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Comparing Expressions
Use Multiple Choice Strategy with Variables for each option

1. Mr. Farison gave his class the three mathematical rules shown below to either prove or
disprove. Which rules can be proved for all real numbers?
I (m+p)* = m* + 2mp + p*
I (x+y’ =2 +3y+y° O
I (@ + 2% = (@ - 2*)° + (2ab)? |
1)L, only 3) I and III
2)Tand II }XI and III

~4x
, Where x = 07

2
2. Which expression(s) are equivalent to 2

2x
x -4 x-1 3
LE-2 1‘1—5— HI———l—E
1) 11, only I 3) /II and 11
2) TandII }é , II, and III

3. Which of the following identities hold true for all real numbers?
L (3 +2p) =x* +4x2y +4y° |
I (x* - 42°)(x* +42°) = x* -162° l
I (x+ ))& =2y =y =x"=y* O
1) I, only 3) Il and III only
2y Tand Il only 4) I and III only

4. Which factorizations are correct?
1. +276° = (a+3b)(a ~3ab+95%) @) |
II. ¢* = 6¢* +8c +5¢? =30c + 40 = (¢ = 2)(c = 4)(c +5) |
IL1-x"=(1+x)*1-x)" O
1) I, only 3) II and III only
;’73/1 and II only 4) 1, 11, and IIT

5. Which factorization is incorrect?
1) 4k*-49=(2k+D2k-7 |
2) o®- 388 = (g - 28)(a? + 2ab + 407) |
/3’)/m3+3m2—4m+12=(m—2)’(m+3)O (
4) L5+ 4504 6= (4 D+ 2+ 3) |

R -

6. Which expression has been rewritten correctly to form a true statement?
+ D2 +2(x+D-8=(x+6)x | 3) x*+3x% -4z =12 = (x- )(x+3)? D
2) x* 4422+ 922 =360 = (x+ )2 (x- 2)20 4) (x?-4)? =52 -4)-6=(x*-Nx*-6) 0



Dividing Polynomials: (Synthetic Division)

Negative the value of what you are dividing by and put it outside

Bring the first number down

Multiply, Add, Multiply, Add, etc.

Decrease the first terms exponent by 1, the last number is the remainder. The remainder goes
over the divisor.

(Put 0 as a placeholder if necessary)

Divide each of the following polynomials

) '_%. dZSL/ - —((,’/ 30 i - | 155L
2 |5 ‘E _/71 ] Kféx’;gqxﬂqy “,7{)\ - 34 197 -0

A~ Y O
3.x3+5x”—1 XQ:‘K"‘;/X g4 4x°+12x° -5 4x* +12x* -5

x+2 T x+5 —5 L2/ /& O D

_ o -l -
2 ] D2 -2 - ;;)LZO j;i

6290 215 0 O -bo
0 20 4o

20 O
@Ho%\

g -3x* +10x-6
x+1

3 e v
3 -3

3 |3 ,/9




To determine if a binomial is a factor:

Find the remainder! (Use remainder theorem)
If the remainder is 0, it is a factor

If the remainder is not 0, it is not a factor

1.1s x-6 a factor of p(x)=x"-6x" +4x~1? Explain your answer.

A0 = (4~ ) -
ML;B

No, He /@W;MJ( S ot O
2.1s x+2 a factor of p(x)=2x"~3x" -8x +42 Explain your answer.
A= (02 3(aP-8C2)H
\?(7)'\ ‘*/@ 4/1;2 [onaj wli¢ s O
sz.{ =) 3.Is 2x+1 afactor of p(x) = 2x% +5x+22 Explain your answer.
.,( .
N A B SRR G R

et H=2)=0 Mo fhe forcindi(s O.

gy
-5
- @
4. Determine if x - 5 is a factor of 2x® - 4x* = 7x - 10, Explain your answer.

As) =2A5)2d(5)2-75) -10
P(S/) los” ND/H& fomaml 7S et O

5. Determine if x+41is a factor of p(x) = x" =6x° - 4x +54x - 45. Explain your answer.

p[4) = (N GRAP g TSR -4
=315 ?\[o sz omaml ¢ is O

6. Determine if x +3is a factor of p(x)=x" +7x* +9x* = 21x-36. Explain your answer.

) = (O A3P+Q3P-A(3) 26
%'7)) 'D) {Q)/ +H\Q YQWWMZM is (O

7. Use an approprlate procedure to show that x- 4 is a factor of the function
Ax) = 2x° - 5x% - 11x - 4. Explain your answer. »>< _QCLQ

i s
D= S=N- ey chwwm
\gﬁ& 0 %b @?qom[a L Yy f@r/Ml(



8. Which bingmial is a factor of z* - 4x* - 4x+ 82 , :
=0 {d) =\5¢

A z-2 A 3) z-4 1 ;

2) x+2 g)=lp 4 x+4 )21

9. Which binomial is not a factor of the expression x° - 11x* + 16x + 842
1) x+2 P(‘;)\):() 3) x-6 y((p):o

A 54 ok N Y =7 )0

10. Which binomial is not a factor of the expression x* - 6x2 - 49x — 667
) x-11 plll=0 3 x+6  plb)= 04
2) x+2 PL‘D):U 4) x+3 p(—’_)):c

11. Which binomial is a factor of the expression x* - 7x~6?

D x+3 P(3) =-R D x-2 p(NH="1>
2) x-1 pﬂn = D /0/;+2 p(—Q)-:O
12. Which binomial is ot a factor of the expression x* ~4x? - 25x + 289
D46 Pll= ) 3) x-1 pl=0

2) x-7 ﬂ’}):@ 4) x+4 {)(—‘4):(5

13. Which binomial is a factor of the expression x* +4x> —329

) x+8 P%=430 3) x-1 pU)= ~27)
2) x-8 p(¥)= 4320 A x+2 PEN=O
14. Which binomial is not a factor of p(x) = 2x’ +7x2—5x.—4?

1) x+4 P()=O Hx-1 PN=0
Px+l plAl=0 9 241 p(=8R)

IXH=0

15. Given r(x) = #° - 4z” + 4x - 6, find the value of 7(2). What does your answer tell you about
x-2 as a factor of 7(x)? Explain. | 9\ i l_Q - -\T}r
P (e LD K= 12 0T TECT
(2= ?o\j- q(ar+4@ B e H\Q JoJadif s
(=0 ot O



Sketching Polynomial Graphs with Factors and Zeros

If ais a zero, p(a)=0, x—-a is a factor, and the polynomial is divisible by x-a . Once you have
one of the four pieces of information, you have all four.

The zeros are the x intercepts

1. When g(x) is divided by x + 4, the remainder is 0. Given g(x) = x* + 3x® - 6x* - 6x + 8, which
conclusion about gx) is true? 3 X 18 a 7@-((;{;‘)('*
1) g#=0 -4 9 2ew
2y gt-49=10
3) x-4is a factor of g(x).
4) No conclusion can be made regarding g(x).

2. The graph of p(x) is shown below. ¥

Which of the following statements must be true? / \ /
1. -4, 0, and 3 are zeros of the polynomial

II. (x+4), x, and (x-3) are factors of the polynomial
1. p(=4) =0, p(0) =0, p(3)=0 \ /
1V. The polynomialis divisible by (x +4), x, and (x -3)
1)IandII 3) I only

2) 11 only AYLIL L and IV

A

2> X

|

3. The graph below shows the polynomial y = p(x).

The factors of p(x) are 3/\
(1) x+2), (x~3), and (x+6) X
() (@~2), (x+3), and (x-+6) z S(x-p)

(8) (x=2), (x—2), and (x +6) AR\
M (x+2), (x+2), and (x~6) (Xl@n




4. On the grid below, sketch a cubic polynomial whose zeros are 1, 3, and -2.
: hik
X~axi)y

N

v

5. On the axes below, sketch a possible function p(x) = (x - a)((x-— bi{x +¢), where a, b, and ¢ are
positivia/:i_ &, and p(x) has a positive y-intercept of d. Label all lintercepts.

=0 X=b X=—C

o

The zeros of a quartic polynomial function are 2, -2, 4, and -4. Use the zeros to construct a
possible sketch of the function, on the set of axes below.

.




7. A 4th degree polynomial has zeros -5, 3 1, and —i. Which graph could represent the function
defined by this polynom1a1‘7 3 C/G y _leb N X~axis

1) X 5y T
. /\ . « G\/\sxx

8. Which graph represents a polynomial function that contains x*+2x+1asa factor‘7

X 3) L S ()™
4 4 ‘)\\/
- . l’ C/Ol/ ¢ /(JL
& »X -
1T iR /l Ci" ‘/
[ IO\ LS
4 / A
¥ ¥
2) X 4) ]
4 4 |
2 al ]
/
= \ »X % I »X
2 fr2
A [ e
y Y




Sketching Polynomial Graphs Given Equation
End Behavior
Positive leading coefficient, Even Degree  Negative leading coefficient, Even Degree

Positive leading coefficient, Odd Degree ~ Negative leading coefficient, Odd Degree

/| |

Even degree begins and ends pointing in same direction
Odd degree begins and ends point in opposite directions
Positive leading coefficient slopes up at the end
Negative leading coefficient slopes down at the end

The degree is the largest exponent
The y-intercept is the constant term

To find zeros:

Set equations equal to zero and solve polynomial equation.

If there is an odd amount of multiple roots, the graph passes through the x-axis
If there is an even amount of multiple roots, the graph bounces off the x-axis.

There is a maximum of 7 -1 relative minima/maxima for a polynomial of degree n



. 'f"_[)ﬂ/\v
i ke ocld /9()31 Lye L/ U\

1. f(x)=x"+2x*-9x-18 /J 2. f(x)=x"-10x* +9
— /
Degree: D X"“tg 3 -1 Degree: (-‘/
y-intercept: — |&” B =R y-intercept:

x-intercepts (zeros):
oé FX iqx -1%)

X.l \()- _q ‘(1'
A x ) icr(x gl)
XK N
el
/)
% = .
-1¥
End & havior: own E 21 ehavior: LP
x = =, f(x)—»—a3 x ==, f(x) > (Y
RO o0
Int?rvals where function is increasing: Intewals where function is ?ncreasing:
(-0, 5) (x5 ) (A=340) (£, 00)
Intervals where function is decreasing: Intervals where function is decreasing:
(k)5 #.5) (-0 (2043
Intervals where function is positive: Intervals where funcnon is positive:
(-3 (3N (G-3) (1) (30)
Intervals where function is negative: Intervals where function is negative:
("9{?}) (‘3/"3 ( [ %)

Local extrema: Local extrema;

| lota | max | b [ max

( (OC‘ll miv) o} [@qu i)



Higqve ol
( \/\\;
3. px)=-x* =32 +4x+12 |
Degree: 3

y-intercept: |.) B s
x-intercepts (zeros): ()=~ ‘.wac{ X H
FOZ- XX TN S

= =]
O‘Z()_(ff-g'/(¥"*\7<‘lj})
e -j{ 5
xA(X$3) -t
2\ H3)
k[(’l—)l{\&-i Xt3)
X:‘. 19/'3

\

Enc’i}} fhavio‘r': uf
x = =00, f(x) > /Y
x =00, f(x) = (Y

ﬂj)h A
Intervals where function is increasing:
s .
/ (A\J "«;) vb/,&/ )
Intervals where function is decreasing:
(- Y was) (=0 )
Intervals where function is positive:
C" (Q, 5) ( 'Ql &)
Intervals where function is negative:

(32) Q)

Local extrema:

| fotal MK

[ gl

/w%tme ol
4, f(x)=-x*+3x° +10x°

Degree: "/

y-intercept: (7 dg 2 30/) -
x-intercepts (zeros): (= W
’———-’_; ’ - ‘/ ,
O=x=3xF-/0X
xs Kt X

(= 3x¢~0)
i’%x—sm )

1 K;d)[S} ~d

\
djﬁ |'Z:c)"f

MZ(, End Behavior: ‘
x = o0, f(x)— 4"

x>, f()~
it oo

Intervals where function is increasing:
(&) (G425)

Intervals where function is decreasing:

(ZH0) (225¢/)

Intervals where functjon is positive:
(-20) OS)

Intervals where function is negative:
(-0 ’2> (S {y)

Local extrema:

o el o
( {()Uét MV



Complex Numbers:

Treat i like a normal variable except know that i* = =1 and #* =i
a+bi form sxmply means there will be aniin the answer

S i 1. Given i is the imaginary unit, (2 ()4)2 in simplest form is

gv}i)’;;ﬁfﬂtﬁ* (,;? ﬁu) A L / th+82(l

= 3) 44 ) e
% 4) yj’)+4 , Q L{ oM [ q : H‘ﬁ L
I W [ M o/—c@'» =

9 2. The expression (3—7)? is equivalen (‘ 7 \ )

;I:J D 40+ (3%7&
R i

i +44i =
657/ 3 #LQH)

4) sg—421 3

2)

_ /ig/-:l + 4dx: 2<
; dx7 L

Yi :
4. The expression 6xi° (~4xi + 5) is equlvalent to /——'—v—f—'(/‘///’

1) 2x-5 b (-t )% SV 3) —aurasx-t o QUYTH) EOXL
“1 27 -24x" - 30 ! &; % (-u(v. FS) 4) 26x-24x%- 51 —bd ~2Z0X
= XA 30K

3 (7)(45)(“1) (=) (XA

Bsa
(e

—

QD N j 3. The expression (x + )2 - G-1)°is equivalent to
e

.

