
4.1 - Graphing Polynomial Functions
Warmup - Graph

f(x) = (x − 1)2(x + 3)3(x − 5)
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4.2 - Adding, Subtracting, and Multiplying 
Polynomials
Simplify these polynomials

−4y3 + 2y2 − y + 2 + y2 − 6y + 9

(7z2 − 4z) − (5z2 − z + 3)

−4y3 + 3y2 − 7y + 11

2z2 − 3z − 3
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4.2 - Adding, Subtracting, and Multiplying 
Polynomials
Simplify these polynomials

1. 2x3 − 7 + 5x2 − x3 + 3x − x3

2. x2y2 − x2 + 8x2y2 + 5xy2 − 2x2

5x2 + 3x − 7

−3x2 + 9x2y2 + 5xy2
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4.2 - Adding, Subtracting, and Multiplying 
Polynomials
Find sum or difference



4.2 - Adding, Subtracting, and Multiplying 
Polynomials
Simplify these polynomials

1. 3(x2 − 2x + 4) + 2(5x2 − 7)

2. 4(3y2 − 2y) + 3(y2 + 5y − 1)

13x2 − 6x − 2

15y2 + 7y − 3
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4.2 - Adding, Subtracting, and Multiplying 
Polynomials
Exponents

(a5)3 = a15

(xm)n = xmn

(3x)4 = 81x4

(2x2y3)5 = 32x10y15

1. (2x5)4 2. (−3xk)3 3. (2x3y(3x2y5))3

16x20 −27x3k 216x15y18
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4.2 - Adding, Subtracting, and Multiplying 
Polynomials
Multiply these polynomials

1. (2x − 3)(3x + 6) 2. (3x + 2)(2x2 − 3x + 1)
= 6x2 + 12x − 9x − 18
= 6x2 + 3x − 18

= 6x3 − 9x2 + 3x + 4x2 − 6x + 2
= 6x3 − 5x2 − 3x + 2

3. (2x + 3y)2

= 4x2 + 12xy + 9y2
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4.2 - Adding, Subtracting, and Multiplying 
Polynomials



4.2 - Adding, Subtracting, and Multiplying 
Polynomials
Find the product 

a. 

b. 

c.

(4x2 + x − 5)(2x + 1)

(5a + 2)2

(xy − 3)3

8x3 + 6x2 − 9x − 5

25a2 + 20a + 4

x3y3 − 9x2y2 + 27xy − 27
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Binomial Expansion



Expand

4.2 - Adding, Subtracting, and Multiplying 
Polynomials
Pascal’s Triangle

(x − 2)5



4.2 - Adding, Subtracting, and Multiplying 
Polynomials
Pascal’s Triangle

1
1 1

1 2 1
1 3 3 1

1 4 6 4 1
1 5 10 10 5 1

(x + y)0

(x + y)1

(x + y)2

(x + y)3

(x + y)4

(x + y)5
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Binomials



4.2 - Adding, Subtracting, and Multiplying 
Polynomials
Pascal’s Triangle

1
1 1

1 2 1
1 3 3 1

1 4 6 4 1
1 5 10 10 5 1

(x + y)0

(x + y)1

(x + y)2

(x + y)3

(x + y)4

(x + y)5

What is ?(a + b)6 What is ?(a − b)5
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Binomials



4.2 - Adding, Subtracting, and Multiplying 
Polynomials
Practice - Pascal’s Triangle

1.  (x − 3)5

2.  (a + 2b)6

x5 − 15x4 + 90x3 − 270x2 + 405x − 243

a6 + 12a5b + 60a4b2 + 160a3b3 + 240a2b4 + 192ab5 + 64b6
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4.2 - Adding, Subtracting, and Multiplying 
Polynomials

Let’s first talk about Factorials
12! = 12 ⋅ 11 ⋅ 10 ⋅ 9 ⋅ 8 ⋅ 7 ⋅ 6 ⋅ 5 ⋅ 4 ⋅ 3 ⋅ 2 ⋅ 1 = 479,001,600

6! = 6 ⋅ 5 ⋅ 4 ⋅ 3 ⋅ 2 ⋅ 1 = 720

12!
6!

=
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12 ⋅ 11 ⋅ . . . ⋅ 7 ⋅ 6!
6!

= 12 ⋅ 11 ⋅ . . . ⋅ 7 = 665,280

Pascal’s Triangle and Combinations



4.2 - Adding, Subtracting, and Multiplying 
Polynomials

Possible combinations of letters A, B, and C?

3! = 3 ⋅ 2 ⋅ 1 = 6

Possible combinations of a 5 person committees chosen 
from 12 people? Order does not matter.
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Combinations formula

nCr =
n!

r! ⋅ (n − r)!

Pascal’s Triangle and Combinations

12!
5! ⋅ (12 − 5)!

= 792



4.2 - Adding, Subtracting, and Multiplying 
Polynomials
Pascal’s Triangle and Combinations

1
1 1

1 2 1
1 3 3 1

1 4 6 4 1
1 5 10 10 5 1
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0C0

1C0 1C1

2C12C0 2C2

3C13C0 3C2 3C3

4C14C0 4C2 4C3 4C4

5C15C0 5C2 5C3 5C4 5C5



4.2 - Adding, Subtracting, and Multiplying 
Polynomials

For , what is the coefficient of the  term?(x + y)26 x21y5

26C21 = (26C5 = ) 26!
21! ⋅ 5!

= 65780

1. Coefficient of ?x9y22 2. Coefficient of ?x12y9

31C9 =
31!

9! ⋅ 22!
= 20,160,075 21C12 =

21!
12! ⋅ 9!

= 293,930

3. Coefficient of  in expansion of  ?x3 (3x + 2)5

5C3(3x)3(2)2 =
5!

3! ⋅ 2!
(27x3)(4) = 1080x3
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