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e Factor Theorem
e Rational Root Theorem

e Remainder Theorem
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f) = (x+3)x(x—2)(x—4)

e (x+3), x, (x—2), (x—4) = factors
* f(=3)=0, f(0)=0, f(2)=0, f(4)=0
e 3,0, 2, 4 = Zeros

e 3,0, 2, 4 = x intercepts

» Factor Theorem

fle)=0 = (x—c) is a factor
(x—c¢) is a factor = f(c)=0

f(2)=0 = (x—2) is a factor
f(=3)=0 = (x+3) is a factor
f(0)=0 = x is a factor

(x+1) is a factor = f(—1)=0
(x—=5) is a factor = f(5)=0
x is a factor = f(0)=0



Factoring Polynomial

e f(x) =x+3x*—16x—48, -3, one zero given

e f(x) =x>—6x*—15x+100, 35, one zero given



Factoring Polynomial

e f(x)=x>+3x*—16x—48, —3, one zero given
=x*(x+3)—16(x+3)
= (x> —16)(x+3)
=(x+4)(x—4)(x+3)

f(=3)=0 — (x+3) is a factor
fx) = (x+3) )
301 3 16 -48 F(x) = (x+3) (x> — 16)
3 0 48 =x+3)(x+4)(x—4)
1 0 -16 | O

e f(x) =x>—6x*>—15x+100, 5, one zero given
f5)=0 — (x—=5) is a factor
J(x) = (x—=5)( )




MODULE 6 Name
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FACTOR THEOREM & SYNTHETIC DIVISION

Factor each. One zero has been given.

1) f(x)=x3 —6x*—15x+100; 5 2) f(x)=x3 +x>-22x-40; 5

3) flx)=x3—x*—8x+12; -3 4) fx)=x>-8x>+19x-12; 3

5) fx)=x*-7x+16x* - 12x; 3 6) f(x)=x>+3x>—16x—48; -3
1
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7) f(x)=x*+3x> = 18x* — 40x; =5 8) flx)=x>-8x*+20x—16; 2

9) f(x) =x> —4x* - 25x + 100; -5 10) f(x) =x +3x> —4x - 12; 2

11) f(x):x4 —x>=10x* - 8x; 2 12) f(x):x3 +x>—4x—4; =2

13) f(x)=x° + 8x2 +20x + 16; —2 14) F(x)=x> - 10x* + 33x - 36; 3
2-
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Answers to FACTOR THEOREM & SYNTHETIC DIVISION

1) f(x)z(x—S)z(x+4) 2) f(x)z(x+4)(x+2)(x—5) 3) f(x)z(x—2)2(x+3)
4 fx)=(-1)x-4)(x-3) 5) f(x)=x(x-2)%(x-3) 6) flx)=(x—4)(x+4)(x+3)
7 F)=xx-4)(x+2)(x+5) 8) fx)=(x=2)>*(x-4) 9) f(x)=(x-5)x—4)x+5)

10) f(x)=(x+2)(x+3)(x-2) 1) f)=xx-4)x+1D)x+2)  12) F)=G+1D)x-2)x+2)

13) f(x)=(x+2)*(x+4) 14) £(x)=(x-4)(x-23)



YouTube

Factoring Polynomial

e One zero is not given
— Find one zero by ‘Guess and Check’

— Possible zeros (Rational Root(Zero) Theorem)

Rational Root Theorem

fx)=ax"+a,_ X" '+ - +ax+ag

= Possible zeros = +—

p /P :factors of ag
q

q : factor of a,

f(x) = 3x* — 5x* +1000x —

= Possible zeros +

4
1,2, 3
3

1
:il,il, +2. :E%, 14, T
3 3 3



Factoring Polynomial

f(x) =x*—6x> —20x* — 42x — 189

1,3,7,9,21, 27, 63, 189
+1
= 41, £3, £7, £9, +21, £27, 463, £189

e Rational Roots Theorem +

 Factor Theorem / Synthetic Division
311 -6 -20 -42 -189

0O -3 27 21 189 = (x+3)isa factor

I -9 7 -63 0

I 9 7 -63
0O 9 0 63 = (x—9)isa factor
I 0 7 0

fx) = (x+3)(x—=9)(x*+7)

* Quadratic factoring
fx) = (x43)(x—9)(x+V7i) (x — V/T7i)
Zeros : —3,9, £V/7i



o f(x) = X +7x*+2x—40

e f(x) = x*—x*—16x% +4x+48



o f(x) = X +7x*+2x—40
— Possible Zeros = +£1, £2, +£4, £5, +8, £10, £20, 40

F()=1+7+42-40+£0 201 7 2 -40
fl(=1)=—147-2-40#£0 2 18 40
f(2)=8+28+4-40=0 1 9 20 0

flx) = (x—2)(x* +9x +20)
=x—2)(x+4)(x+5)

o f(x) = x*—x—16x% +4x+48

— Possible Zeros = +1, +2, £3, +£4, 46, £8, =12, =16, £24, +48
1|1 -1 -16 4 48 211 -1 -16 4 48

1 0 -16 -12 2 2 -28 -48

I 0 -16 -12 36 I 1 -14 241 0

f(x) = (x—2) (x> +x* — 14x —24)

-1 1 14 -24 201 -14 24
1 0 14 2 2 24
1 0 -14 -10 1 -1 -12 0



Name

The Rational Root Theorem Date Period

State the possible rational zeros for each function.