=

5. Which expression is equivalent to (3k - 21)2, where i is the imaginary unit? 4 |
) ski-a B - 12ki-4 » GPIAKIF ) W
2) ok?+4 K |GKE|HH 4) 9k 12ki+4 gl 2RI (- w%&
[ AT q21Rd -4 /)a/gm —
ﬂ 6. Which expression is equ1valent to (2x - )% - (2x-)(2x + —i)zgvhere i is the imaginary unit and x
is a real number? ok 2 = (dxE-axi )‘(“)ﬂﬂ"”qx“gl )
D4 38x | ARG 3) 2 Y= |- dyr w1
S Rl DL P
¢ R b [3 e
=T )2 3: —SR
7.1fA=-3+5i,B=4-2, and C= 1+3i where i is the 1ma§1naryumt then 4 - BC equals —Sxi N(«\)
;g s-1% (3158) = -)t)() /:"’3’ ~19= 1% Y AL sxi-d
5+ 2% -194 2% i \
*(-2*5” - L ) 7 A Ui
25, et 7 i v
a0 s -0 10+

] = '/) l.



Wrar -
i

: \2

%‘ l‘ﬁ‘z(t H]" UM Hox +

8. Where i is the imaginary unit, the expressmn (x+ 31)2 - (2x- %)?* is equivalent to {/"h( FIx - &'
1) -3x° /3')/ 3x? + 18xi

2) -3x-18 4) -3x - 6xi- 18 =352 HEX(

9. If x is a real number, express 2xi(i — 4i%) in simplest a + b7 form.
AL / O Exe
X D
A H¥XC C/ ;
10. Express (1-1)° in & + & form. z%%j ' “2 4’0’)( l)
R ( -

D=3

»QLU t =20+ =2
B Ny —
11. Simplify xi¢ - %), where iis_the im. i

vi(e)

il fb[z)@ ~n)/

12. Write (5 + 2y)(4 -3~ (5- 25)(4 - 3:) inag+ bz form, where y is a real number.,

1 *) '» (Q)+gju*/§[‘(ﬂjb) (QU %UL ’5“&7%)

by IStthg™ /5 | ?k
Qo@ -IS7 - 18 9@ g9 45 Je-1<9¢
13 Ehzabeth tried to ﬁnd the product of (2 + 45) and (3 - 1), and her work is shown below. & %
(2+4H(3-1) al ");}:f‘})
= 6-2i+ 121437 / gﬂ }-\}3
=6+ 10i-42 7
y - )
= 6+ 10i - 4(1) é) l@i
=6+ 10i-4" ~
=2+ 10
Identify the error in the process shown and determine the correct product of (2 +42) and (3 - #).
el okl ot -4
b rloitd

HU (



Definition of a Parabola: A parabola is the set of all points equidistant between a point (focus)

and a line (directrix).
The vertex is directly in between the focus and the directrix. USE GRAPH PAPER AND

COUNT!
(x-v)’
4p

(v,1) = vertex
p =distance from vertex to focus
*p is positive when parabola opens up and negative when parabola opens down

You might have to cross multiply or isolate y
If given equation, pull the vertex out!

For each of the following problems, state the coordinate of the focus and vertex, the equation of
the directrix and the parabola in three different forms.

1. Focus: (-3,2), Directrix: y =6 2. Focus: (6,-4), Vertex: (6,-1)

it

(o
U
'

__+—
>
P~
{
—

/’—-
i

=
=
|




3. Write an equation for the set of points equidistant from y =

forms.

s
=

V]

3 and $4 , 7)in three different
AetwX Jewg
(Y=

i
0</4L Syl

‘4‘5@@/—1&

4. Which equation represents the set of points equidistant from line £ and point R shown on the

graph below?

D yete? et qL»

& y——-(x+2)2—1 P~u‘; @

D ye-t-2741 4%

A y=-g =271 (*_‘S;
2

—£

—

=3 0o

e =

-

y

4

gyt
= g+
=3t |

=J

D

>

ol

1)

<

5. Which equation represents the equation of the parabola with focus (~3,3) and directrix y = 77

D y=—é-(x+3)2-5

2) y=%(x—3)2+5 y=-z(x-3"+5 l 3
N o\l E ‘>(, )
o \ =2 '
(v *j*'i‘ _}1{: ; ZFETT
/

y=—-—é— (x+3%+5




6. Which equation represents a parabola with a focus
of (-2,5) and a directrix of y = 97

D (y=-7=8Gx+2) 3) x+2*=8y-7

2) (y=N =-8(x+2) /1'7/(2:+2)2=-8(y—7)
(X ;VL gy
=t =

p=—

>
4 91 =(x8)
7. A parabola has its focus at (1, 2) and its directrix is
y ==2. The equation of this parabola could be

1) y=8x+1? 3) y=8@x-1)°

D yatae? A yaza-1y
CX—V\ _ gk \iL::O
(x—l) =9-0 P2
e
CL‘;-/—::}

8. Which equation represents a parabola with a focus

of (0,4) and a directrix of y = 27
1) y=x’+3 \ > ‘l\ \/:O
2) y=-x?+1 J :3“ +:3
3) y=5=_+3 . P= (

2 {)(—O\ 43 =

/ x b/"-':j’

72T 40

Xglzrfj’

%ﬁ "3 ..—i\
= L
[
1
\ /
L — /’
o \
N TeN
N2 AT
B OTGaR)




m?ﬁaii Lu)% ) with X

| g
9. What is the vertex of the following pareltbolas Kdoma\& j% J7IK noF solakd
a) y=-—( -3 +4 b) (v~ 2)=x—-(x+1)2 c)y----——(.x+9)2 1d) (x+3)* =

ﬂC Y ) ,Sola[QCQ)

(y 2)
4

G ) ) 3

10. The equation of a parabola is y = a(x + 5)* +1. If the

focus is (-5,-3), what is the equatlo Jof tHe dxrectnx‘?

b/(

11. The parabola described by the equation y = -1—15 (x-2)? +} has the directrix at y =

focus of the parabola is

-1. The

1) @-1) /2)2,3) =)

2) (2,2) (2,5)




12. The directrix of the parabola 12(y + 3) = (x - 4)? has the equation y = —6. Find the coordinates

of the focus of the parabola. \\ ( (‘/f%) \/

AN

; ‘I.IIM'D

13. What is the equation of the directrix for the parabola -8(y - 3) = (x+ 429
y=5 3) y=~2 ‘ '
o 4 y=-6 \/
V(-43)
=S o 4=y
| 4 79

| D).

_.1
U

(I




Solving Systems of Equations Graphically Using TI-84+ ( £(x) = g(x))

1) Type equations into 1| and %,

2) Zoom 6 (Standard) is your standard window. Adjust window OR try Zoom O(Fit) if you don’t
see what you want to see.

3) 2" Trace (Calc), 5 (Intersect)

4) Place cursor over point of intersection, hit enter, enter, enter. Repeat the process for any other
points of intersection.

*The solutions to the system of equations are the x values of the intersections.

1. When g(z) = —-—3-—- and &(x) = log(x + 1) + 3 are graphed on the same set of axes, which

coordinates best appr0x1mate their point of intersection? (-( X"} ”TL = luij X F \—3
1) (<0.9,1.8) 3)(1.4,3.3)

A-09,19) 4) (1.4,3.4) T Tece ((9/()

Kot gooct 3 Do kseck=

2. To the nearést tenth, the value of x that satisfies 2¥ = -2x+ 11 is

1) S8y ! T (k)
/23%6 , {

4)5.9 Mo <% A

erﬂao) iﬁ’“d}

3. Which value, to the nearest tenth, is not a solution of p(x) = ¢(x) if p(x) = x> + 3x* - 3x- 1 and
1(};_)393“8? 3)2.1 L S A et
2) ' )2. i Thate(Cale)

i A4 <3 Mgy I

¥adyst & mox ’
4.If fix) = 3]x| - 1 and g(x) = 0.03x° - x+ 1, an approximate solution for the equation fTx) = g(x) is

1) 196 H comieg = 2%l =1 7203 83%H

}Lud)u)i’)( max q’d jﬂulX = o i/)u“éd\

5.If p(x) = 2In(x) ~ | and m(x) = In(x + 6), then what is the solution for p(x) = m(x)? 9«»{ 7}4(( ((f;l(_)
2) 3.14 "4) no solutlon (,f?__ 1y F(I) e p

WWL[JUS 3@@(()

6. For which values of x, rounded to the nearest hundredth, will |x2 -8 | ~ 3 =log;x? (}«4 T/(/(e ( (q k\

) 2.29 and 3.63 3) 2.84and3.17 T o . > Thlepoc
2) 2.37 and 3.54 4) 2.92 and 3.06 . 0 Galnened

“ﬁb(}wdbu() YotV
7. Given: s(x) = -x + gx - x+2 L{/ Q-d T/z,w(@k)

k(x)=~|0.7x| + 5 e % Thkisect
State the solutions to the equation %(x) = £(x), rounded to the nearest hundredth.

K==51 x=-113 x=l75
:j{wmdcw') g@@C()



Let g be a function such that g(x) = —-% x? +4x +3. Determine which function has the larger

Key Points y
To compare key points, find the key point for each function. Use the graph, the table (Z“d graph), <

and the calculate menu (2™ Trace).

1. Let f be the function represented by the graph below.

Y (s max
[ 1\
T
/ \
| \
/ \
| \
| \
| \
| \

Y

maximum value. Justify your answer. ;
g

DY’

2. Which quadratic function has the largest maximum?

1) 46 = 3 -x)2 +) a*léql( N, w}aa/k(x)

2)

f(x)

iV = O

o

4)

=522 - 12x+4

g(x)
A

;,( 7@\

?M (gl maximym
L///

C
“u

65

b
'9/ z

QG‘V\( 'uouﬁ\x

d (cmax U

M
S

-t

(-?\\



3. The graph representing a function is shown below.

Which function has a minimum that is less than the
one shown in the graph?

1) ‘1»‘==.vc"‘—tix+’f-—’Q~

WM((ﬂlC 2) y=|x+3|-6 <)

-

Y y=xt-2x- ID = —“<~7

4) y=|x-8|+2 3

4. Which function has the greatest y-mtercept"
D) A=3xw0 O S

2) 2x+3y=12
3) the line that has a slope of 2 and passes
through (1,-4) ~

/9/ f(x)
£4-

/

5. Which graph has the greatest y-intercept?

X f(x) g(x) ~ (l)xﬂ 3
-1 | -3 =
S b
2 3 (O/?) 5)
3 5 —_—
4 -3

S735>0

h(x)

s al

T

N

i
4

e




Inverse of a function 7' (x):

Switch x and y, solve for y
1. What is the inverse of the function y =2x-3?

3
Wry=22= @) y=-2243  X=dY2
2 3 T3
X 1
==+3 = =)
@ y=3+ @Wy-55 xB=2
;g, -
X =
2 =9
2. If a function is defined by the equation y = 3x + 2, which equation defines the inverse of this
function? % &

1 1 12 X=54% 4 2
Dx==y+-— ey L ) et
Mx=3y+3 =35 4 975 Y=3%"3

1 1 . .

@y = s+ (y=-3x-2 i) =f%:j
i

3.If f(x)=§2,ﬁnd () J’)?:Bl _,P‘(\O :K
J=X *=Y

541 3:%»&%
4.1 f(x)=5x~7,find £~ (%) X= 3;7 iy LX‘}j’/
Y=5% - {H=5"5
XH]=2
- &

5. Whatis g~ (x) if g(x) =3x+6 X:z‘j «3/(//’

9= 2% X-b=29
—= 3

6. Whatis 1™ (x) if h(x) = x* +2 é = jﬂ& h"i(\f): J—X-/Q
P ~
9= Ay



&) ,
4 I

7. What is the inverse of y = —;:x+2? Q (X):(aj +g\)
QX-J44

8. For the function f{z) = (x~ 3) +1 ﬁndfltx) (j~3) + I 9 \Y:,[. 3

V4|
=03 mﬁ =Vt +3
r j

9. What is the inverse of f{x) = —6(x - 2)? . _6({\:)) »
T I = TR AU Sy 2
/ZS f-lfx) 2"— 4) f'l(x) 6(x+2) _])5"' —-éj_i—lg/
x—l;l :

10. Given flx) = -é—x+ 8, which equation represents the inverse, g(x)*

1) g@)=2-38 5_%?“3 3) g(x)=-§x+8 2()()%/ J‘r%)

2y @) = 25~ 16 Y gwy=-Lr-te Qfa-j/

A =

11. Given /~!(x) = —-g x+ 2, which equation represents fx) ?
D an_ 4,8
ﬂx) - 3 X 3

4 8

%;f(x) =-3x+3

3) A= %x—z
4) f(x)=—-§x+2




Even and Odd Functions
Even Functions:

Jf(x)=7(-x)
The graph is symmetric to the y axis
If it is a polynomial function, all of the exponents are even.

Constant terms have an exponent of 0. (5 = 5x°)

Odd Functions:

f(=x)=-f(x)
The graph is symmetric to the origin
If it is a polynomial function, all of the exponents are odd.

1. f(x)=-6x"-8x 2. f(x)=10x"+8x* —=4x 3. f(x)==Tx"+7
3 LN
4 e £}
© i S jmllﬂéﬂLﬂC

S J"
+ 0l to g ax)
4. f(x) = x|+4 5. f(x)=|xi-;4| 6. f(x)=_;.
7 fleirhee

3 mW%)L
\J) o ﬁ O/J?/’

odd! @um
P Foe 9%




Translating Functions

If adding to f(x), the graph moves up or down

If adding to x, the graph moves left or right (the opposite direction in which you would think)
¥y = f(x) +a moves UP a units

y = f(x)-a moves DOWN a units

Yy = f(x+a) moves LEFT a units

¥y = f(x-a) moves RIGHT a units

1. Relative to the graph of y = 3sinx, what is the shift of the graph of y = 3sin [x+ —-]

\mﬂtl

fu—y
p—
wlx dn
g 1
=1

W
~

i
Wy wx
=

:

2. Given the parent function p(x) = cosx, which phrase best describes the transformation used to
obtain the graph of g(x) = cos(x + a) - 2, if @ and b are positive constants?

