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Multiple Choice Strategy with Variables

If variables in the problems and answers:

10STO —» X, 158TO - Y,

Type in original problem, write down the value.

Type in each choice, write down the value.

If they match up, they are equivalent.

Check all four choices as more than one may be equivalent!

V2
1. The expression 6z’ + 1;}; st ks 2 ?33
37
@33‘ +4x-1+ 3 q/ﬁ’—?’ 3) 6x° —x+ 13~ TR
_ s 3 49 151
2) 6x° + 8x 2+2x+3 4y 3x° + 132+ 5 e
o
2. The expression w is equivalent to
2x+3
2 31 2 15
D) 2x +3x—’f+2 +3 3)2x +2‘.5x+5+2‘_“-3
3 2 - L
@y =347 c@_o 4) 2x* - 2.5x-5 e
, C o 18932
3. What is the completely factored form of &° —4k° + 8%™ — 32k + 12k~ - 487
1) (k- 2)k - 2k + 3k + 4) 3) (k+ 2k - 20k + Bk +4)
2) (k- Dk -2k + 6)(k+ 2) @Yk + k- D+ 6)Ek+2) 1543
2|00
4. When factored completely, the expression 3x* ~ 5x ~ 48x + 80 is equivalent to
1) ¢ - 16)(3x - 5) 2O DG + - DBx—-5) oo
2) (¢* + 16)(3x ~ 5)(3x + 5) 4) G+ ) — NGx - HBx - 35)
/Lﬁe S}ﬂd‘d’!& 1% __q(a <oy’
5. Given i is the imaginary un1t (z-y0? in 31mplest form is
D) y* —dyi+4 3) o +4
y? ~4yi+ 4 Hy'+4
— 840
6. The expression (x + - G- 1')2 is equivalent to
10 3H-2
2) -2 + duxi @ﬁbcr‘ Yor
~Wpo -390t

7. The expression 6xi’ (-4xi + 5) is equivalent to
1) 2x-5 3) -24x% 4+ 30x-i
) ~24x% - 30xi 4) 26x- 24x%i - 5i

AP -0



30

8. The expression is equivalent to

atp?
6
30 a
1) 3 -:-Q-g'/_]) 3) %
.5
2) % 4)a?p™

x‘[y2 o 9,”—3—7

9. Which expression is equivalent to TR <4

xy”
3 2 6
1) X 2 X 32 @) Y 4k
)y2 )}r'6 )x x3 /Z{—""

f et
10. What is the product of 3/ 42*b* andd 16462 9 4171794 M 4
@miﬁxfﬁ) UM, 3)sap?ifa?

2) 4e’b> 4/ a 4)8%° U a
—703 . > pedni 5T
11. The expressiork3) 16x°y’ is equivalent to
1 7 1 ¢
@2}:2_):4 qgg r 3)47{2}"
2) 2x°y% 4) 4x%y%

2 K- .
12. For pgsitive values of x, which expression is equivalent to ~/ 162% o 2 + Af8x]
O &) 3., D iz il
D &f7) 9 4ol
g

12
13. Written in simplest form, ﬁz? where ¢ = 4, is equivalent to
1) c+d QY c-d — =N
d+2c d+2¢ 7
2) ¢~d 4) -c+d
d+ 20 d+ 2

-2y

. =3xf-sSx+2 _
14. The expression ﬁ can[%?rewntten as
1) -3x-3 3) -~
2
20+ 2x "la’
7 =3x-1 A} 1, 2 e
) - O) T +x (00

X



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° (- 252625~

11 (Y+}=)3 —z3+3ry+ ¥ 14 ’/5 Yg2s X

O (o +55 = (@* - 5%+ (?am“ 2 ) oseas=lospIS
1) I, only 3) Il and III
2)landIl  AylandIll

)

>
2. Which expression(s) are equ1valent to = o 5 , Where x = 07 <
: 2"
..) e =
E -4 3
I. 3 2 1L 3 -3
1) II, only 3) IlandIII
2) TandII 4y 1,11, and 111

3. Which of the following identities hold true for all real numbers?
L2 +2y) =x* +4x*y +4y* [l =900 .~
IL (5% —42°)(x? +42%) = x* —162° ~ 13224 0000 = ~L¥IM 0000
Il (x+y)(x* —xy—y)=x"—y" - (33’75/‘4 ~2375

1) I, only 3) IT and III only
2yl and Il only 4) I and I1I only
4. Which factorizations are correct? "

1. & +276° = (a+3b)(a® —3ab+9b?) IAUYS=ANIS v

1)
H.c*—6c” +8c+5¢° —30c+40 =(c—2)(c— 4)(c+5) 730 =19€
I 1-x* =1 +x)*(1—-x)* ~Qaqg # 9%0( x
1) I, only 3) IT and III only
@ and II only 4) 1, 11, and III
5. Which factorization is incorrect? 2
1) 4,a: —49= (2k+ T2k-T) 3 5|7 9*7\ v
2y ¢° = (a-28)at + z'ab+4b y =0 = ~We

@rfz + 3t —dm+12= (-2 (n+3) 7771? Z(‘/?{b X

4 Pastebtarasteb= (e DE+DE+3) 17021

A, /

6. Which expression has been rewritten correctly to form a true statement?

U))UH-TJ +9Lx+"1—b—(x+r3p' f’U NLU/?’) x 3 —4xp* - 12y° =

f’; ULE#{LI{J :,:r | vl 7UL/U

/

(x— )z + 3
2) xt+ax 4 =36 = (x+ -1 D) (P - -502 - -6= -NEP-6)



Multiple Choice Strategy with Equations

-Store each potential answer ( STO — X)

-Type in equation

-1 is correct, 0 is incorrect

*Be sure to check all potential answers as most equations have multiple answers

1, The solution set of the equation ~/x+3 =3—xis
(1] stodx ¥2237

2) {0}

3) {L6) [ STO3X @ 323 <

4) {2,3}

2. What is the solution set for the equation ~f5x+29 = x+3?
( Eq}} ysposx g 7=17

2) -5 ;

3) {45} TSONX@ [54FF X

4) {54} -5 V3K O 2ED >

3. The solution set of ~f3x+ 16 = x+ 2 is
1) {~3,4} ,

2) {43 -4 S0 @ 2F2 X
yds} % SOX # 5=25"
4) {-4}

4. The solution set of the equation ~/2x -4 =x-2is

I §<2.-4
) §2,4} }'.1 STOSX fozov”
3) (4} 4 STODX 4 220

4 {1}

5. What is the solution set of the equation o il

1)_{2,3} 3 DTO>SX ER

2} ASOSX §-5=2"5v
3) 3}
4




6. What is the solution set of the equation 3;::55‘ -5 —3:?

1) [3
371

2) [7
7]

3} 3
[

L -k
P o 47

% s10-x § -] =1/

7. The solution set for the equation /56~ x = xis
) (87 =Y ST3X @ g X

2} 1B}
A,_;yg?} 1 103X 4 921"

4) (1}

O
8. The zeros for fix)= x* - 4x> - 9x* + 36x are
ﬁT @34} o STOPX 0=O~
2) {0,3,4} 7 :)mg)(a:ot/
3) {0,£3-4) 2 SO Oﬁo;
4) {0,3,—4} ‘,{ Sm.;x O:(}

9. Which values of the following is a solution of the following system of equations?
1) (0,4)

2) 2,0 b y=3x—6
4,6) 4 S&X E:fﬁ y=x2—x—-6
H@-n" T

10. Which ordered pair is a solution of the system of equations shown below?
= =5
2 6.9 < smax biss At

(-5,10) ° Ay, 2, AN
“3 o o STO W G+3) +(y-3)* =53

11. Which ordered pair is in the solution set of the system of equations shown below?

1) 5256) ¥ -x?432=0
2) G.1) _
3) (1,-3) p=0 =gy

6-2) _[, $ROSY ¥070
-2 SR>



Open Response Equations

1) Type in left hand side into Y1

2) Type in right hand side into Y2

3) Adjust window (if necessary)

4) 2™ Trace (Calc), 5: Intersect

5) The solution is the x value of the intersection

*You may want to divide both sides at the beginning to make the values smaller

1. Solve for all values of x: ~/x-5 +x j 7 D;Jw)p(:}-

Wgﬁ«;qb Y (T =

2. What is the solution set for the equation ~/56-x ‘: x2  dadeiSeck
W Wg{lgﬁ 11 X=")

3. What i the solution set for the equation /5x+ 29 ) X437 |

ppindas 91 |12 Talersedd

SN | x=¢f
4. Solve algebraically forx: vx*+x-1+11x$7x+3  T,lgSe (-
wwiaa‘) M Y [ T2 o= "C’

5. What is the solution set of the equation 230 5 +1 * p i 3 ? D/g J.pfse C]L

Yblduﬁ 300& | 9 =)

3x+ 25 3
6. What is the solution set of the equatlon 3 E? DL 7 leﬂ €C|—

(oo Qe Tl ke

7. What 1s the solution, if any, of the equation E e Cr Sl ? }/}J@VS?C‘}—

WALy gw@ q [y x=

8. Solve forx: - -3 %— :DV(\\P\DCC“‘

W5 o bk hed oo
1[0 Sep. Igotimd Zh0x 1




9 Solve the equation 2x° —x* —8x 34 for all values of x. X':..__ — g
a}aacp H U Zddbeck Xz, 5

10. Solve f {=4 4 Inlelect- ¥= 3
. Solve for x: x* +x% F4x+ e
wvdas gsof 4L 1 42 \’i—“:__’%‘
X=7
11. Solve forx: x* —2x* £x-2 =
ondas good % o e ,izlﬂl
xX=5
12. Solve for x and round your answer to the nearest thousandth: ! —~(1.8)" $7.5 Tovletlec -
)
Windkh gosd - | j ¢ L x=4 407

13. Solve for x and round your answer to the nearest thousandth: 2 [%J l: 4 J’an ,‘..'Spq«

W M’,b‘v’) 300‘9

q] 172 x= 63
14. Solve for x and round your answer to the nearest thousandth: 1- 203> -5 -T-’H‘IGVS&—J*
wmoiwi_; Seacp ?l t ez, <
15. Solve x* + 5" $4c+20. T lafsech  X=~S
acbl),)(‘ 3 mux i [ TL X=-2.
Y=
16. Solve for all values of x: x*+4x” + 4x? f -16x TadetSect X=0
ad st | M Lf[ P! il

17. Solve for x and round your answer to the nearest hundredth: 47- 5 f 12 fnbﬁ é(‘;,'-—

M}b\*j Wi 13 X=2) 04

18. Solve for x and round your answer to the nearest hundredth: 8+ 2(4)* % 4 l}l“{”}f d_

aopjug}r @MM (*([ “l x=514



Profit

Profit = revenue — cost, p(x)=r(x)—c(x)

Net worth = value of accounts - debt

*Keep, change, change when subtracting polynomials

Wios (an USe MC SH3y gae S e b 0P

1. Mr. Schlansky’s tutoring revenue can be represented by r(x) = 25x* —90x +14 and his costs
can be represented by ¢(x)=12x>+21x+ IO./If’HFPOxf::_‘C&n be determined using

p(x) =r(x)—c(x), write a polynomi efion\what would represent p(x).

o= (ase-a0ct) L33kt
oS- 0% Y
"‘“]QX: ‘gl)( -0

N) N._.: IZx-1lx+d

2. Stone Manufacturing has developed a cost model, C{x) = 0.18x° + 0.02x* + 4x + 180, where x is
the number of sprockets sold, in thousands. The sales price can be modeled by 5(x) = 95.4 - fix
and the company’s revenue by R(x) = xe 5(x). The company's profits, &(x) - C(x), could be
modeled by \K’@ -b o2

1) 0.18x° +6.02x% + 91.4x + 130 ‘ ~0.18%% - 6.02x° + 91.4x— 180

2) 0.18x°-598x" - 914x+ 180 _———4)—0.18x> + 5.982% + 99 4z + 130

- f’:“\ AT o T ) : '
US4 ox) LUK L0052 +4x HB) 1536, 00 94 150
ASAX A~ VBXP-. 025~ Y I60

3. Chet has $1200 invested in a bank account modeled by the function P(4) = 1200{1.002)", where
P(x) is the value of his account, in dollars, after » months. Chet's debt is modeled by the

function Q(z) = 10022, where Q(x) is the value of debt, in dollars, after » months. After » months,
which function represents Chet's net worth, R(x)?

1) Rz = 1200(1.002)" + 100 (3)° R(m) = 1200(1.002)" - 100%
2) R(x) = 1200(1.002)"* + 100x 4) R(z) = 1200(1.002)"** - 100%

}?(ﬂ) - p(n) - @(ﬂ)
Pla) = 120001,602Y"~ |90

g



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

be modeled by (30 -.0l%)
1) 015x° +0.02x° -28x+12ﬂ 3) -0.15x +0.01x* - 2.01x- 120
@p -0.15x° - 0.02%* +28x-120 4) -0.15x" + 32x+ 120

X (30-.0\ ¥ < TT5,3. 0l ¥2x+130)
-_%,_Lg_qx—g_f__)& - . 15% ”'__‘_9_!?( :?_%‘—IQO

ey

5. A major car company analyzes its revenue, K(x), and costs Cfx]), in millions of dollars over a

fifteen-year period. The company represents its revenue and costs as a function of time, in years,

x, using the given functions.
R(x) = 550x° - 12,000x* + 83, 000x + 7000
Cx) = 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.

(55053 =13,000 X +83,000% F1000) - (680>~ 3|00 x> v 159000 x -140.000)
ST ~12,000%> +¥3,000 X 1000
=530, 1 oy ) O +Hlboay

C a3+ 90005 G0 x> =l 1 0% H67000

6. The profit function, »(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

AP e(x) =025 - 100x + 300 3) e(x) = -0.2x% + 100x — 300
2) o(x)=0.2x* + 100x + 300 4) efx) = -0.8x% + 400x - 300

P = (k- ¢ (+) )

C(‘ﬂ () ~p(4) @
=(-o. ;x’”f’”q (8% 13 w30

’7;. )(}4f | SO%
G - A80% F F%C}O
:.,_.—.—/"'f

IS = 0% %y {3



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 remamder goes

over the divisor.
(Put 0 as a placeholder if necessary)

Divide each of the following polynomials
1 2x% + 5x* - 31x -84

S 3| -84
~

~| = O
3‘x3+5x"’-1 Q:'X";%‘
X+2

- ~|
211395
\@3&%‘

| 2 -6 1
56xx5;c+33 [0 O - 3
¥ S 147

_3 > D

9 xt=2x2 - 7x+12

K?é’ CI3XH)-

@%ﬁ)@ I 49 5O

e Ll O-2-713
- 30 -l
- 3¢ 197 -11o

i

)

3 2
4, 4x" +12x* =5

vi5 —5/‘/ R o -5

-20 40 200
)85’2940 XS~ T =5 35

x—-2

2 25 0 0 o

10 20 4o
;S 290
8. -3x* +10x -6
x+1

v



@5 OO

foeot J‘F ==='t!‘ thyg Nty

: i
To determine if a binomial is a factor: si;;f‘:i'i *fﬁf‘
Find the remainder! (Use remainder theorem) ﬂ-*i:;%;l_.a? X ; i
If the remainder is 0, it is a factor E]«i,, .m,,, -u=g:-

If the remainder is not 0, it is not a factor
1.Is x—6 a factor of p(x)=x"—6x" +4x—1? Explain your answer.

PO - (076040 -1 No, tha femenlic is a0k O
b=
2.1s x+2 afactor of p(x)=x"—3x" —8x+42 Explain your answer.
D)= (P-3¢3 8-+ W, Uy temambe vs O
pEN =0

3.1s 2x+1 a factor of p(x)=2x"+5x+272 Explain your answer.

D=0 K= é P*‘g} | ‘LYL S(~ 3) ) “CQS(“,E femaundee s O
|
ax:;;‘/ P-5) =0
= B

4.1s 3x—2 afactor of p(x)=3x"-2x’ 27x+18‘7 Explain your answer.
3>< 0 2 p 232V 0B 0 2 HE
’zx %/ \-:O s fhe femambis s O
5. Determine if x~ 5 is a factor of 2x* - 4x* — 7x - 10. Explain your answe
DI\ =2( PSS =10 N Hh fettndr )
As) = O? %

6. Which binomial 1safact0r of x* —4x* - 4x+ 897 o\ = \g4
@x-2 P)= O 3) x-4 plA=
2) %42 = b 4) x+4 pid= Y

7. Which binomial is not a factor of the expression x° — 11x* + 162+ 547

1) x+2Pf3—\'O 3) x-6 P=0O
@) x+4 pl4) = )20 D x=7 gq)=0



8. Which binomial i 1s not a factor of the expression x° —6x” —49x — 662

) x-11 pUl)= 3) x+6 Pl = - oY
2) X+2 L‘)\"O 4) x+3 P = O

9. Which binomial is a factor of the expression X =Tx—-62?

1y x+3 P[3=—12 3) x-2 pA= —13
2) x-1 pt” = -2 &> x+2 /0(_()) = 05

10. Which binomial is not a factor of the expression ¥ 45—~ 25%4282
O x+6 P(‘{": g2 3y x-1 plh= o

2 x=7T 7N =0 4) x+4 pl4)= O

11. Which binomial is not a factor of p(x)=2x"+7x’ —5x—42

D) x+a 2 pld)= O 3 x-1 = ‘\O
px+1 i 4) 2 = (317 ()
@x+1 pi= (o )a{jr(f_?(‘ e
=-\
12. Which binomial is not a factor of p(x)= 2%’ —5x% +6x-22
1) x-1 A= i .,Qxfzo Axi=0 3) 2x—1=0 ﬂg\ O
2) x=2 N> b '@ 2el=0 k) w-r;_

f%x-l 9\)&"”\
f’)
uk c‘c ‘fC{‘*‘-‘-\

13. Given PX)=x"-3x" - 2x+ 4 Whlch SW
1) (x-1)is a factor because P(-1) =’ -r 3) (x+1)is a factor because (1) = 0.

2) f’x+ 1) is a factor because F(-1} q\z @ {x- 1) is a factor because F(1) =0,

D) = (N3 pu) = ()*-3UV=-200 4

=2 5 )
14. If fix) = 2x* - x* - 16x+ &, then !{E}:CJ x_'l/l
1) equals 0 and 2x+ iqua factor of flx)  3)~does not equal 0 and 2x+ 1 isnota
- = =8 ‘;:‘ fa Ax)
@ equals 0 and 2x - 115“33 factor of flx) 4) does not equal 0 and 2x - 1 is a factor
w

of fix)

w1

=y
15. Consider the function f1x) = 2x* + x* - 182 - 9, Which statement is true?

