Midterm Review: Function Foundé.tions .

1. (a) What is a function? Give examples of mappings.
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(b) If given a graph what test can you use to determine whether it is a function or not? lee exampies
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2. (a)  Write the following domain in inequality notation: [2, o) o (o
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(b)  Write the following domain in interval notation: -5 <x <6

(©)  Write the following range in inequality notation: (-0, -3) |
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(d)  Wiite the following range in interval notation: y > -4
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3, Given the relation (2, 4), (-1, 3), (-2, 4), and (6, 9)

(a) Is it a function? (b) What is the domain? 7 - (c) What is the range?
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(a) Is it a function? QDO

(b) What is the domain?i::l 4 Aexe s

6. Use the functions below to answer each question.

hx) =4+ 2

Determine each of the following.
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(c) What is the range? -2 53 [
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7. Given f{x) = 2x* 8 and g(x) = 3x + 8, determine each of the following,. A
a. f(-3)

b. 312 N ey |
2(-3)—F % ( 2(2 3%~ 8) ' £-1) - 9l- )
- . i i ) — 3 _ T . _E‘
) (58 (2%) = (32

5{0) | - (5)

| —]
[} -

e 2 h. 3/(0)

z(ga—m 3 Ef) 2. Ez@l E}
2(-2x+8)
k‘.ﬁ [p % ¥io

8. A function has domain {-3, -2, 1, 4}. Another function has domain [-3, 4].
How are these domains different? . )
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9. State the domain and range of each function in both interval notation and inequality notation.
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Domain: (- &‘9/8) ; e
Renget (-2 G5 T Y26
f(x) = -5, whatis x? v/ = ~ (o

What is 3f(-4)? 7 ( O)
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What is £(0) - (5)?
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f(x) = 6. What is x?

X= (2,2}
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Domain; C”c&/ ‘8)/‘ X < 8§
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g(x) =0, what is x? X = %

What is 2g(-10)?

What is g(-15) +(O)?
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10. What does it mean for a function to be Even, Odd, or ne1ther9 Provide a visual example of each.

Even: f(—x) = f(x) CQ0dd: f(-x)= —f(x) Neither: doesn’t do’ either
“the function stays the same” - “all signs are opposite” : :
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11. Ts the function even, odd, or neither? Show algebraically.
f(x)= —3x%+ 4 ~
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12. Is the function even, odd, or neither? Show algebraically. , ‘ i

flx) = 2x* — 4x & T
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13. Is the function even, odd, or neither? Show algebraically.
Fx)= 2x3— 4x*+ 3x - 10«
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© 14. Copsider f“(X) and g(x) pictured below,

o T o

5
g(x}

doma‘h C"’Cf I,‘F":");)“( 29 (~6%,62)

P o g
e ML s 4
A SR W P I

a. Is f(x) afunctlon relation, or both? Explam
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b. Isg(x)a function, relation, or both? Explain.
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¢. State the domain & range of £(x) and g(x), using
both interval and inequality notation.
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d. Whatis f(2) + g(-2)?
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f. f(x) =4, what is x?

h. What is f(12) — g(4)
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j. What is 2£(0)?
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e. What is f(g(-8))?
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g. What is (f e g)(8)?
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Midterm Review: Function Transformations -

1. Function Notation: 4 - f(Bx+C)+ D
What does A, B, C, and D do to a function? .
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2. (a)  Describe the transformation that occurred?  f(x) = —2(x—4)* + 3 '
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(b) Describe the transformation that occurred? f(x) = {(x + 13- 2
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(©) Describe the transformation that occurred? f(x) = —v—x+06
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a fi)= —(x-4*—~3 b. glx)= (x+2)°+ 2
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e, k(= |x-3l+1 d - j) = —"xE2

Description of transformation: " Description of transformation:
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4, Write an equation to represent each function.

a. An absolute value function is shrunk by %, shifted 3 units left, and 4 units up.

fug = 5 | x +3\+ Y

b. A cub1c function is reflected over the y-axis, and translated 5 units to the ]eft.

3
Fi) = (-x35)
¢. A quadratic function is reﬂected aCross the x- axis, stretched by 2, and Shlffed 6 units up and 11 units to
the right. :
) = =2 (% =1)%
o) = ~2(% + (o
d. A radical function is reflected a;cross bo}h axes, and translated 9 units down.

o= -=% -9

' ({” _5) Consider the function d(x) = 4x® + 2x.

a. Describe the transformation that maps the graph of d(x) to d(x - 3).
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b. Write a function that defines d(x — 3). Uy 5 B 3&; 3 7y=in
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@Consider tﬁe function, j(x), pictured below. a(x).=j(x +3)— 1 and b(x) = ji-x)—3.
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a. What are the domam and range of a(x)? b. What are the domain and range of b(x)?

