H. Algebra 2- Semester 1 Final Exam Review Name:

Unit 1 - Functions

Module 1 - Analyzing Functions

1.1 - Domain, Range and End Behavior

For 1-2, give the domain and range for each function in inequality, set, and interval notation.
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3. Describe the end behavior for the graph in problem 1, . :‘i ’
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1.2 - Characteristics of Function Graphs
For 4 - 12, use the graph to the right to identify the following:

4. Interval(s) where the function values are increasing. (-5, 1)

(o) -5) L (2 0) 0 (3,4)
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5. Interval(s} where the ?.mctlon values are decreasing.
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6. Interval(s) where the. functlon values are positive.

(=524 L2200 27

7. Intervals where the functlon values are negative. 8. Local minimum and local maximum values.
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9. The zeros of the function. 10. End Behavior
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11. The function A(d) = 0.45d + 180 models the amount 4, in dollars, that Terry’s company pays him
based on the round-trip distance d, in miles, that Terry travels to a job site. How much does Terry’s
pay increase for every mile of travel? '
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12. The graph shows the height %(#) of a model rocket¢ seconds after it is launched from the ground at
48 feet per second. '
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128 o A. What is the maximum height the rocket reaches?
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ﬁg 4 A\ B. At what time does it reach its maximum height?
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80 i X C. What interval of time is the height of the rocket
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38 ff \\ D. What interval of time is the height of the rocket
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13. %1 X 1 2 3 4 5
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a. Use calculator to make a scatter plot.

b. Make a best fitted line and find the function of the line. )= OY + -, (‘(
c. Predict the value of y when x =10 qq é o

d. Is your prediction from part ¢ an interpolation or extrapolation?

1.3 - Transformations of Function Graphs

14. Given the general equation g(x) = a- f (% (x — h)) + k, identify the effect each variable has on the

graph of f{x]. Uerlical X
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For 15-18, describe in words the transformations applied to f{x] to obtain the graph of g{x).
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1.4 - Inverses of Functions
21, What is the relationship between the points on the graph of function and the points on the graph of

its inverse? (X[y) - {\%! X {)

For 22-23, find the inverse for each function. Write equations in slope-intercept form.
o =2,

22.f(0) = —4x+12 4 ’ SRy 23.f(x) = 3x
12 4 2
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24. Given that the function f(x) is defined by the set of pomt {(0 1), (2,5), ( —4, 5) and (8 —3)}, what

set of points defines f~1(x)? Do) (800 g Z
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Module 2 - Absolute Value Functions, Equations, and Inequalities

2.1- ing Absolute Value tions

1.Graphthefunctionf(x)=_%|x_1|+3 S A




2. Write a function for the graph shown.

2.2 — Solving Absolute Vglge Egquations

For 3-4, solve each absolute value equation algebraically. Then graph the solution(s) on the number
line.
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Unit 2- Quadratic Functions, Relations, and Equations

Module 3 - Quadratic Equations
3,1 Solving Quadratic Equations by Taking Square Roots

For 1-3, solve by taking square roots. Tell whether each solution is real or imaginary. Give exact answers.
Express imperfect roots in simplified radical form. :

1.2x2—-16=0 2.—-5x24+9=0 3. 4x? =x?—42
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For problems 4-5, recall the equation for falling objects:

4. A carpenter dropped a hammer from a rooftop 32 Height (in feet) at time ¢ (in seconds)
feet above ground. How long did it take the o n ag2
hammer to hit the ground? - MOy = ho 16t
where hy, is the object’s initial height (in feet)

hér = 32 -2
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5. An acorn fell from a branch 45 feet high and landed on a branch 8 feet hlgh How long did it take the
acorn to reach the branch? g = ¢S - [l P2
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Solve each quadratic equation by factoring,

6. x*4+7x+12=0 7. x2—~3x—18
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3.2 Complex Numbers \% e ST S ;\ o &
9. What is the value of imaginary unit, i?
For 10-13, simplify each radical.
10, V=49 11. V=27 12.V=75 | 13.V—144
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For 14-15, add or subtract the complex numbers. L T
14, (=7 + 20) + (5~ 11) 15. (18 + 275) — (2 + 3)
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For 16-20, simplify. Remember: i2 = —1
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3.3 Fiﬁaﬂi'rﬂlagw Complex Solutions to Quadratic Equations

For 21-22, complete each square, then write the expression as a binomial squared.

