Year 10 Spring Term 1			Module 3 Higher Tier   		Algebra, Geometry	
Some work has been covered at KS3. 
KS4 HIGHER TIER		Algebra		
	

	A: Graphs: the basics and real-life graphs  

	
	Objectives

	
	Identify and plot points in all four quadrants

	
	Draw and interpret straight-line graphs for real-life situations, including ready reckoner graphs, conversion graphs, fuel bills, fixed charge and cost per item

	
	Draw distance–time and velocity–time graphs

	
	Use graphs to calculate various measures (of individual sections), including: unit price (gradient), average speed, distance, time, acceleration; including using enclosed areas by counting squares or using areas of trapezia, rectangles and triangles

	
	Find the coordinates of the midpoint of a line segment with a diagram given and coordinates

	
	Find the coordinates of the midpoint of a line segment from coordinates

	
	Calculate the length of a line segment given the coordinates of the end points

	
	Find the coordinates of points identified by geometrical information

	
	Find the equation of the line through two given points

	

	B: Linear graphs and coordinate geometry (A9, A10, A12, A17, R10, R14)

	
	Objectives

	
	Plot and draw graphs of y = a, x = a, y = x and y = –x, drawing and recognising lines parallel to axes, plus y = x and y = –x

	
	Identify and interpret the gradient of a line segment

	
	Recognise that equations of the form y = mx + c correspond to straight-line graphs in the coordinate plane

	
	Identify and interpret the gradient and y-intercept of a linear graph given by equations of the form y = mx + c

	
	Find the equation of a straight line from a graph in the form y = mx + c

	
	Plot and draw graphs of straight lines of the form y = mx + c with and without a table of values

	
	Sketch a graph of a linear function, using the gradient and y-intercept (i.e. without a table of values)

	
	Find the equation of the line through one point with a given gradient

	
	Identify and interpret gradient from an equation ax + by = c

	
	Find the equation of a straight line from a graph in the form ax + by = c

	
	Plot and draw graphs of straight lines in the form ax + by = c

	
	Interpret and analyse information presented in a range of linear graphs: 
· use gradients to interpret how one variable changes in relation to another;
· find approximate solutions to a linear equation from a graph;
· identify direct proportion from a graph;
· find the equation of a line of best fit (scatter graphs) to model the relationship between quantities

	
	Explore the gradients of parallel lines and lines perpendicular to each other

	
	Interpret and analyse a straight-line graph and generate equations of lines parallel and perpendicular to the given line

	
	
Select and use the fact that when y = mx + c is the equation of a straight line, then the gradient of a line parallel to it will have a gradient of m and a line perpendicular to this line will have a gradient of . 

	

	C: Quadratic, cubic and other graphs  (A11, A12, A14, A16, A18)

	
	Objectives

	
	Recognise a linear, quadratic, cubic, reciprocal and circle graph from its shape

	
	Generate points and plot graphs of simple quadratic functions, then more general quadratic functions

	
	Find approximate solutions of a quadratic equation from the graph of the corresponding quadratic function

	
	Interpret graphs of quadratic functions from real-life problems

	
	Draw graphs of simple cubic functions using tables of values

	
	Interpret graphs of simple cubic functions, including finding solutions to cubic equations

	
	
Draw graphs of the reciprocal function  with x ≠ 0 using tables of values

	
	Draw circles, centre the origin, equation x2 + y2 = r2

	



KS4 HIGHER TIER  		Geometry and measure		
	

	A: Perimeter, area and circles  (N8, N14, N15, R1, G1, G9, G14, G16, G17, G18)

	
	Objectives

	
	Recall and use the formulae for the area of a triangle, rectangle, trapezium and parallelogram using a variety of metric measures

	
	Calculate the area of compound shapes made from triangles, rectangles, trapezia and parallelograms using a variety of metric measures

	
	Find the perimeter of a rectangle, trapezium and parallelogram using a variety of metric measures

	
	Calculate the perimeter of compound shapes made from triangles and rectangles

	
	Estimate area and perimeter by rounding measurements to 1 significant figure to check reasonableness of answers

	
	Recall the definition of a circle and name and draw parts of a circle

	
	Recall and use formulae for the circumference of a circle and the area enclosed by a circle (using circumference = 2πr = πd and area of a circle = πr2) using a variety of metric measures

	
	Use π ≈ 3.142 or use the π button on a calculator

	
	Calculate perimeters and areas of composite shapes made from circles and parts of circles (including semicircles, quarter-circles, combinations of these and also incorporating other polygons)

	
	Calculate arc lengths, angles and areas of sectors of circles

	
	Find radius or diameter, given area or circumference of circles in a variety of metric measures

	
	Give answers to an appropriate degree of accuracy or in terms of π

	
	Form equations involving more complex shapes and solve these equations



	B: 3D forms and volume, cylinders, cones and spheres 

	
	Objectives

	
	Find the surface area of prisms using the formulae for triangles and rectangles, and other (simple) shapes with and without a diagram

	
	Draw sketches of 3D solids and identify planes of symmetry of 3D solids, and sketch planes of symmetry

	
	Recall and use the formula for the volume of a cuboid or prism made from composite 3D solids using a variety of metric measures

	
	Convert between metric measures of volume and capacity, e.g. 1 ml = 1 cm3

	
	Use volume to solve problems

	
	Estimating surface area, perimeter and volume by rounding measurements to 1 significant figure to check reasonableness of answers

	
	Use π ≈ 3.142 or use the π button on a calculator

	
	Find the volume and surface area of a cylinder

	
	Recall and use the formula for volume of pyramid

	
	Find the surface area of a pyramid

	
	Use the formulae for volume and surface area of spheres and cones

	
	Solve problems involving more complex shapes and solids, including segments of circles and frustums of cones

	
	Find the surface area and volumes of compound solids constructed from cubes, cuboids, cones, pyramids, spheres, hemispheres, cylinders

	
	Give answers to an appropriate degree of accuracy or in terms of π

	
	Form equations involving more complex shapes and solve these equations



	C: Accuracy and bounds  

	Advice 
	Objectives

	
	Calculate the upper and lowers bounds of numbers given to varying degrees of accuracy

	
	Calculate the upper and lower bounds of an expression involving the four operations

	
	Find the upper and lower bounds in real-life situations using measurements given to appropriate degrees of accuracy

	
	Find the upper and lower bounds of calculations involving perimeters, areas and volumes of 2D and 3D shapes

	
	Calculate the upper and lower bounds of calculations, particularly when working with measurements

	
	Use inequality notation to specify an error interval due to truncation or rounding
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