Name: Date: Period:

SM3H - Ch 5 & 6 Test Review

1. Consider the given functions.

e fixi=x+1
gl =x"-355+25
Bz = Ax) glx) = (x+ Dix* - 352+ 2.5)

a. Determine the zeros of f(x), g(x), and h(x).

b. How are the zeros of h(x) related to the zeros of f(x) and g(x). Explain why this is true.

C. Write a function m(x) that has the same zeros as h(x) plus an additional zero of 5. Verify your answer
graphically

2. Consider the function fix) = z* + x* - 5.

a. Graph the function. Verify that the function is even, odd, or neither by comparing 3 pairs of
symmetric points and by describing the end behavior of the graph.
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b. Verify algebraically that the function is even, odd, or neither.
3. Consider the function fx) = x* + x* - fix.

a. Graph the function. Verify that the function is even, odd, or neither by comparing 3 pairs of
symmetric points and by describing the end behavior of the graph.
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b. Verify algebraically that the function is even, odd, or neither.

Determine whether 2x -4 is a factor of m(x) = 2x* — 8x* + 4,

Determine whether 3x + 3 is a factor of p(x) = 3x* + 3x° — 6z — 6.

Given: {fﬂj = x* - Tx- 13R25.

a. Determine f(3) using the Remainder Theorem. Explain your reasoning.
b. Determine f(x).

C. Determine whether x— & is a factor of f(x). Explain your reasoning.

d. Determine f(8) using the Factor Theorem. Explain your reasoning.

e. Completely factor f(x).

Use the Rational Root Theorem to solve 2x* —3x* + 11z* - 9x+ 9 =0,

Consider (v+w)®.

a. Use Pascal’s Triangle to expand (v +w)®.
b. Determine the coefficient of ¥ %" in the expansion of (v + w)g.
C. Determine the coefficient of ¥ %" in the expansion of (2v+ Wi,

d. Determine the coefficient of ¥*w* in the expansion of (2v+ 3w



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Expand (3 —#)°.

Determine the coefficient of ¢*d* in the expansion of (2« + 3:1“}9.

Determine the coefficient of ;7 &* in the expansion of (27— k)™

Determine the product of three linear factors.

Zx-1D02x+ Dix+4)
0.25x(12x - (8 - 3x)
Determine the product of linear and quadratic factors.

(2.3 + 1.1z + 0.9x5)(4 52— 3.8)

3 1)1 7
4 alld &

Determine algebraically whether each function is even, odd, or neither.

X =2 —4x+3
Ax =528+ 13
Axi=3x"-x

Determine each quotient using polynomial long division. Write the dividend as the product of the
divisor and the quotient plus the remainder.

x—4) 2x* - Tx* = 19x 4 60

X+ 3) it TR S

Determine each quotient using synthetic division. Write the dividend as the product of the divisor and
the quotient plus the remainder.

(8 -3 - MR - (- T
(' bt - 12z ) = (x- 1D

Factor each expression completely.
X+ 12x-13



24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

4 hx+ B

Factor each expression by factoring out the greatest common factor.
2x” —8xt + 1027

—oxt 455 — 05t

axt — 16x° + 56 — 24x

Factor each expression completely using the chunking method.
4x% + 8x+ 3

25x0 - 35x 4+ 12

Factor each expression completely using the factor by grouping method.
-t 4 3x-6

3, 2
F+x-4x-4

Factor each quartic expression completely using the quadratic form method.
4 !
= 13x" + 36

x = 50x% + 49

Factor each binomial using the sum or difference of perfect cubes formula.
3
x4+ 27

2xt — 125

Factor each binomial completely over the set of real numbers using the difference of squares method.
2
x*-100

