EMBED Equation.3  ���, � EMBED Equation.3  ���


                     � EMBED Equation.3  ���, � EMBED Equation.3  ���





 





	


                                     


				    














	    








Practice Past Paper Questions





Evaluation





Learning Outcome / Example















































48





Sketch the graph of the quadratic function � EMBED Equation.3  ��� by finding the roots of the quadratic and then exploiting the symmetry of the parabola.





Example:   Sketch the parabola with equation            


                   � EMBED Equation.3  ���.





                   � EMBED Equation.3  ���


                  � EMBED Equation.3  ���


	       � EMBED Equation.3  ���, � EMBED Equation.3  ���


                   � EMBED Equation.3  ���, � EMBED Equation.3  ���





These roots tell us that the parabola crosses the          


x-axis at ((3, 0) and (7, 0).





	       The axis of symmetry of the parabola has 


                   equation � EMBED Equation.3  ���.





                   When � EMBED Equation.3  ���:   � EMBED Equation.3  ���


                                               � EMBED Equation.3  ���


                                               � EMBED Equation.3  ���





                   So the parabola has a minimum turning point 


                   of (2, (25).





	


                                     


				    














	    








Practice Past Paper Questions





Evaluation





Learning Outcome / Example





Quadratic Formula


17.01 – 17.14












































49





Find the two roots of the quadratic equation � EMBED Equation.3  ��� using the quadratic formula


� EMBED Equation.3  ���. You must use the quadratic formula to solve a quadratic equation when the quadratic expression cannot be factorised.


                                     


				    














	    








Practice Past Paper Questions





Evaluation





Learning Outcome / Example
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Given a quadratic equation � EMBED Equation.3  ���, calculate the discriminant � EMBED Equation.3  ��� and use the value of the discriminant to determine the nature of the roots of the quadratic equation.





If � EMBED Equation.3  ���, the roots are real and distinct (unequal).


If � EMBED Equation.3  ���, the roots are real and equal.


If � EMBED Equation.3  ���, the equation has no real roots.
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Use the discriminant to solve problems about the nature of the roots of a quadratic equation.





Example:   Find the range of values of p such that the 


                   quadratic equation � EMBED Equation.3  ��� has no 


                   real roots.





                   � EMBED Equation.3  ���, � EMBED Equation.3  ���, � EMBED Equation.3  ���


	


	       � EMBED Equation.3  ���


                                  � EMBED Equation.3  ���





	       For no real roots, � EMBED Equation.3  ���


			           � EMBED Equation.3  ���


                                                 � EMBED Equation.3  ���


                                                        � EMBED Equation.3  ���


                                                         � EMBED Equation.3  ���





                                     


				    














	    








Practice Past Paper Questions





Evaluation





Learning Outcome / Example





Pythagoras


21.01 – 21.03, 21.05 – 21.17, 


21.19, 21.20, 21.22





Angles in a Circle


23.05





Trigonometry Side Length and Angle


29.49











Use Pythagoras’ Theorem to solve problems involving symmetry in the circle.
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Pythagoras


21.04, 21.18, 21.21








Trigonometry Side Length and Angle


29.48





Use the converse of Pythagoras’ Theorem to determine whether or not a triangle is right-angled given the lengths of the three sides.





Example:   A triangle has sides measuring 10(5 cm, 14 cm


                   and 17(5 cm. Is this triangle right-angled?





         	� EMBED Equation.3  ���, � EMBED Equation.3  ���, � EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���


                          


	� EMBED Equation.3  ���, so the triangle is right-angled by the


	converse of Pythagoras’ Theorem.
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Practice Past Paper Questions





Evaluation





Learning Outcome / Example











Arc Length and Sector Area


22.07, 22.17, 22.11(b)








Trigonometry Side Length and Angle


29.12, 29.19, 29.21, 29.25, 29.27, 29.29, 29.31, 29.42, 29.47








Use the sin, cos and tan ratios (SOH CAH TOA) to calculate an unknown side or angle in a right-angled triangle.                                     
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Calculate the size of an angle in a circle using angle properties. In particular, you will need to use the angle properties below.





Look out for isosceles triangles in circles.


An angle in a semi-circle is always � EMBED Equation.3  ���.


A tangent makes an angle of � EMBED Equation.3  ��� with the radius at the point of contact.


                                     


				    














	    








Properties of shapes


23.01 – 23.04, 23.06 – 23.09
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Calculate the size of interior and exterior angles in regular polygons by dividing the regular polygon into identical isosceles triangles.


				    














	    








Practice Past Paper Questions





Evaluation





Learning Outcome / Example
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Given two similar shapes, calculate the scale factor and use the scale factor to calculate the length of a side in one of the shapes.                                     


				    














	    














Similar Figures


14.07 – 14.10






































58





Recognise similar triangles and solve problems involving similar triangles. Remember that two triangles are mathematically similar when they are equiangular (have the same set of three angles).


