12 Exponents and Powers
Objectives:
· Understand and evaluate numbers with positive and negative exponents
· Use the laws of exponents to simplify arithmetic operations on numbers with exponents
· Express numbers in Standard Form (Scientific Notation)

Before We Begin:
	Terms
	Methods

	· Exponent
· Reciprocal (Multiplicative Inverse)
· Integers (Z)
	· Integer Arithmetic (addition, subtraction, multiplication and division)
· Multiplication and division by powers of 10


 
Lesson Plan: (Chapter 12: NCERT Textbook for Class VIII) 
 
	Content
	Teacher's Activity
 
	Student's Activity
	Assignments

	12.1 Review numbers expressed in exponent form (with positive integer exponents)
	· Briefly revisit problem in unit conversion where the earth's radius was converted from km --> m --> cm --> mm
· Point out that writing out very large numbers can be tedious and re-introduce the exponent form to express such large numbers
	· Understand how exponents help represent very large numbers in a simpler format
	 

	12.2 Negative Exponents
 
	· Use ÷ 10 pattern to introduce the concept of negative exponents (
· Through examples, help students deduce that for any number , 
	· Find the value of  for any number 
	· Textbook Examples

	12.2 Expanded Form 
 
	· Review how any n-digit number can be written in expanded form, using its place-value (e.g. 623 = 6 x 100 + 2 x 10 + 3 x 1)
· Extend this concept, using exponents for powers of 10, to include decimal numbers (e.g. 12.5 = 1 x 101+ 2 x 100 + 5 x 10-1)  
	· Write any given Whole or Decimal Number in Expanded Form
	· Textbook Examples

	12.3 Laws of Exponents
	· Using examples, deduce the following laws of exponents:
· 
 
· 
 
· 
 
· 
 
· 
 
· 
·  
	· Be able to deduce 2 or more of the laws of exponents
· Use the laws of exponents to simplify calculations involving numbers in exponent form
	· Textbook Examples
· Ex 12.1

	12.4 Standard Form (Scientific Notation)
	· Introduce the definition of Scientific Notation/ Standard Form to represent very large or very small numbers
· Convert very large or very small numbers to standard form
· Through simple examples, explain how arithmetic operations can be performed with numbers in Standard Form
	· Represent a given number (General or Usual Form) in Standard Form and vice versa
· Perform arithmetic operations on numbers in Standard Form
	· Textbook Examples
· Ex 12.2

	Self-Assessment and Test
	 
	 
	 


 
Why do we need to learn about Exponents?
Invite students to bring in multiple examples of very large or very small numbers used in different classes (e.g. distances in the solar system, atomic sizes, sizes of micro-organisms, etc.). Discuss how working with these numbers would be quite tedious if it were not for the exponent form.  
 


[bookmark: _GoBack]Self-Assessment:
	 Topic
	Understanding of the topic
	Working with simple cases
	High comfort-level and confidence with the topic

	Exponents and their use
	· I understand the meaning of exponent (power/degree) and can give examples of numbers in exponent form
· I understand that the exponent of a number can be positive or negative 
· I can give examples of why and where exponents are used
	· I can calculate the value of a number given in exponent form, for positive exponent values
	· I can calculate the value of a number given in exponent form, for positive and negative exponent values 
 
 

	· Laws of exponents
 
	· I know that laws of exponents are used to simplify calculations with exponents
· I can state two or more of the laws of exponents
	· I can use two or more of the laws of exponents to simplify calculations with exponents. e.g 

	· I can use any of the laws of exponents to simplify complex expressions. 
e.g. 

	· Scientific Notation
	· I can recognise a number represented in Standard Form or Scientific Notation
· I understand why Standard Form is used to represent numbers
	· I can represent a given number in Standard Form with a positive exponent (very large numbers)
	· I can represent very large as well as very small numbers in Standard Form
· I can perform simple arithmetic operations with numbers in Standard Form


 
Additional Comments: (Please write a few lines about your experience with the topic, whether you need to put in additional time or require teacher’s help, etc. Be as specific as possible)
