Algebra 2 Semester 1 Review Name:

1. Rewritethe absolute valueinequality asa compound inequality for |x + 8| >5.

A. x>-3 B. -13<x<-3 @ x<-=13 or D. no solution
X> -3

First, we break the inequality into two pieces.

» Notice that one of the new inequalities flips the inequality sign and changes the sign
of the "5".

» Also note the sign in the given inequality is “>” which, using poor spelling, we can
refer to as the “greator than” sign, reminding us to put an “or” between the two
new inequalities.

Starting Inequalities: x+8>5 or x+8< -5
Subtract 8: -8 —8 -8 -8
Result: x >-3 or x <-13

Answer C

2. Which of the following expresses all of the solutionsfor the compound inequality
below?

3(5-z)=3 0or 523-2z
A. z<-1lorz>4

Watch the signs carefully as you proceed through this solution.
B. -1<z<4

C. no solution 356-2)23 or 5>3-2z
@) all real numbers +3 =3 -3 -3
5-z =21 or 2 =>-2z
—5 -5 -2 =2
-z =2—4 or 1 < z
+-1 +-1 reverse the inequality
z < 4 or z > 1

Interpretation time: We want the set of real numbers that are
either less than or equal to 4 or greater than or equal to 1. All

real numbers meet one or the other of these conditions.

Answer D
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3. Writethe equation of theline that passes through the point (-4, -3) and isparallel to
theline-6x + 2y = -1.

A y=-3x+9 B. y=-3x-15 C.y=3x-15 ®@) y=3x+9
Let’s find the slope of the original equation; the slope of the parallel line must be equal
toit.

Original equation: —6x + 2y = -1
Add 6x: +6x + 6x
Result: 2y = 6x—1
Divide by 2: +2 =2
Result: y= 3x—<

The slope must match the original equation if our line is to be parallel to it. So, m = 3.
That leaves answers C and D. Let’s use our point, (—4, —3), to see which is correct:

If Cis correct,then: —3 =3(—4) —15 =—-27 NOT!

If D is correct,then: —3 =3(—4)+9 = -3 v AnswerD

4. Writean equation in point-slope form of the line that passes through the point (2,—4)
and has a slope of -4.

Point-slope formis: y —y; = m(x — x;), where (x4, y,) is any point on the line.

So, point-slope form for this line would be: y+4 = —4(x — 2)

5. Thevalueof y variesdirectly with x, and y=15 when x=9. What isthe value of x
when y=207?

There is a shortcut for direct variations with two variables. Let’s use it.
y = ax, so we have two equations based on the above: 15=a-9 and 20 =a- x.

Let’s divide the second equation by the first one.

20 a-x 4 x 12
15 a9 379 *
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6. What isthevalue of x in the solution of the following system of linear equations?

2x—-4y=13
4x-5y=8

@A) -55 B. 2 C. 65 D. no solution

Let’s set this up to eliminate y, which will leave a solution for x.

2x — 4y =13 multiply by (5) = 10x — 20y = 65
4x -5y = 8 multiply by (—4) = —16x + 20y = —32
Add the equations: —6x = 33
Divide by —6: +—6 +—6
Add the equations: X = -5.5
Answer A

7. What isthey-coordinate of the solution to the following system of equations?

2X +y —-1= 5

X +3z =14
—2X -3y +22= 2
@) -2 B. 0 C. 3 D. 5

Let’s set this up to eliminate x and z, which will leave a solution for y.

Let’s begin by working with the first two equations to eliminate x.

2x+y— z=5 multiply by (=1) = —2x— y+ z=-5
X +3z=14 multiply by (2) = 2x +6z= 28
Add the equations: -y + 7z=123

Let’s do the same (eliminate x) with the last two equations. Alternatively, we could use

the first and last equation in this step. The final solution for the values of x, y and z
would still be the same! Cool, huh?