D) f(x)=3x*+2x-1 2) f(x)=x%—-64
3) f(x)=x*+8x+10 4) f(x)=5x" —2x*+20x -8
5) f(x)=4x" —2x* +30x° — 15x* + 50x — 25 6) f(x)=5x"+32x"-21

7 f(x)=x> =27 8) f(x)=2x"—9x*+7



Name

The Rational Root Theorem Date Period
State the possible rational zeros for each function.
D) f(x)=3x*+2x-1 2) f(x)=x°—-64
J_rl,il +1,£2,+4,£8,£16,+32,+64
3
3) f(x)=x*+8x+10 4) f(x)=5x" —2x* +20x -8
£1,£2,%5,£10 il,iz,i4,i8,il,i%,ii,i§
5 5 5 5
5) f(x)=4x" —2x* +30x° — 15x* + 50x - 25 6) f(x)=5x"+32x"-21
£1,45405 45 42 42 413 D £1,43,£7, 4214442 21 421
2 2 2 4 4 4 5 5 5 5
7 f(x)=x> =27 8) f(x)=2x"—9x*+7
+1,+3,£9,+£27 s147.4L 47
2 2



15) f(x)=x>+ 7% + 2x— 40 16) flx)=x*-27 -5 + &

17) £(x) =x* — 10 + 31x - 30 18) f(x)=x"+2¢* - 23¢ - 60

19) f(x)=x>— 2% - 9% +18 20) f(x)=x>— 7% + 14c— 8

21) f(x)=x* -7+ 15— 9 22) flx)=x>+8x* +19x+12
3
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23) flx)=x -7+ 7x+ 15 24) £(x)=x— 122 + 47x - 60

25) flx)=x>-13%+55x-75 26) f(x) =x* + 5 — 9 — 45x

27) f()=x" -4 = 7x+10 28) f(x)=x"+6% + 11x+6

29) fx) =x* + 48’ — 4% — 16x 30) £(x) = — 118 + 40¢ — 48
4
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Answers to FACTOR THEOREM & SYNTHETIC DIVISION

13) flx)=(x+2)(x+4) 14) f(x) = (x—4)(x - 3) 15) f(x)=(x+35)(x+4)(x-2)

16) f(x)zx(x—3)(x— 1)(x+2) 17) f(x)z(x—3)(x—2)(x—5) 18) f(x)z(x—S)(x+4)(x+3)
19) f()=(x+3)x-2)0x-3) 20 fW=(x-Dx-4)x-2)  21) f(x)=(x=3)x=1)
22) fx)=(r+ Dx+4)(x+3) 23) fx)=(x+1x-5)(x-3) 24) fx)=(x-4)(x-5)(x-3)

25) f(x)=(x-5*x-23) 26) f(x)=xlx-3)x+35)x+3) 27) f(x)=(x—Dx+2)(x-5)

28) fx)=(x+1)(x+3)(x+2) 29) fx)=xx-2)x+4)(x+2)  30) f(x)=(x=4)x-3)
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Remainder Theorem

f(x) is divided by (x —c) — Remainder r = f(c)
e f(x) =x>+4x* —5x+3 is divided by (x+2) — Remainder r?

201 4 5 3 f(=2) =-8+16+10+3
2 4 18 =21
1 2 9 |21

f(x) is divided by (x—3) — Remainder r = f(3)
f(x) is divided by (x+1) — Remainder r = f(—1)

f(x) is divided by x — Remainder r = f(0)
f(3)=2 — when f(x) is divided by (x —3), Remainder r =2
f(0)=4 — when f(x) is divided by x, Remainder r = 4

f(=2)=—1 — when f(x) is divided by (x+2), Remainder r = —1



YouTube

Remainder Theorem Practices :

1. Without using long division, find each remainder :

(a) (2x*+6x+8)+(x+1) (b) (X*+4x+12)=+(x—4)

(c) (X +6x>—4x+3)+(x+2) d) Bx*+7x*—2x—11)+(x—2)

2. Find each remainder :

(a) (2% +x—6)= (x+2) (b) (P +6x>—4x+2)+(x+1)