27"({"‘) 1) 2x-1isa factor of flx). 3) |
H L A3 f{——]
3 b MO S
£ a@x 3 is a factor of flx). 4) f[-l—]=0
x=3 p3)= O :
Finding kira-Polynomial-Equation




Finding k in a Polynomial Equation
If x+a is a factor then a is a zero. Replace p(x)with 0 and x with a.

1. Consider the polynomial p(x)=x’+kx* +x+6. Find a value of k so that x +1 is a factor of P.

O=(NPHEH A+ PHl=o
O=2- -1+
O= Ik
~tf -4
2. Consider the polynomial p(x)=x’ +kx—30. Find a value of k so that x+3 is a factor of P.
O=(APHR) 30 P3O
O=-97-3K-20
O =-3kK-<7
+S) +57
Sl=3k
T =3
&=

3.If x- 1 is a factor of x° — kx* + 2x, what is the value of &?
(1)=0 . .
P O=[=KUPQ)
O=] -k 43

O=—k+3
W +k

— \\
é../?, )
4. The polynomial function g(x) = x* + ax” - 5x + 6 has a factor of (x-3). Determine the value of
“ O =(3)Hal3P-S) +b PR)=G
O=974qq-I15 +b
O=%a+l%

)
..‘]8:#%
- 7

-y —
—



G

@ g(x) and j(x) 4) ﬂ'ﬂ and j(x) f \/

(]

Imaginary Solutions
Imaginary solutions do not touch the x-axis

1. Which graph shows a quadratic function with two 1mag1nary zeros?

1) ' e 3)
\/ \,/J"jbimfrjmt@ &,L
0 3 %Uc{df'cﬂd ¢
D) 7 ) !
x e
0 Q\‘_‘*

2. Does the equation x* —4x+ 13 = 0 have i 1mag1nary solutions? Justify your answer.

Ly ials = G 9t cliesit
{TLU/) Hlﬁ X~ cix)

3. Whlch representation of a quadratic has i 1mag1nary roots’?

1\);«\ x |y A
25| 2 .
20| 0 / 5
15 | 1 [@o’{ ; , [
~1.0 | =1 ?_ {@4
5 9. USRI I B S O S O
00| 2
\/ . ‘ 'Fﬂ e (&\_{ : E l‘\
2/)\ 2x+3)" = 64 J=2x3)- @/ 2x* +32=10
=LA @;ﬁ” R S
4. In the quadratic formula, 5 - 4a¢ is called the discriminant. The function fTx) has a
discriminant value of 8, and g(x) has a discriminant value of -14. The quadratic graphs, #(x} and im"ljf/l? J
J(x), are shown belowi & .’H ij/)ﬁ/_’j hix) Jm )

Which quadratic functions have imaginary roots?
1) glx) and 2(x) 3) Az and A(x)

) 5K T




Writing Equations of Polynomial Functions

To write the equation of a polynomial function, list the factors. In order to list the factors, list the
zeros (where the graph crosses the x-axis). If x—a is a factor, then a is a zero (switch the sign to
go back and forth between 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.

Single and Double Roots

Single roots pass through the x axis

Double roots bounce off the x axis

Real and Imaginary Roots

Real roots hit the x axis

Imaginary roots (roots with an 7, do not hit the x axis.

Factoring

You may need to completely or partially factor to put the equation into factored form

A perfect square trinomial factor leads to a double root

Write a possible equation for each of the following polynomials
1. 2.

PN)= (-0

plvl= (ke Dx-N(x3)




Aot

\ (ot 0¥

y
1

/.

Lo X .
-b\ C (—_kj

py) < = (e’

The gi'uph helow shows the Pt )1_\'!1& mial Yy = plx).

The tactors of p(x) are

(1) (x+2), (x-3), and (x +6)

_.i I
éﬁﬂ‘— Q@ 2o

ply)= (poeen

(2) (x-2), (x+3), and (x +6)

(3) (x=2), (x—2), and (x +6) :E >
@l.r +9), (x+2) )

2), and (x ~6)

y
¢ L & 29/{3
§
= 6 e
L
ot
r{x)

pli=tetcd)

8. A sketch of »(x) is shown below.

An equation for 7(x) could be

1) rx)=(x-a)x+&)x+c) 3) rx)=(x+ @)(x~ b)(x—¢)
2) @)= xra)x-B)x-c) @Y rx) = (x-@)x + B)x+ )

9. The graph of a cubic polynomial function z(x) is shown below.

If p(x) is written as a product of linear factors, which factor
would appear twice?

Al

pix)

1) x-2 3) x-3
@) x+2 4) x+13

()




_acPins of
10. Which graph best represents the graph of /Tx) = (x+ @)*(x — &), where @ and b are positive real

@;{Tbers? s 3)“(31\“12!‘6 CI’% &Di{ POS A 5}/151(1 ofF
_/ ! '

B

11. Which graph represents a polynomial function that contains x* + 2x + 1 as a factor?
N

) ) y (XHMxH)
@ A 3) ! XH) L =18« dable pob
4 4
2 2
- FARY X - —_N %
\
) N
-4 1
L »
2) Y 4) .
4 4
2 2
< o >X - >
~2 -2
4 -~
¥ 1




q@f}ﬂ) C)Ubt)/]
12. If a, b, and ¢ are all positive real numbers, which graph could represent the sketch of the
graph of p(x) «(=w(x + &) [x - Zex+c ]‘?

ny y (qu[y\-ug) y

(x-C)*

L j
\ . C N9 I\ )
Mb\-/c\ Awble g0t 7 ’

2) Y 4) y

f\/b

“L' PL 'l.ﬂ“" 7 =
13. Consider the function p{x) = 3x° + x* - 5x and the graph
of y = m(x) below. o ‘

hich statement is true?
1\') w(x) has three real roots and z(x) has two real roots.
2) p(x) has one real root and z(x) has two real roots.
3) p(x) has two real roots and m(x) has three real roots.
4) p(x) has three real roots and m(x) has four real roots.

m-lb}/h}-\' only at -5 aud 3
14. A 4th degree polynomial has zeros -5, 3, , and —i. Which graph could represent the function
defined by thzs polynomial? |

1) 3) 1

L A\
VI i

| 1]

T T




? T)\Q 20> al whle Hhe 31’6?% hils the x-~aas.
| TF g IS o factol, hen g 1S @ Zero .

Name nS K Date
Mr. Schlansky Algebra 11

Sketching Polynomial Graphs Regents Practice

1. On the grid below, sketch a cubic polynomial whose zeros are 1, 3, and -2,
%‘0 Y }’)I'L T]’}LQ {
~aws. Dﬂf)ll mc‘] ‘?é'a

/]

2, The zeros of a quartic polynomial function are 2, 2.4, and -4. Use the zeros to construct a
possiblg'sketch of the function, on the set of axes below.

2@@5 }m%' 4“11 -y %

Dorft negale
NP

F s

Ao



) anl =2

2
3. The zeros of a quartic polynomial function / are -1, +2, and 3. Sketch a graph of y = k() on
the grid below.

ps Wik
“osdd  SHEHEE
ﬁﬂ(f}ax& T

D

4. The zeros of a polynomial function are
functions on the grid below.

“ps Wt Hu
)(—;10‘3- Do n
ﬂ%cﬁ@ B

—5,%2,0, and 3. Sketch a graph of the polynomial




5. On the grid below, sketch a cubic polynomial whose factors are x—3, x+4,and x+2.
/ 10 Jr LF T x \ 3
o%ﬁ@b CQDV”L ’ 2 _d ) 220

\L" m(g/ 29 0> C)()‘ , i

6. On the grid below, sketch a quartic polynomial whose factors are x+5, x+2, x—1, and
C x4
belos bt < R

ik vty R
2005 (b ST

220y

T~




7. On the grid below, sketch a cubic polynomial whose factors are x—3 and x> +8x+16.

(A )
() >
Faders
) (-3 (xH)®
2 // 22005
V
: / - 4 QAJ -4
¥ \
Clolg
ot

8. On the grid below, sketch a quartic polynomial whose factors are x° —4x+4 and

2410425, ' *‘J\L‘ﬂ*ll
(X FSMES) 6)
5y i ‘, .
(xt I // X @défS
\ T CR
A 1N /
) YITI%
7 iy 205
o o
s i -5 od X
iy i
foot {oot




Sketching Polynomial Graphs (Specific)
Positi.:fe leading coefficient, Even Degree
!

!

R T

X — -, f(x) >
X—>®, f(x) >0

Positive leading coefficient, Odd Degree

X — -0, f(x) > —©
x—= o, f(x) >0

U
1. h(x)= —5xt 43’

Increasins:

0.5
)

?ositive:
(=0o)
()

x-intercepts (zeros):
{0,0,1,4}

Decreasing:
(f «!%D 0)
(9,9, 5)

Negative:

(1)

End Behavior:
x = -0, f(x)— M

x— o, f(x)—>

Negative leading coefficient, Even Degree

[T\
X = -, f(x) > -0
x>0, f(xX)—>—w0

Negative leading coefficient, Odd Degree

ﬁ
X ——o, f(x) >
x = o, f(x) > —w©




/

Increasing: Decreasing:
(- ) L)
4% (4 W)
L &) e
Positive: Negative:

(=4,0) -~ ‘l)
(0:3)
(2, 0F)

7 g(x)= —x* 4+ 2x° +4x° - 8x

x-intercepts (zeros):
{-2,0,2,2}

End Behavior:
x——0, f(x)> "'/}0

x—o f(x)> —

3. Consid(g:r the end behavior description below.

R
* asx — w0, Ax) >

ﬂ . ‘1".
e asx —Qj , X)) — —&a N

ich function satisfies the given conditions?

N

y 3

N Axy=xt+2x% +1 u @ﬂx}=—z‘3+2x—é V\
y

NS <A

A




4. There was a study done on oxygen consumption of snails as a function of pH, and the result

was a degree 4 polynomial function whose graph is shown below. 0.10;
£
hich statement about this function is incorrect? E 0.08;
1) The degree of the polynomial is even. ) Y204 S
)(@ There is a positive leading coefficient. g2 5 v ‘gl 0.061
7 3) Attwo pH values, there is a relative 2
maximum value. & 0.04
/ 4) There are two intervals where the function is 2
decreasing. & 002
5
0.004

pH

5. Which graph has the following characteristics?
« three real zeros

+ asx g, fX) e

e aAsx — 0o j{}\'}l—?cﬂ

S &, - %
¥ y
a

\ A : x
SARN \/\//*/J /V\

6. Consider a cubic polynomial with the characteristics below.
* exactly one real 6¥on::1>t

¥ :
v as 108, f1z) 2% ~ )f‘tdfﬂj (0eShL at
Given ¢ > 0 and & = 0, which equation represents a cubic polynomial with these characteristics?
W fix) = (- @) + 8) %) = @= 5 + )
J) = (@- 0"+ &) Ax) = =) - x")

~(bxeal( 21 xtsal- byl

. Which description could represent the graph of Ax) = 4x*(x+ a) - x—-a, ifa is integer?
1X Asx— - flx) — o, as %sx—a—mﬂx} —»c0, as th..l](x[q)

. — @, flx) — oo, and the graph has 3 — o, flx) — —co, and the graph has 4

x-intercepts. x-intercepts. 3 (b4 / /oab
D@AS x — =, flx) — -, as %As x — -, fix) — —m, as J

x =0, flx) — o, and the graph has 3 x — o, flx) — o, and the graph has 4 00 ) ILINQ OJ

x-intercepts. x-intercepts. /\/



11. (2 =38 Q %)

L'l:‘jt\('a\'ﬂ\ é/° S —

H-dgc+ 3’[
s 1 e

I g 3k 23)2

QK DJ{HL{ 2 ) y

-
3 A 3x1( 21)

1 W 2iA—4)
¢ | Cﬂﬂ
A (a[ ) z

‘6\
K\\ 5t

12. (3 —7)°

93_“—2;13“-:);)# E35

q-an /A

q-ddy -4
1 ﬁ-dlr b
9 W (4x-3yi)’
("—*\X -3 Jl (-k\‘ﬂ"‘?y\ )

e chxuq ;

[‘”ﬁ‘)u A
L4 ¥8. 5i+%i(2 +3i)

e+ 4-\'16)
130 HY)
@D

33(,

dha 6xi° (—4xi + 5)

Al (O +S
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Writing the Equation of a Parabola

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!

1 2
=—(x—v)* +¢
y 4p(x V)

(v,t) =vertex
p=distance from vertex to focus

*p is positive when parabola opens up and negative when parabola opens down
You might have to manipulate the equation if it is multiple choice
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 =~-2 2. Focus: (6,-4), Directrix: y =2
¥

2



3. Focus: (2,-5), Directrix: y=-1

¥

=2

3
z,i.., 3

) s .L_;F.) (x)
=g x-9) =3

3=~z

4, Focus: (1,3), Directrix: y =-5

\)4 .

J=da -1
'j B 7:;(5("]))_ I ‘

5. Which equatlon represents the set of pomts equldIStant from line £ and point R shown on the

graph below?

S=galbe)

T Vb

1) |

2)

y=——é~(x+2)2+l
y=—%(x+2)2—1

D yet -2

@ y=—%(x—2)2—1

6. Which equation represents the equation of the parabola
with focus (-3, 3) and directrix y = 7?
1 y—g(x+3) -5 :

%) y=%(x—3)2+5

y——g(x+3)2+5

Y yata-2 s

<) =g’ l

...................




7. Which equation represents a parabola with a focus of (0,4)
and a directrix of y = ’?'? ]/ O

1) yexisd qqp(w by {. J:,

2)y = 41
4

DR
=7 N LM(X{)] +3 Px |

3 = 3 )(3.“'5

8. Which equation represents a parabola with a focus of (-2, 5)
and a directrix of y = 99

1) {}f—'?’)2=8(x+ 2) 3) ix+ 2):'___3{}:—?:1

2) -7 =-8(x+ D) A+ =80~

= gplefH| *’f:j‘

J=am(xHr] 5 p=-2
st ] 7}?% o)
7 -..35 A)=(xt)>

9. A parabola has its focus at (1, 2} and its directrix is
y = -2. The equation of this parabola could be

1) y= 8(x+1) 3) y=8&x-1°
2) }=—(r+1 @y""(r 1)

=ghoref  Fs

S0 o
y= b’

3o



Given the Equation of a Parabola
If given equation, pull the vertex and p value out!

To find vertex, negate the x coordinate but not the y (unless it is in cross multiplied form).

To find p, divide the value by 4.

The vertex is directly in between the focus and the directrix, USE GRAPH PAPER AND

COUNT!

1 2
=—(x—V)" +¢
y 4p(x v)

(v,t) =vertex

p=distance from vertex to focus

*p is positive when parabola opens up and negative when parabola opens down

Find the vertex and p value of the parabolas below

Ly (=51 2 y=c(r+3P -4
(5("0 (-—7) /“’\\
P: 3 P:D‘

1
=—(x+9)° -3 5 y=——@(x-7V+1
4w ) 1@ )

(-9-2) (T
p=| P='5'

7. 12(y+2) = (x +3)° 8. —4(y+1)=(x-2)
(‘ 3/ “'l\ ( 2 ‘\\
6) ::3 P:—-[

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

focus is (—5,—3), what is the equation of the directrix?
(-S: 9{

3. y=—%(x-l;9)2—8
(-C{:A%)
P:'q

1
6. y=—x’ 45
Y70

0:5)
p=S

9. 24(py+1)=(x—7)
(7; ’”
=6

-

g

AR
\io

iz



11. The parabola described by the equation
ye= % {x-2)* + 2 has the directrix at y = ~1.
What is the focus?

/(22
p=3

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. V' (L{{ _3\
p=3

13. The parabola y = mﬁlﬁ (x—3)* + 6 has its focus at (3,1).

Determine and state the equation of the directrix.
)(34)

B



14. The parabola y= —%(H 3)* -6 has a directrix

at y =-5. What is the focus?

Vj ("3/"é]

p=-|

15. What is the equation of the directrix for the

parabola -8(y - 3) = (x+ 4)*?

\/ i ("‘{13) D

—
e

-

..........................