X +3z=14 multiply by (2) = 2x + 6z =28
—2x—=3y+2z= 2 multiply by (1) = —2x—=3y+2z= 2
Add the equations: —3y+8z= 30

(continued on next page)
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Now that we are down to 2 equations in 2 unknowns, let’s eliminate z.

—y+7z=23 multiply by (8) = —8y +56z= 184
-3y +8z= 30 multiply by (=7) = 21y — 56z = —-210
Add the equations: 13y = —26
Divide by 13: +13 +13
Add the equations: y = =2

Answer A

8. Solvethefollowing linear system:

5x-2y=8
10x-16=4y
A. (-4,0) B. (2,9) @infinitely D. no solution
many
solutions

Let’s set this up to first eliminate x, which will leave a solution for y. The first step is to
get both equations in the same form. Let’s begin by getting the second equation in form
of the first one. Note that this form is called Standard Form.

Original equation: 10x —16 = 4y
Add —4y + 16: -4y +16 —4y+16
Result: 10x — 4y = 16

Now let’s set it up to eliminate x:

5x —2y= 8 multiply by (2) = 10x —4y = 16
10x — 4y =16 multiply by (—=1) = —10x + 4y = —-16
Add the equations: 0=0

Since we got a result that is always true, the lines defined by the two equations are the
same line. Therefore, there are infinitely many solutions.

Answer C
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9. Graph the system of inequalities.

y=>2x+1
X+y2>3

First, notice that the y variable is on the left hand side of both inequalities. This is good; if it
were not, we would need to manipulate the offending equation to get y on the left.

Next, note that the > signs imply that both shadings will be above the curve and have solid
lines. There is only one graph where the shading is above both lines. Answer D

10. Using linear programming procedures, the equation C =5x+ 9y isto be maximized
subject to the following constraints.

x>0

y>2 Graph the region of overlap
X+Yy<10 for all of the inequalities. \
2x -3y 2>-15

The grid may be used to graph the feasible region.

0,2) y=2 {m)\
What isthe maximum value for the objective function? 1 1 B B
A. 88 Linear Programming Theory tells us that the maximum and minimum values of the
78 objective function will be at points of intersection. If you graph carefully, you will be
C. 73 able to read the points of intersection off the graph; if not, you must calculate them.
D. 53 Then calculate the value of the objective function at each point of intersection:

Point: (0,2) € =5(0) +9(2) = 18
Point: (0,5) € =5(0) +9(5) =45
Point: (8,2) € =5(8) +9(2) = 58
Point: (3,7) € =503)+9(7) =78 ¥ Maximum value Answer B
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11. Which graph from a graphing calculator representsthefunction y = x*+3x—-10?
(Assumethe scale on each graph isone unit per tick mark.)

\ 1/ VL

B C D

Note: This problem can be solved easily without
a graphing calculator:

» The lead coefficient is positive, so the curve
opens up.

> x2+3x—10=(x+5)(x — 2),sothe
roots are x = {—5,2}

Voilal Answer A

Answer A

12. Solvethe quadratic equation 2x*—15x+13=0 by factoring.

1

A. x==, x=13 2x2 — 15x + 13 Using the AC Method, we
2 seek two numbers that
B. x=1 x=13 = (2x% —2x — 13x + 13) < multiply to get:
@X=1,x=5 = (2x2 — 2x) — (13x — 13) 2-13 =126
2
_ =2x(x —1) — 13(x — 1) And add to get —15
D. no solution
=(2x—-13)(x — 1) After a few tries, we can
determine that the values
Then,
we want are —2 and—13.

(2x—13)=0 (x—1)=0
So,x={12—3,1}

Answer C
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13. Solve3(x + 4)? = 27

Starting Equation: 3(x +4)? =27

Divide by 3: =3 +3

Result: (x+4)?=9

Take square roots: x+4 =43

Subtract 4: -4 —4

Result: X =—4+43

Break into separate solutions: x=—4-3=-7 x=-44+3=-1
Identify solutions: x={-7,—-1}

14. Which showsthe solutionsfor 3x?—7x =1, using the quadratic formula?

A.{7+\/_ 7«/_}

6

For an equation in general form: ax?+bx+c¢=0

—b +Vb? — 4ac
7+J—7 J_} x = 3

First, convert the equation to general form.