= -3

Factor each perfect square trinomial.
4x% 4 12x+ 9

x - lxy+ Bﬁyj



SM3 - Ch 5 & 6 Test Review

Answer Section

1. ANS:
a. By graphing each function, I can determine that f(x) has a zero of -2, g(x) has zeros of 1 and 2.5, and
h(x) has zeros of -2, 1, and 2.5.
b. The zeros of h(x) are the combined zeros of f(x) and g(x). This is true because the factors of h(x) are
the single factor of f(x) and the two factors of g(x). The factors of a function are directly related to the
Zeros.
C. Answers will vary.
mix) = (x— 5x+ Dx* =350+ 2.5)
By graphing, | see that the function m(x) has the same zeros as h(x) plus an additional zero of 5,
because it crosses the x-axis at (-2, 0}, (1, 0), (2.5, 0), and (5, 0).
PTS: 1 REF: 5.1 NAT: ASSE.1l.a|ASSE.1.b|A.APR.1|F.IF.7.c
TOP: Assignment KEY: relative maximum | relative minimum | cubic function | multiplicity
2. ANS:
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The graph is symmetric about the y-axis. The point (1, 7) is symmetric to the point (-1, 7). The point
(2, 25) is symmetric to the point (=2, 257. The point (3, 95) is symmetric to the point (=3, 35). As
x —oo, flx) —w As x — —w, flx) — o The end behavior is indicative of an even function.
b. A-xi= =0t v =0% 4 5
=x extes
The function is even because flx) = fl-x).
PTS: 1 REF: 5.2 NAT: F.IF4|F.IF.7.a|F.IF.7.c

TOP: Assignment
KEY: power function | end behavior | symmetric about a line | symmetric about a point | even function | odd
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3. ANS:
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The graph is not symmetric about the y-axis. As x — co, flx) —m, AS x — -, flx) —» —co, The
end behavior is indicative of an odd function. However, the graph is not symmetric about the origin.
So, this function is neither even nor odd.

b. A== (=27 + (-2 - 6(-x)

=—x"+x% +6x

The function is not even because fix) = fi-x).
~A-x)=x" —x" - 6x

The function is not odd because f{x) = —fl—x).
The function is neither even nor odd.

PTS: 1 REF: 5.2 NAT: F.IF4|F.IF.7.a|F.IF.7.c
TOP: Assignment
KEY: power function | end behavior | symmetric about a line | symmetric about a point | even function | odd
function
4. ANS:
The expression Zx—4 can be factored as 2{x— 2. | can determine whether x— 2 is a factor of

mix) = 2x* - 8x* + 4 using synthetic division.
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The expression x— 2 is not a factor of #i{x) = 2x* - 82° + 4, because the guotient has a remainder. Therefore,
2x—4 is not a factor of #(x) = 2x* — 82* + 4.

PTS: 1 REF: 6.2 NAT: ASSE.l.a| A.SSE.3.a| A.APR.1



7.

TOP: Assignment KEY: polynomial long division | synthetic division
ANS:
The expression 3x+ 3 can be factored as 3{x+ 1}. | can determine whether x+ 1 is a factor of

px) = 3x* + 32" - 6x* - 6x using synthetic division.

-1 |3
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The expression x+ 1 is a factor of p(x) = 3x* + 3x° — 6x° — 6x because the guotient has no remainder.
Therefore, 3x+ 3 is a factor of p(x) = 3x* + 3x° — 6ix* — 6ix. The function may be rewritten as
px) = (x+ 1)(3x° - 6x) oras p(x) = (Gx+ Nix’ - 2.

PTS: 1 REF: 6.2 NAT: ASSE.l.a|A.SSE.3.a| A.APR.1

TOP: Assignment KEY: polynomial long division | synthetic division

ANS:

a. According to the Remainder Theorem, the value of the function at x = 3 is equal to the remainder

when f(x) is divided by the factor x— 3. Therefore, f3) = 25.
b. Axi=(x—-Dix* —Tx— 131+ 25
A= =72 13- 32  + 21x+ 39+ 25

Ax=x"—10x% + 8x + 64

.
8(1 —10 8 &4
8 —16 —64
i -2 -8| o0
X
According to the Factor Theorem, x— & is a factor of f(x) if and only if /&) =0 and % has a
remainder of zero. Therefore, x— & is a factor of f(x).
X
d. According to the Factor Theorem, x— & is a factor of f(x) if and only if {2} =10 and % has a

remainder of zero. Therefore, f(8) =0 because x— & is a factor of f(x).
€. Ax=x-8)x-2x-8)

Jx) = (x-8)x+ Dix-4)

PTS: 1 REF: 6.3 NAT: A.APR.2 TOP: Assignment
KEY: Remainder Theorem | Factor Theorem
ANS:

Factors of p: £1,+3,£ 9



Factors of q: +1,+2

. . £ 1 3 a
Possible rational roots | =~ |+ 5, +5,+5,£1,£3 +0
g a d a
312 -9 11 -9 9
6§ —9 6 —9
2 -3 2 -3 0

I can rewrite the original polynomial equation as (x— 3)(2x* - 3x* + 2x— 31 = 0. | can factor the equation
2x° - 3x° + 2x— 3= 0 by grouping.