16. The parabola 8(y-3)=(x~- 2)* has a focus of (2,.§.
What is the equation of the directrix?

Vo (23)

P2 D =

33



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

1) Type equations into ¥} and Y,

2) Zoom 6 (Standard) is your standard window. Adjust window OR try Zoom O(Flt) 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. To the nearest tenth, the value of x that satisfies 2 + —2x+ 11 is xIn \L’\&:’(j\
13 2.5 3)5.8T1 | TL
4)5.9 -
I/vaj gome | )( ':) b
2. For Wthh values of x, rounded to the nearest hundredth, will |x* - 9| - 3 =\log. x? $
Moo Gt

522,29 and 3.63 3) 2.84 and 3.17 Lr[ 4

2) 2.37 and 3.54 4) 2.92 and 3.06 &
ke PR E QQQ
%LQ Wélﬁf) o@ﬂ 41 | 9L x=3.063
X
3. For which appr0x1mate value(s) of x will log(x + 5) {r |x—1]|-3?
b5 1 - . G-24L'5 Talerat-
2) -2.41, 041 4) 5, only A
=-)4/

;_[@mJMB gjaoco Xz S

4, Which value, to the nearest tenth, is not a solution of () = ¢(x) if p(x) = x* + 3x* - 3x - 1 and
g =3x£87  alope vy

1)-3.9 L 3)2.1 X= ’ :/

2)“1l1. @47 X—"—‘ Bt B

5. If fx)=3xj-1 and g(x) = 0. 03x° —z+ 1, an approximate solutlon for the equation fx) = g(x) is

D 196 & 1T 3) (-0.99,1.96) X= -
@ 1122 l TaletSect 4) (11.25,32.37) T{Tl x=ll.d q
swadwst 9 pax

6. If p{(x) = 2In(x) - 1 and m(x) = In(x + &}, then what is the solution for p(x) = m(x)?

n 165 9| v @) 562 Ve .60

2) 3.14 ; Talesech 4) 1o solution
' wmlfows "

Fx)=3jx| -1 and g(x) = 0.03x° - x+ 1, a

equation fIx) = g(x) is
1) 1.96

34



8. Given: A(x) = §x3+-§-x2—%x+2 T( :BV)J&V‘&C(?J—‘
2 _

k(x)=—[0.72| + 5
State the solutions to the equation 2(x) = £(), rounded to the nearest hundredth.
X=~ 5.7
=-0L13
N = L-?
9.If (1) =325¢707>" +75 and g(f) =375¢"™""" +75, for what value of t does £(¢) = g(¢)
rounded to the nearest tenth? T Iodersech

Zoom R+ ’}
10. A technology company is comparing two plans for speeding up its technical support time.
Plan 4 can be modeled by the function A(x) = 1547(0.98)” and plan B can be modeled by the
function B(x) = 11(0.39)" where x is the number o% customer service representatives employed by

the company and A(x} and 5(x) represent the average wait time, in minutes, of each customer.

To the nearest integer, solve the equation 4(x) = B(x).
$4#YJ&'F

Kot XX
_ X='
and ) e 35
11. Website popularity ratings are often determined using models that incorporate the number of

visits per week a website receives. One model for ranking websites is P(x) = log(x 5 4%, where x is
the number of visits per week in thousands and P(x) is the website's popularity rating.

An alternative rating model is represented by R(x) = %x; 6, where x is the number of visits per
z

week in thousands. For what number of weekly visits will the two models provide the same
rating? I"l‘lw{’&(‘

Kadint o MK X= 14
M, 000

12. The value of a certain small passenger car based on its use in years is modeled by
= 28482.6‘?'8(0.684)' , where ¥() is the value in dollars and ¢ is the time in years. Zach had to

take out a loango purchase the small passenger car. The function Z{) = 22151,327(0.778)°, where
Z() is measured in dollars, and # is the time in years, models the unpaid amoiIn?f of Zach's loan
over time. State when ¥{f) = Z({}, to the nearest hundredth,

¥ gfi)m Fﬂ\ Thdessect P
{=145

35~



Key Points
To compare key points, find the key point for each function. Use the graph, the table (2™ graph),

and the calculate menu (2™ Trace).

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

Let g be a function such that g(x) = —-—%— x2 + 4% + 3. Determine which function has the larger

)

7\
JAR

[

\

"""lm__,__

maximum value. Justify your answer.

)

2. Which quadratic function has the largest maximum?

1) k) = @ =x)@+x) yAal( fﬂ&}(ch(x)—

2)

fix)

siwip|=]ol=

4)

DY

~5xi-12x+4
95{)
Lb/
i
ALY
\

By,
4

L

W4 (4l maximom
(iiflf )

1

4 (aleoman 1 3

3



3. The graph representing a function is shown below. y
|
Which function has a minimum that is Jess than the
one shown in the graph?
) yaxiebx+7-"% - ) 1 -
2) y-rx+3| 6~ . -
Iryer-zmew] AT ,
4) y=jx-8+2 o}
q(‘.w- O ¥
4, Which function has the greatest y-intercept?
3 n
D Sty 2)YBy=13 3) ggembrh]
3) thelinethathasa Elaope of 2 and passes -3 > t’ 4 =20 ——\]
through (1,4} ~— __9‘ XH 9\ 5
f - —
Y = S A
!f: = X X J'(/ | ".::"L?
/ J=""3 J
~6 /. - X
i Y
a6

5. Which ngh has the greatest y-intercept?

x f{X) ( ) 1 x4+l p
-1 | ~3 g =(5) +
S

- 03.5)

w0

EE RO R By
or

S48 >

h(x)

==Ea In}

Pt

37



Finding Key Points of Polynomial Functions Using TI
-Type equation into Y=
-2" Trace (Calc)

For the following polynomial functions, find the zeros, relative minima, and relative
maxima rounded to the nearest tenth.

1. f(x)=2"+3%*-x-2 2. F(®) =% +82" +3x~8
2oy -3 | (i Loy <5 Yelhu max
~. % (-234) —14 Es1sa)

(elalVe min

- .9 (ﬂ_@m min 4] =.d,~%. 3)

3. An estimate of the number of milligrams of a medication in the bloodstream ¢ hours after 400
mg has been taken can be modeled by the function below. adost € mayx
i) = 0.5t + 3.458 - 96,658 + 3477, U=
where 0 ¢ <6
Over what time interval does the amount of medication in the bloodstream strictly increase?
4>-0to 2 hours 3) 2to6hours S
2) 0to 3 hours < 4) 3 to 6 hours s

(J1,345.5)

4. Given flx) = x* - x* - 6x*, for what values of x will fx) > 02
1) x<-2,only 3) x«<-20r08x%3

2P x<-2o0rzx>3 4) x >3, only %
™~

5. The function v(x) = x(3 - x)(x + 4) models the volume, in cubic inchég,- of arectangular solid for

D<x<3 X min 03
T T X maR .. . . .
To the nearest z_‘em'h of a cubic inch, what is the maximum volume of the rectangular solid?

AT Rk o -
/\\ //.} ) )(JTJJUSJ( ww/du (D[,}j

! 6})’" T{d(e'_maﬁ,mm




NAN

6. Consider fx) = 4x° + 6ix— 3, and p(x) defined by the graph
below. The difference between the values of the maximum
Mnd minimum of fis . N

1) 0.25 3) 3.25

2) 1.25 4» 1025 L]

SN T T
CE V3452 0.95 e

7. A manufacturer of sweatshirts finds that profits and costs fluctuate depending on the number of
products created. Creating more products doesn't always increase profits because it requires additional
costs, such as building a larger facility or hiring more workers. The manufacturer determines the profit,
»(x), in thousands of dollars, as a function of the number of sweatshirts sold, x, in thousands. This
function, p, is given below. Over the given interval, state the coordinates of the maximum of p and round
all values to the nearest integer. Explain what this point represents in terms of the number of sweatshirts
sold and profit. Determine how many sweatshirts, to the nearest whole sweatshirt, the manufacturer
would need to produce in order to first make a positive profit. Justify your answer.

0o
@,f_?ﬁ'v 34 Trace, max

plx) = —x + 112% = Tx - 69

AT, Ao
("3, §4%%... 10)

me /)fc”t’fo 5wea-1L5Mnf15 afe Ma& }')\ﬂ Y mom
Ptk of §7%0w.

38488 . Cloy = 3,6 Swalshicy



Inverse of a function /  (X):
Algebraically

Switch x and y, solve for y
Graphically

Y1: Type in original function
Y2: Type in each answer

Ya:x

Look for symmetry to y =x

1. What is the inverse of the function y=2x-23?

@:“3 3) y=r2xs3 X=dY-3

2
. . 3 3
2) y=2+3 4) y=
2 22-3  X43=29
—
= =
2. If a function is defined by the equation y = 3x + 2, which equation defines the inverse of this
ion?
function? X\:"B | X~k -
l)x:_l_. +..1. =lx_z ’j{.g ? \\j
3t T3y -2 -0

11
2)y= —x+— 4)y=-3x—2 K =34 .1)(“_9:-_
T = ko

3.1f f(x)=5x—7,find £ (x) X+7____ Sj

Y= 5x=7 — 5 W :-"—75%7/
= S ",I . — ‘
1>_<7 5:){_7 x;% =

4. What is g'(x) if g(x) =3x+6 X;(é: “( | = X:_(ﬁ
3=+ ‘?Fg;j d \L)

=34+ ~l :\\j
I g '
5. What1sthemverseofy——x+2‘? j:l){fq

2 (x50 9—/ “

Qx :j+



6. What is 7' (x) lfhg)“x ;3 jt:) y h
>< -3 = 5% =

7. What is the inverse of the function y = 4x + 5? ('r‘ ""qx{'ﬁ"
1 1 5 o < 3) y=4x-5
e gonl
By 9 o] 3 =
Y=3tTy X' = Y= 4x+5
x5 =
(-(X.‘-?_;:

8. What is the inverse of flx) = —6(x - 2)?

Vo riwe- 9=-bbed) Y re- s L‘ID{ ’"—5"‘*"3)
& f“(x:l=2—§ _'>_<":.:£_’L‘i‘3\ 4) ) =6(x+2) o

—b ~{p 9 - 73 =X
‘%:j-:;f e
Fx T+

. { ;
9. Given fix) = é x + &, which equation represents the inverse, g(x)? Cﬂ = 2 X+B

D g®=2-8 YT 5x1¥ 4= x-~/l

e = 2x- 159{)&\13%3%6‘)9 ECX)——::HE BT ke

g(x =-zx- 16
el
10. The i Qx"b*- x+1 . - X_ﬂ
e inverse of the function~flx) = —— is é.“ == e
x=2 X~
D re-in 9=xt R G PR
@D riw-- 2”’ } Dy :»—— ]){‘3
;x__ Kt
o AR
Q)= :)H x:j-j 4 d" M\ 1= %ifg
11. What is the inverse of flx) = “_2 where x = -2? L{a ;)3(
£ g
D rw-2 Y= N Fieye X a5
N X S o 4) __:"f_
j‘](;")z x-1 X—"B%g_ fhl(x:'— o \-g\(

P)=
B) & K- < -g>< Fa|
g =4 = /

~J) g *'

x| X

|
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Even and Odd Functions

Determine graphically whether the following functions are even, odd, or neither

1. B
L L

U

Nebro—

e B e
: THES )

b " W) Detavse ity Symmetrl
‘{?,V’ﬂ LW)& ibjjmmg,hg, ii oot

]Wj a%'y
4, R S tLEeEt | SEE T ,.,i..,.:,.,, 5. 6.
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Transforming Functions
Translations (+ or -)
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

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

y = f(x—a) moves RIGHT a units

Reflections (Negative)

y=—f(x) is a reflection over the x axis (negate the y)
y = f(-x) is areflection over the y axis (negate the x)

1.If g(x)= f(x—4)+2, how is the graph of f(x)translated to form the graph of g(x)?
hq  LpS
2.If h(x)= f(x+1)—3, how is the graph of f(x)translated to form the graph of g(x)?
[t ] s 3
3. How is the parent function transformed to create f(x)=| x+3|-27?

[ 3 ’ Schoen >

4. How is the parent function transformed to create f(x)=(x—4)" +3?

ZN
fi%L g Of =

5. Relative to the graph of y = 3sinx, what is the shift of the graph of y = 3 sin{x

]?
g

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

+
e

1) % right @% left 3) —;5 up 4) % down

1) right a units, up b units 3) left @ units, up b units
2) right a units, down b units || left a units, down b units
QLQ( 4 d\lﬂfl
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7.1If fix) = log;x and g(x) is the image of flx) after a translation five units to the left, which
equation represents g(x)?

AP g(x) = log;(x + 5) o ’fﬂ- b 3) g(x)=log;(x-5)
2) glx)=logsx+5 4) g(x)=log;x-5
8. The accompanying graph represents the equation y = f(x).

Which graph represents g(x), if g(x) =—f(x)? ¥
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9. The graph below represents f(x). w
Y N X /I X

(3)

\

.

Which graph best represents f(-x)?

6@?&& OU?[ ﬁ‘aﬁﬁ (2) (4)

10. Consider the function y = %(x), defined by the graph to the right.
Which equation could be used to represent the graph shown below?

1) y=hx)-2 QY y=-hx)
2) y=hix-2) 4) y=hi-x)
Y
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Average rate of change: S @)~ f(@) or 227N
b—-a 2y
Always create a table!
1) If given table, circle values in the table.
2) If given a graph, pull y values from the graph.
3) If given an equation, type into y= and pull the values from the table.
Context: “On average, from a to b, the y topic is increasing/decreasing by AROC y units per x unit”

Intervals:

If given graph, the steepest slope is the greatest average rate of change. The flattest slope is the
smallest average rate of change. If you cannot tell, find the average rate of change for each
interval.

If given table, calculate the average rate of change for each interval.

1. The function /(x)is given in the table below. Which of the following gives its average rate of

B
3 “ i X 1 x) : o
@3 s 0 10 éjﬁg,

]

" €3 | . a2

(2) - (4) -1 i

4 4 6

change over the interval 2<x<67?

=
-

6 3

2. What is the average rate of change from 0 to 2?

x | f{x)
S e |
mE 207
-2 | 5}
3 7

3. The graph of »(x) is shown below. What is the average rate of change over the interval

A L4y
y

4
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4. A ball is thrown into the air from the edge of a 48-foot-high cliff so that it eventually lands on
the ground. The graph below shows the height, y, of the ball from the ground after x seconds.
What is the average rate of change of the ball between_l_gﬂ_’j_geconds?

Y

a2l
128 4§

112
80

48
32

1 2 3 4 5 (&}

a—
—

5. For the function f(x)=3", find the average rate of change over the interval -5 to -1 rounded

to the nearest thousandth.
. 3333 -_c0d))

- % | < Y —--S5 =.08+
-{ 1.3333

6. Find the average rate of change of the function f(¢)= 2?)?)(0.97)4’ over the interval
10<# <15 rounded to the nearest tenth.

Upd.0) - 134 ;y s

LS =ID

7. The distance needed to stop a car after applying the brakes varies directly with the square of
the car’s speed. The table below shows stopping distances for various speeds.

Determine the average rate of change in braking distance, in ft/mph, between one car traveling at

.20 mph and one traveling at 70 mph. Explain what this rate of change means as it relates to
braking distance.

Speed (mph) 10 20 30 40 50 60 70 OV’ QW@P/ DW)
Distance (ft) | 6.25 | 25 | 56.25 | 100 |156.25 306.25 @ m”? *D '70,,4/;/7/

%%%95/ %00. 95 ~|56.95 3/ W bdny shance

) 2625 P50 Nl by ’?§ 5 foc
030605 mm




8. The average monthly high temperature in Buffalo, in degrees Fahrenheit, can be modeled by

the function B(t) = 25.29 sn(0. 4895¢ - 1.9752) + 552877, where ¢ is the month number (January = 1)
State, to the nearest tenth, the average monthly rate of temperature change between August and
November. Explain its meaning in the given context. &

0 - |
- Yg.59€ =7% &bl

! 4%.59€ ﬂ
o ﬁ/O! On C/WW[E\C/M J@,NL b Novembi;
W UWW }’) WW\} lemperiture 1 Rrfde b

]_[J [0.]° per month.
9. The graph below represents the parabohc path of a ball kicked by a young child. Find the

average rate of change from 3 to 6 seconds. Explain its meaning in the context of the problem.
—

1

K O-% _ -
3@ 0%
On Auirags Som 3 Seqnds },,é secnds,
H\E Wlalﬁ* OQ HUL ball dfcngjbj —ﬁ'gljl

Pei Seuyvdi

Height (in feet)

e
Time (in seco‘%ds)

10. Firing a piece of pottery in a kiln takes place at different temperatures for different amounts
of time. The graph below shows the temperatures in a kiln while firing a piece of pottery after
the kiln is preheated to 200°F.
During which time interval did the temperature in the kiln show the greatest average rate of
change?
QB 0 to 1 hour

1 hour to 1.5 hours
3) 2.5 hours to 5 hours
4) 5 hours to 8 hours

{8.1800)
(5,1640)

(1.5, 900)
(1,700)

Temperature (°F)

Hg



11. The Jamison family kept a log of the distance they traveled during a trip, as represented by
the graph below.

During which interval was their average speed
greatest?
the first hour to the second hour

2) the second hour to the fourth hour

3) the sixth hour to the eighth hour

4) the eighth hour to the tenth hour

{10,390)
(8,350)

(6.230)
(4,180}

Mopesk sho

Elapsed Time (hours)

Distance Traveled (miles)

12. The table below shows the year and the number of households in a building that had high-
speed broadband internet access.

Number of
Households | ‘1 | 18| 23 | 33 | 42 | 47
Year 2002 | 2003 | 2004 | 2005 | 2006 | 2007

For which interval of time was the average rate of change the smallest‘?
(A3122002 - 2004
2) 2003 - 2005
3) 2004 -2006
4) 2005 - 2007

33 _¢r & 493 g

(G BAS S L]
13. Joelle has a credit card That has-a19.2% 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. Over which interval of time is
her average rate of change for the balance on her credit card account the greatest?

o L a0 S Y |t 2 N7 I TR
T B T T L
10 1172.00
19 1352.00

s | 1os0 | 3) 4o -35) 9 3186 -2sal4

60 2591 90 W 34 T ’M\

69 2990.00 D34
72 313580
73 3186.00

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)

%
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) 4B

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

;;52 g)_A"IB @+ 5h-c=-20
3) 3 % 5b+4ﬂ'=19

l )

4) -3 “) 5b - 56 = 2
- -

-
(-3

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

4x-5y+2z=130 (}%):A‘lB
Z,

3x+2y-Tz=-99

% ;)x_; Gyidz 31) 1120 ( f)- (g '%

25 -12 4)15 ( )_ ,.n-)
= B e

& 130
qq
7j ( Ie

the system shown below?