DI\ R% (21,00 Ouq 53 [ C-m2)

Graphs are prov1ded if you W1sh to use to help you!
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((7 'The domain of a function, d(x) is (—w,3)and the range is (4 oo)
‘ Determine the new domain or range for each. ‘ '
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ma Will the function £(x) = (x + 1)* + 9 have any real roots? Why or why not? % ‘.
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b. Which equation will not have any real solutions for x, and how do you know? < o
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9. 1(x) is a radical function reflected over the x-axis and translated right 2 units.

t(x) is defined as —\/x_”_Z_ —1, and s(x) is defined as —\/m ’ = SRAEEREE

a. Compare and contrast the domain and range of 1(x} and (). A e
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b. Compare and contrast the domain and range of r(x) and s(x).
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¢. Compare and contrast the domain and range of s(x) and t(x). L
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!@ Consider the functions b(x) = 5x* + 3x° + 1, ¢(x) = 2x* - x*, and d(x) = ¥’ —x.

a. Prove algebraically whether d(x) is even, odd, or neither.
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b. Prove algebraically whether (b — ¢)(x) is even, odd, or neither.
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c. Prove algebraically whether (b + d)(x) is even, odd, or neither.
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Midterm Review: Algebraic Systems -

1. An exam worth 145 points contains S0 questions. Some of the questions are worth two points each,
and the rest are worth five points each. How many two-point questions are on the test? How many five-
point questions are on the test? . :

(2) - Define the variables x = # 2 poaﬂ“f‘:« \3) e pane
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(b)  Write a system of equations that represents the situation and solve.
' e
AX ¥ S =40 COx A5y =iHDb

X4y =50 ;a)a-ag:%\w

y T S .{;«,,‘.i PRI NN I Wl AN .i;} *‘Eﬁ’fgff“‘d%;
There were 1D D pow s Gueiieis o g AN

2. Solve the system below. ' _ fep . Subshhube -
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3. a. Sketch a graph of the system, and shade the solution set.

o y < (x+2)8
o y = —vVx+2

b. State any point that is included in the solution set.

4. Determine the solution to each system.

a. 5x 44y =36 %3-«5x%gb b. y=-4x+4

. \ s : 1
Sx+dy=12N 1 G- \ N
x4y =127 Y= wd;A-%%m} y=-2x

y<4x+5

5. Sketch the solution to each System of mequ;l]ltles

zxwy>8;:y"“ y<~5x—4
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6. Determine the number of solutions each.system will have.

y=x"— 4 y=x"-4 :
GRAC b. W ey
y=x- Skeicesd y=-2x-2 Z%b
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7. Is (1, -2) a solution to the systcm below? Explain. - ,
X'y D=0 -s Wy =~ X8
e Tl -2 =30 )
y=-3x 3= (0)?-2 o e
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8. Does every system of non-linear equations have exactly one solution? Explain.

NOt Probler (oow 1S Gy ample £ O noriinear
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9, Cary babysists for $9 per hour and tutors for $15 per hour. She cannot work more than 17 hours per
week. She can tutor for no more than 4 hours per week, and she wants to make at least $95. Letx
represent the number of hours Cary babysits per week and y Iepresent the number of hours she tutors each
week. Write a system of inequalities that could be used to represent the situation.

X = B nours bun.\/saé—hn) Q= houes m—%mm()
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10. Consider the equation— =|x* — 3|+7. Describe the simplest way to determine the solution(s) to the
X

- gquation, You do not need to actually solve
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.11. How coulé you solve the equation 5%% - 8x = 19 without using the quadratic formula?
s Bubiuct 1@ Hun bt tdes. -

% Gropr BRI FX-19 0N colcaior.
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@_) The manufacturing cost of producing x units of a product is modeled by the function c(x) = 12x, and
the revenue earned from selling x units of the product is modeled by the function 1(x) = x* - 6X. What is
' the minimum number of units the company should create and sell in order to break even or make a profit?

cLO=rlx) « | Set equat
2% = Yriiex '™ S_O\\!‘ﬁ \rgy Zerd praduct puoper by,
“tzA X B
— Y v | e
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13. Consider the function f{x) = |[x + 4| - 3.

)

a. Creaté any function j(x), for which there will be exactly one solution to j{x) = f{x), and explain the
reasoning that supports your choice.

J= -\xsv) -3

b. Create any function p(x), for which there will be no real solutionis to f{x) = p(x), and explain the
reasoning that supports your choice. .