C. {7+\/_ —7- \/_} Original equation: 3x2—-7x = 1

Subtract 1: -1 -1
7+\/_ 7— \/_} Result: 3x2—7x—1= 0
D. So, for this problem, we have: a =3, b=-7, ¢ =—-1

=D+ (=12 -4B3)(-D)
B 2(3)

_ 7+V61
- 6
Answer B
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15. Usethediscriminant to determinethe number and type of solutions of the equation

7x?>-5x =6.

A. 1 real solution, 1 complex solution
B. no real solutions, 2 complex solutions
(©) 2 real solutions

D. 1 real solution, no complex solutions

The discriminant is the part of the quadratic
formula that is under the radical. Itis:

A= b? — 4ac

If A> 0, there are two real solutions.
If A =0, there is one real solution.

If A< 0, there are zero real solutions, and two
complex solutions.

First, convert the equation to general form.
7x*—-5x = 6
Subtract 6: -6 —6

Original equation:

Result: 7x>—-5x—6= 0

So, for this problem, we have:
a=7, b=-5 c=-6

A= (=5)% — 4(7)(-6) = 193

Since A > 0, there are two real solutions.

Answer C

16. Solvethe quadratic equation 2x*+5x = —4.

A {5+|f 5—|f}

4

D.

For an equation in general form:

ax’+bx+c=0

_ —b +Vb? —4ac
‘{ —5+i7 —5—|f} T 2a
4 First, convert the equation to general form.
5+\/_ 5-57 Original equation: 2x2+5x =-4
c { 4 } Add 4: +4 +4
{ Result: 2x2+5x+4= 0

5+\/_5\/_}

So, for this problem, we have: a =2, b=15, c =4

-5 +JB)2-4)®)
B 2(2)
—5+vV=7 -5+iV7
4 B 4

Answer B
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17. Sketch a graph of the polynomial. Statewhen it isincreasing and decreasing and state
therelativemax and min = y=-x*>-3x*+4x+12.

| assume this will be done on a calculator, so | do
not explain all of the math behind the
calculations.

Maximum |

(]

(0.5,13.1)

Y= 33+ 4k + 12 Location of relative minimum: (—=2.5,—1.1)
Value of relative minimum: —1.1

Location of relative maximum: (0.5,13.1)
Value of relative maximum: 13.1

Increasing Interval: —2.5 < x < 0.5
Decreasing Intervals: x < —2.5 or x > 0.5

(-2.5,-1.1)
Minimum -

Note: you are not asked for the x-intercepts, but
you could find them by factoring the equation.
They are: x = {-3,-2, 2}.

18. Which of thefollowing graphsfrom a graphing calculator representsthe graph of
y > 4x —x*? (Assume the scale on each graph isone unit per tick mark.)

||!!|!\|\\H\|HIU”EWH”IHIHIHI

&

A ® C D

Here's what we can deduce about this curve:

» The shaded area for this graph will be above the curve and have a solid line because
of the " = " sign in the inequality. Unfortunately, all of the curves above meet this
criterion.

» The curve will open down because of the negative sign in front of the x? term. This
narrows down the answers to A and B.

> Ifx = 2,theny > 4(2) — 2% = 4. This occurs in B but not A.

Answer B
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19. Which graph representsthe polynomial function f(x)=—x3+4x’? (Assumethescale
on each graph isoneunit per tick mark.)