2x+y-z=1 ( A B
3x - y+2z==7 l
1) 0 (ﬂ \3(
2) -1 e '«1'

: ) 2 v\

(543

the system shown below‘f‘

3x+y+z=-4 A—lg
X-2y+z=-5 |
2x+3y~2z=-9 9 __._ 3_& l)(

3) =3 53 1

5. What is the solution of the system shown
below?

4x+2y -5z =-40 [Y) A \
-3x=-4y-3z=-4]

1) x=2,y=-4,z=6 g 1
L x=7,y=-4 z=12 (2\:(""

3) x=T8, y=-40, z=-41

1. Which value is contained in the solution of
X-2y+z=0
3. Which value is contained in the solution of
-4 4) -9 Y
(Q:h)
s
6x-3y+2z=178
63 > \\[1%
C f) ;( 4 -3 *‘,ﬁf
2. _% '-“’ )
4) x=6,y=2,z=~3

6. For the system shown below, what is the

value of z?7 1
posgeis QxryrO2=
Nodgmy ¥A042=d
: 2,x-4 ¥z =|lb
Xy =

1) 5 3) 6

2) 2 4 .

J N8
B)-kB EHA3) ()
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Exponents :'",: iﬁ*ﬁ e

FOLLOW THE FOLLOWING ORDER! STRUCTURE IS IMPERATIVE!!! 1"

1) Radicals are fractional exponents (Fractional exponent = ke ~F
root

2) Get rid of parenthesis (exponent outside parenthesis goes to everything inside)
Negative exponents are fractions (Move whatever is being raised to the negative power)
Clean it up (Multiply, divide/reduce, evaluate/put into radical)

*Add exponents when multiplying. Subtract exponents when dividing. Use a calculator for
fractions.

Negative exponents are fractions! =

3 o
If exponent is outside parenthesis, everything gets it [ﬂ] Gl &
Z

Rewrite the following as radicals

2. p 3 £ 5
1.x3 © 2. x4+ T 3, xb

5()—;3 i s
4 X “ x

18 3L 1 £

4. 937 5.2 0 6. x2 7

Rewrite the following using fractional exponents

7.3 8. I 9. ¥
3
X

ol
el
X
-



|3 % Explain what a rational exponent, such as = 2 > means. Use this explanation to evaluate 9

MI(QS afe “?&CJWO/M( W(W/JB (W

f)O(A) o/ ;’3': 9 q’_?)
ot 3

{4 & Explain how 1253 can be evaluated using properties of rational exponents to result in an
integer answer.

)@WB are T1ativa] expuals (Sﬂig
/9%
(Do_ ,

14" #. Explain how {~8) * can be evaluated using properties of rational exponents to result in an
integer answer.

Duaals ale %[/JCM&/ Liurts ( M
el . ))

iy 8. Write Vr'e Y¥x'asa single term with a rational exponent.

><?"‘><é~‘:><% 372°0

11 9.Simplifyj-—'\/x_%%€ 2____,+§ . (q
> = I
g
>< ><_>; ’_‘X_;— :XB —'lg”_q "é":’ 3
)<?,

S



Nx ][5\! x* ] is equivalent to “x° . Is she

16. Kenzie believes that for x = 0, the expression [n
2 2

correct? Justify your response algebraically.

Q=

, > . =
X "X Ny
30 H, T
wf 3 5 -1 2
1491, Justify why Ty 1s equivalent to x R y3 using properties of rational exponents, where
Y N 2 5 | 9__—‘____3:‘2!%1
x=0and y=0. 5 5,3 5 /\X‘?“j—% XﬁJS 34
ol = o
(X h3 [ 73 3-(=5

8
1
= {
10 12 For nand p > [, is the expression | p°» 2] 3/ p°n* equivalent to p*»° ,J;‘? Justify your
Y 0L
g ¥ b 4
answer. (Pg‘na) (“0 ()ni) = [0 ‘6}’} p >
ple 445 o _ A2 b
Pnpen>=pP=n

31 37
pap = /9 p
71 13. Use the properties of rational exponents to determine the value of y for the equation:
3f g
’\,ll P ¥ . .S-

~ Y
(x“)% = E=l X'S B /&j »X,,S_:Xd

4=y

ok
17,
B

10 WY, Given that | 2

=y", where y > 0, determine the value of .

safLn

72V A
sL=y
Y Lj‘% =0



Graphing Exponential and Logarithmic Functions

Exgonentigl

Lo

37 i

garithmic _

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!!!!!1!11!

1. Which statement about the graph of ¢(x) = logsx is false?
The asymptote has equation ¥ = 0. X=0)

2) The graph has no y-intercept.
3) The domain is the set of positive reals.
4) The range is the set of all real numbers.

2. Which statement about the graph of the equation y = 2" is not true?

1) Itis asymptotic to the x-axis.

2) The domain is the set of all real numbers.
3) It lies in Quadrants I and II.

@ Tt passes through the point (&, 1). (¢, ()

I

3. Given the equation f(X)=7", which of the following statements is thie?

1) The graph passes through (7,1)
2) The domain is [0,00)

@The graph passes through (0,1)
4) The range is all real numbers

e

4. Which statement is ﬁ'ﬂ‘%regarding the equation flx)= IOgﬂr x?

1) The range is [0,0) GM
(39 The graph passes through (0,1) (! ;O)
The domain is all real numbers [C)/dﬂ)

@ The equation of the asymptote is x=0 Ve



695 and 2ol are wweres of ety oty

5. What is the inverse of the function y = log;x? 3 ;—_-%\‘f

Dy=x 2)y=log,3 By=F4x=7

Y ¥ shoneg Diverse of g oot ? ’
6. Whith graph shows the invene of § = ¢*? 7#.:‘_.40” )(
-

b4 ¥

{0.1) j
s X

+ > X ]
[n.u}

~
>

x’ ; 2.0)

r 3

{2) &

7. If X} = ¢" where « > 1, then the inverse of the function is
D 77 ) =log,a B @) =log,x
2) @ =alogx 4) 7% =xloga

8. State the end behavior of the function below.

B el
— e —— ——r—

L fummsfsiapd 1
43 2 -1({ 102 3 4

X — -, f(x) > I

x>0, f(x) > [

9. Given fx)=3"" +2, a8 x —» -0

1) &) —-1 Q) fx) =2 %
2) ) —0 4) flx) =~

54



i
Graphing Functions
1) Type equation into ¥ =
2) 2" Graph (Table)
*Plot points in given domain or that fit on the given graph
- Domain: no arrows. No domain: arrows.
Exponential and Logarithmic Graphs should include asymptotes.

Graph the following equations (Include domain and asymptotes if necessary)

1. ftx) = x* - 62° + 9x+ 6 on the domain -1 £ x 24, 2.y=x3—4x2+2x+v’? ><
¥

- g P ety i g e

x—> -0, f(x)—>

x>, f(x)—> &

3. e =-9()"""+2
= .,

o f(x)_)& N - .f(x)_) .
x>, f(x)—> =0 x =00, f(x) = O




T p (e ——
T &A \%}ﬂw
5 e s
| [e] f il [ A
- f .: ; r' - i._ " O
3 J = f _| S .i.,,:_g, : S — [ ek I.. _I 7
g » R
‘ ’r 4 J‘ I L& \‘ L _..._; .
| | B T
' i T i 1 -
el | di el
Laip ] | | 1 L
RN SN : T
T 5 LIEE L 11 EEYE
| / | ,,l,,,,l | | | I k | ll ir |

;—> ;9, f(x) > —0 | x—4, f(x)—>£30
x>0, f(x)—=> 0P x—>m, f(x) > < po

7. On the set of axes below, graph y = flx} and y = g(x) for the given functions.

£y gly) oy

State the number of solutions to the equation fx) = g(x).

3

51
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Modeling Exponential Functions:

r 4 =
4=P ( 1+ I‘) Nothing Below! A = after amount =
o o . Annually 1

i [ i _] ' P = principal (initial/starting) amount Quarterly !
3 n Compounding (Not Continuous) r = rate (as a decimal) :\‘1'.011&1]}' % ;_:

. Weekly 52
A=Pe Compounding Continuously 1= number of times compounded per vear Daily 365
- ( 1 ]7: t = time (that is passing)

E HaltLi® h = haif life or time it takes for the percent to be
applied

AP 1)l Irregular Time

1. Cassandra bought an antique dresser for $500. If the value of her dresser i increases 6% annually, what
will be the value of Cassandra s dresser at the end of 3 years to the nearest doliar?

Aspl12)’
A=A go M=zl o)

P(:- o fr= §C{

£ 73
N=|

2. A bank account is opened with $3000 and interest is compounded monthly at an interest rate
of 4.2%. How much money is in the account after 8 years? A Jalmolg

A=k h=p(1+5)
P=3000  A=3ay((+ ”“‘:‘)'M

= Y4 A qub b
iz e
4=

3. If a bank account is opened with $4000 and is compounded at a rate of 5.2% continuously,
how much money will be in the account after 3 years? P ~eb

n AR
F“(OOO A={00e

(=05 A= 15,20
£2 L

09523)



4. The half-life of mendelevium-258 is 51.5)gays. To the nearest hundredth of a gram, how

much mendelevium-258 will remain after 12 days?
of a Y aram Same o, —=

; /!
}’) = §l.g
5. Phil is trying to get himi?f back into shape and watp_:\s to ease his way back into distance running.
He will start by running __2___ iles each day but every four days, he will increase his distance by 60%.
How many miles will Phil be running after 10 days rounded to the nearest mile? il /()j ile s L‘W
A et
P= 9‘ | e
q: aw 7‘“—“—3:([\%(&0) “
= b 2w
i M |
=t T

6. Sal has a savings account. He opened the account 6 years ago by putting in $3000. If the
interest is compounded daily at a rate of 5.6%, how much money is in the account now?

A‘: }\; n{l’mlq
P =300 A:p(H%n-*r

(=.05 ‘ s 3esth)
N= s f‘r'—‘BOCO(“‘%A

A= qi91al
- % i (1eyler +

7. The amount of ants in a colony doubles every 8 days. If there are initially 275 ants, how many
ants, to the nearest ant, will be in the colony dfter 30 days? :

k= A e +
{=% A=15\)
{’If—% (ﬁ—, 2700 ant

«0



8. How much money is in a bank account opened 7.5 years ago with $3125.67 that is
compounded M@gly with an interest rate of 5.26%?

Pet*

)f /H%r*

0‘79‘° )r %5(9%
%7 — |
= o

9. A certain car depreciates at a rate of 15% each year. If the car was initially worth $8125, what
is the value of the car, rounded to the nearest cent, 11 years later?

k=k o A-p0x) !
F:CS\)J A=) .&'Lg\“
(=15 135@ >

£= 1\ o

0536019

n f
10. The half life of an element is 27 hours. If there were initially 4.2 kg of the substance, how
much will remaln after 2 days? Round your answer to the nearest hundredth of a kg.

7JrP a\
Cg A= 4.205) 5
h=21 6199

i vl dar b
11. The population of Schlansky, Arizona increases by 18

% every 3.2 years. If the population is
currently Zy,,what will be the population, to the nearest person, Bzears from now?
P +-

CieA h i
-A APz "
s gﬁ? O A=3150( +.%) 33
z | »



Equivalent Exponential Forms (Absorbing the Exponent)
If you have a value in the exponent, absorb it into the parenthesis.
To interpret an exponential function, the initial value is in front of the parenthesis and (1 + rate)

is what is inside the parenthesis. If it is less than 1, it is decreasing. If it is more than 1, it is
increasing.

Express each of the following functions with an exponent of #. Round values to the nearest
thousandth.

1. 4=12,000(1.025)" . 2. 4=17,000(.889)°# 4
J=0roco(l 025"t A=oo0( 559 )
=12,0( 1345) 7 A=0)o00(. 230}
3.A=11,185(.764)‘l_2 N F 4.A=125,000(.785)% 3 s
A=\llys (4 ™) A:\Qﬁ@o(;?ss‘*)

kel l8s(.ag)* A=1251000( )t

5. Iridium-192 is an isotope of iridium and has a half-life of 73.83 days. If a laboratory
expertment begins with 100 grams of Iridium—192 the number of grams, 4, of Iridium-192

present after # days would be 4 = lﬂﬂ I . Which equation approximates the amount of

+
Iridium-192 present after ¢ days? i 3 73%3)
D wn['}'g 33] &P 4 - 100(0.990656)" 7'4 o(s
2 A
A=100( qq0656)
2) 1) 4) A=100{0.116381)
4= 100[ 147. ﬁﬁ]

6. The amount of a substance, A(¢), that remains after ¢ days can be given by the equation
t

0003

A() = 4,0.5) , where 4, represents the initial amount of the substance. An equivalent form

this equation is J‘" T
@ A() = 4,(0.000178) 3) AQ) = 4,{0.04015)’ 74('{');’/43(0 = O&B>

2) A= 4,(0.945861) ' 4) AQ) = 4,(1.08361)

[ FsEY man’
%0 4

A3 :Aa (000 1’7%)7L



4N+ i
— 1> :
A=Dd(3°) A=D00(.94397.)
7. A certain pain reliever is taken in 220 mg dosages and has a half-life of 12 hours. The

1
2
reliever in milligrams remaining in the body after ¢ hours. According to this function, which

o
12
function 4 = 220[ ]L can be used to model this situation, where 4 is the amount of pain

tatement is true? f010y b. : .
}( Every hour, the ﬁg@gﬁ)b zfi:r'l(a 7 %) In 24 hours, there is no pain reliever /YR ﬁ
reliever remaining is cut in half. remaining in the body.
In 12 hours, there is no pain reliever @In 12 hours, 110 mg of pain reliever is
remaining in the body. remaining. A* ’)% ( C?CBW,_ ) 7 ~lo

Noef .

8. An equation to represent the value of a car after + months of ownership is v = 32, 000(0.81) . )
Which statement is rof correct? =232 A
' The car lost approximately 19% of its vatue each month. &)} V=3400(, bl ) +
1~2) The car maintained approximately 98% of its value each month. [/ = ggf(ﬂ)( ,Q %4 Sﬂﬂ)
The value of the car when it was purchased was $32,000.

/) The value of the car 1 year after it was purchased was $25,920. |/= ?DD/OCD( G%259 ); o Q S,920
G ~) )

9. The value of an investment account, v(¢), can be modeled by the equation v(¢) = 500(1.15?‘2'

after ¢ years. Wl.lic'h of thfa following statements must be true? l/(]") - SOOO. !5»3*1) F

1) The account is increasing approximately 15% each year. )( ; ¥

£PThe account is increasing approximately 56% each year [y U U—) 2 ib( l. S_‘U )

3) Ther;:1 \:;iél be6$1216.8(; in ‘ﬁle account af(tier t;\lzo years y(2) = So0( 1.sb. )zﬂ 12273 .

4) Tt will take 3.68 years for the account to dou :
ool

5G9 |
= 7 mote Pha d}édb./ed
10. The amount of a substance, 4(#), in grams, remaining after 7 days is modeled by é) ¥
?

5o Dl

A() = 50(0.5) * . Which statement is false? A U‘) 33[ S, +
In 20 days, there is no substance 3) The amount of the substance 74.[{—]::50( / c@)
remaining. R/ oAl {24 Wyy v remaining can also be modeled by

-t

2 P L 2
-, DE3) M)
ﬁ) After two half-lives, there is 25% of /) After one week, there is less than 10g
the substance remaining. of the substance remaining.

Ni=s00193.) = 9472,

11. If A = 50(.5) 513 represents a mass, in grams, of carbon-14 remaining after ¢ years, which
statement(s) must be true?

A\t
I. The mass of the carbon-14 is decreasing by half each yearj.(..q.[.): SO ( s 57‘5)
I1. The mass of the original sample is 50 g. '

» onl 3) IandII _
@ iI:D;lrj;’ 4; n:irtlher I nor II ‘%(H - SO(' CEQQS%/_’ )

H

&2
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Converting Rates (For example, from annual to monthly) ;' "* r,;; 3:=i

1) Start with 4= P(1 -l_-r)' (If it is not given in that form) @ e "‘e’“iﬂ G
1

2) Raise (1+)n 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 n.

-If the variable matches the unit (months for example), then the exponent is m.

1. Stephanie found that the number of white-winged cross bills in an area can be represented by

the formula C = 550(1.08)", where 7 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)" 3) x 1_08 N
" C'= 550(1.00643) ,
@D c= 550l 00643365’/ 4) €= 550(1.00643)" 12 ’-OOqu
4“’& (ake (& himes
Per Jeal

2. On average, college seniors graduating in 2012 could compute their growing student loan debt
using the function 2(¢) = 29,400(1.068)°, where ¢ 1is time in years. Which expression is equivalent

to 29,400(1.068)" and could be used by students to identify an approximate daily 1nterest rate on
their loans?

