Introduction to Evaluating Binomial Series – 1 lesson.
Learning Objectives: By the end of the lesson, students should be able to:

· Recall how to manipulate and simplify expression involving surds

· Understand some strategies for using surds to permit a given binomial series to represent a number of different approximations, by creating an appropriate multiple of the series being used;

· Begin to understand that series can be used to approximate the values of roots and cube roots, and that the series thus used is valid in a certain range only;

Starter:


Students (in pairs) manipulate a variety of surd expressions in order to practice ‘factorising’ surds in a way that will support future work, and revise prior knowledge. For example, expanding √12 as √4√3 = 2√3. 

Main:


Students (in pairs or 3s) match a set of cards in groups that can be linked according to the binomial expression that could be expanded, a given valid range, a value of x and 5 roots or cube roots that could be evaluated using the chosen binomial expression. Hence there are 4 sets of 8 cards that have to be grouped – 2 are square roots and 2 are cube roots. Minimal initial input should be given at this stage, although the number of groups and number of cards in each group should be made clear.
Points to note:

· The activity is scaffolded for students in that, for example, √4.12 is linked with √1.03 by using 2√1.03, and that this strategy needs to be developed and explored in the subsequent discussion. The strategy for determining the valid range should be clarified also, although not yet the reason for this.
· The activity can be extended in two ways – the blank cards can be used to encourage students to derive further surds that could be approximated eg 10√1.02 = √102. There is also an extension set of cards which gives the students just the binomial bracket, a value of x and asks for the valid range and 5 possible square roots that could be approximated using it.
Plenary:


Two extension activities provided are very effective to support the plenary for this lesson, and are both completed by the students working in pairs:

· Extension A – asks the students to create a fifth set of 8 cards given only the starting binomial ‘bracket’ and the value of x. Students can clearly close which roots they wish to approximate using the given expression

· Extension B – gives only a possible approximation and asks the students to construct the other 7 cards to complete a further full set.
The value of both these plenary activities is that they require the students to revisit the learning in the main activity but from two different starting points, thus emphasising how the individual parts make a coherent whole.