1) right a units, up & units , 3) left q units, up b units

2) right g units, down b units A)” left a units, down b units

efta Gab

3. The function f(x) = v/x. Whlch function represents a shift of the graph left 3 units?
1) f(x=3)=Vx-32NIT 3 3) ()43 =5 +3 7003

(x+3)=+x+3 4 f(x)-3=+x- 3,
AT g Sscln 3

T
4. If fx) = logyx and g(x) is the image of fx) after a translation ﬁve umts to the left, which
equation represents g(x)? /‘1 [7
g(®) = log; (x+ 5) s [Q‘F\r ) sw-bga s 0 f
2) glx)= 10g3x+5 4) g(x)=log;x-5 _
~ 5y
3 oP

5. Joey's math class is studying the basic quadratic function, f(x) = x*. Each student is supposed
to make two new functions by adding or subtracting a constant to the function. Joey chooses the
functions g(x) =x* -5 and A(x) = x* + 2. What transformations would map f(x)to g(x) and
F(x) to h(x)? (um; NP 2

(1) shift left 5, shift right 2 (3) shift up 5, shift down 2

(2) shift right 5, shift left 2 _{Ayshift down 5, shift up 2



Average rate of change: I—@g—:l-(g—)-, you may have to find f(a)and f(b)by typing into the

calculator and using your table or using a graph.

“On average, the function is increasing/decreasing x units per unit of time.”

1. leen the functions g(x), f(x), and h(x) shown below:

/ o) =x7 - 2x

X | f(x)_

o | 1

1 2

2 | 5
3 1 7
a8

1234567898

h(x)

A

9 Q12

8 3 C/
Y

1/ q-2

4 / 30 3
;//

1

The correct list of functions ordered from greatest to least by average rate of change over the
interval 0 £x <3 is

1) fx), g&), hx)
2) h(x), g, fx)
3) gk), fx), h(x)
/()/ h(x), f(x), g(x)

2. Find the average rate of change of the function shown below that represents the amount of

money in a savings account in Lender's Bank between weeks 2 and 4.

Week Balance
1 $128
2 $144
3 $157
44— | $175 >
5 [5184

Explain what this rate of change means in the context of the problem.

JOE
OfCt

2549

43

3 7
3-S50

Oﬂ QUWv)JZ EKMJQQA Wl (75;26 t/ Iy, balance
» mcf’mbwy §15.50 (o wee



3. Which function shown below has a greater average rate of change on the interval [-2,4]?

Justify your answer, - e
X f(x) \(\:(: ‘} C{) ?(/
~4 | 0.3125 /)')’)"/“ ’ Q 'g m {
-3 0.625 b"q
™ 1.25")
= 25
0 5
1 10
2 20
3 40
7 | 80
5 | 160
6 320
3 2 >( ({
X=4x"-5x"+3 . i
£ ~§‘)%/ g ( g Cf =3y
4 1q BT

4. The distance needed to stop a car after applying the brakes varies directly with the e square of

the car’s speed. The table below shows stopping distances for Vi/lI‘IOU.S speeds -/ \}

/ /’ //
Speed (mph) | 10 20 30 4 [| '50 | 60 | 70 |/
Distance (ft) | 6.25 | 25 |56.25 [ 100 |[156.25| 225 |306.25

N

Determine the average rate of change in braking distance, in ft/mph, between one car traveling at
_ 50 mph and one traveling at 70 mph Explain what this rate of change means as it relates to
braking distance.

b-q 7
On cunagh ) hokwaes O aud ﬁomoh Yo beking
SW(Q \W@am@ /)5 Q\/mm




5. A cardboard box manufacturing company is building boxes with length represented by x+ 1,
width by 5~ z, and height by x- 1. The volume of the box is modeled by the function below.

V‘(X)
\ 8 L~
\ 14 / ‘\
\ / A
- / X
\ 7 \
\ Fd \
\ / \
" 7 \
< ‘ > X
1=2__=\_ _p] > 3, 4 5 \ 6|
- \
\
Y

AL \) WY

2) [1,3.5] _
3) [1,5]
4) [0,33] 8l 8 I
>_0 : [ - A .
C{ ——= 331 ‘10 g %J} =)
6. Joelle has a credit card t a{ has a 19.2% annual interest rate compounded monthly. She owes

a total balance of B dollars after m months. Assuming she makes no payments on her account,
the table below illustrates the balance she owes after m months.

1y a0 - ol ) 2133.50 171050

“@o T 73-30
0%, %499 10 1172.00 27.aly
| 19 1352.00 3 ‘ Ly ! .
7 0.0 - 35d.60 [ me | ) 3ighCo - 255190
6q-14 R 7340
3% e 45

Over which interval of time is her average rate of change for the balance on her credit card
account the greatest?
1) month 10 to month 60
2) month 19 to month 69
3) ~month 36 to month 72
month 60 to month 73



3 X 3 Linear Systems

Matrix Method: (Elimination will be in the equations packet)

X
y|=4"B
z

1) 2" Matrix, Edit, A, 3X3 (Coefficient of the left hand side)

2) 2" Matrix, Edit, B, 3X1 (Right hand side)
3) 4'B

1. Which value is contained in the solution of
the system shown below?

(503

2x+y~-z=1 JB

x=2y+z=0 ( '_A

3x - y+22=7 Y K l)

1) 0 (Zﬁ 0
) . > =3} (

2) -1 4)3 2 al\

2. Which value is not contained in the solution
of the system shown below?

1) -2 | _}4{‘{ a+5b-¢=-20

23?;2 g}/ B a—5b+4c =19

4) -3 \l):/l 6}&; Sh-5¢ =2
l zD

(06

3. Which value is contained in the solution of
the system shown below?

4. Which value is not contained in the solution
of the system shown below?

4) x=6,y=2,z=-3

3%+ y+z=—4 ﬁ) “‘AJB 4x-5y+2z=130 ( 1\“8
x=2y+z=-5 ((, 7 oA~ \ | 3x+2y -7z =-99 2’) (130
~y (30 TV ' 4-S2Y[ _aq
2x+3y-22=-9 @)z( > 3 1) [-5]| 10x-6y-4z=112 65)_(3 )55
3) -3 3) -5 ?\( 2 3~ \-q ]| 8 3) 10 L""{
-4 4) -9 ' 2) -12 4415 ¥ [6]
TR P 0
[ = % 15
5. What is the solution of the system shown 6. For the system shown below, what is the
below? i value of z? U
6x-3y+2z="78 A 3 B y=3x+ 14 < *5'0%'
4x+2y-5z=-40 2 : A=l 3x-4z=2 I
b2 1% @x -4 «02=|lp
—3x-4y-3z=-41 <§),(q 2-5) 4 x-y=16
B wa -3 ¥y 5 3) 6
1) x=2,y=-4,z=6 '\ d 2) 2 _ 4 _
LY x=T,y=-4,2=12 (‘3\:<-§ X i b (Q | o "D‘.t
3) x=78, y=-40, z=-41 J)"—“—A B % =\}0 ,
3 -] lo




Exponents

Negative exponents are fractions! 5 e _1_2_
%
Xy P8 y3
If exponent is outside parenthesis, everything gets it (——) =
zZ z
Radicals are fractional exponents (Fractional exponent = P ower)
root

Get rid of parenthesis
Negative exponents are fractions (Move whatever is being raised to the negative power)
Clean it up (Multiply, divide, or put back into radical)

Use Multiple Choice Strategy if its multiple choice but that is not the focus of this section.

1. Use the properties of rational exponents to determine the value of y for the equation:
3 I' = Zz ,ﬂ_
=z, x>1 3 ﬁ> 3 3
X X X
N

2. Given the equal terms '\lr— and y dete
e “% 4
al C
>\/ “‘J
3. Write 3\;‘{_ Nz as a s1ngle term with a rational exponent.
><‘ =
A
X’

ine and state y, in terms of x.




e

4. For x = 0, which expressions are equivalent to one divided by the sixth root of x? ‘f//

85 s o 3 |
L. . = I x° :
W ><‘G = T
1) TandlIl, only 3) II and III, onk
2) TandIII, only, /jlfanﬁ III
ety 7} l
J_. )< J x 6/

5.Ifn= «aa and » = @, where ¢ » 0, an expression for ; could be
= .
* N aqx Hf

2) a
=

(& T 3 2
C{a :C'f“'l’- ‘\ﬂ

3 2 3

ok W
Z+a= X ><—¢‘:

1<{

el

4
7. Explain how (- 8} can be evaluated us1ng properties of rational exponents to result in an

s g Al ale Luchnal exnenty  ( EgSE
ﬁ Lhd i) of 575 -2 ond @5l

3

8. Explain why s1* qu; 2071 Mb " ﬂCfé/(/ 4_ N / @W){Mb ( %

Vi aojrﬂfgl 53
Vl( 7%‘;9/%3 397 |



Graphing Exponential and Logarithmic Functions

Logarithmic

Exponential

Horizontal Asymptote at y = 0 Vertical Asymptote at x =0
Passes through (0,1) Passes through (1,0)
Domain is all real numbers Domain is all positive real numbers
Range is all positive real numbers Range is all real numbers
Exponents and logarithms are inverses of each other!!!!!!!!!!!
x=0O
1. Which statement about the graph of e(x) = logsx is false? 1
/Y)/ The asymptote has equation y = 0. X=0 /
"2) The graph has no y-intercept.
3) The domain is the set of positive reals. \ ‘L
4) The range is the set of all real numbers.

N
2. Which statement about the graph of the equation y = ¢* is not true? J
1) Itis asymptotic to the x-axis.
2) The domain is the set of all real numbers.
3) Itlies in Quadrants I and II.
AJ It passes through the point (&, 1).

(04)) i A\

3. Which statement is true about the graph of /x) = L

) 7

1) The graph is always increasing.

_2Y The graph is always decreasing. :
3) The graph passes through (1,0). {01))
4) The graph has an asymptote, x = 0. 3w=0

4, If the function g(x) = ad™ represents exponential growth, which statement about g(x) is false?
1) a>0andé>1
2) The y-intercept is (0,&).
3) The asymptote is y = 0.
})/ The x-intercept is (&, 0). \)f d\mn

oY
gl (A X \\X‘M




5. Given the equation f(x) =", which of the following statements is true?
1) The graph passes through (r,1) < '

2) The domain is [0, ») )Q\
))’ﬁae graph passes through (0,1) 1/ AT,
4) The range is all real numbers )(

1) The range is [0, )
@Nhe graph passes through (0,1) X (l/ O)
3

he domain is all real numbers X’
4) The equation of the asymptote is x =0 /

6. Which statement is false regarding the equation f(x)=log, x? , /

7. Which of the following equations does not have an asymptote of y=0?
D f(x)=-a’ 2) f(x)=a"* A f(x)=a"- 4) f(x)=a”
’ﬂ\gonl W Jz) Mojle o ho’c?oﬂlu(
8. What is the inverse of the function y = logyx? Qdymp *"Q S wwithq yecbial shif>.
)y=x° 2)y=log3 Bfy=3"4)x= 3’\> H\fl sz ol [Ogjj Ly xXhdn {

0, Which graph shows the inverse of y =¢*? .S O/M bc{ )&
J [\ e iovene o exfnonbel
e - N e 5 [003)

() 4)
1o.1fﬂx)=@mm ]% I/\(/WJQ Ojﬁ
D /@) =log,a /)/f (®) = log, x
2) /'@ =alogx 4 £l = xloga ‘Q\A/?O/wﬁ {’M (
| 995. Sc{W



Graphing Functions ,
1) Ty dpe: equation into ¥ = (
2) 2" Graph (Table)

*Plot points in given domain or that fit on the given graph
- Domain: no arrows. No domain: arrows.

# of boxes
1. On the grid below, graph the function 2. Graph y = 400(.85)* - 6 on the set of axes
Ax) = x* - 6x* + 9x + 6 on the domain -1 £ x <4. below. U
Xb e - - ,\AJB—
2 N[ T = o34
= amv : 2 [2ds
L 110 // TR e
1 [ T 1 (9 et ’
905 | TN $ 187
fg x AU & /
316 0195
1o ;
100 '
L ~
; R
B \‘\\k
il -
S B A

3. Graph y = log,(x + 3) - 5 on the set of axes below. Use an appropriate scale to 1nclude both
intercepts. xX="

i S | xi‘l - 5@/0__;”2.’20“3
f\ -4 S(ﬂ&z %ﬂ
L3 Sealb 2.9

g :% SCéxlt =73

o .




nt

COMPOUNDING Interest: 4=P| 1= £ , Where A is the current amount, P is the initial
n

amount, r is the rate as a decimal (divide by 100), n is the number of times compounded (yearly
=1, semiannually = 2, quarterly = 4, monthly = 12, weekly = 52, daily = 365) and t is time.
COMPOUNDING CONTINUOUSLY: 4 = Pe"

1. The table below shows three different investment options in which Lauren can invest $7,000.

A A Annually
B 6.38% Continuously
C 6.46% Weekly

Which option will allow Lauren to earn the most money over the course of a four-year
period? Justify your answer, B

A=Dec* A=Pl+ f‘) )’4“”

‘C' n
A Ll N T e e
)‘r Aol ) b | st A e ST

/)Y" qoog Mo (= 0635 (—~ uu“fU
m; { t=1f Q :’“ QD‘L)M L.
T [ sl e

y

2. The table below shows three different investment options in which Lauren can invest $3,200.

A ¢ Quarterly
B 4.81% Continuously
C 4.85% ~ Monthly

Which option will allow Lauren to earn the most mbney over the course of a four-year
eriod? Justify your answer, a
p fyy s CL nt

- B
A= 1 pog A é‘;\w
A

%N)Ou q), ")Q()() . ol
}F, 200 f=2%8Y 3 (= s n= 5 i)
o o A 7 sl o4E
?(zc y O’V o KX _ 23008 A= 30t
b k= 38784/ e QI



3. Moe opened a bank account with $3100 4 years ago at an interest rate of 6.1% that is
compounded C?_r—lii_lll_,l_()_l_lgly. How much money is in Moe’s bank account now?

k=X Ao+
p=30  A-3l0C

W AT S
=y eakond

4, Max opens a bank account with $2100. If interest is compounded quarterly at an interest rate
of 7%, how much interest will Max have earned after 3 years?