D b . 4@1 0.068 )’ [.0b% S
29,400{ 1.065°" e
L3 o
2 - ~ 365t 4 £ '3659
) ng‘l}_%g—}\ ®29 sl ® | baly ke 357 1
* ’ Pé‘e“ Hal-

L

3. The value of a stock after t years can be modeled by the function V' =2500(1.14) after t years.

Which function would represent the weekly rate of increase after w weeks?
S 2500(1.0025§") L 14 B
1) ¥ =250001.14)" QV

3V =2500(L14)" 4) ¥ =250001.0025)"" Loods™

Wakly pale | e per weaic
4. The value of a home after t years can be modeled by the function 4 =525000(1.36) after ¢

years. Which function would represent the monthly rate of increase after m \';émeﬂe‘i?sé‘?
2) A=525000(136)" () A=525000(1.026)% 4
2) 4=525000(1.36)>" 4) 4 =525000(1.026)‘2”') [. 5

Mon Wj fale [.0db
l Luﬂi PP(/”(/‘/?“"



5. A study of the annual population of the red-winged blackbird in Ft. Mill, South Carolina,
shows the population, B(t), can be represented by the function B{t) = 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(f) = 750(1.012)° B(t) = 750101238 mopinly rude ;
9 i & ity par [ |
2) B{f) = 750(1.16)™ 4 B(t) = 750(1.16) Jear Lol2

6. Mia has a student loan that is in deferment, meaning that she does not need to make payments
right now. The balance of her loan account during her deferment can be represented by the
function fx) = 35,000(1.0325)", where x is the .’glinbigflars since the deferment began. If the
bank decides to calculate her balance showing a mo’El_y growth rate, an approximately
equivalent function would be

ik
@ﬂx)_zs,arm(l,eum@’” ""*“””;' ak 3 3 Ax) = 35,000(1.0325) % Lo3dsT

al”
2) o % oo
Ax) = 35,000(1.0027) Ax) = 35,000(1.0325) :

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 # = 714(0.75)¢, where P is the
population, in thousands, d decades after 2010. Another student, Suzanne, wants to use a model
that would predict the population after y years. Suzanne's model is best represented by

1 - 36‘(_! ’44« I
) P=T14(0.6500) & p-7140 97’169, L por g7
2) P ?14(0.8500)” 4) p=Ti4(0 9750  Jer < Lo
<9716
1£01$=).0

8. Each year, the amount of students in Eastbury High School 1ncge_a$s__b_y_7_‘]§% Whlc)h of the
following expressions could be used to find the weekly rate of increase of Eastbury ngh School
after w.weeks?

1) (LOFASY" 2) @Lomsy ).ols*=

(1.0715;_2)52'” (1. 071552)0
3) @ U’&Z’j {L{LQ [ e M Per ) gekl

9. Each 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 School

after ¢ years?

1 1
1) (1.07152) ). 0715542 ~ 52
3) (OS5 A RaaLay )7 TS
LUJ&(’H) uf.’l&

S# iy o

Year
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10. 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. ] e
1) (1.0525)™ @){1.0042’7)”‘ Mon M_j ke | fma per mosbn l 0S)S A}
2) (1.0525) ™ 4) (1.00427) 2 09427

Y09 =] 093
11. 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 monthly percent increase after ! years?

1) v=65000(1.092) 3) v =65000(1.0074)" ik
2 v=650000 .0074)@ 4) v =65000(1.092)"* |.09)
fﬂé’!*mj {a LQ o
izl lﬂm; P_(,f |007L/
Aeal”

[+ o00=1.03
12. Over the past several years, the value of a stock has increased by 3.2% each year. The value
of the stock is now $87.24. Which of the following equatmns does not represent the value of the

stock after r years or m months?
1) a(r)=87.24(1.032) .~ @L@Lﬁlma 0026)12”’ [ 03 T
2) a(r) =87.24(1.0026)'* 4) a(m) = 87.24(1. 0026)’"/

i .00 X

'ﬁwc At ok he g
file 1) iﬂi)’m Pet mon th J

13. According to the USGS, an agency within the Department of Interior of the United States,
the frog population in the U.S. is decreasing at the rate of 3.79% per year. A student created a
model, P = 12,150(0.962)", to estimate the population in a pond after ¢ ‘years. The student then

created a model that would predict the population after d decades. This model is best

represented by — {onger Lima porrial

1) p=12150(0.461)¢ 3) P=12150(0.996)° e

O r-1z15006719¢ 4) P=12,150(0.998) Yo)
dutadi pate 18%

! PW P‘Wml(

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

Recursive Formula

o=

a,=4a,,

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

Round to the nearest tenth if necessary M Ggom bné.
1.19,16,13,10 .. . i b b 2:2832098,..7 = ‘
0Pl felolowe— {97@1 ) “’/"“‘”‘y C:?/QZQL‘:I)D
- =G+-id  7g=w =a,r [ a='d | Gy 5)ddpy
lq F ﬂ n( %Q Q,,.Q,, ]—.3 éLa U'ﬂﬂ \QaL_:LtG’j_jf T e
fg' \q ,;3": ! 5’ SNEVIREE
oy R e e ; 3 .
610 = ~b 4 6 Q”'HMLJL
3. 3 12 48 \"92 QMTULML 4.63,57,51,45, ..
s @&E' hil [e
‘QJSQ_Uh . {elvisVve aw-’% [-‘-NH Cﬂ:@*(u:ﬂd
c=a (O a=3 g LW Gie3iai)
o, T SR
7 2~ b
K1) N e
5. 329.6,376.8,424,471.2,... 6.120, 192, 307.2,491.52 142 _ (6
zﬁ‘.“.".l Cusve \ ,gwl,ol— fecurswe O sl {’) oy

T e eiid ST L3 2,
WBG> Y g aggiooed S~ Yoneine
althk Cﬂr “wan P89 g a4y
o e ~Gilos  ~adlof
- 7. 5400, 4050 3037.5, 2278.125 5205.20, 4208.15, 3211.1, 2214.05 Ho%.ls -~ S W52 )
Sheas bot | [ Sl (s -ithan
W0 A= S0 g 0 [etos) e, bfi@mn dae
7;‘_“3}_?__{: ‘/) ..«)/ s fﬂ‘{m(_’]ﬂ dn -"}5Qn -1 iy ‘S}DS.W*QQ?.&Q} r_qéﬂ;)_)/ : ~491,05
S0 Go=5001)™" 60050 T0I0335 i
%Em*ﬂ Ay > L{O§«(

o= ~4a105(0) +b303 )5
G, = -85



9. 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 an explicit and recursive function that can be used to determine the cost of an ice

cream cone with n toppings. [ DG
P s 4oL
H475=73 oflit i

<. :7( &nq a|*‘(ﬂ l\d
b25~55 M?w(n \NED (= Ua- 1‘.7(

ank ey v anhl(

10. A theater with 15 rOws has 10 0 seats in the first row, 12 seats in the second row, 14 4 seats in
the third row, and so on. Write an explicit and recursive formula that can be used to determine
the number of seats in the nth row of the theater.

Dxlicst etsive

0n=q.+n-0dl Cﬁ: 0 )
Gaz10Hn-1D> = Gp-i ¥

11. Dana began an exercise program using a FitBit to measure her distance walked on her
treadmill, in miles, per week. The following table shows her progress over three weeks.

'_1_1_: [B Week 1 2 3
|

Distance Walked on
Treadmill (miles) 9 11.7 15.21

| S;{ [ [f she continues to progress in this manner, which of the listed statements could model the
~|. ) number of miles Dana walks on her treadmill, a,, in terms of #, the number of weeks?

=9
1) a,=913)"2) 4 = - “ 4
%m\m ) a,=91.3)"2) a, =9+2.7(n—1) @ )

a,=13a,_,
a =9
a,=27+a,,

12. The population of Jamesburg for the years 2010-2013, respectively, was reported as follows:
250,000 250,937 251,878 252,822

s - t] L . > %q 37 H 3 /
How can this sequence be rewr___j_ggly modeled? 2._———. - ( Q03 5

@;1 = 250,000 2 S0000 ~

7, = 1.003757, _,
) O+ = 2990 9'5\ 81% ( O()B 7>
)z Jaq ¥4%] 250 "3

L




Name . dns\j Date
Mr, Schlansky Algebra Il

Evaluating Recursive Sequences

1. Find the first 4 terms of the sequence a, =a, , +4 where @, =~1.

Ga=0id Toand a3
CQ\“:-—( 4“"( Oz = 3+L( G4 =77 4

Gr=7 (s =7 Ay = ||
2. Find the first 4 terms of the sequence a, =4a, , where g =12.
Ca= da, Qa :‘:{[Ch Gy =4as }D;L/S’/ch), 7@&
a, =412 Oz=4(\&)  Qy -_-L{qlqll)‘
Q{f:(_{g/ Gz = MJ- Qq — 7&?
a =-3 -—-3{ 1%, = S /09

3. Find the first four terms of the recursive sequence
a,=4-3a,_

G.=9-3q, Q=430  g,_q.30,
Ga=4-3G3)  Qe=4-30%) g, _q-3035)
q\l - \3 Q$ = "7_))/ CH:- loq

4. If a, =3a,,-4and g, =9, find a, C % L(
Az = 30,- { Q3= 3G f_;*-f&c‘s)” e - 3(61230 J
i 5
A2=Ya)-4  A3="3023)-4 a:) + Qs -

de= 23 as=b5”

5. Find the 8™ term for the sequence where a, = 5a,_, +2n where g, =3

@ = S0 +2(l) Uy = S, v ds=50, AL

G-<@)HY  G=SoHd G Tk Hl

2 My AR



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

a j;m*B-n | CF&:@:"Z {) :C?D.-% Q(:Q\SHL‘{
¥ {n-1) Q'z_:: _3 "‘Z QB - _5___5 qq: "3"4

q'z_::“{ Gz = ._.‘5/ C/Zt::“lZ_
-—5 "‘B‘/ |c)—

7. A sequence is deﬁned recursively by f(1) =16 and f(n) = f(n-1)+2n.Find 7(4).
(1)32 (2) 30 (3) 28 (4y34

ARy H2)-fOE) ﬁg)ﬁ% )+

W< [k @) = 20 +0 = 2 +E
qﬁ%ﬁ) ang 3) =0, ﬂq\ =%/

8. Find the third term in the recursive sequence a,,, = 2a; - 1, where a, = 3.

Bea' A=\ e TG

Gz=203)- gjijg’ﬁ -
Ge=S 3& A

9. Which recursively defined function represents the sequence 3,7,15,31,...7
D My=3 fine)=2™43
2) =3, fins1)=2M-y

By ) =3, fin+1)=2n)+1
4) f)=3 fin+1)=73n)-2

10. What is the fourth term of the sequence defined by a; = 3xy°

[i,x]“a 1? |
1) 12¢%° Qs
e (’X 4= (M(QC )q gz{ b ?}fm
4) 48’y £, = (/__._..Y& 3 :LJ a2
a = QYC?X\) =21 4
63 = Jcl?( j
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Modeling Sequences
r is the common ratio (what you’re multiplying by). If you’re increasing or decreasing by a
percent, common ratio =1trate. .
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, =080z, , [~ dicleas by 2p)

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%.

4y ‘The initial value of a specialty toy is $3000, and its value each of the following years is
20% less.

gp/{,[ A0, 70 )Q(’IU/H'“
2. Which situation cannot be modeled by the formula f(n)= f(n—1)+20 with £(1)=107

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.
@y 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.

|~35,ductore by 257 .
3. The sequence defined by r, =15 and 7, = 0.75r, | 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.

4) A picture with an area of 15 square inches is reduced by 25% over and over again to make a
proportionally smaller picture.

. shttickb, no Pitest
4. Which situation ee##et be modeled by the formula a, = a, | —6 with a, =1000?
@/A bank account with an initial balance of $1000 increases by 6% each year.
@ﬂ' aylor is assigned 1000 SAT problems and completes 6 each day.
) The starting population of fish in a pond is 1000 and the population decreases by 6% each
day.
4) Jessica has $1000 saved and saves an additional $6 each week.

1o



5. The first day the MathSchlansky posts a video to his YouTube channel, it receives 4 views.

Each day after that, the number of views increases by 7%. Which sequence can be used to
determine the number of views his video rem

1y “° 3 47*
a,=a, +7 a,=.07a,_,
a =4 g =9

2 1 £4j ) I

@ a,=a, +1.07 : a,=1.07a,_,

6. The height of Jenny’s sunflower when she planted it was 6 inches. The sunflower grows b

WL O.’%iip’c_bgs_per day. Which formula can be used to determine the height, in inches, of
‘ Jenny’s sunflower on day »?

hy=6 ~ ;=6
(M )
h,=025a,_, h,=h_ +0.25
2 ) "
h,=6+025h h,=6h _ +025

7. A population of bacteria tripies every 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 3 b =300
b,=3b, b, =300(35,_,)
5y b =300 " By =30
1
b”=bn7 +3 b :——b_ i
1 n 3 n—-1 "}‘,U‘b:’.—ﬁﬁb

8. Daniela invested $2000 in a stock that increases by 1.6% each week. Which of the following

——

recursive sequences represents the value of her stock after n weeks?

a, = 2000 a, = 2000

1) 3)
a,=a, +1.6 a,=1.6a,,

2 a, = 2000 a, = 2000
a,=a, +1.016 a, =1.016aq,_,

1) =.& + 80
9. A tree farm initially has 150 trees. Each year, 20% of} the trees are cut down and 80 seedlings
are planted. Which recursive formula models tHe number of trees, a,, after n years?

1) a,=150 3) a,=150(0.2)" + 80
a,=a,_;(0.2)+80
) 2, =150 4) a, = 150(0.8)" + 80

@, =a,_;(0.8)+80



Series
Series is the sum of a sequence s

vage’ o
1o ,’.'u'-.
wed 0 3

— n ; e
To write a series explicitly: S, = 4 =) here  is the common ratio (1xrate) @3’=

i,

1=r il B SR

h n
To write a series using summations: Eal ()" or 2 ay,(r)"
n=| n=0

Always use explicit unless it says otherwise

S 5.3
1. The _s“g_m\_ofthe first 20 terms of the series 2+ 6~ 18+ 54~ . is S.=a,-Q ek
1) -610 . () 1,743,392,200
2) -39 e 4) 2,324,522,934 (=

=2 SDG::._() B (_:)Y:})m

| =3
2. 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 theamount of money in the account at the end

of the 20th day if the pattern continued? -1 » l‘g 3"3 =3
1) $11,622,614.67 A oAt 3) $116,226,146.80 ~“.03,.09,.2
§1743392200 1= LT 61 743.392,200.00 ok
|- (‘ C{, - .Ul
- 20 -
Sro=.d-.0i(3) | ‘ ~3
' ] -2 - ,714?'31(12300 = 20

Q l.o
3. Alexa earns $33TO‘0? in her first year of teaching and earns a 4% incr;‘ase in each successive

year. Find Alexa’ total jearnings for her first 15 years of teaching, to the nearest cent.

s

: n & 4
Sﬂl :Q| “‘6),(,{) glsfz 33;000 - (g’gloctj(lwtn
“_-—---— o
[~ | = 1. 64

Sis= 00, 179,34

4. Dee is planning on decreasing the amount of time she eats fast food per month. After the first
month, she ate fast food 42 iines. Each month, she eats at fast food restaurants 10% less than the

|j’

previous month. How many J@talitimes does she eat fast food in the first four months? = lo=. ay
. n
Sh T I
.SVT —-— q' "CI' (()4
‘\._-__”-—'7
|~

‘ .
Sy = 4-4.40)
1 —.40

18
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(4035
1035~
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1
5. A fisherman harvests 350 kilograms of crab on Monday. From Monday to Friday, the
 fisherman harvests 8% less kilograms of crab per day. To the nearest tenth of a kilogram, what is
the &otakamoun‘[ of crab harvested between MWday?
n=5

g:q gd :Q.“Ch(f)n

—————

[ )
35:‘3_50 . 5’0_(:@_)5

i)
a Ss=(4als

6. Kina earns a $27,000 salary for the first year of work at her Jjob. She earns annual ing@_gqg_g_f
2.5%. What is thount, to the nearest cent, that Kina will earn for the first eight years at

this job? S quq’ Q)" A
e
Sy =Xavo -2 .000( Lo2s)"
|~|, 085

S5¢=273 5B78,13

(e > [+03=) oy
7. This year, public parks in New York State will receive funds of $2.47aillion. Eve year
afterward, New York State park funding will be m the@ﬂnomt of
money, to the nearest million dollars, New York State parks will receive in funding for the first

four years? ) :
b S :a,“Q,(f’)n
n

o

S, = 24-24(1.g3)"
1,05
S%-’—‘g’l()mf ai

8. The initial push of a child on a swing causes the swing to travel a total of 6 feet. Each
successive swing travels 80% of the distance of the previous swing. Determine the|total
distance, to the nearest hundredth of a Joot, a child travels in the first five swings.

Se=a,-a,(0) 7

[~

|-, €
(G, =307

S"T

5

13



9. Kristin wants to increase her running endurance. According to experts, a gradual mileage

increase of 10% per week can reduce the risk of injury. If Kristin runs 8 miles in week one,
<[eaae O 1V a0

which expression can help her find the total number of miles she will have Hin over the course of

her 6-week training program? _
fi S’l”"‘ f—{?l (1,) 4\, (()A-l
2o 8(1.10)* —— i L

2) i%(l,lﬂ)” >€.¢ - 6’8({ JC])u wwid
-l

9 55 Se = -%(1.10)"

' “—__-__—_j_c-: 7= /

'L :)'5/ 10. In his first year running track, Usain earned 8 rnedals He increases his amount of medals by
& 25% each year. Which of the following expressions Clmnot be used to determine how many ‘—1

P
PPAY medals Usain will have after four years of high school?
R Sy=B-3025)° \u(ﬂ”’

8-81.29), )4/ L ‘4) ¥8(1.25)"

A0

3) 8x8(.1

 B(110)""

1
)/_ —25 = =125 ,H
/) 8(1.25) +8(1.25) +8(1.25)" +8(1.25) EED Sy = %-50.25)Y %

1-.25
a0y X?ﬁ(' ]

11. A company fired several employees in order to save money. The amount of money the
company saved per year over five years following the loss of employees is shown in the table

below.
Haco | {
Year Amount T
Saved — f = l _ (

(in dollars)
1 59,000 A < -
2 64.900 /}'Bf/'t') = (/ A=5900p
3 71,390 Mo
4 78,529
4 86,381.9

Which expression determines the total amount of money saved by the company over 5 years?
s ”-—-_-,

1) ) 58,000 - 59,000(1.1)° 3 ES
=11 2//58,000(1. 1)
’ -1

2) 59,000~ 59,000(0.1)° 5
-1 L/ NZ 59,00000.1)"

2wl

ng i -S’%()LU(‘-”S, / . n-I
—T 9 /(10( [”

s
=y <



Name i l] ll]ﬂ )K‘j Date
Mr. Schlansky Algebra II

Mortgage and Annuities

1. Jim is looking to buy a vacation home for $172,600 near his favorite southern beach. The
r(1+AY
amount of the loan, » 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 a $20,000
down payment, determine Jim's mortgage payment, rounded to the nearest doliar.

