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Information
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Polynomials

polynomial in 
standard form:

where x is a variable, a, b, c, … are constant coefficients 
and n is a nonnegative integer.

a is called the leading coefficient.

axn + bxn–1 + cxn–2 + ... + px2 + qx + r

n gives the degree, or order, of the polynomial. 

● A polynomial of degree 1 is linear
● A polynomial of degree 2 is quadratic
● A polynomial of degree 3 is cubic
● A polynomial of degree 4 is quartic

P (x) = 3x – 7

P (x) = 5x2 + 20

P (x) = x3 – 6x2 + 2x – 1

P (x) = 12x4 + x2 + 5

● A polynomial of degree 0 is a constant P (x) = 5
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Evaluating polynomials

Find P (x) = 3x7 + x6 – x4 + 2x2 – 7 when x = 5.

substitute x = 5: P (5) = 3(5)7 + (5)6 – (5)4 + 2(5)2 – 7
evaluate: P (5) = 249,418

Find P (x) = –x4 – x3 – x2 – x – 1 when x = –1.

Find P (x) = 15x6 – 120x3 when x = 2.

substitute x = –1: P (–1) = –(–1)4 – (–1)3 – (–1)2 – (–1) – 1

evaluate:
P (–1) = –1

substitute x = 2: P (2) = 15(2)6 – 120(2)3

evaluate: P (2) = 0

P (–1) = –1 + 1 – 1 + 1 – 1
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Adding polynomials

When two or more polynomials are added together, 
the result is another polynomial. 

Polynomials are added by combining like terms.

P (x) = 3x4 + 6x3 + x2 – 3x – 5 and Q (x) = 7x3 – 7x2 – x – 1.
How can we add P (x) and Q (x)? Find R (x) = P (x) + Q (x).

R (x) = (3x4 + 6x3 + x2 – 3x – 5) + (7x3 – 7x2 – x – 1)

order terms: R (x) = 3x4 + 6x3 + 7x3 + x2 – 7x2 – 3x – x – 5 – 1

R (x) = 3x4 + (6 + 7)x3 + (1 – 7)x2 + (–3 – 1)x – 5 – 1

simplify coefficients: R (x) = 3x4 + 13x3 – 6x2 – 4x – 6

combine like terms:
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Subtracting polynomials

When a polynomial is subtracted from another polynomial, 
the result is a polynomial. 

Polynomials are subtracted by combining like terms.

P (x) = –4x3 + 6x2 + 9x and Q (x) = –2x5 + 2x3 + 2x2 + 6x + 5.
Find R (x) = P (x) – Q (x).

R (x) = (–4x3 + 6x2 + 9x) – (–2x5 + 2x3 + 2x2 + 6x + 5)

distributive property: R (x) = –4x3 + 6x2 + 9x + 2x5 – 2x3 – 2x2 – 6x – 5

R (x) = 2x5 – 4x3 – 2x3 + 6x2 – 2x2 + 9x – 6x – 5order terms:

simplify coefficients:

R (x) = 2x5 + (–4 – 2)x3 + (6 – 2)x2 + (9 – 6)x – 5

R (x) = 2x5 – 6x3 + 4x2 + 3x – 5

combine like terms:
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Addition and subtraction practice
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Multiplying polynomials

P (x) = –x4 + x3 + 2x2 – 3x – 1 and Q (x) = 6x3 + x2 – 5x + 4.
Find R (x) = P (x) Q (x).

R (x) = (–x4 + x3 + 2x2 – 3x – 1)(6x3 + x2 – 5x + 4)

R (x) = –6x7 + 6x6– x6 + x5 + 12x5+ 5x5 – 4x4 – 5x4 + 2x4

– 18x4

+ 4x3

– 10x3+ 8x2 – 3x3+ 15x2 – 12x – 6x3 – x2 + 5x – 4

R (x) = –6x7 + (–1 + 6)x6 + (5 + 1 + 12)x5 + (–4 – 5 + 2 – 18)x4

+ (4 – 10 – 3 – 6)x3 + (8 + 15 – 1)x2 + (–12 + 5)x – 4

R (x) = –6x7 + 5x6 + 18x5– 25x4 – 15x3+ 22x2– 7x – 4

When two polynomials are multiplied together, the result is 
another polynomial. 
Polynomials are multiplied using the distributive property.

distribute:

group like
terms:

simplify:
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Multiplication practice
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Polynomials and integers

What type of number is produced when two integers are 
added together? e.g. 5 + 250 = 255

What type of number is produced when an integer is 
subtracted from another integer? e.g. 3 – 7 = –4

What type of number is produced when two integers are 
multiplied together? e.g. –12 × 4 = –48

The number resulting from any of these operations is always
another integer.

The integers are said to be closed under addition, subtraction 
and multiplication.
Polynomials are also closed under the same operations.
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Marking homework 
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