
Answer Key - Part 1 

1) f(x) =x3 + 3x2 - 4x - 12
 
Possible Zeros: ±12, ±6, ±4, ±3, ±2, ±1
 
f(x) =+ + - - -7 one sign change means one positive zero
 
f(-x) =- + + - -7 two sign changes means two or zero negative zeros.
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Factored Form: (x - 2)(x + 2)(x + 3)
 

Zeros: x =2, x =-2 , x =-3 

End Behavior: As x -7 /)<J ,f(x) -7 f)O . As x -7 - IXJ ,f(x) -7 - I)() . 

2) g(x) =2x3 - 7x2 - 5x + 4
 
Possible Zeros: + 4 +2 +1 +!
- ,- ,- ,- 2 

f(x) =+ - - + -7 two sign changes means two or zero positive zeros
 
f(-x) =- - + + -7 one sign change means one negative zero
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Factored Form: (x - 4)(x + 1)(2x - 1) 

Zeros: x =4, x =-1, x = .12 

End Behavior: As x -7 /X) ,f(x) -7 fXJ . As x -7 -IXJ ,f(x) -7 - rXJ . 
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Answer Key - Part 1 

3) hex) =-x4 + 4x3 + x2 - 16x + 12 
Possible Zeros: ±12, ±6, ±4, ±3, ±2,~1 

f(x) =- + + - + -7 three sign change means three or one positive zero 
f(-x) =- - + + + -7 one sign changes means one negative zero. , 
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Factored Form: -(x - 3)(x - 2)(x - 1)(x + 2) X;;: - :J-

Zeros: x =-2, x =3, x =2, x =1 

End Behavior: As x -7 f)<) , f(x) -7 - /)0 . As x -7 - /X) , f(x) -7 -!XJ 

4) j(x) =x3 + 8x2 + 20x + 16 
Possible Zeros:..fl6,-fB,-:f4,-!2,-11 
f(x) =+ + + + -7 zero sign changes means zero positive zeros 
f(-x) =- + - + -7 two sign changes means two or zero negative zeros .) 
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Zeros: x =-2 (even multiplicity), x =-4 

End Behavior: As x -7 J>o , f(x) -7 lX) . As x -7 - 1>0 , f(x) -7 - Po . 



Answer Key - Part 1 

5) rex) =x4 - 5x2 - 36 
Possible Zeros: ±36, ±18, ±12, ±9, ±6, ±4, ±3, ±2, ±1 
f(x) =+ - - ~ one sign change means one positive zero 
f(-x) =+ - - ~ one sign changes means one negative zero. 
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Factored Form: (x - 3)(x + 3)(x - 2i)(x + 2i) 
0	 

xJ-===-f 
X-:;:- ± J-L 

Zeros: x =3, x =-3 , x = 2i , x =-2i 

End Behavior: As x ~ M , f(x) ~ /XJ . As x ~ - 00 , f(x) ~ /XJ 

6) p(x) =x4 - 12x3 + 54x2 - 108x + 81 
Possible Zeros: ;t81,;b-27,;t9,,.i3,;t-l 
f(x) =+ - + - + ~ four sign changes means 4, 2, or 0 positive zeros 
f(-x) =+ + + + + ~ zero sign change means no negative zeros 
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Factored Form: (x - 3)(x - 3)(x - 3)(x - 3) 

Zeros: x =3 (even multiplicity) 

End Behavior: As x ~ 1>0 , f(x) ~ (X) . As x ~ -.PO , f(x) ~ j><J 
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Answer Key  Part 1 I ----- .- 

7) n(x) =-3x3 + 20x2 - 36x + 16 
Possible Zeros: 16 8 4 2 1 16 8 4 2 1+ + + + + +- +- +- +- +- ,-,-,-,-,- 3 ,- 3 ,- 3 ,- 3 ,- 3 
f(x) =- + - + -7 three sign changes means three or one positive zero 
f(-x) =+ + + + -7 no sign changes means no negative zeros. 

-I~ ± 10 

-L, 

\/\ 
v \ 

y-axis count by 5 

OIYlts~ 7 

(II -3) 

( J{O)---------,
-/~:t Jlq~-lf(-3)(-g) 

I -3 
2.., 

.21J .- ~ to Ito 

t -3 1"1 -11 
-3 il -1'1 -3 

2 -3 20 -3 ~ /6 

~ --10 :2-<6 -110 
-3 Itt -~ 0 

Factored Form: -(x  4)(x  2)(3x  2) 

Zeros: x =4 x =2 x =2/3, , 
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End Behavior: As x -7 DG , f(x) -7 - IX) . As x -7 - I)(J , f(x) -7 IX) 
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8) m(x) =12x3 + 8x2 - 23x  12 

Possible Zeros~2,~,~,~,;t'2,:rt,± ~ ,± ~ ,± ~ ,± ~ ,± 1~ ,± ~ ,± ~ ,± ; ,± ~ 
f(x) =+ +  - -7 one sign changes means one positive zero. 
f(-x) = + + - -7 two sign change means two or one negative zeros 
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Factored Form: (2x + 1)(2x + 3)(3x  4) 

Zeros: x =-t, x =-3/2, x =4/3 

End Behavior: As x -7 J)Q ,f(x) -7 ]X) . As x -7 - Do ,f(x) -7 -.fXJ 



Answer Key - Part 2 

1) (x + 3)(x - 2)(2x - 1) =2x3 + X2 - 13x + 6 

2) (x - 4 - i)(x - 4 + i)(x - 2) =X3 - 10x2 + 33x - 34 

3) (x - 4)(x - 3i)(x + 3i) =X3 - 4x2 + 9x - 36 

4) (x + 5)(x + 5) =x2 + lOx + 25 

5) (x + 2)(x + 2)(x + 2) =x3 + 6x2 + 12x + 8 
The graph crosses at x =-2. 

6) (x + 4)(x + 4)(x - 2)(x - 2) =x4 + 4x3 - 12x2 - 32x + 64 
The graph touches at both x = 2 and x =4. 

7) (x - l)(x + 3)(x + 3) =x3 + 5x2 + 3x - 9 