\aggr. Pymuat =M pinGR| = Jotd Godb ~ clasa fry
:gl m;;hCIPd G(fjnwvljrof: loav =15,4eo = 11y -20,000

P~ 152000
r mo.a@ld_g ml’-{*’bL M\L‘Q = .0030%
N = of wor bl pogmealy L 15(12) =15

formula to compute a mortgage payment, A4, is 44 = Pe where P is the principal

'8
M= 53@0, 00205 | 0030S)
(1+00 305‘)“0-« j

103,99

Jo§ial dljor Puymacd, $ind ¥ B

Algebraically determine and state the down ent, rounded to the nearest dollar, that Jim
needs to make in order for his mortgage payment to be $1 100.

=\ G l% Wl
Pﬁ- P lpo = P ezoxtivonson™
.0030'3’ "It Bos) = | (uImLOF‘

S



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.

1-(1+:)"*]

P, = PM‘T[ :

P, = present amount borrowed = ’.)],om--l,a30 = Q0000
n = number of monthly pay periods = SC12) =40

PMT = monthly payment = x
i = interest rate per month =, ppps”

NOCOO= X l-(}f()DbQSTGO
L0005
Q00000 = X(494...)
. uda.

The affordable monthly payment is $300 for the same time period. Determine an appropriate

%'T'D down payment, to the nearest dollar.

f=X <= 20| (L00bAs) ™
n = SUN=bO 00bas

nT="300 X=2eet= 1407l .,

1



3. Monthly mortgage payments can be found using the formula below:

A5)-4)
(5]

M =monthly payment = ¥
P = amount borrowed 299,600 ~10,000= 130000

r = annual interest rate . 04
n =number of monthly payments 15(1) =190

M=

The Banks family would like to purchase a home for $220,000. They qualified for an annual
interest rate of 4.8%. If they put make a down payment of $100,000 and plan to spend 15 years
to repay the loan, what will be the monthly payment rounded to the nearest cent?

M = \DO(OOQC ._b_iﬂ(l,,.c%)m
(H .o%’) l
M= g306.50

If they want their monthly payment to be $1500, what would their down payment have to be?
180
I + . O"‘g
= {50 V00= [ V5 3-

= : \8o0
g:‘zf{% (l"'“’t”) ~|

=P @:X(w,)%/w
008 0b78.

1



4. Malia wants to renovate the kitchen in her house and estimates that it will cost $39,000 to do
so. She plans to make a down payment of $5,000 and then finance the rest at 0.25% interest per
month over a ten-year period.,

Use the following formula to determine Malia’s monthly payment to the rearest cent.

1= (1 +1)™
PH=PMT[%-}

P, = present amount borrowed = 29000 ~ 3: XH= 3"{,000
n = number of monthly pay periods 6} =120

PMT = monthly payment =

i = interest rate per month =, 003 5

B4000 :y(!“ (I+3S)

002

1J0

34000 = (10 )
\03... 105...

Malia can reasonably only afford a monthly payment of $275 per month at-most Malia’s-parents:
deci i i ‘What would her down payment have to be in
order for her monthly payment to be $2757 _Fh J P

P,,: F % ‘0,__ 275 /I_—(\hoo;l?]:"ao
n= 120 .00

mT=gg 15 =B

(=.0025
D=T-F
D = 23,00 - 9?({76‘/ &
:0,500.5

78



Sketching Radian Angles

180

Radians to degrees: Multiply by —
7

Sketch the following angles on the grid

SJI/L)
1.9_3 1§ 23w

1%0

(g©

7OWh1ch of the following sketches would represent 6 radians? &: _:% s B4
1) !

2)
it oS oA
- T %, SRR
70

3)

2, 9:-7-5..‘@1?15‘
4 a1

¥

E];

:;i,z,zr@
;“i

o
o

4)

¥

T
(i

8. An angle, &, is rotated counterclockwise on the unit circle, with its terminal side in the second

quadrant, as shown in the diagram below.

Which value represents the radian measure of angle &7

%ﬂo@

1) 1-18 a3

@2 &’ =15

s 3,

4



9. Which angle is sketched on the grid below?

below?

2.4 radlansgq i~ 37
2) 4.5 radians 4.5- 'ﬁ- AJSE §r5.2 radi

e

R
Bty

v

gy
10. Which dzagram

X

A
\
”

2)

35!
/3938 radiansﬁ,:llf

10. Which angle is sketched on the grid

radian { - @39‘ Vi

) 3.8
3) 3 radians 35

jans <31 2) 1.7radians |1 .1we 97 441 rachans I3
S22 ‘P'?w b1
a1 \
. i
, & . Q)
S (4 K/ %o
{

3)

4)

ows an angle rotation of 1 radian on the unit circle?

4

11. Which diagram represents an angle, &, measuring _;[5— radians drawn in standard position,

and its reference angle, €7

1) /

3)

@

(1 \;

G 1%~
2 A



Pythagorean Theorem Know your Pythagorean Triples!

Look out for hidden right triangles where you may need to use &> +5> = ¢’ 345
a and b are the legs 5.12.13
¢ is the hypotenuse 7.24.25

leanis Jasc qusame in tudial Bim  8,15.17
Find the missing side of each right triangle rounding-te-the-nearest-tenth 9.40.41

L. A
ﬁ[ e P
gg*xqu}}
4 ﬁX 4 94 x=le
u..(,l _.l/{
KT

3. 8TWL€ 4, 13 gHb’=c?

3 =
5 100 A& ol =
X\ A7 JIA =)

J—Q by < ><

NL“}“‘C\“

. 14 —lb ﬁd«g

ggwj da T
,_:)3 /3
X 1 —% 12 E
5

5|



Rationalizing the Denominator
To rationalize the denominator, multiply top and bottom by the radical

When multiplying a radical by itself, the radical cancels out

Rationalize the following denominators

1. 2 (s Q;:; I [ ot

i W52 24503
213 - NENE! | A
4 (7 ‘,_f“’ﬁ 5 [ i;{f'f B
5. _H,- })}‘f/ 6 oW -— o)1 _..,l Im
v 1 L 9] %
\/6\3{9 4 A \[13\,.]9 ) “ILi : 5
a <,
4

A



Trig Ratios with Triangles

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

SOHCAHTOA
Any point on the unit circle is (cos#,sin6)

something

, make a right triangle and use

something

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

Reciprocal trig function pairs:
cscd secd tan &

sin & cos@ cotd

o
1.If sinf = —% {a_lnd @ 1s in Quadrant III, find:

a) cosd

=

2.1f tan & = %%nd @ is in Quadrant III, find:

a) cosé

_a
a5

d) secd

23

— N =

b) siné
2

——

T s

€) cscé

s

b) sin&
24
-5

e) cscd

959
i

c) tan@ " /
2 4
q
O3 <
@ <
f) cot@ 3245351_
3 ka{)z:l)—»

83



3. Angle € is in standard position and (4,—7)is a point on the terminal side of &, Find:
¢) tané

b) si
;L @% j@ﬁg % s "%52 7

4. Angle & is in standard position and (—5,—12) is a point on the terminal side of . Find:

a) cosd b) sm@ ¢) tand

- 15 {3 ? A‘
g

(L

0

€
d) secd e) cscd f) coté Q C,

— 1% 13 S
=4 = T Ik %LQi

JsHlS if

¥



5. A circle centered at the origin has a radius of 10 units. The terminal side of an angle, &,
intercepts the circle in Quadrant I at point C. The y-coordinate of point C is 8. Find:

a) cos6 b) siné c) tané
L 0 ! Y @
) (O & ,

10

O
A
T <
" g) secd ¢) cscf f) coté 24‘82: l h

(0 _L_Q é Qﬂ’l ~/Qd

J‘a@i
7

6. A circle centered at the origin has a radius of 4 units. The terminal side of an angle, &,
intercepts the circle in Quadrant IT at point P. The x-coordinate of point P is 2. Find:

a) c0s& b) Sin& c) tand
2 by b

1 z !
ENER
N

d) secd e) cscd f) cotd

N 4y Qﬁl 28p A 24k 2 ([?
M- [y 12 q%,{/&




Name ;_d |l]1”8\j@ Date
Mr. Schlansky Algebra Il Cf' g,, O
Advanced Trig Ratios Regents Pmcgce A Pl

A q ! ’(4
1. fcos &= —-;‘:1 zﬁl’d &is in Quadrant ITJ, then sin & is equivalent to SA;{ —
T ) 5 Sud=% Yﬂ;ﬂ
- g H \FI Y b= f
2 7 H5  Sud=" “-:3{ oV
- “ O <

8. If the terminal side of angle &, in standard position, passes through point {=4, 3), what is the

numerical value of sin 87 ~ . S
@ 93 SHo= S0

23 -1 Sl =%’ i :

4 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. y-coordinate of point C is 8. What is the O

@l-= %, \k P b
3

valye of cos 87
OF : -
% 5 3
Q=L 4 aHg>=10°
-3 3 —0 az’ 1=00
Fl
= ¢ GLJ@—
[0 4. Given cos &= 5 S%here & is an angle in standard position terminating in quadrant 1Y, and
sin? 8+ cac‘2 &= 1, what is the valué of tan &7 ’l“ﬁa = 5
1) 3) 24
25 @4(9-.. —;,) I 7 .
& _x y oY)
7 7 EE AN
' ]
SCdd be I o X [ @
ren that sm” 8 26=1and s 5=-—-, ht foos &2
|\ 4. Given that sin® &+ cos and gin 9= =¢=, What is a possible value of cos QQ%Q‘-':C:)'

1) 5442 @59:%( 3 343 S | ‘/L‘ Q;%&

3

BE elm 8 ’ﬁﬁ 3
P O

wn




(OS> an —
,4,.

7 #. Given cosd = ~mz=- d cotd = -3, deterrmne the value of sin 4 in radical form.

oAz -L &
> > A SnA=4

4 | L
T_ ™ 1@) S ‘J‘ofi)

13 #. An angle, &, is in standard position and its terminal side passes through the point {2, —1) Find .

the exact value of sin &. aa.l_bn C:' Sm@_-a
=1 A ¥ +P=C p=13%
— 4= T

T1© S=C
it 8. A circle centered at the origin has a radius of 4 units. The terminal side of an angle, &
intercepts the circle in Quadrant HI at point P, The x-coordinate of point P is 2. What i 1s the

el N T e JBIS @sO =4
PPy b:J,_‘?B 3O %_

=l a3
c >

15’ 9. The terminal side of &, an angle in standard position, intersects the unit circle at » —%ﬁ '—\é—g-ﬁ_

O

e
What is the value of sec &7 CC?S&I A
Q- - e | IL 0= "3
? b Y 48 Sc0=-3
il ¥. Point A7 .}.] is located in the second quadrant on the ypiteircle. Determine tﬁe exact value
oft. (sl | S *} FYh=C™>

3 a*’=7>

24
= ’ ug—f(a
$a933
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Trig Graphs:

Know what your waves look like!
f(x)=sinx 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/Midline: y value of the midline. The average value of the function.

To graph, list:
Amplitude
tsin/ cos
Frequency
Shift/Midline

Period = .
[frequency

y-axis: Plot midline. Count amplitude above and below from the midline.
x-axis: Make 4 dashes on x-axis. Label the 4" dash with the period.
Plot the 5 points for the appropriate wave.

To write the equation, find:

min+max

Frequency = and midline =

period
Substitute components into y = ampsin fregxshift
If multiple choice, cross out answers with incorrect components!



Omf’:?)
510
o
5?\\%” -

p=2agr

-["‘

=1

LinpsinSepishi T+

Lo i 3sm2x 1

tx)

-pf\
ALY 0]
T 1 T ¥

amPsa Tt

3. y=-3sinzx+2

tx)

et

Ry /}/_/—;\i—-
2

amSintegyom

. 1
5. y=-—4sm§x+2

(x)

Graph one full wave of the following trigonometric functions

GimPsinKlegs it
2 p= 2cos4x+3

1
-
>

anPsasleféon
4. y=—4cos2mrx—2

tix)

f/"\q\i
a‘mpjn?@f)maﬂ
6. y:—Scos§x+3

—

ERRE

Ggmp= 5—



Graph the following two functions over the domai@)on the set of axes below.

L iU oY aAMPsn e o
7.4x) = 35111(2»’59*’ 2 8. y=-2cos—x+1 a'”'?‘g“
Anp=2 2 R4
i X g {(Q = =
+>m 072
i
‘mrg( =3 L
- . ’5'
Iy ool oo AT
%TD Wl A LT 2 1\ . N Y
AW AR=EERAYZE " 4" g My o
Tl' SN o ol
8. 0‘%1 Mglgs %ﬁ( ofﬁggs below, graph 3 10. Oa%ga iet?( oyt; ?pxes below, graph
(IMP:Q y= 3cos?x—2 over the domai 0,10} y==2 sm%xﬂ over the domain [0,100]
Lo . Hx) N
g{ 5QE. | Gnf=2
H}ﬁ_ 5 - f)l"’)
it - £ % :J;%
Shl‘.gf: l
2 210 o
2 T e L L e
T FrArHA R, S o it i P
L E !O___ Ll |l _.—W 50 ! o 1T
W .
21 § =+ _
= 2’\7‘ jj'*j: (LU
Z T

dn



anf=4
b
Sl |
Yif=0 -+ @

L

st | /|

ot
¥

4
3
2
1

5 - = Moo
— kX
=220 = .
T = -8
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17 ¥&. The depth of the water at a marker 20 feet from the shore in a bay is depicted 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?
’ =3

.
o IOW0E1OE. N0 . T S
i i
RET TR S ¢ : : e
] H 1 = : ;
it ior o1 P
: R Fessssned
: . :
[ N i .: . o b
b b\ :
P i f
. =
P4 i I
g e
iE i P
e : S
i bt 112 1
SRR
¥ .

y "‘CD.S

N =2,

] ! [ ] k] ) (] } [ L] >x

T [] ] ¥ ] 1 T I ] | ) [ ]
l 3 6 9 12 15 18 21 24 27 30

oe N L
D szl It VS

Yyl

qu



Date

Algebra IT (>

Sinusoidal Applications

am,oSM%M}l ( P“
1. Which statement is incorrect for the graph of the function y = ~3cos [ 2 {x— 4}} +77 : 27
3 P>
1) The period is 6. l‘// | ginp = 3 0
2) The amplitude is 3. / = . f= 27
3) The range is [4,10]. ~Ca§ 7 %‘:
@ The midline is y = 4. X 62(() 3
31 : P21 &
| suf=1 A

—

2. Which functlon 5 g1aph has a period of 8 and reaches a maximum height of 1 if at least one F
full period is graphed?

L

|

O NINEANS /ﬂﬁmm—a =
Y= L:OS4X ) Rpee = m

Mr. Schlansky

e Shlansi<
hlans =

_ T —_ ™
2) ' y=-4c05(8x) + 5 - - fg‘ 21
y=-4cos 7 X +5Q—— :
'S P &}_’
i
3. The equation below can be used to model the height of a tide in feet, #{¢), on a beach at ¢ O

hours. . P gk P
H) m[-;i b+ 3_)] +5.1

Using this function, the amplitude of the tide is
D x 3) 3
é

- R T

4, Which function has a maximum y-value of 4 and a midline of y = 1?7’

1) o 1x) 3) h{x)
\ ) ]f“
: ) H {
e T . N it T
ﬂ . : ? cadd - “ﬁ.- 4 :1;)(
RZEEaE naeL : : AT
: - : : 7 T SR
< 2; Eg(x) =~3cos(x)+ 1 4) jx)=4smn(x)+1 O
( —— " el l — p—
Wi

~3

a3



(‘ 3 5. The depth of the water, d(¥), in feet, on a given day at Thunder Bay, ¢ hours after midnight is
o modeled by &) = 5sm (E (t—5) +7. Which statement about the Thunder Bay tide is false?

1) A low tide occurred at 2 a.m. 3) The water depth at 9 a.m. was .
. approximately 11 feet.
2) The maximum depth of the water was The difference in water depth between
. i i ide 1 t.
12 feet. 5"11‘{;{ ’7 7:12’_‘2 1 high tide and low tide is 14 fee 10 ~¥QL

5 - 1 =

amp=5 I ) (-
P p..%_it./ 7 o B &
Treh="0 0 —_

, . ol F (27 ) ,
6. A person’s lung capacity can be modeled by“the function C() = 250 sin| <X ¢ | + 2450, where

_ p3pSge’ shi £ :
C{¥) represents the volume in mL present in the lungs after ¢ seconéis”.’ szatepﬁne maximum value

of this function over one full cycle, and explain what this value represents.
U0 — D100, Th maximm volumt presark m the
0200 |

7. Based on climate data that have been collected in Bar Harbor, Maine, the average monthly
temperature, in degrees F, can be modeled by the equation ‘ .