© (¥ +x*—12x—13) =+ (x—2) (d) (x* —x> —3x% +4x +2)+(x +2)

3. When x° + kx? — 4x + 2 is divied by x + 2 the remainder is 26, find k.

4. When 2x* — 3x? 4+ kx — 1 is divied by x — 1 the remainder is 2, find .



Remainder Theorem Practices :

1. Without using long division, find each remainder :

(a) (2x*+6x+8)+(x+1)
f(=1)=2-64+8=4
(c) (x*+6x2
f(-2)=

—4x+3)+(x+2)
—8+24+8+3=27

2. Find each remainder :

(@) (2x*+x—6)+(x+2)
f(—2)=8-2-6=0

©) (FP+x*—12x—13)+ (x—2)
f(2):8+4—24—13:—25

3. When x> + kx?

(b) (X*+4x+12)=+(x—4)
f(4)=16+16+12 =44
d) B +7x*—2x—11)+ (x—2)
f(2) =24+28—4—11=237

(b) (*+6x>—4x+2)+(x+1)
F(=1)=—1+46+44+2=11
d) (*—x* =32 +4x+2)+ (x+2)

f(—2):16+8—12—8+2:6

—4x 4 2 1s divied by x + 2 the remainder is 26, find k.

—3x? +kx — 1 is divied by x — 1 the remainder is 2, find k.

f(—2)=26 —8+4k+8+2=26
4k =24 — k=6
4. When 2x3
f(1H)=2 2—3+k—1=2
k—2=2

k=4



Accelerated Pre-Calculus
The Real Zeros of a Polynomial Function

I. The Remainder Theorem
If f(x) is apolynomial function and if f(x) is divided by x — c, then the remainder is f (c).

Il. The Factor Theorem
Let f (x) be a polynomial function.

A. If f(c) = 0,then x — cisa factor of f(x).
B. If x —c isafactorof f(x), then f(c) = 0.

1. Find the remainder when p(x) = x*° + 3x" + 2 is divided by x — 1.

2. Find the quotient and remainder when the first polynomial is divided by the second.
XX—2x—-18 ; x - 2

3. Determine whether (x — 2) or (x + 2) isa factor of x° — 3x? — 20.

4. When a polynomial p(x) is divided by (x + 3), the quotient is 2x* — 3x + 9 and the remainder is —11.
Find p(x).

Given a polynomial and one or more of its roots, find the remaining roots.

5 2x3+5x* —23x +10=0 ; root X = 2 6. 2x*+5x*—8x*—17x — 6 ; rootsx=—land x=2



Accelerated Pre-Calculus . .
The Real Zeros of a Polynomial Function

[. The Remainder Theorem emdinderis (o)
If f{(x)is a polynomial function and if £(x) is divided by x — c. then the remainder is .

[l. The Factor Theorem
Let f(x) be a polynomial function.
A It f(c) = 0. then x - cisafactorof f(x).
B. It x — ¢ isafactorof f(x). then f(c) = 0.

il

. . 5 B s i ’ o
L. Find the remainder when p(x) = x" + 3x + 2 isdivided by x - 1.

-

pN= "+ 2Dk -

[ 8§54

Find the quotient and remainder when the first polynomial is divided by the second.
o Dn = 18 b x w2

2 e =2 =47 T . . 14
.--' ’ 5 g 9 Xz.'-o])(‘f"l”;——_—l—

I 2 g =P

4 o 3 Al .
3. Determine whether (x - 2) or (x + 2) isafactorof x* — 3x 20.

g 1.6 & = p =ikp 2f 1 & & 4 b -
- SO SN ;. LB T P
f’%ﬁ I 2 4 5 v \9 =8 & = 22 P e

—

4. When a polynomial p(x) is divided by (x + 3). the quotient is 2x* - 3x + 9 and the remainderis — 1.

Find p(x) (e« (x +3Y2xB=2x+9) -
= 2¢? -3y Hq% toxF -9y +27 I

lPL“) = ay7 +3x* + b L

Given a polynomial and one or more of its roots, find the remaining roots.

5 2%+ 5% - 23x + 10 = 0 : root x =2 6. 2x*+ 5x" —8x' = 17x - 6 ; rootsx=—land x =2
2 a5 - 0o 2 5 - -n b
y iy -—Io ., e D i, &
2 9 -5 \O 2) T % - - 2
gy‘l FSY -5 Y b
(2¢-1Yx+5) I
\ Y;J;:J,g 2v” + 7% +3

(2x ¥ ) x+ 5)
LE=—5 % |

- Scanned by CamScanner



(The Remainder Theorem)

1) Find the remainder when x°- 2x% X - 2 is divided by x + 1.

3
2) If f(x) = X + 3X - 4. Find the remainder when f(x) is divided by
X -4.

3) Find the remainder when x>+ 3x - 4 is divided by x + 1.

