Business PreCalculus MATH 1643 Section 004, Spring 2013
Lesson 2: Polynomials

Definition 1. Polynomial: A polynomial has the form
At 4 ap12" + ap_oz" % asx® + a1z + ao,
where
1. The highest exponent n > 0 is called the degree.
The constants an,an—1,-- ,a1,aq are called the coefficients of the polynomial.

an s called the leading coefficient.

The monomials anx™, apn_12"" L, -+, a1x,ay are called the terms of the polynomial.
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anx™ s called the leading term.

6. ag is called the constant term.

Note 1. 1. The only polynomial that has no degree is the Zero Polynomzial.

2. The constant polynomial has degree 0.

Definition 2. Standard form: When the exponents of a polynomial decrease from left to right,
then the polynomial is said to be in standard form.

Example 1.
9 — 8m?> + 4m +m”,

is a polynomial whose standard form is

m” —8m> + 4m + 9.

The degree of this polynomial is 7, the leading coefficient is 1, the constant term is 9, and the
leading term is m”.

Definition 3. Adding and Subtracting Polynomials: To add polynomials: Group like terms
and then combine them.

To subtract two polynomials, first change the sign of each term in the second then group like terms
and finally combine like terms.

Example 2. Find the sum of the polynomials:

—4x3 + 5224+ 72 —2 and 6x3 — 222 — 8z — 5.

Solution:
(—4x® 4 52% 4+ Tx — 2) + (62 — 222 — 8z — 5)
= (=43 + 623) + (522 — 222) 4 (Tz — 8x) + (=2 — 5)
=23+ 32 —x — 7.



Example 3. Find the difference of the polynomials:

—423 + 522+ Txr —2  and 623 —22% — 8x — 5.

Solution:

(423 + 5% 4 7o — 2) — (62 — 222 — 8z — )

= (—4x% + 52 + 7w — 2) + (=62 + 22> + 82 +5)  (Change signs of each term in the second polynomial)
= (—4a® — 623) + (52% + 222) + (Tz 4 8x) 4+ (=2 +5)

= —102® + 72® + 15z + 3.

Definition 4. Multiplying Polynomials: To multiply two polynomials, multiply each term of
one polynomial by every term of the other polynomial and combine like terms.

Example 4. Multiply:
422 +3x  and 2% +2x 3.
Solution:
(422 — 3z) (2% 4 22 — 3)
= 42?(2? + 22 — 3) — 3x(a® + 22 — 3)
= 42?(2%) + 42%(22) + 42%(—3) — 32(2?) — 32(2x) — 3x(—3)
= 4ot + 823 — 1222 — 323 — 62° + 9z
= 4ot + (823 — 32%) + (—122° — 62%) + 9z
=4zt + 52 — 1822 + 9.

Definition 5. FOIL Method for (A+B)(C+D):

(A+B)(C+D)=A"C+A°D+B'Cc+B*D

Example 5. Multiply:
r+2 and x-—7.
Solution:

(z+2)(x—=T7)
=zx+x.(-7)+2.2+2(-7)
=2’ —Tr+2z— 14
=22 — bz — 14.

Definition 6. Important Products to Remember:

1. A2— B*=(A+ B)(A— B) Difference of squares

2. A3 — B3 = (A— B)(A*+ AB + B?)  Difference of cubes

3. A3+ B3=(A+ B)(A%2 — AB + B?)  Sum of cubes



4. A2 —2AB+ B? = (A— B)?> Perfect square, negative middle term

5. A2+ 2AB+ B? = (A+ B)?  Perfect square, positive middle term