A ; |
f"ﬂu f(x) = -x> +4x
{ Ml Note: This problem can be
T solved easily without a
B k‘ 2+ graphing calculator:
1 » The lead coefficient is
: : l l l negative, so the curve
1 goes to oo on the left.
@ ‘\ r 2+ »  f(x), can be easily
o \ 1 factored to get zeros of
ol {_21 Ol 2}
D j i Voila. Answer C
{, Answer C

20. Solvethe polynomial equation x*-8x*+7=0.

Starting Equation: x*—8x2+7=0

Factor the trinomial: (x?=7)(x*-1)=0

Factor the difference of squares: xX2=7N(x-DE+1)=0

Break into separate equations: (x?=7)=0 x—1=0 x+1=0
Manipulate each equation: x*=7 x=1 x=-1
Identify solutions: X = {iﬁ, -1, 1}
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21. Factor the polynomial 27x%+64.

This is a sum of cubes. Here are the formulas for the sum and difference of cubes.
Memorize them!

a®+ b3 = (a+b) (a* —ab + b?)
a®> — b3 = (a—b) (a®> + ab + b?)

Then,

27x% 4+ 64 = (3x)° + 43

= (Bx +4) ((3x)? —3x -4 + 42
= (3x+4) (9x* —12x + 16)

So, we will let a = 3x and b = 4.

22. Which isthe set of all real zeros of the polynomial function f(x) =3x*—6x*+3x—-67?

® 3

Let’s factor the polynomial:

Now, let’s look at the factors:

x?+1)=0 = x?2=-1

x—-2)=0 = x=2

Answer A
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B {2’ 3} 33 — 6x2 4+ 3x—6 =0 Whe.n you.have four.terms,
the first thing to try is to
C. {]_, 3} 3-[x*-2x*+x-2]=0 group the terms into pairs.
factor each pair. In

3-[(x* —2x2) + (x —2)] =0 Then, P

D. { -11 2, 3} , Algebra 2 problem:s, this
3-[x*(x—=2)+1(x—-2)]=0 almost always works!
3:-[(x*+1)(x—=2)]=0

No real zeros
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23. Which of thefollowing describesthe end behavior of the graph of f (x) =—Xx*"+4x-7 as

X = 400 ?
A.

f(X)—)—oo

We need only look at the lead term of the polynomial.

f(X) =+

f(x)—>-7

f(x)—>0

All odd exponents have the same end behavior, and all even exponents have the same
end behavior. The chart below provides a summary of end behavior of polynomials
based on the sign of the lead coefficient and the degree of the lead term.

End Behavior of Polynomials

Degree of Lead Term Lead Coefficient +

Lead Coefficient —

asx - —oo, f(x) = +oo
Even
asx = +o, f(x) = +oo

asx - —oo, f(x) » —oo

asx = +o, f(x) » —oo

asx > —oo, f(x) - —o
0dd f(x)

asx = +o, f(x) = +oo

asx = —oo, f(x) = 4o

asx = +o, f(x) » —oo

Since our lead coefficient is negative and the degree of the lead term (4) is even, the

answer to this question is Answer B

24. Which of the following isthe remainder when the polynomial f(x)= 3x*—4x+8 is

divided by x—3?

A. -59 B. -31 C. 23

The easiest approach to this is to use synthetic division. First,
note that the root implied by the divisor (x — 3) is x = 3.

3 |3 0 —4 8
9 27 69
3 9 23 77 Answer D

For a full explanation of synthetic division, see pages 122-
123 of the Algebra Handbook or use the synthetic division

®© 77

For a polynomial fo degree
n, synthetic division
requires that we have
columns for all exponents
n and below. That’s why
we must have a column for
x? even though there is no
x? term in the polynomial
in this problem.

section of the Algebra App, both of which are available at www.mathguy.us.
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25. Which best representsthe graph of the polynomial function y = x°+ 2 asshown on a
graphing calculator? (Assumethe scale on each graph isoneunit per tick mark.)

Al |

Note: This problem can be

solved easily without a

graphing calculator:

» The lead coefficient is
positive, so the curve

goes to o on the right.