4) Given that f(x) = 6x3- 3x%- 17x + 7, divide f(x) by x - 3.

5) Find the remainder when 6X°+ 27x- 14x + 15 is divided
by x + 5.

6) When divided by (x + 1) and (x + 2), the expression

ax’+ bx + 3
leaves remainders 6 and 9 respectively. Find the values for
aandb

7) Find the remainder when x*# 3x°- 5x - 6 is divided by x + 2.
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(The Remainder Theorem)
Answers

1) Find the remainder when x°- 2x% X - 2 is divided by x + 1.
-4

3
2) If f(x) = X + 3X - 4. Find the remainder when f(x) is divided by
X -4.

72

3) Find the remainder when x>+ 3x - 4 is divided by x + 1.
-8

4) Given that f(x) = 6x3- 3% 17x + 7, divide f(x) by x - 3.
91

5) Find the remainder when 6X°+ 27x- 14x + 15 is divided
by x + 5.
10

6) When divided by (x + 1) and (x + 2), the expression

ax’+ bx + 3
leaves remainders 6 and 9 respectively. Find the values for

aandb
a=2, b=1

7) Find the remainder when x*# 3x°- 5x - 6 is divided by x + 2.

8
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Math 11UE - Mr. Duncan Name

4.3 Remainder Theorem - Practice Problems Date

Find the remainder of the given division problem. Solve using Synthetic Division, and check by
using Remainder Theorem.

1) (v*—7v? +14v? — 13v + 19) = (v - 4) 2) (x*+10x* —4) = (x + 10)

Find the remainder.

3) (% + 11x% +24x+9) = (x +2) 4y (x* +14x% +52x% +27x = 39) + (x + 8)



Solve for k.

5) When x° + kx + 1 is divided by x — 2, the remainder is —3.

6) When 2x* + kx* — 3x + 5 is divided by x — 2, the remainder is 3.

Solve.

7) When x* + kx* — 2x — 7 is divided by x + 1, the remainder is 5. What is the remainder when it is
divided by x — 1?

8) When the polynomial x" + x — 8 is divided by x — 2 the remainder is 10. What is the value of n ?



Answers to 4.3 Remainder Theorem - Practice Problems (ID: 1)

1) v —3v?+2v-5R-1 2) x*,R -4 3) x> +9x+6,R-3
4) x> +6x*+4x-5R1 5) k=-6 6) k=—7
7) k=11,R=3 8) n=4



WORKSHEET 2.1 & 2.2

1.10.1 Remainder Theorem and Factor Theorem

Remainder Theorem:
When a polynomial f(x) is divided by x —a, the remainderis f(a)

1. Find the remainder when 2x’+3x°-17x —30 is divided by each of the following:

@) x-1 (b) x-2 )  x-3

(d) x+1 (€) x +2 )  x+3

Factor Theorem:
If x =a is substituted into a polynomial for x, and the remainder is 0, then x —a is a factor of the
polynomial.

2. Using the above Theorem and your results from question 1 which of the given binomials are
factors of 2x’+3x*-17x-307?

3. Using the binomials you determined were factors of 2x’+3x*~17x =30 , complete the division

(i.e. divide 2x’+3x”-17x - 30 by your chosen (x — a ) and remember to fully factor your result in
each case.

Advanced Functions: MHF4Y — Unit 1 Polynomial Functions (Draft — August 2007) Page 1 of 3



1.10.1 Remainder Theorem and Factor Theorem (Answers)

1. Find the remainder when 2x°+3x”*=17x - 30 is divided by each of the following:

(@) x-1 (b) x-2 (c) x-3
soa=1
f(1) =2(1)°+3(1)*-17(1) - 30 a=2 a=3
f(1)=2+3-17-30 f(a)=-36 f(a)=0
f(1) =-42
(d) x+1 (e) x+2 (f) x+3
a= —1 a= —2 a= —3
fla)=-12 fla)=0 f(a)=-6

2. Using the above Theorem and your results from question 1 which of the given binomials are
factors of 2x’+3x*-17x-307?

From results > (c) x-3 and (e) x+2 are factors

3. Using the binomials you determined were factors of 2x*+3x*=17x - 30 complete the division (i.e.

divide 2x> +3x>—17x — 30 by your chosen x — a ) and remember to fully factor your result

in each case.
() x-3 (e) x+2
2x% +9x +10 2x* -x -15
x=3)2x +3x°=17x =30 x+2)2x° +3x°-17x-30
2x* —6x* | | 2x  +4x? ||
9x* -17x | -x> =17x |
9x? -27x | -x? =2x |
10x -30 -15x-30
10x -30 -15x-30
0 0
Result: (x-3)(2x”> +9x +10) Result: (x+2)(2x* —x-15)
(x=3)2x+5)(x+2) (x+2)2x+5)(x-3)

(Note: The results are the same just rearranged.)