,0ui4)

A=X  h=ple ) Tolovegh A D
'fffgf?g X=A00(1+ 3 Y” Tkt = DS$6,0Q -0 - @
@
e L’ e I88u.00

{'5 The amount of a compound decreases by 8% per day at a continuous rate. How much of a 100
gram sample will remain after 1 week to the nearest tenth of a gram? ——

A'&X AQDQ(F’S? clay s
P: 100 =100e ~-0% (7]
(= —.( §

=7 x=51D

6. Seth’s parent@e hinT $5ﬁo invest for his 16th birthday. He is considering two
investment options. Option 4 will pay him 4.5% interest compounded annually. Option B will
pay him 4.6% compounded quarterly. Write a function of option 4 and option B that calculates
the value of each account after » years. Seth plans to use the money after he graduates from
college in 6 years. Determine how much more money option B will earn than option 4 to the

nearest cent. .‘-‘m B
kar)b/\ A Op/ﬁﬁ:—_—

A= M | ,
’A‘“M z‘\% S@cb(lo%\ A:@W bl ),gccdn"""”
= 0 b’ (=01 B :@57%7

t=n
> all



Converting Rates (For example, from annual to monthly)
1) Start with 4 = P(1x#) (Ifit is not given in that form)

1
2) Raise (1=xr)» to find the new rate (Subtract the one and multiply by 100 to find the percent

rate)
3) -If the variable is the original unit (years for example), the exponent is nt.
-If the variable matches the unit (months for example), then the exponent is m.

1. Each year, the amount of students in Eastbury High School increases by 7.15%. Which of the \W
following expressions could be used to find the weekly rate of increase of Eastbyry High =
School after w weeks? / 07 / 5)

— 1 1
1) @1.0715)" 2) (1.0715%2)% %071552)”’ 4) (1.0715)%"

2. BEach year, the amount of students in Eastbury High School increases by 7.15%. Which of the
following expressions could be used to find the weekly rate of increase of Eastbury High _% ST+

School after ¢ years? ’ 7[ ')
1T 1 YIS
1) (1.0715%) MO?ISSZ)”’ 3) (1.0715)* 4) (1.0715) C/O o

3. A study of the annual population of the red-winged blackbird in Ft. Mill, South Carolina,
shows the population, B(¢), can be represented by the function B() = 750(1.16)", where the ¢ _

represents the number of years since the study began. In terms of the monthly rate of growth,
the population of red-winged blackbirds can be best approximated by the function

1) B(®) = 750(1.012) ‘Mﬂfﬁﬂ(l-ﬂlz)“’ ! M g ’ lo( )

4. Last year, the total revenue for Home Style, a national restaurant chain, increased 5.25% over
the previous year. If this trend were to continue, which expression could the company's chief
financial officer use to approximate their monthly percent increase in revenue? [Let m

represent months. ] . ,-L_:_ .
1) (1.0525)™ _31(1.00427)™ lOSAs ™ = | 017
1 ”
2) (1.0525) ™ 4) (1.00427)

5. Rasmus invested $65,000 in the stock market and makes an average of 9.2% each year on his
investments. Which equation could be used to find his n;gg_’c_hl_zpercent increase after ¢ years?

1) v=6500001.092  3) v=65000(1.0074) . iy N - (/
/2)/ v = 65000(1.0074)* 4) v =65000(1.092)"* ( ] 1 UC/ 9~) - 1 . 00 7



6. The population, p(f), of a small county in Western New York has grown according to the
formula p(r) = 87218(1.421)" after ¢ years. What is the weekly percent of increase rounded to

Ld3] 52 |.coermas19
- \

the nearest hundredth of a percent?

—

—_— - ~ &
_00119514(165) =-0K7.

7. A student studying public policy created a model for the population of Detroit, where the
population decreased 25% over a decade. He used the model P = 714(0.75)%, where P is the %')U '_")M/i) 1)

population, in thousands, d decades after 2010. Another student, Suzanne, wants to use a model & ¢ (z((,[(
that would predict the population after y years. Suzanne's model is best represented by

1) p=714(0.6500)
2) p=714(0.8500)"

A3 P=714(0.9716)"
4) p=714(0.9750)"

015% = (g7

8. Stephanie found that the number of white-winged cross bills in an area can be represented by
the formula C'= 55[](1_._[18)’, where ¢ represents the number of years since 2010. Which equation
correctly represents the number of white-winged cross bills in terms of the monthly rate of

population growth?
1) ¢ =550(1.00643)"

Y ©= 550(1.00643)™

3) &
= 550(1.00643)
4) ©=550(1.00643)"* 12

L@%J'l
(I.00843) ™"

9. On average, college seniors graduating in 2012 could compute their growing student loan debt
using the function D(f) = 29,400(1.068)!, where ¢ is time in years. Which expression is equivalent
to 29,400(1.068)" and could be used by students to identify an approximate daily interest rate on

their loans?

1) IRt
29,400{1.0533“]

2) 1 068 365¢
29,400[—3‘6—]

})/ £ 1 ] 365t

3) s

29,400( 1 +
.

0.068)"
365

29,400

3\ st
o)

Q

10. A population of insects grows according to the formula p(r) =2100(1.37)" wWhere p(t) is
the population of insects after # weeks. What is the daily interest rate rounded to the nearest tenth

of a percent?

R a
T L pY45aa9579(Io)

d.u!

L
137 = l04599457
-1



Irregular Time (Half Life, Double Time, Or a given percent every x unit of time)

A=P(1= r)% where h is the amount of time the rate is applied. For example, if the rate increases
by 15% every S years,r=.15and h=35.
1

A=P ( —;-)’ for half life, 4= P(2) for double time

1. The half-life of mendelevium-258 is 51.5 days. Write an equation for the amount of
mendelevium-258 remaining from an initial amount of 4000 grams after d days. To the

2. The amount of ants in a colony doubles every 8 days. If there are initially 275 ants, write an
equation for a(¢), the amount of ants in the colony after t days. How many ants, to the nearest

ant, will be in the colony after 30 days?

A-a®)  A-py® | a60)=1sQ)”

P-215  glas®® e =30 >arts-.
=Y
h=¢

3. Jabba went to the movies on Friday night and bought a large popcorn. Every 20 minutes,

Jabba eats 40% of the remaining amount of popcorn in his bucket. If there were 967 pieces of
popcorn initially in Jabba’s bucket, write an equation for g(¢), the amount of popcorn left in

Jabba’s bucket after t minutes. How many pleces of popcorn, to the nearest pzece of popcorn,
will be left an hour and a half into the movie? 3
alas) =ap7(.6) >

A= ath) A= R EN)F 4

p=@l  a=qur(i-A) =
= 54 ., = =q
ES apranys | =D

=30 > 40 muuie |

4. A payday loan company makes loans between $100 and $1000 available to customers. Every
14 days, customers are charged 30% interest with compounding. In 2013, Remi took out a $300
payday loan. Which expression can be used to calculate the amount she would owe, in dollars,
after one year if she did not make payments?

14 M . 365 365
1) 300¢30) ™ 2) 300(1.30) A 3)-300(.30) ** /tj/mn(l.zu) .

. ; |

N7 n
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Sequences:

Arithmetic: add a constant difference, Geometric: multiply by a common ratio

Explicit Formulas (From Reference Sheet)
Arithmetic: a, = a, +(n-1)d

Geometric: a, = a,(r)""

If initial or @, is given, (n-1) becomes n. Same formulas as Algebra I modeling.

Arithmetic: a_=a,+ nd
Recursive Formulas

. . aq =
Arithmetic: !
a,=a, +d

Geometric: g,

. a =
Geometric:

=q,(r)"

n-1

1. Write an explicit AND recursive equation for the following sequence and find the tenth term.

Cii:
Gyz Yn-i =3

2. Write an explicit AND recursive equatlon for the following sequence and find the ninth term.

19_/516%3 ‘10 Gzt (n--\\d
On = \a ¥ (-0(3)
Q= La +(10-)(-3)
o = =
=a,()""
2832,128,.. On= ¢, |
oo o A
Gy = D" '
o 9=t
kg = a("“
3. Write an explicit AND recursive equation for
2,6, 18, 54, ... gl
33-3 (=0 (r)
On = Qk’p)"
Qs=23)*
Gy =437

G‘—::; l
=4y

e following sequence and find the eighth term.

Gl "o
0433@1‘;

4, Write an expl101t AND recursive equation for the followmg sequence and find the 20th term.

63, 57, 51, 45, .
- A(:

Q=G +(n-n d

G = 63 +n-) )
(oo =3 +(30 n(w)
uqu

=673 .
G.r} = C{'M - (ﬂ

5. Write an exphcrc AND recursive equanon for the followmg sequence and find the 7th term.

3,-12, 48 -192,.
s~ w=ef

G 20 \f)"

z f-*z

Oy) - ~'yalr)-i



Evaluating Recursive Sequences
a,_, means the previous term!

1) Start with the term after the one they give you
2) Substitute the previous term in for a, |

1. Find the first 4 terms of the sequence g, =2a, , +4 where ag, =3.

n-1

(o= 0,44 As=20.14 = Zg 2q,#
qp’l :9(%) *"4 Uz :QQO) +L/ Gu= Q@q) +L‘

Qa=10 A3=3 Q=53
2 | ]
2,10,34) 53~
2. Find the first 4 terms of the recursive sequence 5=
a,=4-3a,

gy=4-3a  ds3=4-3a, Gy=y-3a;
Gy=4-3(3)  G3=4-3(13) Gy=4-3(35)
Ga=13 Ay=-35 Uy=]09
“3/ lg/ .—35/ OCZ '
3. If g, =3a,, -4and g =9, find g, o p,:_gq e
, 90 ¢ @'«—?DC[, --‘7/ s 4=
qi=3a B=3TA G334 G, =Y
a=3a BT qllal g qy
Gn= 33 L (2
4. A sequence is defined recursively by f(1) =16 and f(n) = f(n~1)+2n. Find f(4). }
(1) 32 (2) 30 (3)28 {434 7, -.’,id%}w L gou've
TN
£ - ““Mﬂ%EIQQ@J m>%;iﬁ
b ?Cf)) 204
O=a0 45 —(q\

5. Find the first four terms of the recursive sequence defined below.

@, =-3 g‘i\al | Q’S’QQ 3 gq,63 ‘_}
R S G SO R
-Qaf"D/ 43;* Gy =19

- /77/ 15/ \(5/ —\Q\



Modeling Sequences
r is the common ratio (what you’re multiplying by). If you’re increasing or decreasing by a
percent, common ratio =1=rate.

For example: Increases by 12% each year, common ratio is 1+.12=1.12
Decreases by 20% each year, common ratio is 1-.20=.80
(Refer back to previous page for formulas)

1. The formula below can be used to model which scenario?
@, = 3000 , '
a,=080a, , |—*A 6@(/(?6(511-7/6' g
1) The first row of a stadium has 3000 seats, and each row thereafter has 80 more seats than
the row in front of it. ‘
2) The last row of a stadium has 3000 seats, and each row before it has 80 fewer seats than
the row behind it.
3) A bank account starts with a deposit of $3000, and each year it grows by 80%.

_A4)" The initial value of a specialty toy is $3000, and its value each of the following yeats is
20% less.

(<3S~ dilfeaSng ST

2. The sequence defined by r, = 15and 7,4 =_0j,5rn best models which scenario?

1) Gerry’s $15 allowance is increased by $0.75 each week.
2) A store that has not sold a $15 item reduces the price by $0.25 each week until someone
purchases it.
3) A 15-gram sample of a chemical compound decays at a rate of 75% per hour.
_4Y" A picture with an area of 15 square inches is reduced by 25% over and over again to make a

. . e f] ~ B <
proportionally smaller picture. G //é(/)/ﬁ g ;O/ no Peicas L
3. Which situation cannot be modeled by the formula f(n) = f(n-1)+20 with f(1)=10?

1) Nancy put $10 in her piggy bank on the first day and then added $20 daily to her piggy bank.
2) Jay has a box of ten crayons and his teacher gives him twenty new crayons each month for
good behavior. -
3 Buzz has ten apples and that number increases by 20% per week.
4) Teresa has a block of metal that is 10°F and she heats it up at a rate of 20°F per minute.

hs
4. The height of Jenny’s sunflower when she planted it was 6 inches. The sunflower grows by
) £ 0.25 inches per day. Which formula can be used to determine the height, in inches, of
"7~ Jenny’s sunflower on day »n?