» f(0) = 2,sothe curve

@ J ] | ] crosses the y-axis at
A y =2
[ | Voila. Answer C
S
f Answer C
Ya
40
26. Usethegraph of the cubic function y =s(x). L
Describe the end behavior of y=s(x) as x — . AR \\7 R
=20
Look on the right side of the graph. s(x) — oo
—40

27. What isthe solution set of |—2X + 2| <127? Notice " <" contains a “less thand” sign. Use “and”.

A. {x|x>-5} B. {x|-7<x<5} @{x|—5£x£7} D. {X]|—0o<x<oo}
Starting Inequalities: —2x+2<12 and —2x+2=>-12
Subtract 2: -2 =2 -2 =2
Result: —2x <10 and —2x >—14
Divide by —2: =2 +-=2 + =2 + =2
Result: X > -5 and x < 7
So, -5<x<7 Answer C
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28. What arethe solutionsof x?—6x+10=07?

For an equation in general form: ax?+bx+c =0

A. x=2orx=4
B. x=-10orx=-4 —b+Vb2 — 4ac
. . X = —
C)x:3+|mx:3—| 2a
D. x=-3+iorx=-3-1 For this problem, we have: a =1, b =—6, ¢ =10
L —E0 £V (=6 —4(1)(10)
2(1)
6+V—4 6+2i _

Answer C

29. Which of the following graphsrepresents the quadratic inequality y < —x*+4x—2

»

¥ ¥

= x |

JiEeer BESRFESEEN [\ FEH

] [ fi \

A B C ®

The inequality has y on the leftand a " < " sign, so the curve is a solid line and the shaded
area is under the curve. That’s enough information to select Answer D

30. Onefactor of x®+2x?—11x—12 isx + 4. What arethe remaining factors?

A x+1andx+3 Note that the root implied by the divisor (x +4) is x = —4.

B. x—1landx+3 -4 |1 2 —-11 —-12
©) x+landx-3 —4 8 12
D. x-landx-3 1 -2 =3 0
‘/‘ |
I—l—\
The result is: x>—2x—3=0
Factor the trinomial: x—3)(x+1) Answer C
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31 Whichistheproduct (8+i)(6+2i) in standard form?

A. 50+ 22i (8 +1)-(6+20)
B. 48+ 24i P86 48
@46+22i , ,
0O: 8-2i=16i
D 48+ 20i
I: i-6=6i

L i-2i=2i*=-2
Result: (48 —2) + (161 + 6i)
=46+ 22i Answer C

32. Statetheend behavior of thegraph of f(x)=-x°+7x+4 as x — —o.

A. f(X) > - The degree of this equation is “odd”, so if the lead coefficient
£ (X) = 400 were positive, x and f(x) would tend toward the same limit.
However, since the lead coefficient is negative, x and f(x) tend
C. f(x)—4 toward opposite limits. Answer B
D. f(x)>0

Also, you may want to look at the chart provided in the solution
to problem 23.

33. What is x*-3x*-6 divided by x-57?

2 44 o ., .
@ X" +2X +10+X—5 Note that the root implied by the divisor (x —5) is x = 5.
5 1 -3 0 -6
B. x2—8x+40—@
X—5 10 50
C. x2_gx_ 26 1 2 10 44
X—5

The resulting polynomial (plus remainder) is:

D. x2+2x+i
X-5 5 44
X +2x+10+<m> Answer A
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34. Whichisthegraph of y=—|x+3—4?

Va

Ya Va Va
1

B

The general equation of an absolute value function is:

f(x) = a|x — h| + k, where (h, k) is the vertex of the curve.

So, for the equation above, we have (h, k) = (—3,—4). Further, the equation has a
negative lead coefficient, so it opens down. That’s enough information to select Answer A.

35.

Writethe expression + 3' as acomplex number in standard form.
+9i
i_ﬁi 74+3i 7430 3-09i Multiply by the conjugate of the
182 : 319 = 319 : 3_9; complex number in the denominator.
15 5 :7-3+7-@90+(my3+(m){—%)
8 4. 3:3+3-(—9i)+ (9i) -3+ (9) - (—90)
—+—i
155 21— 630+ 9i — 272
1. 9 —27i+27i - 81i?
12

21427 —54i

94 0+81

_s-su_8 3, A B
= 90 —15 51 nswer
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36. What isthe best representation of the solution of theinequality 2x* + x —36<0?