Advanced Functions: MHF4Y — Unit 1 Polynomial Functions (Draft — August 2007) Page 2 of 3



= TIPS !

ISR Remainder Theorem

When polynomial f(x) is divided by (x - a) , the remainder R is equal to f(a).

Polynomial f(x) can be expressed as follows.

f(x)= (x - a) O(x)+ R, where Q(x) is the quotient and R is the remainder.

The identical equation above is true for all values of x, especially x =a.
Therefore, f(a) = (a - a) a)+R — f(a) =R.

Examples:
1) Interpretation of f (2) =5 —  Theremainder is 5 when f(x) is divided by (x - 2).
2) Interpretation of f(-5)=-3 —  The remainder is —3 when f(x) is divided by (x + 5).

l SAT Practice

1. When f(x)= x> +3x+k is divided by x—3, the remainder is 25. What is the value of k?

2. What is the remainder when x> — x> —3x—1 is divided by (x + 3)?

A) -36  B) 28 C) 14 D) 36

3. Find the value of & for which the remainder is zero when x> —5x° + x + k is divided by (x - 1) ?

Dr. John Chung's SAT Math 60 Tips

47



| Tip 23 Remainder' T heol‘fem‘_“'

When polynomlal f (x) is d1v1ded by (x a) the remamder R is equal to S (a)
Polynormal f (x) can be expressed as follows. ‘

JS(x)= (x - a) O(x)+R, Where Q(x) is the quotient and R is the remainder.
The identical equation above s true for all values of x, especially x=a.

Therefore, f (a) = (a - a)‘Q(a) +R > f (a) =R.

‘Examples: _ v v .
1) Interpretatlon of f(2)=5 - — Theremainderis 5 when f(x) is divided by (x—2). - |
2) Interpretation of f(-5)=-3 —  Theremainderis —3 when f (x) is divided by (x+5)

. . : SAT Practice . ' o ' .
When f(x)= X +3x+k is d1v1ded by x—3, the remainder is 25. What is the value of k7

fi3)=24  7FIrk=2%
I o 7

2. Whatis the remainder when x° — x -3x-1is d1V1ded by (x + 3)

A) —36 @28 C) 14 ,D), 36 7C(3) = ”)’7 7’/'? /" ~2

=

3.  Find the value of k for which the remainder is zero when X - 5x +x-+ k is d1v1ded by (x 1)‘7

FC) = [~ gt/ =0

fe-3 =
k=3

Dr. John Chung's SAT Math 60 Tips » _ 47



TIPS |

I8\ WZ W Factor Theorem

If f(a) =0, then f(x) has a factor of (x —a).

f (x) can be expressed with a factor of (x - a) as follows.

S®)=(x-a)Q(x)

Therefore, f (a) =0 means that the remainder is 0.

SAT Practice

1. If (x - 3) is a factor of x°> —4x+k , what is the value of the constant £ ?
A) -15 B) -10 C) 10 D) 15
2.  Ifapolynomial P(x) = x* + kx —8 has a factor of (x - 2) , what is the value of k?
3. What is the value of £ when P(x) = x> —5x? — x+k is divisibleby x+1?
A) -5
B) 2
C 2
D) 5
4. Whatis the value of a when g(x)=x> +ax+b isdivisible by (x—1)(x-2)?

48

A) -7
B) 4
C) 4
D) 8




= — TlPS

T1p 24 Factor Theorem

If f(a) =0, then ‘f(x) has afactor of‘(x —a).

f (x) can be expressed with a factor of (x - a) as follows.

F0)=(x-a)0(x)

Therefore, f (a) =0 incans that the remainder is 0.

. ' o ‘ SAT Practice

1. If (x 3) is a factor of x> —4x+k what is the Value of the constant k?
' /'—.15 B) .10 .~ C)10 D) 15" 7CG) =0
R k=0 |

K+/=0 z k’";-

2. If apolynomlal p (x) x* +he—8 has a factor of (x 2) what is the value of £?

2 l?(z) =0 1<Z+zk~d7 so 26557 P 2

3. Whatlsthevalueofk when P(x) x —5x% —x+k is divisible by ¥+17

s PE =0 oA~f =D
3 | (5 =

@5 , . | K’ﬁ

4. Whatis the value of @ when g(x)=x" +ax+b is divisible by. (x-1)(x-2)2

-1 Juy=o  (+Att=o pplz
5 4 e =o Ptonth=o  _ rpth= S
D) 8 , ‘

/N :-7
A==7

48
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Rational Root Theorem Extra Practice Date Period

State the possible rational zeros for each function.

1) f(x)=x>-13x2+33x-22 2) f(x)=3x-5x*—10x+16

3) f(x)=3x> —28x2 + 13x+22 4) f(x)=6x*-31x>+38x+5

Find all roots.