21, x% + 4x + L;Z 22.x%2 —10x + L5




For 23-24, solve by completing the square. State whether the solutions are real or non-real.

2 -

24.2x“+3x+4=90 3 —b+Vb? = 2ac
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23. x2 - 2x+7= O
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For 25-26 solve each equation using the guadratic formula. J Fe g
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For 27- 29 use the dlscrlmmant to detesmln% the-humber and type of sofutlons to the equatlon (2 real,>_ -

1 real, or 2 non-rea) } e b, D

27. xz 3x= 8 28. x? + 4x= —3 29. 2x* -12x = — 18 ;5
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30.Aballis thrown in the air with an initial vertical velocity of 14 m/s from an initial height of 2 m.
The ball’s height h (in meters) at time t (m seconds) can be modeled by the quadratic function A(t) =
—4.9t% + 14t + 2.

a. Does the ball reach a hei 75 f14m7 Wnte an equation and use the discriminant to answer.
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b. How long does 'lt take for the ball to hit the ground | L f,»‘ g e }5@ 5 .
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c. What is the maximum height of the ball can reach?
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Module 4 - Quadratic Relations and Systems of Equations

4.1 Circles

For 1-2, write the equation for the circle described.

1. C(-3,2), r=4 2.C(1, 4) P(-3,5) .
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3. Identify the center and radius of the c1rcle with equation (x + 2)2 +(y+1)* =36

(-2,-)

For 4-5, rewrite the equation of the circle in standard form. Then, identify its center and radius.

4. x% + y? —4x+24y+112—0
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4.3 Linear-Quadratic Systems

For 6-7, solve each llnear-quadratlc system.
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4.4 Systems of Three Llnear Eguatlon

For 8-9, solve each system algebraically.
8. |
—2x+y+3=20 I

§ =+ 2y4z=21 2

Ix—2y+3z=-9 3

5.2x2 +2y% — 16x — 4y + 22 =0
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9 | x4+29432
x4+ 42z
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Unit 3 - Polynomial Functions, Expressions, and Equations
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Module 5 - Polynomial Functions

‘*»»51 — Graphing Cubic Functions

Given the general equatlon f (x) =a ( (x— h)) + k, write the spec1f1c equation for the graph.
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For 3-4, tell what transformations have been applied to the graph of f{x) = x3 to produce the graph of
g(x). Then, graph g(x) by finding the point of symmetry and at least one point on each side.

3. g(x) = G. (x —_ 1))3 +3 ;} T} B R
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5.2- Graphing Polynormial Functions

For 5-7, identify whether each function graphed has an odd or even degree and a positive or negative
leading coefficient.
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For 8-9, graph each function without a calculator. State the degree, end behavior, x- and y- intercepts,
and the intervals where the function is positive or negative.

8. f(x) =—(x — 1)*(x +3) 9. f(x) = x(x + 2)(x — 3)(x — 1)

Degree: 3 Degree:
. O I
x —intercept(s): &4, 7 &, 2, ¢

x - intercept(s): ‘ 1= 3
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(Q 3’) y - intercept:
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y - intercept: - |
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For 10-11, graph each function on a graphing calculator to determine the number of turning points,
the number of global maximum and/or minimum values, and the number of local maximum and/or
minimum values that are not global.

10. f(x) = x(x — 4)* 11 f(x) = ~x2(x — 2)(x + 1)
Turning Points: _ Turning Points:

Global Maximum(s): Global Mihimum(s): Global Maximum(s): Global Minimum({s):

Local Maximum/(s): Local Minimum(s}): Local Maximum(s): Local Minimum(s):

Module 6- Polynomials
6.1 - Adding and Subtracting Polynomials
For 1-2, perform the indicated operation. Write your answers in standard form.
gx)=0Cx*—6x—-4+9%%) h(x)=02x*—-2x+6) k(x)=(11x%~x%~2+5x)
1. h(x) + k() 79 2h@-g0)
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6.2 - Multlpl)ﬂng Polynomials
For 3-4, perform the indicated operation. Write your answers in standard form.
Ix)=x+2 m(x) =y2+2y—12 n(x) = 4x?
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6,3 - The Binomial Theorem E ‘ }
For 5-6, use the Binomial Theorem to expand each binomial. 2 ~ {,

5. (x + y)* XL;-F fog)f 6. (2x — y)3 -
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For 7-8, find the specific term of each expansion.

