Chapter 2 TI Nspire™ CAS Expanding and Factoring
Student Worksheet

In this activity, you will use your TI Nspire™ CAS device to explore patterns in expanding and factoring. Suggested questions are provided in each section. You may always do more if necessary.
Part 1 – Expanding products

Use your TI Nspire™ CAS to expand each product. At the end state any pattern(s) that you have noticed by completing the sentences provided. You could use these patterns in expanding in the future in case you find yourself without your TI Nspire™ CAS.

1. (x + 3)(x + 1) = _________________________________

2. (x+ 3)(x+ 2) = _________________________________

3. (x+ 3)(x+ 3) = _________________________________

4. (x+ 3)(x+ 4) = _________________________________

5. (x+ 3)(x+ 5) = _________________________________

6. (x+ 3)(x+ 6) = _________________________________

Complete the following sentences to describe pattern(s) that you have detected.
1. The first term is always ______________________________________________ _________________________________________________________________

2. The coefficient of the middle term can be found by ________________________ _________________________________________________________________

3. The constant is always _______________________________________________ __________________________________________________________________

Part 2 Factoring Patterns
On the next three pages are trinomials that you are to attempt to factor using your 
TI Nspire™ CAS device. Record answers for the trinomials that factor. Rather than trying to do all of them individually, work in pairs or small groups and then compare answers. Based upon these two pages, what percentage of trinomials actually factor?

In each cell, trinomials of the form x2 + bx + c are given. The value of c represents the constant at the end of the trinomial. The value of b represents the coefficient of the middle term. If the trinomial formed by these constants forms is factorable, write the answer in the cell, preferably in a different colour.
Table 1

	
	c = 1
	c = 2
	c = 3
	c = 4
	c = 5
	c = 6
	c = 7
	c = 8
	c = 9

	b = 1
	x2 + x + 1


	x2 + x + 2
	x2 + x + 3
	x2 + x + 4
	x2 + x + 5
	x2 + x + 6
	x2 + x + 7
	x2 + x + 8
	x2 + x + 9

	b= 2


	x2 + 2x + 1


	x2 + 2x + 2
	x2 + 2x + 3
	x2 + 2x + 4
	x2 + 2x + 5
	x2 + 2x + 6
	x2 + 2x + 7
	x2 + 2x + 8
	x2 + 2x + 9

	b = 3


	x2 + 3x + 1


	x2 + 3x + 2
	x2 + 3x + 3
	x2 + 3x + 4
	x2 + 3x + 5
	x2 + 3x + 6
	x2 + 3x + 7
	x2 + 3x + 8
	x2 + 3x + 9

	b = 4


	x2 + 4x + 1


	x2 + 4x + 2
	x2 + 4x + 3
	x2 + 4x + 4
	x2 + 4x + 5
	x2 + 4x + 6
	x2 + 4x + 7
	x2 + 4x + 8
	x2 + 4x + 9

	b = 5


	x2 + 5x + 1


	x2 + 5x + 2
	x2 + 5x + 3
	x2 + 5x + 4
	x2 + 5x + 5
	x2 + 5x + 6
	x2 + 5x + 7
	x2 + 5x + 8
	x2 + 5x + 9

	b = 6


	x2 + 6x + 1


	x2 + 6x + 2
	x2 + 6x + 3
	x2 + 6x + 4
	x2 + 6x + 5
	x2 + 6x + 6
	x2 + 6x + 7
	x2 + 6x + 8
	x2 + 6x + 9

	b = 7


	x2 + 7x + 1


	x2 + 7x + 2
	x2 + 7x + 3
	x2 + 7x + 4
	x2 + 7x + 5
	x2 + 7x + 6
	x2 + 7x + 7
	x2 + 7x + 8
	x2 + 7x + 9

	b = 8


	x2 + 8x + 1


	x2 + 8x + 2
	x2 + 8x + 3
	x2 + 8x + 4
	x2 + 8x + 5
	x2 + 8x + 6
	x2 + 8x + 7
	x2 + 8x + 8
	x2 + 8x + 9

	b = 9


	x2 + 9x + 1

	x2 + 9x + 2
	x2 + 9x + 3
	x2 + 9x + 4
	x2 + 9x + 5
	x2 + 9x + 6
	x2 + 9x + 7
	x2 + 9x + 8
	x2 + 9x + 9


Table 2

	
	c = –1
	c = –2
	c = –3
	c = –4
	c = –5
	c = –6
	c = –7
	c = –8
	c = –9

	b = 1
	x2 + x – 1


	x2 + x – 2
	x2 + x – 3
	x2 + x – 4
	x2 + x – 5
	x2 + x – 6
	x2 + x – 7
	x2 + x – 8
	x2 + x – 9

	b= 2


	x2 + 2x – 1


	x2 + 2x – 2
	x2 + 2x – 3
	x2 + 2x – 4
	x2 + 2x – 5
	x2 + 2x – 6
	x2 + 2x – 7
	x2 + 2x – 8
	x2 + 2x – 9

	b = 3


	x2 + 3x – 1


	x2 + 3x – 2
	x2 + 3x – 3
	x2 + 3x – 4
	x2 + 3x – 5
	x2 + 3x – 6
	x2 + 3x – 7
	x2 + 3x – 8
	x2 + 3x – 9

	b = 4


	x2 + 4x – 1


	x2 + 4x – 2
	x2 + 4x – 3
	x2 + 4x – 4
	x2 + 4x – 5
	x2 + 4x – 6
	x2 + 4x – 7
	x2 + 4x – 8
	x2 + 4x – 9

	b = 5


	x2 + 5x – 1


	x2 + 5x – 2
	x2 + 5x – 3
	x2 + 5x – 4
	x2 + 5x – 5
	x2 + 5x – 6
	x2 + 5x – 7
	x2 + 5x – 8
	x2 + 5x – 9