5) 4x® —x* —4x+1=0 6) 2x° —x*—x=0

7) 5x* +52x° —8x2 = 15x=0 8) 4x* +7x* +2x* —x=0

Find all roots. One factor has been given.

9) 3x0 —x° —9x* +9x° —2x?=0; x+2

10) 3x°+ 14x° +27x* + 56x° + 60x* = 0; x +3
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Answers to Rational Root Theorem Extra Practice (ID: 1)
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Rational Roots Theorem Practice

For each of the following polynomials, list all possible roots, find the linear factorization and then list

all roots.

1. f(x) =x3-8x%-23x + 30 2. f(x) =x*—6x3-20x>-42x — 189
Possible Roots: Possible Roots:

Linear Factorization: Linear Factorization:

Roots: Roots:

3. flx)=x>+x*-2x-2 4. fix)=x*+x3+x2-9x-10

Possible Roots: Possible Roots:

Linear Factorization: Linear Factorization:

Roots: Roots:
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%7 2017

s Theorem Practice

For each of the following polynomials, list all possible roots, find the linear factorization and then list

all roots.

1. f(x)=x>-8x*-23x + 30 }/:\;L/Z'ffyg,b/c 2. fix) =x* - 6x° - 20x* - 42x — 189 N‘Q;:pi/ﬂ‘b }6
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5. fix)=x"=x*=7x>+11x*-8x + 12 6. f(x) = x° + 3x* — 22x* — 83x*- 39x + 20

Possible Roots: Possible Roots:

Linear Factorization: Linear Factorization:
Roots: Roots:

7. f(x) = x* + 41x% + 400 8. f(x) =2x°+x*-32x- 16
Possible Roots: Possible Roots:

Linear Factorization: Linear Factorization:

Roots: Roots:



vt e fiey20(7
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11) f(x)=5x> +9x* — 26x — 24; 12) f(x)=6x°+ 7% -1

Factor each and find all zeros. One zero has been given.

13 =58 + 4% — 20— 16
) f(x)=>5x 14) f(x)=25x" — 40¢° — 192 — 2

16 =24 =3 - 184
15) f(x)=3x"+5x° +81x+ 135 ) f)=2x"—x — 1&* + %

18 =3¢’ + 4 - 35— 12
17) f(x)=10x’ — 41 + 32¢ + 20 ) f(x)=3x



11) f(x)=5x>+9x* —26x—24; x+3 12) f(x)=6x"+7x*—1; 2x+1
Factors to: f(x) = (Sx + 4)(x - 2)(x + 3) Factors to: f(x) = (3x - 1)(x + 1)(2x + 1)

Zeros: {— i, 2, —3} Zeros: {1, -1, —1}
5 3 2

Factor each and find all zeros. One zero has been given.
13 =5x° +4x* - 20x - 16; 2 1

) J) =307+ 4x" = 20 14) f(x) = 25x* — 40x° — 19x% — 2x; ——
Factors to: f(x) = (Sx + 4)(x + 2)(x - 2) 5

7eros: {_ ,-2.2 Factors to: f(x) = x(5x + 1)2(x - 2)

(RN

Zeros: {0, —; mult. 2, 2}

16 =2x* - x’ — 18x7 +9x; -3
15) f(x)=3x*+5x" + 81x+ 135; —g ) fo=2x"—x x* +9x

Factors to: f(x) = x(2x - 1)(x — 3)(x + 3)

Factors to: f(x) = (x + 3)(x2 - 3x+ 9)(3x + 5) 7.eros: {0 1 3 —3}
{ 3+3in3 3-3i3 5}
Zeros: 1—3, , s T
2 2 3

> 18 =3x> +4x* - 35x-12; 3
17) f(x)=10x> —41x* + 32x + 20; > ) f(x)=3x+4x x

Factors to: f(x) = (3x + 1)(x + 4)(x - 3)
Factors to: f(x) = (Sx + 2)(x - 2)(2x - 5) Zeros: {_1 4 3}
1Ty

2
Zeros: {— —, 2, 5}
5 2
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	Properties necessary to remember: 
	 
	1. the parabola is symmetrical to a vertical line: x = -b/2a. 
	2. when a > 0, the parabola opens upward, the corresponding quadratic function has a minimum value f(-b/2a). 
	3. when a < 0, the parabola opens downward, the corresponding quadratic function has a maximum value f(-b/2a). 
	4. the values of x for the quadratic equation ax² + bx + c = 0 correspond to the intercepts of the parabola and the x-axis. Thus 
	 
	- when b² - 4ac > 0, ax² + bx + c = 0 has two x values, the parabola of the function f(x) = ax² + bx + c has two intercepts with the x-axis. 
	 