7.3 term of (x + 3y)* 8. 2nd term of (—3x + 1)°
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6.4 - Factoring Polynomials
9. Complete each of the polynomial identity:

a. Difference of two squares: @Q“-’”’Eﬁ% = (’ & "10 )(if:t il g?/)
b. Perfect square trinomials: (Ct “Ho) - ﬁfz' 2&!@ *é ¢

¢. Sum of two cubes: (ﬁ&%-;%?') {ﬁ‘% :} {& '-(_’AL; ‘Hﬁ: }
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For 10-15, fully Factor.

10. 2x2q-- 10x — 48 11.4x3 —100x 12. %% — 64 |
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For 16-17, fac_;or each polynomial by grouping.
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6.5 - Dividing Polynomials

For 18-19, divide using long division. Write the resultin divident = (divisor)(quotient) +
remiander.

1§ (Zx —10x}+x 5) (x—5)
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For?%-?l divide using synthetic division. Write the result in dvidend _ quott%nt + [emainder,
divisor divisor e
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For 22-23, determine whether the given binomial is a factor of the polynomial p(x). If it is, find the
remaining factors of p(x) and write p(x) in factored form.

22.p(x) =x3 + x® — 10x + 8; x — 2 ‘ 23.p(x) = x° —Zx% —36x + 18 x -7
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Module 7 - Polynomial Equations

7.1 Finding Rational Solutions of Polynomial Equations

For 1-2, list all possible rational zeros/roots for the equation. Find the actual zeros/roots of the
function and write the function in factored form.

1,23, by 8% y1,72 97
1 f(x) =x%+5x> —8x—48 {J(x)—Zx +x* —19x* —9x +9 «ﬂ@ﬁm
U5 og owe xRtk 2 1% ~q G thee
i R L ‘
IS (Xa) ehHUIENE f} _J 5 ﬁS U
For 3-6, solve each polynomial equation. L 3 -t o e ’ \..&3)5? w@?“”ﬁf@gf} '
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?( _Eor 7- 8, solve eacbequatgg by factormg

7L4x% +x )é 4x—1)=0 e B X5 — 2x% — 2453 = X=0,6 ) i
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N7 3/y2 Yy =0
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7.2 Finding Complex Solutions of Pol nomialE uations
For 9-11, solve each equation by ﬁndlng all roots @)%‘Z;L [foole
9.3 -2x%+@x 6)=0 10.%% + 3x% — 14 — 20 = 0 2,99, 020
Ko P30 = (X< J‘“)(— D 3-19 -20
(x212) (x-2)=0 - _\ & 10 2o

1?3 - 3x2\+ hx—12)= 0 =12
X Hx-3)+a0x3) =0 -
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For 12-13, write the simplest polynomial function with the giv;en'roots. X =4 jL ﬂ o -H,é
noh T
12.1,4,and — 3 o | 13.2i and V3 2
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Unit 4 - Rational Functions, Expressions and Equations

Module 8- Rational Functions

8.1 Graphing Simple Rational Functions

in and range in set notation for each function,

2.9(x) =—

For 1-2, identify the asymptotes, domaj

1g(x)——+

VA X3 o Xbed) VA =3 @”"“ZW‘%% ﬁf
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3. Rewrite the function in g(x) = a ( o n)) +kor glx)= (xl_ B +k form " then find the
b :
asymptotes and domain and range and sketch the graph of g(x).

e m 4x — 5
“%%) gw= T =3

& 3@0- by
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4. Write the equation of the graph in the format of f(x) = a (
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8.2 Graphing More Complicated Rational Functions ﬁé}t = ";)( )
For 5-6, identify all vertical asymptotes, holes, and horizontal %:slant asymptote 0? ach rational
function, Then state its domain. ~ (X %X4)

. ! — (XEY) e
5. f(x) - - (\ﬁ-l o {ﬁ, EQ, 6. f( ) = -x"=3x+4 ﬁ—i—"

3x2+27 O m‘;m%??%w‘gg s — L)