	b = 6


	x2 + 6x – 1


	x2 + 6x – 2
	x2 + 6x – 3
	x2 + 6x – 4
	x2 + 6x – 5
	x2 + 6x – 6
	x2 + 6x – 7
	x2 + 6x – 8
	x2 + 6x – 9

	b = 7


	x2 + 7x – 1


	x2 + 7x – 2
	x2 + 7x – 3
	x2 + 7x – 4
	x2 + 7x – 5
	x2 + 7x – 6
	x2 + 7x – 7
	x2 + 7x – 8
	x2 + 7x – 9

	b = 8


	x2 + 8x – 1


	x2 + 8x – 2
	x2 + 8x – 3
	x2 + 8x – 4
	x2 + 8x – 5
	x2 + 8x – 6
	x2 + 8x – 7
	x2 + 8x – 8
	x2 + 8x – 9

	b = 9


	x2 + 9x – 1


	x2 + 9x – 2
	x2 + 9x – 3
	x2 + 9x – 4
	x2 + 9x – 5
	x2 + 9x – 6
	x2 + 9x – 7
	x2 + 9x – 8
	x2 + 9x – 9


Table 3
	
	c = –1
	c = –2
	c = –3
	c = –4
	c = –5
	c = –6
	c = –7
	c = –8
	c = –9

	b = –1
	x2 – x – 1


	x2 – x – 2
	x2 – x – 3
	x2 – x – 4
	x2 – x – 5
	x2 – x – 6
	x2 – x – 7
	x2 – x – 8
	x2 – x – 9

	b= –2


	x2 – 2x – 1


	x2 – 2x – 2
	x2 – 2x – 3
	x2 – 2x – 4
	x2 – 2x – 5
	x2 – 2x – 6
	x2 – 2x – 7
	x2 – 2x – 8
	x2 – 2x – 9

	b = –3


	x2 – 3x – 1


	x2 – 3x – 2
	x2 – 3x – 3
	x2 – 3x – 4
	x2 – 3x – 5
	x2 – 3x – 6
	x2 – 3x – 7
	x2 – 3x – 8
	x2 – 3x – 9

	b = –4


	x2 – 4x – 1


	x2 – 4x – 2
	x2 – 4x – 3
	x2 – 4x – 4
	x2 – 4x – 5
	x2 – 4x – 6
	x2 – 4x – 7
	x2 – 4x – 8
	x2 – 4x – 9

	b = –5


	x2 – 5x – 1


	x2 – 5x – 2
	x2 – 5x – 3
	x2 – 5x – 4
	x2 – 5x – 5
	x2 – 5x – 6
	x2 – 5x – 7
	x2 – 5x – 8
	x2 – 5x – 9

	b = –6


	x2 – 6x – 1


	x2 – 6x – 2
	x2 – 6x – 3
	x2 – 6x – 4
	x2 – 6x – 5
	x2 – 6x – 6
	x2 – 6x – 7
	x2 – 6x – 8
	x2 – 6x – 9

	b = –7


	x2 – 7x – 1


	x2 – 7x – 2
	x2 – 7x – 3
	x2 – 7x – 4
	x2 – 7x – 5
	x2 – 7x – 6
	x2 – 7x – 7
	x2 – 7x – 8
	x2 – 7x – 9

	b = –8


	x2 – 8x – 1


	x2 – 8x – 2
	x2 – 8x – 3
	x2 – 8x – 4
	x2 – 8x – 5
	x2 – 8x – 6
	x2 – 8x – 7
	x2 – 8x – 8
	x2 – 8x – 9

	b = –9


	x2 – 9x – 1


	x2 – 9x – 2
	x2 – 9x – 3
	x2 – 9x – 4
	x2 – 9x – 5
	x2 – 9x – 6
	x2 – 9x – 7
	x2 – 9x – 8
	x2 – 9x – 9


Refer to the three pages of examples above. Summarize your findings by answering the question “What conditions must be in place for a trinomial of this form to factor?”

Part 3 – Factoring Perfect Square Trinomials
1. Expand each of the following on your TI Nspire™ CAS. When you are finished, summarize your results.

a) (x + 1)2 = 

b) (x + 2)2 = 

c) (x + 3)2 = 

d) (x + 4)2 = 

e) (x −1)2 = 

f) (x − 2)2 = 

g) (x − 3)2 = 

h) (x − 4)2 = 

i) (x + a)2 = 

j) (x − a)2 = 

Summary: Explain the patterns in the results above.
2. Use your results to factor each expression below, if possible. If it is not possible, explain why the trinomial does not fit the perfect square trinomial pattern.

a. x2 + 2x + 1

b. x2 – 2x + 1

c. x2 + 2x – 1

d. x2 + 4x + 4

e. x2 – 4x + 4

f. x2 + 4x – 4

g. x2 + 6x + 9

h. x2 – 6x + 9

i. x2 + 6x – 9

3. In the space below, enter three more perfect square trinomials that display this pattern.

Part 4 – The Difference of Squares Pattern

1. Expand each of the following using the TI Nspire™ CAS. Summarize your results at the end in your own words.

a. (x – 1)(x + 1) =

b. (x – 2)(x + 2) = 

c. (x – 3)(x + 3) =

d. (x – 4)(x + 4) =

e. (x – 5)(x + 5) = 

f. (x – a)(x + a) =

2. Factor each of the following using the TI Nspire™ CAS.

a. x2 – 1

b. x2 – 4

c. x2 – 9

d. x2 – 16

e. x2 – 25

f. x2 – 36

g. x2 + 100

h. x2 + 169

3. List three more polynomials that fit this factoring pattern and then factor them.

