	


	Topic
	Objectives
	(
	(
	(

	Groups


	Understand the definition of a group.  Prove that a given structure is, or is not, a group.
	
	
	

	
	Use algebraic methods to establish properties in abstract groups in easy cases.
	
	
	

	
	Determine the order of a group and of the elements in a given group.  
	
	
	

	
	Recall the meaning of the term ‘cyclic’ as applied to groups.
	
	
	

	Assessment 1        %       Grade

	Further groups
	Understand the idea of a subgroup of a group, find subgroups in simple cases, and show that given subsets are, or are not, (proper) subgroups;
	
	
	

	
	Recall and apply Lagrange’s theorem,
	
	
	

	
	Understand the idea of isomorphism between groups, and determine whether given finite groups are, or are not, isomorphic.
	
	
	

	
	Show familiarity with the structure of finite groups up to order 7.


	
	
	

	Assessment 2          %        Grade

	Complex numbers
	Multiply and divide two complex numbers expressed in polar form (including exponential form), and interpret these operations geometrically.
	
	
	

	
	Understand de Moivre’s theorem in terms of the geometrical effect of multiplication and division of complex numbers.
	
	
	

	
	Find and use the nth roots of unity, e.g. to solve an equation of the form        zn = a + ib.
	
	
	

	
	Use de Moivre’s theorem to express trigonometrical ratios of multiple angles in terms of powers of trigonometrical ratios.
	
	
	

	
	Use expressions for sinθ and cosθ in terms of eiθ , e.g. in expressing powers of sinθ and cosθ in terms of multiple angles or in summing series.
	
	
	

	Assessment 3        %       Grade

	First order differential equations
	Find an integrating factor for a first-order linear differential equation, and use an integrating factor to find the general solution;
	
	
	

	
	Use a given substitution to reduce a first-order differential equation to linear form or to a form in which the variables are separable;.
	
	
	

	
	Find the complementary function for a first order linear differential equation with constant coefficients.   Recall the form of, and find, a particular integral for a first order linear differential equation.
	
	
	

	
	Use initial conditions to find a particular solution, and interpret the solution in the context of a problem modelled by the differential equation.
	
	
	

	Assessment 4        %       Grade

	Second order differential equations
	Find the complementary function for a second order linear differential equation with constant coefficients.   Recall the form of, and find, a particular integral for a second order linear differential equation.
	
	
	

	
	Use initial conditions to find a particular solution to a differential equation, and interpret the solution in the context of a problem modelled by the differential equation.
	
	
	

	Assessment 5        %       Grade

	Vectors
	Convert between Cartesian and vector equations of a line in 3D.
	
	
	

	
	Convert between Cartesian and vector equations of a plane.  Find the equation of a plane, for example, passing through 3 points.
	
	
	

	
	Calculate the vector product of two vectors.
	
	
	

	
	Investigate the intersection of a line with a plane.
	
	
	

	
	Find the line of intersection of two non-parallel planes.
	
	
	

	
	Find the perpendicular distance from a point to a plane, and from a point to a line.  Find the shortest distance between two skew lines.
	
	
	

	
	Find the angle between a line and a plane, and the angle between two planes.
	
	
	

	
	Solve other problems involving distances, angles and intersections of lines and planes.
	
	
	

	Assessment 6        %       Grade

	Mock  Examination        %      Grade