Vertical Asymptotes: £o03 X=-3 Vertical Asymptotes: X= T
Horizontal or Slant Asymptote: _\) = O Horizontal or Slant Asymptote: 39 = "’l
Holes: Ae Holes: ___X= 'L! |

" Domain: ___IX] X * g XE-3 3% Domain: __ LY} x & =Y X:'#ZJ
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7. f(x) =— oy - ﬁ;}{” 1 8. f(x) 2

Vertical Asymptotes: X =0 Vertical Asymptotes: }(‘: 2 -
Horizontal or Slant Asymptote: (A = - Y {3 Horizontal or Slant Asymptote: __\é_é‘*_';éa_
Holes: Mo v Holes: Nen

Domain: Df | X0 . Domain: W ¥$23

Module 9 - Rational Expressions and Equations

9.1 Adding and Subtracting Rational Expressions

Mo

For 1-2, add or subtract. Identify any excluded values.

x+4 2z {43 3x2-1 &+%f 4

Lt @iﬂ)) x2—3x—18+ x- 6(}6"‘?} %{{ﬂ 3, 2x 3 +;::E
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9.2 Multiplying and Dividing Rational Expressions ™ e S /

For 3-4, multiply. ldentlfy any eyzhd ed values. &( éﬁ:ﬁ)f 2N

3 1 7x%+49x7 u_____ e A3 P, 3l 4 6x’=54x 1 /” v
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For 5-6, lelde Identify any excluded values.
6(x=2) |, x-2 y 6. 27x+9 3x2—3x-—3
T (x=10(x—10)  x—10 ) 10 ,, \
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9.3 Solving Rational Equations
Solve each equation algebraically.

£ 7!_,__)= 5 &x )’{x_—m:_ag }C’f‘*‘)% o) x2_4=;i_2 %2 (%472)
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10.1 Inverses of Simple Quadratic and Cubic Functions
For 1-2, graph the function f{x) for the domain {x|x > 0}. Then write and graph its inverse function,

FA@). PO =4y2
1 f(x) = 0.25x2 X PKX)

PREE .

10

|||||||||

For 3-4, graph the function f{x). Then write and graph its inverse function, f ~*(x).
3. f(x) = 0.5x3

X CC@ 4f(x)“x —

z
|
i
|
i
!
-
1
l
H
1

For 5-6, use the function d(t) = 4.9t* which gives the distdnce, d, in meters, that an object dropped
from a height will fall in t seconds.

5. Write its inverse function t(d) for the time, t, in sec

. %’Z

for an object to fall a distance of d

meters. .
d = ('f 7 6’ 7 Lg’ 2 "“;
0.7 41 ‘
6. Find thé number of seconds it takes an object to fall 150 meters. Round to the nearest 10t of a
second. I C 1
- —é = flgﬁ:) Dise ol é’&"‘?&"’f
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10.2 Graphing Square Root Functigns

For 1-2, find the endpoint and two additional points to graph each function. Identify the domain and
range.

1. f(x) = Vx =3 2.f(x) = 2VE + 1

y | X ’ ¥x)
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10.3 Graphing Cube Root Functions

For 1-2, tell the transformations that have been applied to the paren’ﬁ graph of f(x) = V/x to produce
the graph of g(x). Then graph each cube root function by finding the point of symmetry and two
points on each side.

1.g(x)=3~Jx—3+2 _ 2.g(x)=§3\/x+2—3
- : ! ; Chyl

L.
1

i !
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Module 11- Radical Expressions and Equations

11.1 Radical Expressions and Rational Exponents
For 1-3, translate the expression with rational exponents into a radical expression and simplify, if
possible.

10 1
1 X3 N 2. (81xSy?)7 3.

15




For 4-7, translate the radical expression into an expression with rational exponents and simplify, if
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11.2 Simplifying Radical Expressions o - 4 iw
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For 8-13, simplify the expression. Assume that all variables dfe positive. All exponents should be
positive in SImpl'l}ied form. Rationalize any 1rratlor}al denominators. /
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3 Solvi dical fions

For 14-17, solve each equation. Identify any extraneous roots.
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. -1518. The trunk length [mxlnches) of a male elephant can be modeled by [ = 23
age of the elephant in years. If a male elephant has a trunk length of 80 inches, about what is his age"
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