A —S<x=4 B, x«<-Sorx=4 C.—4{I{E _E{I{4
2 2
Write the corresponding equation: 2x2+1x—-36 =0 ———> Using the AC

Split the middle term: 2x> —8x+9x —36 =0 <—
Group terms: (2x>—8x)+ (9x—36) =0
Factor each term: 2x(x—4)+9(x—-4)=0

Factor the trinomial: 2x+9)(x—-4)=0

Break into separate equations: 2x+9=0 x—4=0
Solutions for x in the equation: X = {—;, 4}

Then, set up a table of intervals based on the solutions for x and

Method, we seek
two numbers that

multiply to get:
2-(—36)
=—-72

And add to get +1

After a few tries, we
can determine that

the values we want

are —8 and +9.

test each interval to determine the sign of the function in that interval:

9 9
Interval x < —— ——<x<4 x >4

2 2
Terms of f(x) 2x+9D(x—4) | 2x+9)(x—4) | 2x+9) (x—4)
Signs of terms - = + = + -+
Sign of f(x) + - +

Based on the results in the table, 2x% + x — 36 < 0 when —; < x < 4.

. . 9
So, the solution set is: -5 <x<4 Answer D

ALTERNATIVE (CALCULATOR) APPROACH

If you are allowed to use a calculator, graph the function and
isolate where it is below the x-axis (for a function of form

f(x) <0).

In the graph at right, the portion of the curve that is below the
x-axis is shown in red. Clearly, the associated x-interval is:

—2<x<4.
2

If the problem had been of the form f(x) > 0, you would want
the intervals in green, i.e., the intervals above the x-axis.

2X°+X-36

(4,0)
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_ 2,2 _
37. Solve the System: y 3x2 a9
y=2x“—-2x+7

A (2,11),6,151) (B)(211),(-8,151) C. (-2,11),(-8,151) D. (-2, 11), (8,-151)

Both equations are of the form: y = ---, so set them equal to each other.
Original equations: 3x2+4x— 9= 2x>—-2x+7
Subtract 2x% — 2x + 7: —2x?>+2x— 7 —2x*+2x-7
Result: x2+6x—16= 0
Factor the trinomial: x+8)(x—2)=0
Break into separate equations: x+8)=0 (x-2)=0
Solutions for x: x ={-8,2}

Now, we have to find the y-values that go with these x-values. You can use either equation
for this. | typically go with the simpler equation, in this case: y = 2x% — 2x + 7.

x=-8 y=2-(—8)2-2-(-8)+7=128+16+7 = 151
x=2. y=2-(2)%2-2-(2)+7=8-4+7=11

So, the two solutions are: (—8,151),(2,11) Answer B

L Points of
i Intersection

—10
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38. Which graph representsthe piecewise function below?

X, if x>2
f(x)=<3, if —3<x<2
-x=-1, if x<-3
A. yAk
5
——g
T s 5 x , , ,
Don’t get freaked out by this. Let’s just take it one
s \ piece at a time and see what happens.

» The first thing | notice is that the middle interval
@ T has a constant value over the whole interval.

5
\°——°/ fx)=3, if-3<x<?2

< > Cool! That narrows our answers down to B and D
- > X because they have flat lines in the middle.
=5 » Then, notice that the line on the right side of
v
answer B has a positive slope, whereas the line on
C. Ya the right side of answer D has a negative slope.
5 Looking back up at f(x) reveals that for x > 2,
\ — the slope is 1, which is positive.
T s \\ 5 x Therefore, our answer must be Answer B.
/ -5
v
D. yAk
5
L )
s 5 x
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y = —5x
3. {sz +y=3

Ao (L) B (1) cem (o) @6 (L)

This system is tailor made for substitution because one of the equations contains an
unfettered variable (i.e., a variable that is not multiplied by or added to anything).