=6 h =6
0 h =025a, b h =h_ +025
= 6 L 6
) " 4) " a

h, =6+025h,, h =6h_ +0.25

n-1



b,

5. A population of bacteria thlEs__qvery day. If on the first day there are 300 bacteria in a
Petri dish, which recursive sequence can be used to determine the population on day n?

b, =300 b, = 300
3 S
A b, =3b, @) b, = 300035, ,)
@ b, = 300 b b, =300
bn = bn-l + 3 P bn ;- bn—l
205 12

6.1In 2010, the populatlon of New York State was approximately 19,378,000 with an annual
growth rate of 1. 5%/ Assuming the growth rate is maintained for a large number of years, which
equation can be used to predict the population of New York State ¢ years after 2010?

1) P, =19,378,00001.5) Dheurs Ve =0l b
2) P;=19,3’?8,UUU %g% 000 l’“&/} © — &
P, = 19,375,000+ 1.015P, _, 351‘9 @ = A () .
3) P, =19,378,000(1.015)""" _ 10 - (LolS
4y P, = 19,578,000 =i 4319000 )

P, = 1015P, %IJ P/ vid +

)ﬂ)ké{d =]

7. The values below represent the cost of an ice cream sundae with one through four toppings.
$4.75 $5.50 $6.25 $7.00

Write a recursive function that can be used to determine the cost of an ice cream cone with #

e — ;
toppings. '— ¢ - < 5 o
4. 50 b, 2s CE - "‘{ 177 7/\) éﬁ 7)
A5 —432 ., e o
-id “2F b= G+ Y
N i
&\j{/ jeqce 9 L
(ot Zu /\wlahu NOT G (0! ’/“‘Hu/’?"Jr Gloma Y
8. The population of Jamesburg for the years 2010- 2013 respectively, was reported as follows:
250,000 250,937 251,878 252,822 QGUC/3 4 251375
How can this sequence be recursively modeled? _aspooo -3 509371
; #-1 . (-1 f,/,b/‘ P
1) j, = 250,000(1.00375) 2) 7, = 250,000 + 937 731 Gyl
_3Y7, = 250,000 4) 7, = 250,000 : Wk q common diS Cloten ce.
Jy = 1.00375, _, Ju=Juoy +937 ‘ ok grtnebC
i { % Ns51$71
C‘ _ 2000 Asb4z1 d/c"/%//)
AP0 , AP f-77 P
«(%{Cf ,00%79 L.00575

omion - Uk
L }Q’\WH'



Series is the sum of a sequence

To write a series explicitly: S, = fﬁ-:lfii where r is the common ratio (1 rate)
~-r
To write a series using summations: E‘ﬁ ()" or an )"
n=1 n=0
Always use explicit unless it says otherwise
G, r=loq

1. Alexa earns $33, OOO in her first year of teaching and earns a 4% increase in each successive
year. Write a géometric series formula, 8, for Alexa's total earnings over 7 years. Use this

formula to find Alexa's total earnings for her first 15 years of teaching, to the nearest cent. -
L = i
GFQDZ/W jn—— a,-Gilc S - 23,000~ -33,000( LO‘H
=10 -C__ =l

5= ez loT837
( i— l-'o('{ ///
2. Dee is'planning on-decreasing the amount 0 she eats fast food per month. After the first

month, she ate fast food 42 times. Each month, she eats at fast food restaurants 10% less than the

previous month. How many times does she eat fast food in the first four months? (=\-.1=-
Q,__—:‘-ll o & [ “C{IC() . Sq =20 3 )
| = 9 = -9

F o A
";w Sﬁ:)d‘-{ Lmos

3. A fisherman harvests 350 kilograms of crab on Monday. From Monday to Friday, the
fisherman harvests % less klfograms of crab per day. To the nearest tenth of a kilogram, what is

the total amount Lo/ crab hac;'vested between ngy s
, =1-08=- 'y
(,=30 Se= w;) S

=42~ > _ﬁ@

=2 w
a, LA |
4. Kina earns 4 $27,000 salary for the first year of work ather-jobShe earns annual increases of
( 2 5%. What is ‘the total amount, to the nearest cent, that Kina will earn for the first eight yearsat—
~ hO}\  this job? a
F <. :Qrfu(/)

////____
[_Iocb

.= 2700021000 ,025)
Wiy




5. Brian deposited 1 cent into an empty non-interest bearing bank account on the first day of the
month. He then additionally deposited 3 cents on the second day, 9 cents on the third day, and
27 cents on the fourth day. What would be the total amount of money in the account at the end
of the 20th day if the pattern continued?
1) $11,622,614.67 3) $116,226,146.80

QT $17,433,922.00 4) $1,743,392,200.00

‘ A
113427~ ot ’C{’L_ﬂﬁ

(=5 ,q\,g&z) 743243 103

"
6. This year, public parks in New York State will receive funds of $2.4 million. Every year
afterward, New York State park funding will be 1mproved by 3% 3%. Write an equatlon to represent
how much funding New York State parks will receive in n years!Use your expression to
determine the total amount of money, to the nearest million dollars, New York State parks will
receive in funding for the first four years?

Sw=qr-anl Sy =2d-3d(l.o3y

._lO
S,,/:u-"l'm 5 )/ 7')))
P ot e e e

7. Krlstm\ wants to increase her running endurance. According to experts, a gradual mlleage
increase 0f.10% per week can reduce the risk of injury. If Kristin runs 8 miles 1n/week one ()
which expression can help her find the total number of miles she will have run over the course of

her 6-week training program? \ S Lo )
¢ _ P AING T
# Z (110" Eﬂu(\y S ’U':\,}C:/?L n-i
2 “_ag-al NG
) Zscl 10)" ”"% !
=] I
3) 8-8(1.10) - y —%d\) A Y Y L
4) 8-3(0.10)" //%“ %(l,ﬁ‘?\\ | ey
.10 , = 9= | '
ey

/ 8. In his first year running track, Usain earned 8 médals He increases his amount of medals by

f\
{ ;\ » 25% each year. Which of the following expressions cannot be used to determine how many

medals Usain will have after four years of high school? L/TXP‘ Wi L
 8=8025)" He 3) gsa 25 s_aca\"
/) 8(125)° +8(1.25)' +8(1.25)" +8(1.25) = # 8_"1’3(_2255)_ | j‘i( 3

gu:AnW o o :%v/

T |




Mortgage/Annuities
For these formulas, P represents the Principal/Amount Borrowed/Loan Amount
D =T — P (Down payment = Total Cost — Principal)
P =T — D (Principal = Total Cost — Down Payment)
To find down payment:
1) Find Principal
2) Substitute into D = T — P to find the down payment
If given down payment:
P =T - D and substitute P into mortgage formula.
*Principal may not be given as P. It may be a different variable

1. Jim is looking to buy a vacation home for $172,600 near his favorite southern beach. The
14 AT
—(—:—(_;;%}?Tl where P is the principal

amount of the loan, 7 is the monthly interest rate, and N is the number of monthly payments.
Jim's bank offers a monthly interest rate of 0.305% for a 15-year mortgage. With no down
payment, determine Jim's mortgage payment, rounded to the nearest dollar.

0 = Mot ocy_ WQY/?M » P=T-D
0/ = MAloo _ P=1jc0-0
(r J(\)/)UPC a oot ov l o O = 02173/@;6

formula to compute a mortgage payment, M, is M = Pe

(= «%nJrh ly wn Mt rak = 00205 o5
| =3 o morly prgrarts = SEZEE 2 122400 po30SLO—
L0030 — |
A1
Algebraically determine and state the down payment, rounded to the nearest dollar, that Jim
needs to make in order for his mortgage payment to be $1100.
v = 20 UO 3()5 _
- [0030S -1 (= .00305

H%()ﬂ% 1 Ubg’ ’ \\UO X (. (Dof ) N= 190
. (/Qoﬂ@?;:@ az/m.m. -0

e )\ = X
ooy t) 1B




2. Using the formula below, determine the monthly payment on a 5-year car loan with a monthly
percentage rate of 0.625% for a car with an original cost of $21,000 and a $1000 down payment,

to the nearest cent.
— 3 —«
P = PMT[-I-—-%i—}
= present amount borrowed = ’,)J,ouo-l,a90 220000

» = number of monthly pay periods = SC|2) =40

PMT = monthly payment = x
! = interest rate per month =, ypp2s”

AOEO= X l = “400@35‘1‘00
000625

201000 = X(g4...)
e Jda.

The affordable monthly payment is $300 for the same time period. Determine an appropriate
P—’T"D down own payment, to the nearest dollar.

f=x %= 001~ (L0obas)™
n = sUP =0 00b2s

pnT="300 X=2ee— 407] . |
L= .00b2s”

fle=T=l2

4. D
~- 2|00 -2////0

:@_(_)2_% =={)

—

=
S los =D
P



D= .2( 280,000) = 74,000

3. Mr. and Mrs. Jenkins just closed on a new home whose purchase price was $380,000. At the
closin% }hey supplied a down payment of 20% of the purchase price. If on the day of the closing
the/3t interest rate was .3125%, determine the Jenkins’ monthly mortgage payment, to the
nearest cent, if they were approved for a 30-year loan.

r(l+r)"
d+r"-1
of the loan, » is the monthly interest rate, and » is the number of monthly payments.

M= X X' = %“Lab(aaozm-( \.0{33125‘33
P=T-D P=25000-7h000 3,000 (loosiasy |
7= 00313y x = Yol g7

N= Ze(\0)=36o

Use the formula M = Pe where M is the mortgage payment, P is the principal amount

to

Algebraically determine and state the down payment, to the nearest dollar, Mr. and Mrs. Jenkins
would need to initially supply in order to bring their monthly mortgage payment down to $1200.

N= 1200 1200 =x /. 003125(1.003125)*
P< x (loo312s)* |

) = 200>)=30 __}-———; (*005’(9}( )
Q093




4. Astrid just purchased a new car for $30,(500. She traded in her old car and used the money she
received from it to make a $4,000-down payment on the car. To the nearest cent, what will be
Astrid’s monthly payment on her new car if her loan has an interest rate of 0.05% per month and

i

borrowed, R = monthly payment, # = number of monthly pay periods, and 7= monthly interest
rate,

74 Af‘{bwﬁ Ak botwwed =T~ 0 2Owo - “I(XD“‘ A, 000
Q = moﬂ-‘r‘g P%WM-‘ =X

= vos =/ |- 'I,UOOSWY
b= L0005 A6t200 X(/Lr

the life of the loan is ten years? Use the formula 4 = R (L‘Qi{)_i_) where A = present amount

a0

n= oM =30 L0W0S”
94’10@0 x(tl )
Wﬂ\ i
399 =X
R

Astrid knows that she cannot afford a monthly payment of more than $200 for the same time

period. By how much, to the nearest dollar, should she increase her down payment to satisfy this
condition?

hae =0/ | -U-@@Sylau
g: 20@ | ,OOO\S/

X = 23259 ..

[?/m afa :L)ch | - cfm p@mM
23055 ci%u -0 L 1
_ 30000 -~ 2lov %S i

tese her

—M o prgpint

Bl by 1)/
mu -D i//




Sketching Radian Angles

Degrees to radians: Multiply by%

Radians to degrees: Multiply by ngOR replace s with 180
w
Sketch the following angles and state the quadrant

sa 182 24y |50 _2i< i
1. 8= > - 2.9:..4_.. ,‘tfd%‘j 3(9_2“‘*‘/?2’&“{

)

.“

ao 4o ao
L2 o ¥ : o K : o)
o (2 oD 20 -
EN >4 9=.1.9ﬂ/,%5_@(/0z 5.9=-Z,1¥ %0 6 =%ﬂﬁ() _ Ny
20 :: e =3 i S5
b e
' ] p, 1P . o W O
; %o 560 %o
@ 70 w u oD
11 1w 320 140 0 i)
7. 0=""2_ 18 8. 9=, L5 _ 9.0=47 |4 jc
P - 3 ‘///’?/ o J(TVTQ- />
_23 © (D % q
-/ 1 \ i N
30 2 &5
e 1% Eaus QO W \ : o o
%o £ e
y I . Y10




10. Which diagram shows an angle rotation of 1 radian on the unit circle? ) } :
0 YO

AW
P
\
3

SANPA

11. Which diagram represents an angle, @, mea urgzg radians drawn in standard positio
and its reference angle, &7

1) ¥ 3) { JB/LP/ S(J
SN ‘"ﬁ,%fﬁ%W7

| 2) )y | ' y
. R »
, N

@wmds%
Auole @il J ned 2

%@mmk@ﬂ+W%@@>

oo



Trig Ratios
something

, make a right triangle and use
something

If an angle passes through a point or sin/cos/tan =

SOHCAHTOA
Any point on the unit circle is (cosé,sin &)

Know your Pythagorean triples: {3,4,5}, {5, 12, 13}, {8, 15, 17}, {7, 24, 25}

1. If cos@= %ﬁ'and @ is in Quadrant I, find: \57 ' -,A
a) c\oqs\é’ b) s;n-/H 9) tziﬁ %§
NE, 3 2 i
T 1|
d) sicﬁ e) csc 0 f) cotd

2. Angle & is in standard position and (-3,-4) is a point on the terminal side of &. Find:

g iné tand
a) co/j)7 l? sin c) f? K3 %c
:‘/) \g B ]
u%
d) secd €) eset 0 f) cotd @ C
= A =5 & ,
= 7
3. Angle & is in standard position and (-2,3) is a point on the terminal side of &. Find:.
a) cosf b) sind c) tané @ /AV
ME B 2 2 (NP
- ¢
d) secd e) cscl f) cotd T C
m )\ - = g B
st~ 3 = FI5=1,
P9
(3=



4. An angle, &, is in standard position and its terminal side passes through the point (2,~1). Find
the exact value of sin &. -
2 S A SiV@: T;'_/

QQJ{Q X | JS

343

What is the value of sec &? (& Si
A -3 3) 1
3

!u
5 The terminal side of &, an angle in standard position, intersects the unit circle at 2 —-1- 2

2) 3.8 4y fz i S
- - @%

' jll)él =—Js ©s&-= =2
s )o Vo) 3
( 19151)’)9‘ Raplu==%

6. Point M [t, %] is

cated in the second quadrant on the unit circle. Determine the exact value
of t.