	- when b² - 4ac = 0, ax² + bx + c = 0 has one x value, the parabola of the function f(x) = ax² + bx + c has one intercept with the x-axis, and this intercept is the minimum/maximum value of the function. 
	- when b² - 4ac > 0, ax² + bx + c = 0 has no x value, the parabola of the function f(x) = ax² + bx + c has no intercept with the x-axis. 
	Quadratic Functions Exercise 
	 
	 
	Graph the following quadratic functions: 
	 
	a) y = x² - 3x + 1     b) y = -2x² + 4x + 7 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 III.  Applied Studies 


	Quadratic Function

	cmcm10daa

	Polynomial_Equation.pdf
	Polynomial_Summary
	Polynomial_Summary
	Binder2
	Binder1
	Binder2
	Binder1
	Polynomial
	150TextChapter5
	bca7_ch04-01

	Polynomial

	Section_3.1

	Polynomial%20Functions%20and%20Their%20Graphs

	alg2sgi
	i_A2SGTP_890861.pdf
	ii_A2SGFM_890861.pdf
	iii_A2SGFM_890861.pdf
	iv_A2SGFM_890861.pdf
	001_A2SGC01_890861.pdf
	002_A2SGC01_890861.pdf
	003_A2SGC01_890861.pdf
	004_A2SGC01_890861.pdf
	005_A2SGC01_890861.pdf
	006_A2SGC01_890861.pdf
	007_A2SGC01_890861.pdf
	008_A2SGC01_890861.pdf
	009_A2SGC01_890861.pdf
	010_A2SGC01_890861.pdf
	011_A2SGC01_890861.pdf
	012_A2SGC01_890861.pdf
	013_A2SGC02_890861.pdf
	014_A2SGC02_890861.pdf
	015_A2SGC02_890861.pdf
	016_A2SGC02_890861.pdf
	017_A2SGC02_890861.pdf
	018_A2SGC02_890861.pdf
	019_A2SGC02_890861.pdf
	020_A2SGC02_890861.pdf
	021_A2SGC02_890861.pdf
	022_A2SGC02_890861.pdf
	023_A2SGC02_890861.pdf
	024_A2SGC02_890861.pdf
	025_A2SGC02_890861.pdf
	026_A2SGC02_890861.pdf
	027_A2SGC02_890861.pdf
	028_A2SGC02_890861.pdf
	029_A2SGC03_890861.pdf
	030_A2SGC03_890861.pdf
	031_A2SGC03_890861.pdf
	032_A2SGC03_890861.pdf
	033_A2SGC03_890861.pdf
	034_A2SGC03_890861.pdf
	035_A2SGC03_890861.pdf
	036_A2SGC03_890861.pdf
	037_A2SGC03_890861.pdf
	038_A2SGC03_890861.pdf
	039_A2SGC04_890861.pdf
	040_A2SGC04_890861.pdf
	041_A2SGC04_890861.pdf
	042_A2SGC04_890861.pdf
	043_A2SGC04_890861.pdf
	044_A2SGC04_890861.pdf
	045_A2SGC04_890861.pdf
	046_A2SGC04_890861.pdf
	047_A2SGC04_890861.pdf
	048_A2SGC04_890861.pdf
	049_A2SGC04_890861.pdf
	050_A2SGC04_890861.pdf
	051_A2SGC05_890861.pdf
	052_A2SGC05_890861.pdf
	053_A2SGC05_890861.pdf
	054_A2SGC05_890861.pdf
	055_A2SGC05_890861.pdf
	056_A2SGC05_890861.pdf
	057_A2SGC05_890861.pdf
	058_A2SGC05_890861.pdf
	059_A2SGC05_890861.pdf
	060_A2SGC05_890861.pdf
	061_A2SGC05_890861.pdf
	062_A2SGC05_890861.pdf
	063_A2SGC05_890861.pdf
	064_A2SGC05_890861.pdf
	065_A2SGC05_890861.pdf
	066_A2SGC05_890861.pdf
	067_A2SGC06_890861.pdf
	068_A2SGC06_890861.pdf
	069_A2SGC06_890861.pdf
	070_A2SGC06_890861.pdf
	071_A2SGC06_890861.pdf
	072_A2SGC06_890861.pdf
	073_A2SGC06_890861.pdf
	074_A2SGC06_890861.pdf
	075_A2SGC06_890861.pdf
	076_A2SGC06_890861.pdf
	077_A2SGC06_890861.pdf
	078_A2SGC06_890861.pdf
	079_A2SGC06_890861.pdf
	080_A2SGC06_890861.pdf
	081_A2SGC06_890861.pdf
	082_A2SGC06_890861.pdf
	083_A2SGC07_890861.pdf
	084_A2SGC07_890861.pdf