-t - 3= 22— D+ 12k - )
= (x*+ D(2x -3

Now, | can rewrite the original polynomial equation as (x— 33(x* + 13(2x— 3) = 0. | can factor the
expression 1 by solving the equation *4+1=0,

Lastly, I can rewrite the original polynomial equation as (x — 3){x + i){(x—#)(2x - 3) = 0.

The solutionsare x=3, x=-i, x=i,and x = %

PTS: 1 REF: 6.5 NAT: A.APR.2|F.IF.8.a

TOP: Assignment KEY: Rational Root Theorem

ANS:

a. v+ w}s = v+ 2w+ 28v W + shTw? + Tt st 4 28v et 4 Bve” et

b.  The coefficient of ' in the expansion of (v+w)® is 56.

C. The coefficient of v in the expansion of (v + w}g is 56. The coefficient of "% in the expansion

of (Zv+w)® is 2717 56 or 1792

d. The coefficient of v*w* in the expansion of (v + w)® is 70. The coefficient of vt inthe expansion
of (2v+3w)® is 2*-3* 70 or 90,720.

PTS: 1 REF: 6.7 NAT: A.APR.5 TOP: Assignment



9.

10.

11.

12.

KEY: Binomial Theorem
ANS:

B i i il i B i
(@ +5)" = [ ]aﬁbu + [ ]cijl + [ ]a"bz + [ ]a3b3 + [ ]azb" + [ ]albj + [ ]c:r':'f:"s
0 1 P 3 4 =) 6

=B ha bl 1520 £ 20277 4 15200 1 da b £ 2" B0

Leta=3mand & = —.

(3m—m)® = (3m)® + 6040 (=) + 1503m0 (=) + 2003m)° (=% + 1503m) 2 (- + 603 (=) + (—)°
= 729" = 6(243m " W—m) + 15031 10 ™) + 20027m =™ ) + 1509m)° (M) + 603 (=) + »®

= 729m® — 1458w  n+ 1215m 0% - 240w 0 + 135 nt - 18me” + 2°

PTS: 1 REF. 6.7 NAT:. A.APR.5 TOP: Assignment
KEY: Binomial Theorem
ANS:

The coefficient of =”’@" in the expansion of (z +d)® is ,Cs.

9l
TSI

=124

DCS

The coefficient of < d* in the expansion of (Z¢ + 3" is 2534126 or 326,592.

PTS: 1 REF: 6.7 NAT: A.APR.5 TOP: Assignment
KEY: Binomial Theorem
ANS:

The coefficient of "% in the expansion of (7 + &)™ is 1, .

The coefficient of j'&* in the expansion of (27— &1 is 27 - (-1)* - 120 or —15, 360.

PTS: 1 REF. 6.7 NAT. A.APR.5 TOP: Assignment
KEY: Binomial Theorem
ANS:

(2x— D2z + Dix+ 4 = (@x° + 22— 22— Dix+ 4
= (4x* - iz +4)

—4x° ¢ l6x° —x—4



13.

14.

15.

16.

The graph of the original expression and the graph of the final expression are the same. So the expressions are
equivalent.

PTS: 1 REF: 5.1 NAT: A.SSE.1.a|A.SSE.1.b|A.APR.1|F.IF.7.c
TOP: Skills Practice

KEY: relative maximum | relative minimum | cubic function | multiplicity

ANS:

0.25x(12x - (83— 3x) = (3x° - 0.252)(3 - 3x)
= 2Mxt - 9x® - x4 07520
= —9x% 4+ 24.75x% - Ix

The graph of the original expression and the graph of the final expression are the same. So the expressions are
equivalent.

PTS: 1 REF: 5.1 NAT: ASSE.1l.a|A.SSE.1.b|A.APR.1|F.IF.7.c
TOP: Skills Practice

KEY: relative maximum | relative minimum | cubic function | multiplicity

ANS:

(—2.3+ L1x+ 092704 52— 381 = —10.35x+ 8.74 + 4.952° — 4. 182+ 4.05x7 - 3.42x°
= 4.05x" + 1.53x% - 14.53x + 8. 74

The graph of the original expression and the graph of the final expression are the same. So the expressions are
equivalent.

