b POLYNOMIALS AND THEIR ZEROES

CHEAT SHEET (Degrees, Zeroes & Relations Between Zeroes and Coefficients) ! A 'i &

. . : e
E 1. KEY CONCEPTS E 2. TYPES OF POLYNOMIALS .ll. 3. GEOMETRIC MEANING OF ZEROES
@ A polynomial in x is an expression of the Degree  Geege General form Example The zeroes of a polynomial p(x) are precisely

form a,x" + ap1x™1 + ...+ aux + ap, . (a5 #0) the x-coordinates of the points where the graph

:r::r:’ a:l; 3:,_1. .+, @g are real numbers 1 poli;r:ﬂii;]aI axr+h Vi 3 of y = p(x) intersects the x-axis.

s - . | = y

[ ;’::r ::zfrie of a polynomial is the highest 2 p?:ij;::t::;l atikie |aveus 1 y = p(x)
@ Polynomials of degrees 1, 2 and 3 are called | cubic | '

. » ' 3 2 3

linear, quadratic and cubic polynomials 3 polynomial 4% * bx® +ex+d|x +3x-1

respectively. ' ' = X
@ A quadratic polynomial can have at most 4 TL’”D'"'E'} B 4 hay x4 -2xt+1 a B y S

2 zeroes and a cubic polynomial can have i (degree 4)

at most 3 zeroes.

, @ IMPORTANT In this example, the graph intersects the x-axis
In general, any polynomial of degree n A polynomial of degree n can have at most n zeroes. at four points, so the zeroes are a, 3, yand 8.
can have at most n zeroes. It may have less than n zeroes. (Polynomial of degree 4 can have at most 4 zeroes.)

'n' 4. ZERO OF A LINEAR PDI.YNOMIAL. | e 5. ZEROES OF A QUADRATIC POLYNOMIAL | ﬁ 6. ZEROES OF A CUBIC POLYNOMIAL

If a is the zero of p(x) = ax + b, then If ct, 8 are the zeroes of p(x) = ax?+ bx +¢, | If @ f, y are the zeroes of
then p(x) = ax® + bx* + cx + d, then
= :_b_ e (constant term) &t f= __b e (coefficient of x) R =b _ (coefficient of x*)
a (coefficient of x) a  (coefficient of %) Y= = 7 (coefficientof )
Example: ' _ € (constant term) - _ € _ (coefficient of x)
i aﬁ =h = : 2 Chadidi a  (coefficient of x*)
For p(x) =3x -9, (coefficient of x%)
-(-9) E ja: afy = ii __ (constant term)
zero a = 3 =3 e 2 i a (coefficient of x%)
For p(x) = x*-5x + 6, Example:
o +ﬂ = 5’ aﬁ:ﬁ (zeroes: 2’ 3) For p(x) =x" - 6x°+ 11x -6,
a+p+r=6 aBf+pfy+ya=11, afy=6
: ) ) _ (zeroles: 1_, 2,3
- 2
& 7. GENERAL FORMS USING ZEROES B) 8. QUICK EXAMPLES A\ 9. COMMON MISTAKES
Quadratic polynomial (zeroes a, f) Find the zero of p(x) = 5x + 10. e Using the wrong formula for sum or product
p(x) =x* = (a +p)x +ap Solution: a = =12 = -2 of k.
5 e Confusing the coefficients and constant term.
| More generally: p(x) =k [,1:2 ~(a+pf)x+ aﬁ] e If a, B are zeroes of p(x) = x* +4x -5, . 9 Assuming a quadratic has more than 2 zeroes
(k # 0) find & + B and a . or a cubic has more than 3 zeroes.
| Cubic polynomial (zeroes a, 8, ¥) Solution: @ + =4, a=-5. © Igﬂ.omg [ m,d il
e Taking a graph with more than x x-intercepts
| plx)= 2= (a+B+y)x"+(ap+Py+ya)x-afy for a polynomial of degree .
I e Writing the general form without the correct
More generally: | signs.
plx)=k [.1'3 ~(a+p+y)’ +(af+ Py +ya)x- aﬂy] @ Thinking zeroes are the y-coordinates
(k #0) _ instead of x-coordinates.
Ay ! S
A 10. KEY TAKEAWAYS -@- 11. VISUAL SUMMARY {3 12. RAPID REVISION (30 SECONDS)
o Zeroes are the x-coordinates where the graph | Linear (n=1) Quadratic (n=2) @ Degree: n = at most n zeroes.
cuts the x-axis, y y o Wb &2 b
Q Use the relations between zeroes and coefficients 4 a’ =i !
to find unknowns quickly. ° Quadratic: a+ ff = -3 af = =
o A polynomial of degree n can have at mest n zeroes. % * 0 Cubic: a+p+7y= -_b
o The number of zerces equals the number of One zero Two zeroes 4 c
x-intercepts (at most n1). A af +fy+ya= 5
0 A polynomial may have less than n zeroes, ubic (n=3) afy = _‘g.
0 Always check your answers by substituting General forms using zeroes.

h in p(x).
theigouk pit) Zeroes = x-intercepts of the graph.

d Check: substitute zeroes in p(x).

P PRACTICE » THINK « SCORE!

Three zeroes Maximum number of x-intercepts = degree.
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