	085_A2SGC07_890861.pdf
	086_A2SGC07_890861.pdf
	087_A2SGC07_890861.pdf
	088_A2SGC07_890861.pdf
	089_A2SGC07_890861.pdf
	090_A2SGC07_890861.pdf
	091_A2SGC07_890861.pdf
	092_A2SGC07_890861.pdf
	093_A2SGC07_890861.pdf
	094_A2SGC07_890861.pdf
	095_A2SGC07_890861.pdf
	096_A2SGC07_890861.pdf
	097_A2SGC08_890861.pdf
	098_A2SGC08_890861.pdf
	099_A2SGC08_890861.pdf
	100_A2SGC08_890861.pdf
	101_A2SGC08_890861.pdf
	102_A2SGC08_890861.pdf
	103_A2SGC08_890861.pdf
	104_A2SGC08_890861.pdf
	105_A2SGC08_890861.pdf
	106_A2SGC08_890861.pdf
	107_A2SGC08_890861.pdf
	108_A2SGC08_890861.pdf
	109_A2SGC08_890861.pdf
	110_A2SGC08_890861.pdf
	111_A2SGC08_890861.pdf
	112_A2SGC08_890861.pdf
	113_A2SGC09_890861.pdf
	114_A2SGC09_890861.pdf
	115_A2SGC09_890861.pdf
	116_A2SGC09_890861.pdf
	117_A2SGC09_890861.pdf
	118_A2SGC09_890861.pdf
	119_A2SGC09_890861.pdf
	120_A2SGC09_890861.pdf
	121_A2SGC09_890861.pdf
	122_A2SGC09_890861.pdf
	123_A2SGC09_890861.pdf
	124_A2SGC09_890861.pdf
	125_A2SGC10_890861.pdf
	126_A2SGC10_890861.pdf
	127_A2SGC10_890861.pdf
	128_A2SGC10_890861.pdf
	129_A2SGC10_890861.pdf
	130_A2SGC10_890861.pdf
	131_A2SGC10_890861.pdf
	132_A2SGC10_890861.pdf
	133_A2SGC10_890861.pdf
	134_A2SGC10_890861.pdf
	135_A2SGC10_890861.pdf
	136_A2SGC10_890861.pdf
	137_A2SGC10_890861.pdf
	138_A2SGC10_890861.pdf
	139_A2SGC11_890861.pdf
	140_A2SGC11_890861.pdf
	141_A2SGC11_890861.pdf
	142_A2SGC11_890861.pdf
	143_A2SGC11_890861.pdf
	144_A2SGC11_890861.pdf
	145_A2SGC11_890861.pdf
	146_A2SGC11_890861.pdf
	147_A2SGC11_890861.pdf
	148_A2SGC11_890861.pdf
	149_A2SGC11_890861.pdf
	150_A2SGC11_890861.pdf
	151_A2SGC11_890861.pdf
	152_A2SGC11_890861.pdf
	153_A2SGC12_890861.pdf
	154_A2SGC12_890861.pdf
	155_A2SGC12_890861.pdf
	156_A2SGC12_890861.pdf
	157_A2SGC12_890861.pdf
	158_A2SGC12_890861.pdf
	159_A2SGC12_890861.pdf
	160_A2SGC12_890861.pdf
	161_A2SGC12_890861.pdf
	162_A2SGC12_890861.pdf
	163_A2SGC12_890861.pdf
	164_A2SGC12_890861.pdf
	165_A2SGC12_890861.pdf
	166_A2SGC12_890861.pdf
	167_A2SGC13_890861.pdf
	168_A2SGC13_890861.pdf
	169_A2SGC13_890861.pdf
	170_A2SGC13_890861.pdf
	171_A2SGC13_890861.pdf
	172_A2SGC13_890861.pdf
	173_A2SGC13_890861.pdf
	174_A2SGC13_890861.pdf
	175_A2SGC13_890861.pdf
	176_A2SGC13_890861.pdf
	177_A2SGC13_890861.pdf
	178_A2SGC13_890861.pdf
	179_A2SGC13_890861.pdf
	180_A2SGC13_890861.pdf
	181_A2SGC13_890861.pdf
	182_A2SGC13_890861.pdf
	183_A2SGC13_890861.pdf
	184_A2SGC13_890861.pdf
	185_A2SGC14_890861.pdf
	186_A2SGC14_890861.pdf
	187_A2SGC14_890861.pdf
	188_A2SGC14_890861.pdf
	189_A2SGC14_890861.pdf
	190_A2SGC14_890861.pdf
	191_A2SGC14_890861.pdf
	192_A2SGC14_890861.pdf
	193_A2SGC14_890861.pdf
	194_A2SGC14_890861.pdf
	195_A2SGC14_890861.pdf
	196_A2SGC14_890861.pdf


	RationalRoots

	29.SyntheticSubstitution

	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 72
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 72
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