PTS: 1 REF: 5.1 NAT: ASSE.1l.a|A.SSE.1.b|A.APR.1|F.IF.7.c
TOP: Skills Practice

KEY: relative maximum | relative minimum | cubic function | multiplicity

ANS:

—=xte s l—zx ——ixj+ﬂx3+i—ix
4 8ll4 8% 18 3z 32 o4

Mz 3, T
T oaz lé i 32

The graph of the original expression and the graph of the final expression are the same. So the expressions are
equivalent.

PTS: 1 REF: 5.1 NAT: A.SSE.1.a|A.SSE.1.b|A.APR.1|F.IF.7.c
TOP: Skills Practice

KEY: relative maximum | relative minimum | cubic function | multiplicity

ANS:



17.

18.

19.

Ax)= x4 3
Fox) = (-2 —4(-x)+ 3
A-x) =% +4x-3

—fx) = —(x" - 4x+3)
~Ax)=—x" +4x-3
Ax)= fA-x) or — flx) thus f71x) 15 netther even nor odd.

PTS: 1 REF. 5.2 NAT: F.IF4|F.IF.7.a|F.IF.7.c

TOP: Skills Practice

KEY: power function | end behavior | symmetric about a line | symmetric about a point | even function | odd
function

ANS:

Axi=5x"+13

f-x= 502" + 13

A-x1="5x"+13

Ax) = f—x) thus fIx) 15 even.

PTS: 1 REF: 5.2 NAT: F.IF4|F.IF.7.a|F.IF.7.c
TOP: Skills Practice

KEY: power function | end behavior | symmetric about a line | symmetric about a point | even function | odd
function

ANS:

fixi=3" -z

Fox) = 302 = (%)

A-x1=-3x"+x

) = - (32" - %)

—Ax = -3 +x

A—x1=—flx) thus flx) 1z odd.

PTS: 1 REF: 5.2 NAT: F.IF4|F.IF.7a|F.IF.7.c

TOP: Skills Practice

KEY: power function | end behavior | symmetric about a line | symmetric about a point | even function | odd
function

ANS:



2}:2 +x—14
x—4) 2x® = Tx% = 192+ 60

2x’ - 8x®
x—19x
x- 4x
- 15x+ 60
=15x+ 60

0

2x = Txt = 192+ 60 = (x— 422 + x - 15)

PTS: 1 REF: 6.2 NAT: A.SSE.l.a|A.SSE.3.a|A.APR.1
TOP: Skills Practice KEY: polynomial long division | synthetic division
20. ANS:
x4+ 5% 8

X+ 3) 2482+ x4 S

x4’
Sxf v Tx
5x° + 15x
—BxX+ 5
—8x— 44
29

X8t o+ 5= (x4 3}[{1{3 +5x-8)+ ng ]

+3
PTS: 1 REF: 6.2 NAT: ASSE.l.a| A.SSE.3.a| A.APR.1
TOP: Skills Practice KEY: polynomial long division | synthetic division
21. ANS:

7t sr’ =30 - dx = (x 33'[(x3 + 1z + 30z + 66) + x1_|333]



22.

23.

24,

25.

26.

27.

28.

PTS: 1 REF: 6.2 NAT

TOP: Skills Practice KEY
ANS:
1 1 -3 6 -12 8
1 -2 4 -8
1 -2 4 -8 0

: ASSE.1.a| A.SSE.3.a| A.APR.1
. polynomial long division | synthetic division

Ao e — s = - D -2+ 4x- 1)

PTS: 1 REF: 6.2 NAT
TOP: Skills Practice KEY
ANS:

4 12x-13= (x+ 13x- 1

PTS: 1 REF: 6.4 NAT:

TOP: Skills Practice
ANS:
X 6x+ 8= (x+ Dix+ 4

PTS: 1 REF: 6.4 NAT:

TOP: Skills Practice
ANS:

2xt —axt 4 1027 = 2270 —dx+ 1D

PTS: 1 REF: 6.4 NAT:

TOP: Skills Practice
ANS:
—oxt a5y —0x® - 0 4 sk 1D

PTS: 1 REF: 6.4 NAT:

TOP: Skills Practice
ANS:

gxt - 16x7 + 5617 — 24x=8x(x" - 2x° + Tx— 3

PTS: 1 REF: 6.4 NAT:

TOP: Skills Practice
ANS:

. ASSE.1.a|A.SSE.3.a| A.APR.1

: polynomial long division | synthetic division

N.CN.8 | A.SSE.2 | AAPR.3|F.IF.8.a

N.CN.8 | A.SSE.2 | AAPR.3|F.IF.8.a

N.CN.8 | A.SSE.2 | A APR.3 | F.IF.8.a

N.CN.8 | A.SSE.2 | AAPR.3|F.IF.8.a

N.CN.8 | A.SSE.2 | A APR.3 | F.IF.8.a



29.