PO = ~{xan| -G | ‘ |

c. Create any function m(x), for which there will be infinitely many solutions to m(x) = f{x), and explain
the reasoning that supports your choice. ' :

M) = P xsuly -3 S COMONCNS ovedap heh
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Midterm Review: Quadyatics
1. Solve each equation using square roofs. e

a. 1-97-3=-2 , b. S5p>+245=0
+3 +7 - o . 32\1%3 "21’%’?
7 | _
Cr—-ci) = h : . 22_ = mz‘%i"" _ —
N (reapts o | ;3’ Mo reol ™
9 = %1 | - P'L = - L golwiwn
e N ¥=95 - {57 = { R
a3 e APl on
Fh‘,,.%,ff‘? % ' BN sy
A kve the equauon us1ngYEHé” ”q"ﬁ’adrahc formula xX= L ;: 9¢ Round your answer to the hundredth,
3x? =16 + 2x Zx2 7K - Ao 50O '
Q = % | | X 4, NV f;? WMZ“ j; %&mj
by -2 (D Tyt S G
L=~ Vo 2 (:ff;} f
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3. Factor each expression completcly.

(18111 _27m /+ﬁ§m 6
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4, Expand and write your final answer in standard form.

(@) (x— 57 (b) (2x—3)(x+8)
(X-5 )X~ 3) 2%~ﬂ@ﬁ ﬁymg%

(x?sgx%$$1

‘5. Determine the y-intercept, axis of symmetry, and vertex for each function.

a. f(X)=3§(276X+8 ' b.y= (X 1)z+3 ' c ymx 48k 415
o =~ (X108 ) 3
- (;xf?‘"m 2% ﬂa}_ + 3
—X 242 %~ 3
Y= ~y 74 2XYL
{Qi(;\) y-intercept: M y-intercept: _{ O 223  y-intercept: (O \Sﬁ>

= \% Axis of Symmetry: K = } Axis of Symmetry: X = A Axis of Symmetry: X = W
A0

i%'“"w ?{ﬁg\fertex A 52 ) Vertex: L3 Vertex *‘H -1

6. The legs of a right triangle have lengths (x + 4) units, and (x + 3) umts and the hypotenuse has a
length of (2x + 5) units. Determine the perimeter of the triangle. :

Q?‘{“’f@??@ 4 ()(%‘vi:ﬁ ={2 \('ﬁ"ﬁ}?’"
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7. A ball 18 thfown into the air from the top of gguﬂdmg, an% its altitide i inn feet is given by the equatlon
= -16£ + 64t + 48, where ¢ is the elapsed time in seconds.
" a. What is the maximum altitude of the ball?
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b. How long will it take the baH to hit the ground” Explam
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8. An object is launched, and its altitude, /, in feet after 7 seconds is given by the equation
h=-4.9¢ +19.6¢ + 58.8. ‘

a. Does the object start on the ground? How do you know?
NQ? &miﬂ%@r{fgﬁ% Ay ggfagg%’j .
Storts 58.8 Feet off +e growed.

'b. When will the object reach its maximum height, and what is that height?
. e SR R
Lﬂi)

ST A T verkx= (2,784)
1 Toe roax %"‘s’f&w‘@hﬁf 15 fj

T ‘Zz"“(_,g,%‘q) :;Mﬂi% -
#8.4 Feet

20
T 3 -
(;CF? = 9 19,6(2) +588 = F8.H
c. When will the object hit the ground? Explain.
G e
O = "’LLQE'%;EE + 1% Lot Y EBB - b= o Rr2E0 %:}; Ob\@i‘}r !
ey B=2 T e
0w qatr -up-n) /0 (B2G) ELE O fwin e
P N ( 370 L OENOE | {OWA Y
C) = “L’ltf‘:}% LW i&’} J@Z Ui g CYEGOVT C_D
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© 9. A rectangular picture frame is three inches shorter than it is wide. The frame has an area 61 108 siitare
inches. Determine the perimeter of the frame.
Lengin (X-3) ?”2; Frreo, = )’%%”i&ﬁﬂ F L ey
Wiyt X e % = K~k )
\\%2 }j’; /2:; ﬁ [’h RALED
enrpeiers ZL¥ LMW s = BT PEREN)
X Za) s 20U “Ow _.m S C*":‘i““
Xtz O s KEBX~0T o #3
10. Sketch a graph of each parabola. RETN I
: a. fx)=x"+4x +4 b. fix) =x*+2x-3
. ‘ : s - - - CLehn
S ot symt x=-2 o¥ner poindy axrs of Sypat x=-\  Koioded lQ
S pprovaren i SN ETO TR
overdex ) (~2,0) {1, (= V) LACAI AT / .53 15
S0yt (OM) Cna) (5,9) Woye el (O3)




11. The parabolas in this problem are all the same width as the pgrent function, y = x".

Part A: A parabola’s vertex is the same as it’s x-intercept, and its axis of symmeiry is the line x = -3.
The parabola opens downwards. What is the equation of the parabola?

<4
. i’

3 [ W = ~(x+2)*
i\'.

15,/% ) L - | . (<,5)

‘t .
Part B: A quadratic function has no real solutions, and its vertex is at the point (1, -5).
What is the equation for this function? :
72 e
Y-x=17=5

A

RWEN:

12. Simplify. Keep in radical form. -
(a) V27 (b) V40 (c) V300
ES Lis ). o)
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