'y ,, =

' /AV (OSB-="T 33

=7 /
22l ./
Sﬁ?’ =535 | C ~7

7. A circle centered at the origin has a radius of 10 units. The terminal side of an angle, &
intercepts the circle in Quadrant II at point C. The ] y-coordinate of point C is 8. What is the

/;)@,\e of cos &9 2~\-
3
E <5

_IOQ
3) 3 Y
Y Vg EL
5




Trig Graphs:
Know what your waves look like!
fgmsnx f(x)=-sinx

\.._:..///

f(x)=cosx __ f(x)=-cosx

AMPSINFREQXSHIFT

Amplitude: Distance from the midline to minimum or maximum
Frequency: How many waves from 0 to 2

Period: (Wavelength): How long it takes to make one full cycle
Shift: y value of the midline. The average value of the function.

Period = -—-—g-’-r———-,Frequency = -
Jfrequency period

To graph: Draw a little picture! Find midline (_r_n__l_rtl-z_rgg)_(_) and period! Make 4 dashes on x-axis

and put period at the 4% dash, Divide that value by 4 to find the scale.

Write an equation for each of the graphs below
y

et ; + S X s
Y TN :;i \3/ Hamd /2 fpied

arma =2l 9= GmeSI ‘.5%7‘5”‘@“ N
ullle= ML T S ame=3 ! LLLLLLA gaft
i = —4d =9 MOS Nl <mmye €238 Yz oS
f)’\l‘lhn{. — 9\_% ‘6“2} r _9. h’“ ~—15- \. P by ‘.:{MP: 3 {
i F V7 a1k g = =313 F“m# - il
mulift = | shift=! # = =) "?3?1
0= @UDD:’(\*;{ e i i\n'\ k=

S A= 350



3. The function f{x) = @ cosdx+¢ is plotted on the graph shown below.
m,b{- VWH-M ¥ -f—;z\\

md= T c-af*/lr

mid = 3
What are the values of a, b and ¢?
@=2b=06c=3
2) a=2,b=3c=1

\5 _amp.sm QTE%X%'
l O mp
+(5
b freab
C shi f\-

3) a=4,b=6,¢c=5

4) Q= 453=-37,C=3

~

g &L

b1
2t~ —
i

4. The depth of the water at a marker 20 feet from the shore in a bay is deplcted in the graph

below.

If the depth, d, is measured in feet and time, #, is measured in hours since midnight, what is an

equation for the depth of the water at the marker? d
D d=5cos[—ﬁ—t]+9 ld MMZ\“ "99"'
mid = iy
2) [:r ] M=, 9
d=9cos|—=¢t|+5 a i -
9 :)r_:m 4N AN\
3) d=gsm[-§- ]+5 3,:\ .,\3‘ ._%_ -.\1_ .
P =5 \ [/
d=5sin[-a-.t]+9 %__E_ 4 N/ A\
»]
EJ =P TieaxShi H . < s —
o amp=3 Y=Ssin'txt¢ 1 R 1
FSiN - o 5.
ff%' I ] er 104
51’);“~ =9

- 5. Which graph represents a cosine function with no horizontal shift, an amplitude of 2, and a

penod of -—-9 .701/12 &lmdw onds at f,La

3;\ zm/

FANTA /\ %@J@w
VA

\fé u}q\m {/d/”\
P‘—ﬂ°r'

o



Iz anpsiniegx v T

Graph one cycle of the following functlons on the axes provnded qu),.:}) P %E’
P

Gmp= =21
6. y =2cos4x-3 »To@ 2 gﬂ -3 T-y=3sin7 Z %42 ety o=0 3
| ]
) P’-%NE f= L % 1) shifH=a ,}E"%’, 23
/ \\
/ X
/ ——
o o
I = >X \ - 7 X
< //':2. Ty
BTN
\\
<\ - 2T
Graph the following functions over the interval [0, 277] ainf) S 3 E i
anp=3 P = 1 flmat SEF
8. y=-3sin2x+1 —3Sin ,.gg 9. y=-cos=x+3 *’P’_ 3
flep= P> 2 ShiITY=> gy 2 4T
1) sl =TT 0 2. Tz
PN 22 e / l
\ / B ;
RS R G
\ (] 4 inn X 0 Frd X




10, Graph #(x) = 3 sin(2x) + 2 over the domain [0, 2] on the set of axes below.

t(x)
anP=2>
A3

-0
™

[
)

4

11. On the axes below, graph one cycle of a cosine function with amplitude 3, period -g-, midline

J#H‘\LS q 8 nax

¥ =-1, and passing through the point (0, 2).
Y

<

i
i
|
a4
=




Probability

Conditional Probabilities: Circle the row/column that contains the condition. Condition always
comes after the phrase given that. You will not always see the phrase given that.

“And” is not conditional.

1. The set of data in the table below shows the results of a survey on the number of messages that
people of different ages text on their cell phones each month.

Over 50 '

15-18 4 37 68
19-22 6 25 87
(_23-60 25 47 @ ;2;0{/3

If a person from this survey is selected at random, what is the probability that the person texts
over 50 messages per month given that the person is between the ages of 23 and 607

157

229

157
229
2) 157
312
3) 157
384
4) 157
456

2. A statistics class surveyed some students during one lunch period to obtain opinions about
television programming preferences. The results of the survey are summarized in the table

below.

What percentage of the school’g .

Programming Preferences

Comedy | Drama
“Waie | (70) | 8 loS”
‘| Female | 48 2 |gp
™ g 17 as”
qé(f‘e" ‘Students would prefer comedy?

Based on the sample, predict how many of the school's 351 males would prefer comedy. Justify

your answer.

T
é«éé, . O

35‘1



3. A public opinion poll was taken to explore the relationship between age and support for a
candidate in an election. The results of the poll are summarized in the table below.

Age |  For Against | No Opinion
) - \,\ =
< & 2—1:-40 /;0/ 12 |- 8 S Z \ >
41-60 20 40 15
Over 60 25 35 15

What percent of the 21-40 age group was for the candidate?

2) 25 CANi HON QU I f [ \ =/ I,L.
3) 40 5= LU [C//
460 '

0

4. A radio station did a survey to determine what kind of music to play by taking a sample of
middle school, high school, and college students. They were asked which of three different types
of music they prefer on the radio: hip-hop, alternative, or classic rock. The results are

summarized in the table below. WA
What percentage of college students prefer classic rock? Hip-Hop | Afternative | Classic Rock
(’/ (on [ HO Middie School 28 18 4
- }% b High School 2 2 | 6 |
e College 16 20 14)  ||SO
What percentage of the students that prefer classic rock are collegm 7/
/ L{ . (ondibn |

au( fees S%Ea 5%’2/ :

5. A survey about television-viewing preferences was given to randomly selected freshmen and
seniors at Fairport High School. The results are shown in the table below.

Favorite Type of Program
Sports | Reality Comedy Series
Show
Senior 83 \ 110 67
Freshmen| 119 | (LOB )| 54

A student response is selected at random from the results. State the exact probability the student
response is from a freshman, given the student prefers to watch reality shows on television.

63 )




Independence

If events are independent:
P(ANB) = P(4) * P(B)>>

P(A) = P(4/ B)

NO (ond ! W y g& nommate
13 alwayy sl —\eirql,’ﬂqb
Lot 15 gensally easier b use.

1. The results of a poll of 200 students are shown in the table below:

Preferred Music Style

pOMB)= PR~ pLB)

a4 Qo
60/ RO 2o

20

Techno Rap Country
Female 54 25 27 ||Ob
Male (TB@ 40 18 @
o Gs  ds 300

/’\.20% MQMM |

2. Atalocal mall, 125 people were asked how they choose to pay for their
merchandise. The data is shown in the table below:

/A(: Ma lll
B = 'ledmp

~

dhespt Matec

(wn;m Yoo PICES
For this group of students, do these data suggest that gender and preferred music styles are
independent of each other? Justify your answer.

Credit Card Cash
Male 40 107 @
Female 60 15 - <‘7/
) o
0O 23

Does the data suggest that the gender and
other? Explain your answer.

NG =pA)-PB)

10 _ =0
[AS ~ a5

259
728"

),_
typg%ment are independent of each

A=male

B=¢ash

whih Jov Pic

Tlporkol Decase AMB)<PR-PR)

dhesnt maHer \

A



3. One-hundred employees of a company were asked their opinion on paying high salaries to
the CEO. Their responses are summarized in the following contingency table.

In Favor Against / = \€m 4 (Q b
Mals 5 45 78, =g
Female 4 36) @ "cloesAt ma H*’(‘\
19 %) 100 whith oo picke

Based on the data, are gender an opinion on salaries independent of each other? Justify
your answer.,

P(MB)= PR pt5)
)‘/ o

Pu?é(i v Jf'

4. The results of a surv f the student body at Central High School about television viewing
preferences are shown below.

Comedy Series | Drama Series | Reality Series | Total
Males 05 65 c70)  \—73
Females 80 70 110 260
N
Total 175 135 1807\ 490

N

Are the events “student is a male” and “student p%ers reality series” independent of each other?
Justify your answer.

ANB): ﬁ;ﬁ PL3) /VWL p@/d%sr.

‘ﬁ; 40 " 490

5. Given events 4 and B, such that P(4) = 0.6, P(B) = 0.5, and P(A v B) = 0.8, determine whether
4 and B are independent or dependent.

NG =Ph) XB) - g MB (A {pf)/
’V(M@) = ,,éo LS— .8 -
pnB) = -3 Mé /Zefmfn\




Normal Distributions

Normally distributed: Use normalcdf (2nd VARS (Distr), 2:normalcdf)

1. The weights of bags of Graseck's Chocolate Candies are no_rr_@ﬂx_cggghuj‘.ed with a mean of
4.3 ounces and a standard deviation of 0.05 ounces. What is the probab1hty that a bag of these

chocolate candies weighs less than 4.27 ounces? K) il ¢
1) 0.2257 ~3) 0.7257 =
0.2743 4) 0.7757 497
U«WG" 5 -',;( / )
s 283, 0793
J 2.05

2. The weight of a bag of pears at the local market a{/’g}%gg‘s 8 pounds with a standard deviation
of 0.5 pound. The weights of all the bags of pears at the market closely follow a normal .
distribution. Determine what percentage of bags, to the nearest integer, weighed less than 8.25

pounds. n il (!E
lowel= G
et ;é =1
T)' - ,
b )qulw)
3. The scoregniia tecent test taken by 1200 students had an approximately normal distribution
with a mean of 225 and a standard deviation of 18. Determine the number of students who
scored between 200 and 245.

*J)e(qu)& P ofdn i’

nofmal Cd;}@ .CMQQ.~C\Q(1>\ ¥ becane asiing S ¥
el =
o= MG 14
M < Q25
J= ¥

4. The heights of women in the United States are normally distributed with a mean of 64 inches
and a standard deviation of 2.75 inches. The percent of women whose heights are between 64
and 69.5 inches, to the nearest whole percent, is

1) 6 ml ¢ ’ o e e
‘2’)/48 W N «1’77-61003 ’kbt(ﬁl/)g Pm,tnl“
g ( {l@}/)

3) gg ool = M
4) N =
T = 9175

5. The lifespan of a 60-watt lightbulb produced by a company is normally distributed with a
mean of 1450 hours and a standard deviation of 8.5 hours. If a 60-watt lightbulb produced by
this company is selected at random, what is the probability that its lifespan will be between 1440

and 1465 hours?

1) 0.3803 pimal (45

2) 0.4612

3770.8415 Pg,,,e/— ‘322

4) 0.9612 Jpvel s 117
o = 115G
T ‘5‘7

18D



6. The weights of students on the boys cross country team is normally distributed with a mean of
135.3 pounds and a standard deviation of 2.8 pounds. Jackson believes that the probability of a
student being between 132 and 134 is greater than the probability of a student being between 135

and 136.5 pounds. Is Jackson correct? Justify your ainswer. F ,

£ \ i Note A
Notmal _cdf ol 2 N0 2019-% {203
Jooif= 22 T/ 135

ope/= 17 vpPLl* 13?-7
YA = 135.3 o gyé;

T %Y ’

dold. 655 -

7. The number of hours students spent studying for their Regents exam is normally distributed
with a mean of 14 hours and a standard deviation of 3.2 hours. If a student is randomly selected,
what is the probability that they spent less than 5 hours studying? What is the probability that a
student spent more than 22 hours studying? Round your answer to the nearest tenth of a percent.

ol T ik noimal A5 —
Y)Ol{)j}/i‘_: g)d WM foer=0 ® 0(?3"' () ;3}3%:?
1)?5@/5 qaaqeg <A 0. . glwl E}gdﬂm o= S @

¢ ylﬂ/> et U= 14
7=32 ( _;: v=3.2

8. The scores on a math test are normally distributed with a mean of 76.2 and a standard
deviation of 4.7. If 248 students fook the exam, approximately how many students got between a

70 and an 807 ,
et 4@

Uopes= g0
M 2
T i
s (p‘i? (DQ?) ¥becavse askiy Lo =
9. The number of hours of sleep employees at a company get per night is normally distributed
with a mean of 7.1 hours and a standard deviation of 1.4 hours. If an employee is randomly
selected, what is the probability they sleep between 5 and 8 hours each night? Round your

answer to the nearest percent. If there are 2500 employees at the company, approximately how
many of them, to the nearest person, got less than 5 hours of sleep?