Original equation: 2x%+y = 3
Substitute —5x for y: 2x%+ (=5x) = 3

Clean up: 2x? — 5x = 3

Subtract 3: -3 =3

Result: 2x2—-5x—3= 0

Factor the trinomial: 2x+1Dxx—-3)=0

Break into separate equations: 2x+1)=0 (x-3)=0
Solutions for x: X = {— %, 3}

Now, we have to find the y-values that go with these x-values. You can use either equation

for this. | typically go with the simpler equation, in this case: y = —5x.
1 - _c ( 1) )
ey YT 2) T 2
x =3: y=-5-(3) =-15
. 15
So, the two solutions are: (— > E) ,(3,—15) Answer D

< 2x*+y=3

T

\

Points of
Intersection
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40. Trandatethe graph up 4 unitsand left 3 units. What isthe function for the graph
obtained after the trandation?

v

The general equation of an absolute value function is:

f(x) =alx—h|+k, =

Pl
=

where (h, k) is the vertex of the curve.

The value of a is the slope of the curve to the right of the
vertex. In this case, it appears that a = 1. So, we can

simplify the general equation for this problem to:

f&)=Ix—hl+k

The vertex is currently at (4, —2). A translation of (—3, +4) will put the vertex at:
(4,-2)+ (=3,+4) = (4—3,-2+4) = (1,2) = (h k)

So, h =1 and k = 2, which gives a translated equation of: f(x) = [x — 1|+ 2

41. Trandatey = x? — 4x + 6 five (5) unitsto theleft and up two (2) units. What isthe
graph obtained after the trandation?

The vertex form of a quadratic function is y = a(x — h)? + k, where (h, k) is the vertex of
the curve. We want our answer in this form because it is the easiest one to use when
making a translation.

Note that the lead coefficient in our starting equationis 1. So, a = 1.

Let’s find the vertex, (h, k) of this curve. Recall that the x-value of the vertex of a quadratic

. . b
equation in general formis h = ~ oo
a

Then, h=—%=2; k=fh)=2)?-4Q2)+6=2

So, the vertex of the starting equationis (2, 2). A

translation of (—5, +2) will put the vertex at: y=(x+3)+4

(2, 2)+ (=5,+2) =(—3,4) = (b k)

Then, in the translated equation, h = —3 and
k = 4, which gives an equation of

fx)=1- (x — (—3))2 + 4

= (x+3)? +4 (vertex form) 5|

= x% + 6x + 13 (general form) T T T 1 1 3
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Name:

42. Solve: x3 + 12x% +20x < 0 (Writethe answer algebraically.)

Write the corresponding equation:

Factor out x:

Factor the trinomial:

Break into separate equations:

Solutions for x in the equation:

x3+12x2+20x =0
x (x> +12x+20)=0
x(x+2)(x+10)=0

x=0 x+2=0

x+10=0

x = {0,—2,—10}

Then, set up a table of intervals based on the solutions for x and

test each interval to determine the sign of the function in that interval:

Interval

x < —10

-10<x < -2

—2<x<0

x>0

Terms of f(x)

x(x+2)(x+10)

x (x+2) (x+10)

x(x+2)(x+10)

x (x+2) (x+10)

Signs of terms

_._.+

_.+.+

++ -+

Sign of f(x)

_.|_

+

Based on the results in the table, x3 + 12x2 + 20x < 0 when x < —10 or —2 < x < 0.
Finally, add equal signs to the inequality signs because the original inequality sign (<)

contains one.

So, the solution setis: x < —10

or —2<x<0

ALTERNATIVE (CALCULATOR) APPROACH

If you are allowed to use a calculator, graph the function
and isolate where it is below the x-axis (for a function of

form f(x) < 0).

In the graph at right, the portions of the curve that are
below the x-axis are shown in red. Clearly, the

associated x-intervals are: x < —10 or

—2<x<0.

Note: since the original inequality uses the " > " sign,
you must include the equal sign in your inequalities.

If the problem had been of the form f(x) > 0, you
would want the intervals in green, i.e., the intervals above the x-axis.
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