O B(x) = 23.9145in{0.508x — 2.116) + 55.300. The same governmental agency collected average
monthly temperature data for Phoenix, Arizona, and found the temperatures could be modeled by
the equation P(x) = 20.238 sin{0. 525x ~ 2.148) + 86.723. Which statement can not be concluded
based on the average monthly temperature modevls(vmonths after starting data collection?

h

Bl] 1) W;I"fbe average monthly temperature 3) Ulhe maximum average monthly ]dy 7 p(\c,

4 | Wariation is more in BapHarbor than in temperature for Bar Harbor is 79° F, to

Phoenix. 73 14 \/.;1%1;3 S the nearest degree. . ;

.3 2) The midline average monthly @)Sghe minimum average monthly '19’9-73?— _—
— T temperature for Bar Harbor is lower témperature for Phoenix is 20° F, to

than the midline temperature for ~ the nearest degree, éb‘ Y lh.4a)

gW Phoenix. s s 3< ‘6@.’799
p

8. The average monthly temperature of a city can be modeled by a cosine graph. Melissa has
been living in Phoenix, Arizona, where the average gnnual temperature is 75°F. She would like
to move, and live in a location where thé average annual temperature is 62°F, When examining
the graphs of the average monthly temperatures for various locations, Melissa should focus on

the :
1) amplitude Quek %:lmj\w 3) period

2) horizontal shift | 4 midline

L!
/

a



9 Tides are a periodic rise and fall of ocean water. On a typical day at a seaport, to predict the O
"the next high tide, the most important value to have would be the '
time between consecutive low tides  3) average depth of water over a 24-hour

. period
2) time when the tide height is 20 feet 4} difference between the water heights at

low and high tide
= period
P S T fi

10. Consider the function Iz(:.) 2 sin(3x) + 1 and the function g represented in the table below.
Determine which function has the smaller minimum value for the domain [-2,2]. Justify your

answer. @(\ﬂ /PQ) H’( o
£ Swallpr mimme) . :?

\— — == —‘K{'l 0
D G

11, Which sinusoid has the greatest amphtude‘? o

S

1) y nidlup 3,4
7TN 1)’
q
ETTTTTT TR
2) y=3sin(€-3)+5 @ y==5sin(6~1)~3 | ¢

3 | 5"

12. The graph below represents the height above the ground, 4, in inches, of a point on a
triathlete's bike wheel during a training ride in terms of time, ¢, in seconds.

Identify the period of the graph and describe what the period represents in this context.

- 9 T dalds e
e 2 2 e vad -

o m:ak’e o, ombe.
(olcﬂ\*lm

tajro
(AIENS
wio

Time {sec)

a4



= 13. Visible light can be represented by sinusoidal waves, Three visible light waves are shown in
4 the graph below. The midline of each wave is labeled £. Based on the cnaph which light wave -

has the longest penod'? Justify your answer.
L | C T4 D Jr}lﬂaab
MIRATTIE e et ot 51+ on

Ry 1| | 1] >< Al \\\c ‘g:“ C‘jda 01 ‘['hf 3//6//9’7

7
7
PN

i )

4 L
v ’ // \ [y / kg
=B ]b & |/ N Ty / K i
—— G | ] | 1 NG nd] L1 SR
O 40 8D 120 160 200 240 260 0 JHO 400 430 420 520 500 GO0

Nanometers

14. The Sea Dragon, a penduium ride at an amusement park, moves from its central position at
rest according to the trigonometric function P(z)=-10 sin(g- 1), where ¢ repreéents time, in

seconds. How many seconds does it take the pendulum to complete one full cycle?

15 3)3
A 4910 P=%§T ’%UJ

- G 2
O - | o= 2T J""fmﬁ_(&

15. A wave displayed by an oscilloscope is represented by the equation y = 3sink. What is the

period of this function? = o
D2n 33 P -
2) 2 4)3n

P:..-_?.it =249T
[

16. The height above ground for a person riding a Ferris wheel after  seconds is modeled by

fa(:) =150 sin[ 754+ 67. S] + 160 feet. How many seconds does it take to go from the bottom of the

wheel to the top of the wheel? hq (F ( _CS dﬂ' ~ 2
T 10 3) 90 pe 2 p= 7,1;" (%]
D45 4) 150 T 45 4 S
p=3F. %5 =40
. 17. As @increases from --J% to 0 radians, the value of cos|@will p:%”saﬁr '
1) decrease from 1 to 0 ' 3) increase from -1 t0 0 |
2) decrease from 0 to -1 : @) increase from 0 to 1
./
v [BeFeT
8



17. As@increases from 7 to 37” radians, the graph of y=sind will {( 4
1) Decrease from 1 to 0 3) Increase from -1 to 0 A
@ Decrease from 0 to -1 4) Increase from 0 to 1

'—f 5
- 30 .
O,La?“ 3L o

18. As&increases from —%to 0 radians, the graph of y=—cos@ will (

1) Decrease from 1 to 0 3) Increase from -1 to 0
@Decrease from 0 to -1 4) Increase from 0 to 1

19, As & increases from —% to O radians, the value of cos @ will

1) decrease from 1 to 0 3) increase from -1 tp(
2) decrease from 0 to -1 @increase from 0 t§'1

LHT 20. Given p(&8 =13 sin(é 8] on the interval -x < &< &, the functin P

Lf ) decreases, then increases P' q 3) decreases throughout the interv.
2) increases, then decreases > increases throughout the interv

P: Q‘”’—%:Lm

21. A sine function increasing through the origin can be used to model light wz’a.Ves. Violet light
has a WavﬂEEjg_}lQﬁ_Q_Q_@LOmeters. Over which interval is the height of the wave decreasing,
only? F 00
1) (0,200 \- 'C'/'q' ={)0

(100, 3003 —
3) (200,400} .

4) (300,400)
%g@D Joo

22. A cosine function decreasing through the origin has a frequency of % . What is the first

positive interval where the wave is increasing?

97



Probability with N (and) and U (or)
P(AUB)=P(A)+P(B)-P(ANB)

P(ANB)=P(A)+ P(B)-P(AUB)

If given the two events are independent, use P(4N B)= P(4)e P(B)
To express as a percent, divide and multiply by 100.

1. The probablhty of event A is .27. The probability of event B is .36. The probability of both
events happening is .11. What is the probability that event A or event B happens?

fUB) =P +(B) ~p AnB)
WB)=.27+.36 1
fIp) = . 53
2. The probability of event A happening is 14% and the probability of event B happening is 18%,

The probability that event A or event B happens is 20%. What is the probability that event A and
event B happens?

o(J0B)=01h) 1 (B) -0 (4UB)
p(AnB) M kIE-do
pIABY = L

3. On a given school day, the probability that Nick oversleeps is 48% and the probability he has a
pop quiz is 25%. Assuming these two events are independent, what is the probability that Nick
oversleeps and has a pop quiz on the same day?

AR =PI -P(B

IR =4
N

4, The probability that a student in Jacqua High School is in band is % and the probability that
a student is on the track team is % . If the probability that they are on the track team and in

4
band is 7—6 what is the probability that they are on the track /aﬁ or in band?

i) W) HIB) AR
b2+ -4
e %

q%



3. Over the past 30 nights, Baxter barked 8 nights and cried 15 nights. He barked or cried 11
nights. How many nights did he bark and cry?

AR) =piAM+piR) ’6) Ry

PNB)= 55 445 2

1) = 12

6. Suppose events 4 and B are independent and (4 and B) is 0.2. Which statement could be
true?
1) PA)=104,PEB)=03PAcxB)=05 3) PA4|B)=02 PBE) =02

@p@q) 0.8, P(B) = 0.25 4) P{A8)=10.15 P(B)=0.05
PLNB)=p(HPIB)
g_,i{ 23 e

12
7. The probablhty tha?- Chloe the cardinal shows up in the Schlansky’s backyard is o The
1
probability that Chloe shows up in the Silverman’s backyard is % If the probability that Chloe

shows up in the Schlansky’s backyard or the Silverman’s backyard is 1—2 , what is the probability
that Chloe shows up in both backyards?

PLANB)= PR 0IF) V[Au‘s’ﬁ}
MB) qu’)*“‘/%
pIAR)= L2

8 A suburban hlgh school has a population of 1376 students. The number of students who
participate in sports is 649. The number of students who participate in music is 433. If the

probability that a student participates in either sports or music is 193‘??6 , what is the probability

that a student participates in both sports and music?

M@cf +()%)~ﬂ WA
M G %&

W\ﬂ I %L?‘Q

a9
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Probability with Two Way Tables

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.

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. Express the following
probabilities as fractions and rounded to the nearest percent.

1. P(male and in favor)
\s”
-
1%
3. P(male)
O
OO

5. P(male given that in favor)

mrr—

i
e

>3
\q
7. P(in favor given that male)
1S
(D

9. Probability a male is in favor

15

n-.-—-'-_-‘

b0

In Favor Against )
Male 15 45 8
Female 4 36 40
19 el 100

2. P(female and against)

2

10O

4. P(in favor)
iq

100

6. P(against gj_y_;g that male)

4g"
(O

8. P(female given that against)

.

W

R

8|

10. Probability a female is against

g%

/___-

HD

L IR
S L
Pt danti
Prentaddats

i

. Lot

. 8

17
U



11. 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.

Programming Preferences

Comedy | Drama
Male 70 35 0S
Female 48 42 qH
1)1 717 as”

What is the probability that a student is male and prefers comedy?
1O
G

What is the probability that a male student would prefer comedy?

_©

s o
What is the probability that a student is male? | +hng

G
What is the probability that a student is female given that they like drama?
ckiataak prT—
4.
i
12. A public opinion poll was taken to explore the relationship between age and support fora
candidate in an election. The results of the poll are summarized in the table below.

Age For Against | No Opinion
21-40 30 12 8 SO
41-60 20 40 15 75
Over 60 25 35 15 15
2:3 877 3y 00
What is the probability that someone has no opinion? | {nny
3
200
What is the probability that someone is over 60 and against?
v
33
200
What is the probability that someone is for the candidate given that they are between 21-40?
20

p—

s0o

10|



13 W 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 Fype of Prygram
Sports // Reality \Comedy Series
Show
Senior 83 || 110 67 W0
Freshmen| 119 | 103 54 F70
P02 \ 213 13| <30

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.

|4 ¥3. At Berkeley Central High School, a survey was conducted to see if students preferred

cheeseburgers, pizza, or hot dogs for lunch. The results of this survey are shown in the table
below.

Cheeseburgers | Pizza | Hot Dogs
Females 32 44 24 |00
Males 36 30 34 10d
e 7 53 200

Based on this survey, what percent of the students preferred pizza?

7‘f
30 3 ]
3237 &= =271

) j/;;ﬁ. A middle school conducted a survey udents to determine if they spent more of their time
playing games or watching videos on #ieir tajets. The results are shown in the table below.

/Playing Watching | Total

Games | Videos
Boys 138 46 184
Girls 54 142 196
Total \ 192 | 188 380

Of the students who spent more time playing games on their tablets, approximately what percent
were boys?

4 F5 B 100

\ 0



| V7. A survey was given to 12th-grade students of West High School to determine the location for
the senior class trip. The results are shown in the table below.

Niagara Darien Lake New York
—Kalls— City
A Boys 56 74 103 RERS
| Girls 88 Qs

i 92
|37 lito al ey

To the nearest percent, what percent of the boys chose Niagara Falls?

1y 12 3) 44 S0~ o\
Zp 24 4) 56 333 =

17 ¥8. Jenna took a survey of her senior class to see whether they preferred pizza or burgers. The
results are summarized in the table below.

Pizza, Burgers\
Male 23| 42 Mbs~
Female | 31 26 | 577

o R AT

Of the people who preferred burgers, approximately what percentage were female?
1) 213 3) 45.6

2 ne
e~ %2

14 19. Students were asked to name their favorite sport from a list of basketball, soccer, or tennis.
The results are shown in the table below.

Basketball | Soccer | Tennis 7
Girls | 42 58 20 | (20
Boys 84 41 5 | HO

12y 99 <5 9350

What percentage of the students chose soccer as their favorite sport?
Y 39.6% 3) 50.4%
2) 41.4% 4) 58.6%

a9 _ 207
2



Independence
Ifeve i t: 8 R W ; '
P(ANB) = P(4)* p(;r)l NL) {’O/Idl\" Gﬂ/pbWOMIW{UF
P(4) = P(4/B) 13 alwayy dolal tetal. This
{omcla s gensally easior o use.

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

Preferred Music Style /A»-:; Mqlﬁ
Techno Rap Country % L -]@Ch "
Fernale 54 25 27 ]D(g g :
Male ( éé) 40 18 @ édb@% ﬂ%{#@(\
O 05 4s 200 whith Yoo Pic

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

PR = piR- pLB)

Mot IMW%(M*'

2. Atalocal mall, 125 people were asked how they choose to pay for their

merchandise, The data is shown in the table below: m q{(
Credit Card Cash — _
Male 40 10" D) 5=cas\
Female 60 15 % dhes ma Her

Does the data suggest that the gender and type of payment are independent of each
other? Explain your answer.

pE)=ph-AB
1L _ 0 25 S

(28 = "@g”

Tdpotkt Decae AMB<PNAB)

(O @ l;l{ whith dOU PJ(JZ\



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

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

your answer.

DIMB) =

2
o

PIN-p(B)

ﬂl() Bl
00 lOO

. ma
YA In Pl‘a;vor Agj;nst &0 )@ =Q4ai> b
Female 4 a6) thesAt ma Hh (‘\
14 &8l 100 whith Yoo pite

4, The results of a surv'e/@tpfe the stﬂdent body at Central High School about television viewing
preferences are shown below.

Comedy Series | Drama Series | Reality Series | Total
Males 95 85 C70) {730 )
Females 80 70 110 260
Total 175 135 80 490
. Ak

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

TR ) T
Yo 0

5. Given events 4 and B, such that #{4) = 0.6, P(B) = 0.5, and F(A v B) = 0.8, determine whether

A and B are 1ndepeni;nt or dependent. A—U MB 7% fp(’ @
oMB =) 9(8) — pAB) ¢l ‘5/

(MB) = +.5—-%
Ezm =.3 | Tudpondor>

10y



pN=plAIB)  pi)=alA

6. Given events A and B, such that P(4)=0.8, P(B)=0.6. and I( A/ B) 0 6 Determine

whether A and B are independent. Explain your answer. A I\]

7. A fast-food restaurant analyzes data to better serve its customers. After its analysis, it
discovers that the events D, that a customer uses the drive-thru, and F, that a customer orders
French fries, are independent. The following data are given in a report:

P(F) = 0.8
Given this information, (7| ) is
1) 0.344 3) 0.57 P(F D)= 0456

2) 03648 PRID=PCF) @ o3
&=,y _
8. Sean's team has a baseball game tomorrow. He pitches 50% of the games. There is f) %%

chance of rain during the game tomorrow. If the probability ty that it rains given that Sean pltches
is 40%, it can be concluded that these two events are P( Q l P) L,{

independent
2) dependent

3) mutually exclusive f) é) ) R )
4) complements %B , P (_,l Q
9. Out of the 28 days in February, Jackie made coffee 24 days. Out of the 14 days it ralne

Jackie made coffee 12 times. Are the events “Jackie makes coffee” and “it rains’ independent of

each other? Explain your answer. /2’ C) ()( C ‘ }Q)
n0-2 Reld=% Ty
2 = s
(ﬂ _b '
3 7
10. The probability that Gary and Jane have a child with blue eyes is 0.25, and the probability

that they have a child with blond hair is 0.5. The probability that they have a child with both
blue eyes and blond hair is 0.125. Given this information, the events blue eyes and blond hair

are
[. dependent , -5
AlY independent P ( 8, ul@))
I1I: mutually exclusive, tiV)P) =5 )=
1) I, only p 3) TandIII p( gldw S

2y 11, only Q{ U?P)) ZP(MP(B) 4) I andIII p( Bl 4ud BM&): . l~)§/
ReLE .
13821257 Tadipeadint

\,

1Ok



Nermal Distributions
Normally distributed: Use normalcdf (2" VARS (Distr), 2:normaledf)

1. The weights of bags of Graseck's Chocolate Candies are normally distributed with 2 mean of
4.3 ounces and a standard deviation of 0.05 ounces. What is the probability that a bag of these

chocolate candies weighs less than 4.27 ounces? 0 W

1) 02257 - ﬁ T 3) 0.7257 " .0
00743 8 07757 ol = 4he
bl = 1A |

w283, 293

2. The weight of a bag of pears at the local market averag‘é‘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. vy iyl (JF

lael= G

T-0.9 o) f.l;ecaux,oefdm\’

e

3. The score: fecent 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,

hofmal /CAZDO L4630 - (1900)  bevus asiding Soc T
o/ =
o = NS 14
z YRS : :
(‘:: ¥

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 sl e = et -
co ¥ DELACS: fln
3 68 /=S ( cm.)
J = 2’75

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? . o
1) 0.3803 il (43
2) 0.4612 /qu
57 0.8415 b= s
4) 0.9612 Jprel = 17
2 Hb&’
T, 95
"‘:i\f{ ‘{\;



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? Just'\ﬁr your answer.

)Uwhf— \%’l Jouns= 135
pg/- 134 -/pr/ ‘133(97
e <

. J0M. .. | .695

7. The number of hours students spent studying for their Regents exam is normallz distributed

with 2 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 cd S ﬂoim&[ gaf, =
=P ower=0 e
PP/ = 4494a4¢ opper=S @
= |4 MU= 14 :
q 3-9- l v=53.2

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

Apinel
ﬁ%%ﬁ ﬁ
¢ O ‘ &
flﬁl 72’.1
T- 41

697 (QU) ¥bewnse askiny for 3

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?

(ol d € foita| ol

QM@/"g ﬂ%z/ = O
= VPPer =
uppe/ 4 kY
K vy
(m () ¥ beuose pratat Ol (250) ¥ b*{gg?‘g‘”’ﬁ

a2 &

¥betivie
Peliat

Yo



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

class ask 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
mqrnmg level. During lunch at the local high school,
S SOVEe ) she distributed a short questionnaire to students

i in the cafeteria. T unvey
23’ “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. Conknll || calculator all the time, and the other class never

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

£ i\%.'ulfml

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 oﬁudy best describes this situation?
1) census
2) survey
3) observation

_4)” 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.

/40/ The researcher divides the sample mto two groups, with one group acting as a control group.