Dower= I/ = O_
UPP@/:g Vpper= 5
(/bt - 7:( A = 7‘1
V7 LY

| ‘ : : asBw
13- () ¥ bewwse priitab Ol (250) ¥ m?ﬁ'&d !
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Statistical Studies

A survey is a type of observational study that gathers data by asking people a number of
questions.

A good (unbiased) sample should be randomly selected where every member of the population
has a chance of being chosen.

An observational study records the values of variables for members of a sample. NO
TREATMENT IS ADMINISTERED.

A controlled experiment randomly selects a sample and randomly assigns members of the
sample to a treatment and control group. The treatment group receives a treatment while the
control group receives a placebo (if possible).

1. Which scenario is best described as an observational study?
1) For a class project, students in Health 3) A researcher wants to learn whether or not

cla/ssﬁ_s_li every tenth student entering there is a link between children's daily amount
the school if they eat breakfast in the of physical activity and their overall energy
morning. level. During lunch at the local high school,
S S0( \@ she distributed a short questionnaire to students
in the cafeteria. T Suwey

/2/)/ A social researcher wants to learn 4) Sixty seniors taking a course in Advanced

‘ whether or not there is a link between Algebra Concepts are randomly divided into
attendance and grades. She gathers ~ two classes. One class uses a graphing
data from 15 school districts. Conknl |4 “calculator all the time, and the other class never

{X?J Ly uses graphing calculators. A guidance

counselor wants to determine whether there is a
link between graphing calculator use and
students' final exam grades.

2. A doctor wants to test the effectiveness of a new drug on her patients. She separates her
sample of patients into two groups and administers the drug to only one of these groups. She
then compares the results. Which type of study best describes this situation?
1) census
2) survey
3) observation

&)~ controlled experiment

3. Which task is not a component of an observational study?
1) The researcher decides who will make up the sample.
2) The researcher analyzes the data received from the sample.
-3) The researcher gathers data from the sample, using surveys or taking measurements.
/4«)/ The researcher divides the sample into two groups, with one group acting as a control group.

il et



{
A \ . J
4. Which statement about statistical analysis is false? ()ﬂ I\j KU/) Jﬂb\ LQL

\ A D As 4
1) Experiments can suggest patterns and relationships in data. VQ \/\5{) Ui mm *5 CL/ d
2) Experiments can determine cause and effect relationships. ) | ; ' 7 1\
_3)" Observational studies can determine cause and effect relationships. { 5 ]L,% b l : 5” Q[USL( \
4) Observational studies can suggest patterns and relationships in data. )/‘Q lCC ‘\\)O/)&M} ,VQS

5. A market research firm needs to collect data on viewer preferences for local news
programming in Buffalo. Which method of data collection is most appropriate?
1) census
_2) survey
3) observation
4) controlled experiment

6. A school cafeteria has five different lunch periods. The cafeteria staff wants to find out which
items on the menu are most popular, so they give every student in the first lunch period a list of
questions to answer in order to collect data to represent the school. Which type of study does
this represent?
1) observation
2) controlled experiment
3) population survey->(ensus

_4)~ sample survey

7. Howard collected fish eggs from a pond behind his house so he could determine whether
sunlight had an effect on how many of the eggs hatched. After he collected the eggs, he divided
them into two tanks. He put both tanks outside near the pond, and he covered one of the tanks
with a box to block out all sunlight. State whether Howard's investigation was an example of a
controlled experiment, an observation, or a survey. Justify your response.

(O/I)WOMQCQ M;?@)(’m&,zl’a

H»,Q C{W/Md q ‘Iw/CétJrv'ilvijr (Sunl)'ﬁ))?ﬁ‘),

8. Darryl conducted a study comparing the statistics of baseball players in the steroid era
compared to the non steroid era. Would this investigation be an example of a controlled
experiment, an observation, or a survey? Justify your response.

f . i A ‘, 7’ Vg
Obsetuatvadl Stody. Yo A | 7 d’“{”b@
~ ‘ Y ) .6) A ) ') { 9 5~ D/ lﬁw/} .
m\% tfu)d @/aof) C(zf,d &{@J G ;;«MLH 7



Sample Distributions
To determine if something is usual or unusual, expected or unexpected:

Find the confidence interval!!
Confidence Interval = mean+2(Standard Deviation)
M argin of Error =2(Standard Deviation)

A coin (or other object) is fair if the population proportion (.5 for a coin) is in the confidence
interval

As sample size increases:

The mean remains relatively the same (it may differ due to random chance).

The spread/variability decreases.
The standard deviation decreases.

1. In 2013, approximately 1.6 million students took the Critical Reading portion of the SAT #l(gn
exam. The mean score, the modal score, and the standard deviation were calculated to be 496,
i 430, and l_lé,ﬁ%espectively. Which interval reflects 95% of the Critical Reading scores?
a2 ——30 —_— T .. :
1) 430+115 COO% dine mlefvel
2) 430+230 , ) 505
3) ss6x115 = jan £ standarc] dunarkion

A 496 £ 230 o
(= 4k +)1s)
=da6b£230 5300 Second)

2. Elizabeth waited for 6 minutes at the-drive thru at her favorite fast-food restaurant the last time
she visited. She was upset-abouthaving to wait that long and notified the manager. The
manager assured her that her experience was very unusual and that it would not happen again. A
study of customers commissioned by this restaurant found an approximately normal distribution
of results. The mean wait time was 226 seconds and the standard deviation was 38 seconds.
Given these data, and using a 95% level of confidence, was Elizabeth’s wait time unusual?
Justify your answet. L ‘ \ = nd O {.3,-'(2} na e wal

(T=X 2% TeS, Yo wal

(T= bR 237 23> gytsidp the

N ~A 382150 . P‘/.Q )
. 9. Q’)!\TM NCE
Ci %1302] " \,e wa

3. Jessica got 20 math problems for homework and complained to her teacher that this was an
unusual amount of homework. Her teacher told her to look at the number of questions in all of
her past homework assignments from the school year and find the range of the expected number
of math problems. She found that the mean was 11.2 and the standard deviation was 3. Was
Jessica correct that 20 math problems was unusual? Justify your answer.

(T = REd5x 1.2 chmcnz@:nCe (nderval
cT=11.a+a8) =1t |
LA _Af2 = £ '_ Y.
=)™ 5= Yes, 0 15 G

a4l el TN @
L9 (/v%ldv W Lki/lﬁr@\,iv‘q\,



4. A student wanted to decide whether or not a particular coin was fair. She flipped the
coin 20 times, calculated the proportion of heads, and repeated this process a total of 40
times. Below is the sampling distribution of sample proportions of heads. The mean
and standard deviation of the sampling distribution are 0.379 and 0.091, respectively.
Do you think this was a fair coin? Why or why not? CT=27 £)S.

(= =379+ -0G0 =- A

gl i H ; L3¢ -2.0al) = 1G7
015 u.;;g’: n.:;s u;u mNﬁn.as &%40 -q.‘;s o.;q q‘.’ss' o La 147, S‘C_lj
Sample Propo : NN . o i\ § . 8 2
‘/fy_S/: S 19 Jhbw& Hu 50,1%‘4’&»1(2 mlé/\/»’i l

5. Anne has a coin, She does not know if it is a fair coin. She flipped the coin 100 times and ’1_22 =13
obtained 73 heads and 27 tails. She ran a computer simulation of 200 samples of 100 fair coin /)~ "
flips. The output of the proportion of heads is shown below.

Given the results of her coin flips and of her computer simulation, which statement is most
accurate?

1) 73 of the computer's next 100 coin flips will Iy
SD = 0.050
be heads. 20
2) 50 of her next 100 coin flips will be heads. 10 l ’ ‘
_3) Her coin is not fair. 273 i nek i {—Ml ol : .,O.I'HOL“ “0 ”0 Izi..eg
4) Her coin is fair. o o afa 0.35 40 45 05 55 0.
) (orTrldng IW/V‘ CT=RKE2DS¥  (T=.467+205) = ST

~dG1-20sd) = .39

6. The results of simulating tossing a coin 10 times, recording the number of heads, and L-347,591]

repeating this 50 times are shown in the graph below. 14

12 H

3 10 ° H

8 H H

8 8 & 2 ¢

4 s & & ¢ o

2 s ¢ 2 2 2 28/(3 .
0Of—r—3—5 % ¢ o o (e o |
01 2 38 4 5 6 7 \_8/10

Number of Heads

Based on the results of the simulation, which statement is Sfalse?
1) Five heads occurred most often, which 3) Obtaining three heads or fewer

is consistent with the theoretical occurred 28% of the time.
robability of obtaining a heads.
2) Eight heads is unusual, as it falls 4) Seven heads is not unusual, as it falls
outside the middle 95% of the data, within the middle 95% of the data.
0. _\~e
—};5’ =3k I?},Q fas

7. Suppose two sets of test scores have the same mean, but different standard deviations, o and
ty, With @ > ;. Which statement best describes the variability of these data sets?
1) Data set one has the greater variability. 3) The variability will be the same for
each data set.
’ZKData set two has the greater variability. 4) No conclusion can be made regarding
q )”WQ ¥, Jﬂ S qmm 3 “Q;t/ the }farlablllt)}' of ettl}er se't} l \/L"\/V'{ \j ;\1 \Tb
S e | | w | 3—%/%’6&%0 g bon /gl/?b\ ’('l : D J
NaRE Al e B Y2z 4o
the iy i Soe i g posihie Yeaonsh

0y (a0 | Vu\\"\'ﬂi\ﬁ\y\ﬂ“



8. Stephen’s Beverage Company is considering whether to produce a new brand of cola. The
company will launch the product if at least 25% of cola drinkers will buy the product. Fifty cola
drinkers are randomly selected to take a blind taste-test of products 4, B, and the new product.
Nine out of fifty participants preferred Stephen’s new cola to products 4 and B. The company
then devised a simulation based on the requirement that 25% of cola drinkers will buy the
product. Each dot in the graph shown below represents the proportion of people who prefetred
Stephen’s new product, each of sample size 50, simulated 100 times.

Mean = 0.247
S. D. =0.062

il Esmm

Q.
|||||||||||||||||

Proportion Preferring Stephen’s Product

Assume the set of data is approximately normal and the company wants to be 95% confident of
its results. Does the sample proportion obtained from the blind taste-test, nine out of fifty, fall
within the margin of error developed from the simulation? Justify your answer. The company
decides to continue developmg the product even though only nine out of fifty participants
preferred its brand of cola in the taste-test.. Descrlbe how the simulation data could be used to

support this decision. ‘
(T=X=a> Lol
LYyl (06 _,37l |
i -ak obd) = ;123 (,IQS/ g 1Y in M{

E’mg/ogﬂj (nHidinte siErval -
a3 },S mmz& MQ Comgz(’ﬁmct
\Mg SO n‘Jr iy an
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9. Charlie's Automotive Dealership is considering implementing a new check-in procedure for
customers who are bringing their vehicles for routine maintenance. The dealership will launch
the procedure if 50% or more of the customers give the new procedure a favorable rating when
compared to the current procedure. The dealership devises a simulation based on the minimal
requirement that 50% of the customers prefer the new procedure. Each dot on the graph below
represents the proportion of the customers who preferred the new check-in procedure, each of
sample size 40, simulated 100 times.

Mean = 0.508
SD=0.078

00000000 RR0R0000
(sonoosesoes

jpeooDPOOCORDD
a2 21 1]
000000000000

H
L3
; § 1 ] T T T. ]
0.40 0.45 0.50 0.55 0.60 0.65 0.70
Proportion Preferring New Procedure

Assume the set of data is approximately normal and the dealership wants to be 95% confident of

its results. Determine an interval containing the plausible sample values for which the dealership
will launch the new procedure. Round your answer to the nearest hundredih. Forty customers
are selected randomly to undergo the new check-in procedure and the proportion of customers
who prefer the new procedure is 32.5%. The dealership decides not to implement the new
check-in procedure based on the results of the study. Use statistical evidence to explain this
decision.

= SD(D 1&(/0‘)&5] = (/(0 Z . %S/aéﬂéﬂ

.5l -3(07%) =35
J2AS D ot
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10. A radio station claims to its advertisers that the mean number of minutes commuters listen to
the station is 30. The station conducted a survey of 500 of their listeners who commute. The

sample statistics are shown below.

% 29.11
5, | 20.718

A simulation was run 1000 times based upon the results of the survey. The results of the
simulation appear below.

40 : samples = 1000
mean = 29.101
" . SD=0.934
> :
§ H
m 3 : Ll
g ,
. s o3d .
10+ '
0 . ‘.’.' .T . - : .0 : ::. [’ L]
27.0 28.0 29.0 30.0 31.0 32.0
Time

Based on the simulation results, is the claim that commuters listen to the station on average 30
minutes plausible? Explain your response including an interval containing the middle 95% of
the data, rounded to the nearest l@r/eg’ih

7‘”:? —(/\57 | )
solataEn =24 [ 3133, 04]]
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11, Fifty-five students attending the prom were randomly selected to participate in a survey
about the music choice at the prom. Sixty percent responded that a DJ would be preferred over a
band. Members of the prom committee thought that the vote would have 50% for the DJ and
50% for the band. A simulation was run 200 times, each of sample size 55, based on the premise
that 60% of the students would prefer a DJ. The approximate normal simulation results are
shown below.