				    














	    














Similar Figures


14.04
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Solve problems involving areas of similar shapes. Remember that if the scale factor for length is k, then the scale factor for area is � EMBED Equation.3  ���.


				    














	    














Similar Figures


14.01, 14.02, 14.03, 14.05, 14.06
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Solve problems involving volumes of similar shapes. Remember that if the scale factor for length is k, then the scale factor for volume is � EMBED Equation.3  ���.





Example:   Two coffee cups are mathematically similar 


                    with heights of 14 cm and 21 cm. If the 


                    volume of the small cup is 160 ml, find the  


                    volume of the large cup.





   	       scale factor (length)� EMBED Equation.3  ���





        	       scale factor (volume)� EMBED Equation.3  ���





          	       volume of large cup = 3(375 × 160 = 540 ml


				    














	    








Practice Past Paper Questions





Evaluation





Learning Outcome / Example











Trig Graphs


20.06, 20.12, 20.13
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Sketch the graphs of � EMBED Equation.3  ���, � EMBED Equation.3  ��� and � EMBED Equation.3  ���, and graphs related to these.





Examples:   sketch the graph of � EMBED Equation.3  ���





                     sketch the graph of � EMBED Equation.3  ���





You should also be able to write down the amplitude and period of a trigonometric graph.


	


				    














	    














Trig Graphs


20.01, 20.04, 20.05, 20.09 – 20.11, 


20.14 – 20.19
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Given a trigonometric graph, write down the equation of the graph by considering the amplitude, period and starting point.


	


				    














	    














Trig Graphs


20.02, 20.07, 20.08






































Use a trigonometric graph (or CAST diagram) to find a value of sin, cos or tan without using a calculator.





Example:   Given that � EMBED Equation.3  ���, find the value of 


                   � EMBED Equation.3  ��� using the graph of � EMBED Equation.3  ���.
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Practice Past Paper Questions





Evaluation





Learning Outcome / Example











Trig Graphs


20.03





Trig Equations


19.01 – 19.19
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Use a CAST diagram to find the two solutions of a trigonometric equation in the interval � EMBED Equation.3  ���.





Example:   Solve the equation � EMBED Equation.3  ��� in the


                   interval � EMBED Equation.3  ���.














	    


















































Learn and use the following trigonometric identities:





� EMBED Equation.3  ���


� EMBED Equation.3  ���





Example:   Simplify � EMBED Equation.3  ���.





	        � EMBED Equation.3  ���





                                     � EMBED Equation.3  ���





                                     � EMBED Equation.3  ���
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Practice Past Paper Questions





Evaluation





Learning Outcome / Example











66





Calculate the area of a triangle using the formula 


Area� EMBED Equation.3  ���.





To use this formula, you need to know two sides and the angle between these sides.


	


				    














	    








Arc Length and Sector Area


22.08


Volume


25.18


Trigonometry (Area)


30.01- 30.12


Trigonometry (Side Length and Angle)


29.13, 29.23, 29.34, 29.45









































Trigonometry (Side Length and Angle)


29.09, 29.11, 29.14, 29.18, 29.24, 29.36, 29.39, 29.43, 29.44, 29.46











Use the sine rule � EMBED Equation.3  ��� to calculate a side or angle in any triangle.





To use the sine rule, you need to know a side and the opposite angle.


	


				    














	    








67











Trigonometry (Side Length and Angle)


29.22, 29.26, 29.28, 29.32, 29.50
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Use the cosine rule � EMBED Equation.3  ��� to calculate a side in a triangle.





To use this formula, you need to know the other two sides and the angle between these sides.


	


				    














	    








Evaluation





Practice Past Paper Questions





Learning Outcome / Example











Trigonometry (Side Length and Angle)


29.17, 29.40, 29.41








Use the cosine rule � EMBED Equation.3  ��� to calculate an angle in a triangle.





To use this formula, you need to know all three sides of the triangle.


	


				    














	    








69











Trigonometry (Side Length and Angle)


29.07, 29.08, 29.10, 29.15, 29.16, 29.19, 29.30, 29.33, 29.35, 29.37, 29.38, 29.51
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Solve problems involving triangles by choosing an appropriate strategy, ie deciding whether to use the sine rule or cosine rule. The problems may involve bearings.	


				    














	    












































Trigonometry (Side Length and Angle)


29.01 – 29.06








70


a





Solve problems involving triangles by using the Sine and Cosine Rules without a calculator 	


				    














	    








Practice Past Paper Questions





Evaluation





Learning Outcome / Example











Vectors


26.05, 26.07, 26.08, 26.10, 26.13
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Write down the coordinates of a point in three dimensions.	


				    














	    














Vectors


26.06






































Given two vectors a and b, find the resultant vector a + b by adding the vectors ‘nose to tail’ in a diagram.			    
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Vectors


26.01, 26.03, 26.04






































Given two vectors a and b, find the resultant vector a + b by adding the vectors in component form.