30.

31.

32.

33.

47 4+ 8x+ 3= (20 + 40200+ 3
Let z=2x
=z 4 4z43
==+ 1Diz+3
= (2x+ 12z + 3)

PTS: 1 REF: 6.4
TOP: Skills Practice
ANS:
25x% - 35x+ 12 = (520 = 7(5x) + 12
Let z= 5x
=z —Tz+12
=(z—3)z—4)
=(5x-N(5x -4
PTS: 1 REF: 6.4
TOP: Skills Practice
ANS:

ol -6 =2 - D+ Ax-2)
= (2t + Dix- D)

NAT:

NAT:

= (x+1af3)(x -1l - 2)

PTS: 1 REF: 6.4
TOP: Skills Practice
ANS:

A -dx-4=xx+ D-4ix+ 1)
= (& Nz + 1)
=(x+2x-2x+ 1)

PTS: 1 REF: 6.4

TOP: Skills Practice
ANS:

Aol -NEt -
=x-Dx+ Dix-Nx+ 3
PTS: 1 REF:. 6.4

TOP: Skills Practice
ANS:

x50 40 = 2 - Dt -4
= (x- Dix+ Dix-TE+7)

NAT:

NAT:

NAT:

N.CN.8| A.SSE.2 | A.APR.3|F.IF.8.a

N.CN.8 | A.SSE.2 | A.APR3|F.IF.8.

N.CN.8 | A.SSE.2 | AAPR3|F.IF.8.

N.CN.8 | A.SSE.2 | AAPR.3 |F.IF.8.a

N.CN.8 | A.SSE.2 | A.APR.3 |F.IF.8.a



34.

35.

36.

37.

38.

39.

PTS: 1 REF: 6.4
TOP: Skills Practice
ANS:

a’+ b =g+ B)at —ab+ b
4 2T=007 (D7

= (x+ 3(x" - 32+ 0
PTS: 1 REF: 6.4

TOP: Skills Practice
ANS:

a® —b% = (g - B)a® +ab+ b
8x’ — 125 = (20" - (5)°

= (2x— 5)(4x” + 10x + 25)

PTS: 1 REF: 6.4
TOP: Skills Practice
ANS:

at—b* = (g +B)a-B)
x4 =100 = (x+ 10){x— 10)

PTS: 1 REF: 6.4
TOP: Skills Practice
ANS:

al—b*=fa+ba-b)
236 = - (6)?
= (x* + 6zt - )

=z + 6)(x - A6z + 6]

PTS: 1 REF: 6.4
TOP: Skills Practice

ANS:
a+ Jab+ b% = (g + B)*

47° 4 12x+ 9= (200% + 20200 + (3°

= (2x+ 3)°

PTS: 1 REF: 6.4
TOP: Skills Practice

ANS:

NAT:

NAT:

NAT:

NAT:

NAT:

NAT:

N.CN.8 | A.SSE.2 | A.APR.3|F.IF.8.a

N.CN.8 | A.SSE.2 | A.APR3|F.IF.8.

N.CN.8 | A.SSE.2 | A.APR3|F.IF.8.

N.CN.8 | A.SSE.2 | AAPR3|F.IF.8.a

N.CN.8 | A.SSE.2 | AAPR.3|F.IF.8.a

N.CN.8 | A.SSE.2 | A APR.3 | F.IF.8.a



40.

a - lab+ bt = (g -8

X'~ 12y + 36" = ()7 - 2(6) + (69

= (x— 6y’
PTS: 1 REF: 6.4
TOP: Skills Practice
ANS:
p=x1, 2 +4 £8
g =1zl
£ ot1,42 44 438
o

PTS: 1
TOP: Skills Practice

REF: 6.5

NAT: N.CN.8| A.SSE.2 | A.APR.3|F.IF.8.a

NAT: AAPR.2|F.IF.8.a
KEY: Rational Root Theorem