Using the results of the simulation, determine a plausible interval containing the middle 95% of
the data. Round all values to the nearest hundredth. Members of the prom committée are
concerned that a vote of all students attendiiTg’tﬂe—prom may produce a 50%-50% split. Explain
what statistical evidence supports this concern. CT=X 525«

S.D. = 0.068

2g] Maan = 0.602 : . &,0; L'DC:(D%) = o i

~ T pop-atoet] = 4
£-47,.73]
25 IS inside P (o f‘i‘C@/OCQ
— el So SO% iy an
040 0.45 0.50 suﬂrv.Sasme::S"un 0.85 0.70 0.75 «QWL@ UCIIUG

12. In a random sample of 250 men in the United States, age 21 or older, 139 are married. The
graph below simulated samples of 250 men, 200 times, assuming that 139 of the men are
married.

a) Based on the simulation, create an interval in which the middle 95% of the number of married

men may fall. Round your answer to the nearest integer.
b) A study claims "591)}9_@t of men 21 and older in the United States are married." Do your
results from part a contradict this claim? Explain.

® |sberon ¢ (L=X x5 -

8D=7. s. ~ 13%.905+ Q(/LQSO\ ": \SS

5 12 .  =12%.Gos- A(1-49s0)=123
£ ti /1331557
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To determine if a treatment is effective
1) Find the mean difference between the treatment and control group
2) Rerandomize the sample many times and record the mean differences on a dot plot
If the mean difference falls within the confidence interval (more than 5§%), the
treatment is not effective.
If the mean difference falls outside the confidence interval (less than 5%), the treatment
is effective.

1. Seventy-two students are randomly divided into two equally-sized study groups. Each
member of the first group (group 1) is to meet with a tutor after school twice each week for
one hour. The second group (group 2), is given an online subscription to a tutorial account
that they can access for a maximum of two hours each week. Students in both groups are
given the same tests during the year. A summary of the two groups’ final grades is shown

below: _ - ,
K- 1l-%3-% - =309

Group 1 | Group 2 G average, 5*“«(/[0”9
x 80.16 | 838 | N guopl Scoredd 364
S, 6.9 5.2 Pomnls lower than grewe Q.

Calculate the mean difference in the final grades (group 1 — group 2) and explain its meaning in
the context of the problem. A simulation was conducted in which the students’ final grades were

rerandomized 500 times. The results are shown below.

70

p .,
14 o
-0 -8 -6 -4 -2 0 2 4 6 8 10

Simulated Group Mean Ditferences
Use the simulation to determine if there is a significant difference in the final grades. Explain
YOuT ISEE Tes, _30 of molk 2L ocpied v
o LoD imula by s
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2. Ayva designed an experiment to determine the effect of a new energy drink on a group of 20
volunteer students. Ten students were randomly selected to form group 1 while the
remaining 10 made up group 2. Each student in group 1 drank one energy drink, and each
student in group 2 drank one cola drink. Ten minutes later, their times were recorded for
reading the same paragraph of a novel. The results of the experiment are shown below.

Group 1 Group 2

(seconds) (seconds)
17.4 23.3
18.1 18.8
18.2 22.1
18.6 12.7
18.6 186.9
16.2 24.4
16.1 21.2 [
153 21.2 y 5 [ S A )
17.8 16.3 4@‘0,0 //1 had 36mML
19.7 14.5 C . i (,(:

Mean=17.7 | Mean=18.1 \/QV(V) ’\(6(54‘ f[QQL 16

. ==

oy
Ayva thinks drinking energy drinks makes students read faster. Using information fro)rn the
experimental design or the results, explain why Ayva’s hypothesis may be incorrect Using the
given results, Ayva randomly mixes the 20 reading times, splits them into two groups of 10, and
simulates the difference of the means 232 times.

Simulated Differences

h. O O N
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Ayva has decided that the difference in mean reading times is not an unusual occurrence.
Support her decision using the results of the simulation. Explain your reasoning.
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3. Joseph was curious to determine if scent improves memory. A test was created where better
memory is indicated by higher test scores. A controlled experiment was performed whete one
group was given the test on scented paper and the other group was given the test on unscented
paper. The summary statistics from the experiment are given below.

Scented Unscented
Paper Paper
x 23 18
Sx 2.898 2.408

Q” —\% S

Calculate the difference in means in the experimental test grades (scented -unscented).l A
simulation was conducted in which the subjects' scores were rerandomized into two groups 1000
times. The differences of the group means were calculated each time. The results are shown

below.
s 5 E mean = 0.030
BRI IR st. dev. = 1.548
40 s i 3388i.d3
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Simulated Group Difference of the Means

Use the simulation results to determine the interval representing the nn(‘_d;dl'gﬁ% of the
difference in means, to the nearest hundredth. Is the difference in means in Joseph's experiment
statistically significant based on the s1mu1at10n‘7 Explain.
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4. To determine if the type of music played while taking a quiz has a relatlonshlp to results, 16
students were randomly assigned to either a room softly playing classical music or a room softly
playing rap music. The results on the quiz were as follows: H < WLU nd P\ aume o \T‘

) Y Qud St “f'/bib‘r((/(
Classical: 74, 83, 77, 77, 84, 82, 90, 89 Jrhi P V‘%}uJSTLuJ./,
Rap: 77,80, 78, 74, 69,72, 78,69 7w 0»" UW“%
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John correctly rounded the difference of the means of his experimental groups as s How did {, S lidkein 5
John obtain this value and what does it represent in the given context? Justify your answer. To 1. .. WP
determine if there is any significance in this value, John rerandomized the 16 scores into two

groups of 8, calculated the difference of the means, and simulated this process 250 times as

shown below.

Classical vs. Rap
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Difference of the Means

Does the simulation support the theory that there may be a significant difference in quiz scores?
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Exponential Regression Equatlons
1) Stat, Edit )89 \D/) wn‘(\’\ a amcp (
2) Input x column into L1 and y column mto an )( e

3) Stat, Calc, 0: ExpReg
4) READ AND ROUND CAREFULLY

R
1. The accompanying table shows the number
of bacteria present in a certain culture over a
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S-hour period, where x is the time, in hours, 1,000 (o4
and y is the number of bacteria. 1,049 , g =949.4u3

: T Iy
Write an exponential regression equation for 1,100 Y =92q.97 S(l.eH43)

1,157 =
1212 =130

1,271

this set of data, rounding all values to

Sour decimal places. Using this equation,
determine the number of whole bacteria
present after 6.5 hours.
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Amount of Water Vapor That Will Saturate

2. The accompanying table shows the amount 1 Cubic Meter of Air at Different Temperatures

of water vapor, y, that will saturate 1 cubic Tempe‘:;:ure x) | Water Vapor (y)
meter of air at different temperatures, x. ) (9) E)QO Q .
-20 1 \)
Write an exponential regression equation for -10 2 2 (.b)
this set of data, rounding all values to the nearest 0 5 J= X
thousandth. Using this equation, predict the 10 9 *q 199( I %‘5!)
amount of' water vapor that will saturate 1 cubic 20 17 =41 (.06g)> e
meter of air at a temperature of 50°C, and round 30 29 ) '
your answer to the nearest tenth of a gram. 20 50 ~£&5)’
3. Jean invested $380 in stocks. Over the next 5 yeats, P——— i o1 Block
H H y
the value of: her investment grew, as shown in the irvastmant () in Dollars (7)
accompanying table.
0 380
1 395
2 41
Write the exponential regression equation for this 8 427
set of data, rounding all values to two decimal places. 4 445
Using this equation, find the value of her stock, to 5 462

the nearest dollar, 10 years after her initial purchase. C l))
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Complex Formulas
List what each variable represents and carefully substitute the appropriate values in |

1. After sitting out of the refrigerator for a while, a turkey at room temperature (68°Fc))is placed
into an oven at 8 a.m., when the oven temperature is 325°F, Newton’s Law of Heating
explains that the temperature of the turkey will increase proportlonally to the difference
between the temperature of the turkey and the temperature of the oven, as given by the
formula below:

T=T,+ (Tu T )e
T, = the temperature surrounding the object gg 5
T, = the intial temperature of the object (/ ¥
¢ = the time in hours 7
T = the temperature of the object after  hours T-
k = decay constant ,C(,;b

e-turkey reaches-the-tempe c-of @ mately-10 er 2-hours. If the value of k is
.066, wr1te an equatlon to determme the ternperature of the turkey after ¢ hours Determine the
Fahrenhelt temperature of the turkey, to the nearest degree, at 3 p.m. %] g A—M -30M = 7) /7005

T= 225 +([-325) -0kt
T=32S + (b% ,335) e~ ok
T=63>

2. The loudness of sound is measured in units called decibels (dB). These units are measured
by first assigning an intensity 1y to a very soft sound that is called the threshold sound. The

sound to be measured is assigned an intensity, 7, and the decibel rating, d, of this sound is

found using & = 10log :,{- The threshold sound audible to the average person is
0

1.0x 107 Wim? (watts per square meter). Consider the following sound level classifications:

I:o ‘ ik H)I’MOKO

Moderate 45-69 dB .
Loud 70-89 dB T ik
Veryloud | 90-109 dB~, d decbal fihng
Deafening m
How would a sound with intensity 6.3 x 10~ W/m? be class1ﬁed‘7 l(‘) 3 s
1) moderate /i ;

2) loud , X
%Zﬁeﬁii d= l l()éf%aleo"”“

d=47.a4%..
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3. A baseball is hit straight up from a height of 6 feet with an initial velocity of 90 feet per
second. The equation that models the helght of the ball, s, as a function of time, #, is

= ~16¢% +v,t + 5, Whete v, is the initial velocity and s, is the initial height. How high is the
/
ball after 4 seconds?

: 2 »@%

4, Kayla needs $30500¢ OAO for a down payment on a house she plans to purchase in 8 years. She
decides to invest in a savings account which gets 3.5% interest, compounded at the end of
each year. Assume she make the same dep051t on Ja_ﬁuary 1* each of the 8 years and makes

no other deposits or withdrawals throughout the year. Use the formula, 4 = — ((1 +r) =1)

where A is the amount of money in the account after ¢ years, d is the number of dollars
invested at the beginning of each year, and » is the annual interest rate of the account,
expressed as a decimal. How much money should Kayla put in the account at the beginning
of each year to reach her goal?

A=20,000 go,wo_%;ég_oiﬁ/\ 331430~ /

Jr(j@/() 35
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5. A formula for work problems involving two people is shown below.
* 1 1 1

h'h T
¢, = the time taken by the first person to complete the job
t, = the time taken by the second person to complete the job
t, = the time it takes for them working together to complete the job -1 )

Fred and Barney are carpenters who build the same model desk. It takes Fred eight hours to
build the desk while it only takes Barney six hour IS, Write an equation that can be used to find
the time it would take both carpenters working tog‘@ther to build a desk. Determine, to the
nearest tenth of an hour, how long it would take Fred and Barney working together to build a
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Profit
Profit = amount made — amount spent

Profit = revenue — cost
To find profit, revenue function — cost function
*Keep, change, change when subtracting polynomials

1. The profit function, z(x), for a company is the cost function, ¢(x), subtracted from the revenue
function, »(x). The profit function for the Acme Corporation is p(x) = —0.5x* + 250x — 300 and the

revenue function is #(x) = —0.3x” + 150x. The cost function for the Acme Corporation is =03 SO
T 0,50 =250 £ 300

W e(x) = 0.2x° - 100x + 300 3) elx)=-0.2x" + 100x - 300 /7

2) c(x)=0.2x* + 100x + 300 4) c(x) = —0.82° + 400x - 300 A UK 30
A =-c) . = = (1) - p(¥) |

LN ({«)((\L) d\“ ~0. %2 FISOX) —(-0-5XK > 1 0% -320) :
L(‘ﬂ‘\’;%‘ = \i) . 9gou (an Use VIC Shukgy ot trsP0m

2. A manufacturing company has developed a cost model, C(x) = 0.15x” + 0.01x + 2x + 120, where
x is the number of items sold, in thousands. The sales price can be modeled by 5(x) = 30— 0.01x.
Therefore, revenue is modeled by &{x) = x® 5{(z). The company's profit, 7{x) = R(x) - C{x), could

be modeled by ;. » )
1) 0.15x° + 0.02x% — 28x+ 120 3) -0.15%° +0.01x% - 2.01x— 120 2“#’:%(30“00{“
= . 4) _ 3
0.15x° DD2x + 28x— 120 ) —0.15%° +32x+ 120 20%x—.0lx™®

Ly ) —( k)

Pl _0. 0l w )= (015 +ol* FxH 2o : T
‘“’Dj = P(:{D} éiﬁ?ﬁ le) (0. 15 +-0lx> +ax "l.lO)/l;o = THOH -
Mo

K}VM 5 3. A major car company analyzes its revenue, R(x), and costs C{x), in millions of dollars over a
VK/ \V( fifteen-year perlod The company represents its revenue and costs as a function of time, in years,

x, using the given functions.

190 28x -0 -0 1SKE

R(x) = 550x° - 12,000x* + 83, 000x + 7000
C(x) = 880x° - 21,000x° + 150, 000x — 160, 000
The company's profits can be represented as the difference between its revenue and costs. Write
the profit function, ~(x), as a polynomial in standard form.
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