Example:   If a� EMBED Equation.3  ��� and b� EMBED Equation.3  ���, then a + b� EMBED Equation.3  ���.		    
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Find a vector pathway to get from one point to another point in a diagram using known vectors.
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Multiply a vector by a number (scalar) and interpret this using a diagram.





The vector 2a will be 2 times the length of vector a and in the same direction.


The vector (2a will be 2 times the length of vector a but in the opposite direction.





Example:   If u� EMBED Equation.3  ���, then 3u� EMBED Equation.3  ���.














	    














Vectors


26.01, 26.03, 26.04






































Practice Past Paper Questions





Evaluation





Learning Outcome / Example











Vectors


26.02
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Find the magnitude (length) of a vector by using Pythagoras’ Theorem in two or three dimensions.





Example:   If a� EMBED Equation.3  ���, then � EMBED Equation.3  ���


                                                    � EMBED Equation.3  ���


                                                    � EMBED Equation.3  ���


                                                     = 9 units


				    














	    








Practice Past Paper Questions





Evaluation





Learning Outcome / Example











Percentages


11.11, 11.25





BODMAS


27.17
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Solve problems involving percentage increase and decrease.





Find the percentage of an amount without a calculator








				    














	    














Percentages


11.05, 11.06, 11.08, 11.09, 11.12, 11.15, 11.16, 11.17, 11.19, 11.20, 11.22, 11.24, 11.26, 11.28





78a





Solve problems involving appreciation or depreciation by using a multiplier.





Example:   John weighs 90 kg. He reckons that if he goes 


                   on a diet and exercise programme, he can lose 


                   2(5% of his body weight every month. 


                   How much should he weigh in 6 months’ 


                   time?





                   multiplier:   100% - 2(5% = 97(5% = 0(975


 


                   � EMBED Equation.3  ��� kg (1 dp)








				    














	    








Evaluation





Practice Past Paper Questions





Learning Outcome / Example











Percentages


11.04, 11.07, 11.10, 11.13, 11.17





78b





Calculate the compound interest payable on an investment by using a multiplier.





Example:   Susan invests £1500.


                   Calculate the compound interest earned after 


                   4 years at the rate of 2% per annum.





                   multiplier:   100% + 2% = 102% = 1(02





                   � EMBED Equation.3  ��� £1623(65





                   compound interest = £1623(65 ( £1500


                                                  = £123(65





				    














	    














Percentages


11.01, 11.02, 11.03, 11.14, 11.18, 11.21, 11.23, 11.29





Reverse a percentage change by dividing by an appropriate multiplier.





Example:   Brian’s car insurance premium increased by


                   30% this year. If his premium is now £520, 


                   what was his premium last year?





                   multiplier:   100% + 30% = 130% = 1(3





                   520 ÷ 1(3 = £400





(Note that you do NOT solve this problem by decreasing


£520 by 30%.)
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Practice Past Paper Questions





Evaluation





Learning Outcome / Example
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Change between improper fractions and mixed numbers.





Examples:   � EMBED Equation.3  ���     	� EMBED Equation.3  ���


				    














	    














Fractions


10.01 – 10.08





BODMAS


27.02, 27.06, 27.08, 27.16
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Add, subtract, multiply and divide proper fractions and mixed numbers. You should always give your answer in its simplest form.





Examples:   � EMBED Equation.3  ���


                                      	  � EMBED Equation.3  ���





                     � EMBED Equation.3  ���


                                            

















	    








Practice Past Paper Questions





Evaluation





Learning Outcome / Example











The Straight Line


24.31, 24.33 – 24.37
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Given a line of best fit drawn on a scattergraph, find the equation of the line of best fit and use the equation to estimate values. Remember to use the correct letters in your equation.


				    














	    














Boxplots


13.02, 13.04, 13.05, 13.06, 13.07, 13.08, 13.09, 13.10, 13.11, 13.12
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Find the median (� EMBED Equation.3  ���), lower quartile (� EMBED Equation.3  ���) and upper quartile (� EMBED Equation.3  ���) for a data set.


				    














	    














Boxplots


13.08, 13.12
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Calculate the interquartile range (or semi-interquartile range) for a data set and understand that this is a measure of spread which can be used to compare data sets.





IQR� EMBED Equation.3  ���		semi-IQR� EMBED Equation.3  ���


				    














	    








Practice Past Paper Questions





Evaluation





Learning Outcome / Example

















Standard Deviation


12.01, 12.02, 12.05, 12.06, 


12.10 - 12.13, 12.15, 12.16, 


12.18 - 12.20





Standard Deviation


12.01 – 12.10, 12.12 – 12.20
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Compare data sets using either 





the median and interquartile range (or semi-interquartile range)		


the mean and standard deviation





The median and mean are measures of the average value and the interquartile range (or semi-interquartile range) and standard deviation are measures of spread.		    
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Calculate the standard deviation of a data set and understand that this is a measure of spread which can be used to compare data sets.				    
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