B

A dpentar

/r".m,h,

09



4. Which statement about statistical analysis is false? L,ﬂ] ) W ﬁ"\\

1) Experiments can suggest patterns and relationships in data. N, ju)(\ i\ d‘/AB €l

2) Experiments can determine cause and effect relationships. s o ‘ LA
_3)" Observational studies can determine cause and effect relationships. { 5 ‘L Lbh 5)/}' L'L U Sti \

4) Observational studies can suggest patterns and relationships in data. ).f_Q l(/{ \\)U{l 5}/7 | }93

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-s(ensu5

_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 eTﬁegiment, an observation, or a survey. Justify your response.

(0 ol i\_,ipﬂjmim. | er
D,{ c,;(’{)/iﬂt’i q J[i{t”f?l*"b*ﬂlﬂ\" (anlf»)\ﬂlr)_

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.

Db;ewhmq\ Codd. Yo d mot Ak

\m” \/u/u’ @:’JQ@ CMC}' Gf%ﬂ G Jr/{»mmeZ//J{*.

Lo



Surveys (Choosing a sample)

A good sample is random. For example, every fifth student walking in the building. ;:
A bad sample is bias.

1. Which statement(s) about statistical studies is true?

[. A survey of all English classes in a high school would be a good syle to determine the
number of hours students throughout the school spend studying.

II. A survey of all ninth graders in a high school would be a good sample to determine the
number of student parking spaces needed at that high school. AC 7l wZzEﬁ /) (_/ ,{/ ///}V ¢

III. A survey of all students in one lunch period in a high school would be a good sample to

determine the number of hours adults spend on social media websites. > <1 déf SR }L, b
q dame 1«” el T)
IV. A survey of all Calculus students in a high school would be a good sample to determine the

number of students throughout the school who don’t like math. > pok all 3 fadunly

1) 1, only 2) I, only 3) I and III 4) T and TV bl caledy

2. Which survey is least likely to contain bias?
1) surveying a sample of people leaving a movie theater to determine which flavor of ice

cream is the most popular il
2) surveymg the members of a football team to determine the most watched TV sport“""“’”/ | Prapes ik il
3) surveying a sample of people leavmg a llbrary to determine the average number of

books a person reads in a year {0z ol Ha (1o 1 fead ok
4) surveying a sample of people leaving a gym to determine the average number of

hours a person exercises per week (zsple ald 1he gyn  axeitise Mol Fhan #a>p~

3. A survey is to be conducted in a small upstate village to determine whether or not local
residents should fund construction of a skateboard park by raising taxes. Which segment of the
population would provide the most unbiased responses'?

1) aclub of local skateboard enthusiasts 1ty will all S99 92

2) senior citizens living on fixed incomes Yy « “ all S7370

3) a group opposed to any increase in taxes | 4 wil 4ll S99 no

v)/ every tenth person 18 years of age or older walklng down Main St.

4. A survey is being conducted about American’s favorite musicians. Which of the following
survey methods would most likely produce a random sample?

1) Asking every 20" person at a Green Day concert — iy all 11 (odl muy

2) Asking every 10" person at a vintage record store - | Fhes like cld poye

3) Asking every 10" person at the Westbury Public lerary S ;’ hs 5 aly ote commemly v At
/4) Sending out surveys to random households across the country. )



5. Which statement about data collection is most accurate?
1) A survey about parenting styles given 3) Margin of error increases as sample \\

), [ )y ‘\;}.ﬁﬂjﬂ " to every tenth student entering the size increases. il
/ ‘:fﬂ_ i library will provide unbiased results.
be (itr) 2) An observational study allows a @) A survey collected from a random
researcher to determine the cause of an sample of students in a school can be
4 outcome. ,;'-,;J}‘ used to represent the opinions of the . —
. corte ;};_!‘ LxfeAmnt school population.

6. Which method of collecting data would most likely result in an unbiased random sample? y;,_; 4 S0 b

A 1) selecting every third teenager leaving a movie theater to answer a survey about entertainmenttiz sa.i%

~2) placing a survey in a local newspaper to determine how people voted in the 2004 presidential

election (A wost Sed 1+ hacll

_,..--@zselecting students by the last digit of their school ID number to participate in a survey about

~ cafeteria food

/\ 4) surveying honor students taking Trigonometry to determine the average amount of time
students in a school spend doing homework each night 5., < bdtaks Ao nore homeawo e

7. A survey is to be completed to determine how much time adults spend working out. Which
sample would be the best in order to represent the given population?
1) Every 5 student entering the local high school At a/ulty
2) Every 10" person entering a local gym ~ Fh2q ceorld oot mle Ha mat
(3)‘Every 8" person walking down main street
4) Every 3" woman entering a nail salon 511y wonn symas |, ottty aloyonly women who geh

LN pads .'.‘.-"-53 -

8. The yearbook staff has designed a survey to learn about student opinions on how the yearbook
could be improved for this year. If they want to distribute this survey to 100 students and obtain
the most reliable data, they should survey

1) Every third student sent to the office / /1 &M jong {)L/S .! I 50 {_"1;/.' ny

2) Every third student to enter the library [ —_
3) Every third student to enter the gym for the basketball game

14)‘; Every third student arriving at school in the morning



II:IdraI.nSech;ansky 3 \-(j E?;bra II
Sample Distributions Part 111

1. A radio station claims to its advertisers that the mean number of minutes commuters listen fo
the station is 30. The station conducted a survey of 500 of their listeners who commute. The

sample statistics are shown below.

x| 29.11
se | 20.718

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

404 3 samples = 1000
L8 mean = 29.1017

50- ¢ wiif 3 8D =0.934
3 2p DLl i3
g £ g §Ey
Sk HR
'R H H My I H E .

101

3 gitiitiimsiciodiccioact
0 + OIQ:D::O SrAdibrINirEPANIbaL ::::::::Oﬁi 0l|‘ll'l'd0.'l0.'.::::: : ::l -

27.0 28.0 200 300 31.0 32,0
Time

Based on the simulation resuits, 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 hundredth.

a:‘:z 7+ AN
= 0ol +2(,434)=< 3097 ['21.33,20.97]
= 24.401 - . G34) = 27.28% |
o5, % 15 mork e corfidonte kel -

n3



.. Mary bought a pack of candy. The manufacturer claims that 30% of the candies manufactured
are red. Inher pack, 14 of the 60 candies are red. She ran a simulation of 300 samples,
assuming the manufacturer is correct. The results are shown below.

Mean = 0.301
50 ' 8D = 0,058
40
Fy
e 30 ¢ .
@ H H
o H £ %
£ 2 P Py
= Pqd I B i
i i ioid P
10 SEEEEREREE
o I g E ; 3 ; f ' é i & § e N O
015 G20 0.25 0.30 0as 0.40 045
Proportion of Red Candies

o . oidince nlenal _
Rased on the simulation, determine the middle 95% of plausible values that the proportion of red

candies in a pack is within. Based on the simulation, is it unusual that Mary’s pack had 14 red

candies out of a total of 607 Explain. . —
(7= wan = Qskandand doedony [ 185,417 Jé%z "2
(= .30 & N.0SH) No{ s vsval betavse

G::‘l L2301+ ;(,O'S%‘ = . L“? s . (lﬂ
el = & ;03 s M Y orfidine
220 = 2LOSE) — .\gg i

43 4. A group of students was trying to determine the proportion of candies in a bag that are blue.
The company claims that 24% of candies in bags are blue. A simulation was run 100 times with
a sample size of 50, based on the premise that 24% of the candies are blue. The approximately
normal results of the simulation are shown in the dot plot below.

n
o

Frequency
o

SEEFALSAARASRES RS

0 . i 3 ¥ T 3 L TR T | 2 e .
010 0.20 0.30 c40
Proportion

The simulation results in a mean of 0.254 and a standard deviation of 0.060. Based on this
simulation, what is a plausible interval containing the middle 95% of the data? A student found
that 18 out of 50 of the candies were blue. Use statistical evidence to explain why this is an

expected value. C:CI—" oo Q[j}undﬁfd AQUM’P\M\' ﬁ -, 3

(= .34 L0k _
st lobov= BN 2 &> mside Jhe
-0 = - 134 orbidinte ileql

L.12d;.3M]
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4. 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 committee are
concerned that a vote of all students attending the prom may produce a 50%-50% split. Explain

= mlan 3 S0)
= D= e oo =3
e 1 Ea iy o) -3l ob) =17
e A = [o47,73)

O AHTTB o0 myde dhe dfidine

I H iﬂ/ b }
Survey Proportion

5. State officials claim 82% of a community want to repeal the 30 mph speed limit on an
expressway. A community organization devises a simulation based on the claim that 82% of the
community supports the repeal. Each dot on the graph below represents the proportion of
community members who support the repeal. The graph shows 200 simulated surveys, each of

sample size 60. CT=Man2)(5D)
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Based on the simulation, determine an interval containing the middle 95% of plausible
proportions. Round your answer to the nearest thousandth. The community organization
conducted its own sample survey of 60 people and found 70% supported the repeal. Based on
the results of the simulation, explain why the organization should question the State officials’

claim. s W{ nSith g (M%ft@ [WW?/ ,



Fair
A coin (or other object) is fair if the theoretical probability (.5 for a coin) is in the confidence
interval of the actual coin/object.

A coin (or other object) is fair if the actnal outcome is in the confidence interval of a fair
coinfobject.

1. 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?

025 uau uss uqu u.;s u;u u.;s C“rz 9 37q 4';(‘0?“ P gé/
Sample Proportion .g?q --J.[,an e . 107

L’fﬂg { (Hoostelia] Pipabils) 5 " |
m%& h [0/?‘5:/ U 113k C/'Zoi/é/]

2. A spinner with 10 sectors labeled 1-10 is spun and it lands on the number one 2 times out of
50. David believes the spinner is unfair to he repeats the process many times and creates a
sample distribution. He finds that the mean is .098 and the standard deviation is .04. Is the

spinner fair? Explain your answer. [‘ O I 8, , /78] ] 1

= Man 2U50) 0=+
o5+ ) = 1y 5, .| [ Hhwlebte] pobabily) |
0N = o 0 s e ndylar o

3. Juanita rolls a 6 sided die and recorded that it landed on 6 five times out of 50. She questioned
whether the die was fair so she ran a computer simulation of 1000 samples of 50 rolls of her die.
The mean of the simulation was .094 with a standard deviation of .028. Is her die fair? Explain

your anS\Aier. | [ Ogif 5] _
(T= Moy 3 A) o —6L‘ ly
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D2 =13

4. Anne has a coin. She does not know if it is a fair coin. She flipped the coin 100 times and
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, N

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 30 fdaDergg :2053530 _
be heads. 20 i i
2) 50 of her next 100 coin flips will be heads. - T E ; i Ny 5 :
Her coin is not fair. 3 ; .. 1IN
Her coin is fair. Mf{ i) 2sAb wus ol e L 'o.'45§ L go.'sé ~ 055 060
- PO \ CT= Y oso) = 577
‘gmf 7 4497 -2(ps9) = 347
[.367.5971

5. Juanita rolls a 6 sided die and recorded that it landed on 6 five times out of 50. She questioned
whether the die was fair so she ran a computer simulation of 1000 samples of 50 rolls of a fair
die. The mean of the simulation was .159 with a standard deviation of .102. Is her die fair?
Explain your answer. .

L~
CT= (S0 ID) = .33 1

.14 ) >~ %’S }U)f Fesild wes M Side 4ho
| 045 CEE ¥ a “{qMc{JQ,

L-645,.353)

6. A spinner below is spun and it landed on the number “2” 3 times out of 50. A
computer simulation of 500 samples of 50 spins of a fair spinner was spun. The mean of
the simulation was .128 and the standard deviation was .07. Is the spinner fair? Explain

your answer.
(T ppalo = 2by = =-0b
A5-20) = - ph

L-013,.265]
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Unscented
Paper
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Scented
Paper
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Simulated Group Difference of the Means
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4. 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
where 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.
Calculate the difference in means in the experimental test grades (scented -unscented). 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.
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Use the simulation results to determine the interval representing the middle 95% of the
difference in tneans, to the nearest hundredth. 1s the difference in means in Joseph's

experiment statistically significant based on the simulation? Explain.



The elfects of caffeine on the body have been extensively studied. In one experiment,
researchers trined a sample of male college students to tap their fingers at a rapid rate. The
sample was then divided at random into two groups of 10 students each. Each student drank the
equivalent of about two cups of coffee. which included about 200 mg of caffeine for the students
in one group but was decatfeinated coffee for the second group. After a 2-hour period. each
student was tested to measure finger tupping rate (taps per minute). The students did not know
whether or not their drinks ineluded caffeine and the person measuring the tap rates was also
unaware of the groups. The finger-tapping rates measured in this experiment are summarized in
the table below.

Mean
Caffeine [246| 248 | 250 | 252 | 248 { 250 | 246 | 248 | 245 | 250 | 248.3
No Caffeine | 242 | 245 | 244 | 248 | 247 | 248 | 242 [ 244 | 246 | 242 | 2448

Caleulate the mean difference (Catfeine - No Catfeine) and interpret vour answer in the context

of the problem. DL{%’% _ﬁguqlg i gf §
On aierige, thi shulss in dhe Gl g el 3.5 note Hmis pof e
4

i) - Catg@Ind \zWJIQ i
14

The researchers then took the twenty finger-tapping rates and rerandomized them 1,000 times
using simulation software. The output of the simulation results is shown in the dotplot helow.
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Simulated Mean Differences {Caffeine - No Caffeine)}

Does the simulation data support the conclusion that caffeine causes an increase in average finger-
tupping rate? Justibv yvour answer

Yes, o mun dfSeg ocio] lgs fhn 57
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To determine if a treatment is effective
1) Find the-mean difference between the treatment ontrol group
2) Rerandomize the cord the mean differences on a dot plot

If the mean difference fall
treatment is not

idence interval (more than 5%), the

3’. 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: %O. l[a -%378 % '_%’[ﬁ(/

Group 1 | Group 2 On averade, g‘iUO(MH
X 80.16 83.8 M gwoe | Scored 3.64
S, 6.9 5.2 Poinls lower than grue 0.

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 wete
rerandomized 500 times. The results are shown below.

70
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Simulated Group Mean Ditferences

Use the simulation to determine if there is a significant difference in the final grades. Explain

your answer. (/fES/ _BH of Mok .Q{HQWL o«ped

m <1 A 1 L hY so



4. To determine if the type of music played while taking a quiz has a relationship 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 2 - ﬁ» 2 AN queage ‘)P

1D AA ) . MU -i—{"“-fk'((j
Classical: 74, 83,7, 77, 84, 82,90, 89 114 £ 4F g geryr
Rap:  77,80,78,74,69,72,78,69 47N On aveajl the St

[iskng o ClaSsin| music

. . . S(OTA 1 Poiats hgher 191
John correctly rounded the difference of the means of his experimental groups as 7. How did Phsse liskerny
John obtain this value and what does it represent in the given context? Justify your answer. To . , ap
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

Pl 2D

Frequency

SRS 0
‘!-15:—"3!'5;@

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 Equations

1) Stat, Edit

2) Inputx column into L1 and y column into L2
3) Stat, Calc, 0: ExpReg

4) READ AND ROUND CAREFULLY

1. Consider the data in the table below.

State an exponential regression equation to model these data, rounding all values to the nearest
thousandth.

x| 1 | 2 [ 3 ] 456 EWO%X

y| 3.9 6 11 18.1 28 40.3 st
j:a(

3=0.459( b 16)"

2. A runner is using a nine-week training app to prepare for a "fun run." The table below
represents the amount of the program completed, 4, and the distance covered in a session, D, in

miles. Eﬁ?

[ R¥a ] e

[\ RV=1 EW Y

SR =1E=

La o] o

225

L. 325 9=1,223(2.659)>

Based on these data, write an exponential regression equation, rounded to the nearest
thousandth, to model the distance the runner is able to complete in a session as she continues
through the nine-week program.

3. A cup of coffee is left out on a countertop to cool. The table below represents the temperature,
#(), in degrees Fahrenheit, of the coffee after it is left out for ¢ minutes.

t 0 5 10 15 20 25
F(t) | 180 ) 144 | 120 | 104 [ 93.3 | 86.2

Based on these data, write an exponential regression equation, #(¢), to model the temperature of
the coffee. Round all values to the nearest thousandth.

5@@
3-..
T = el Q’ID
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Exponential Regression Equations
1) Stat, Edit

2) Imput x column into L1 and y column mto L
3) Stat, Cale, 0: ExpReg

4) READ AND ROUND CAREFULLY,

Y. The accompanying table shows the number
of bacteria present in a certain culture overa
5-hour period, where x is the time, in hours,
and y is the number of bacteria.

Write an exponential regression equation for
this set of data, rounding all values to

Jour decimal places. Using this equation,
determine the number of whole bacteria
present after 6.5 hours.

-

4

(I’he accompanying table shows the amount
of water vapor, y, that will saturate 1 cubic;
meter of air at different temperatures, x.

Write an exponential regression equation for

this set of data, rounding all values to the nearest
thousandth. Using this equation, predict the
amount of water vapor that will saturate 1 cubic
meter of air at a temperature of 50°C, and tound
your answer to the nearest tenth of a gram.

(73, Jean invested $380 in stocks. Over the next 5 years,

the value of her investment grew, as shown in the
accompanying table.

Write the exponential regression equation for this

set of data, rounding all values to two decimal places.

Using this equation, find the value of her stock, to
the nearest dollar, 10 years after her initial purchase.

e

mm& Sux Yoo

el

u)nlz

]Dﬂ w}\h ﬁ
an X

: L =963, ¢125(.0443)

1 1,049 < o
§ 1}23 4 =q2q.97 s(J.0443)

4 | 1,212 =377

5 | 12m |

Amount of Water Vapor That Will Saturate
1 Guble Meter of Alr at Ditfersnt Temperatures

Air
Temporature [x) | Vater 2’;;’"‘” » Q
{*C) ;
Bl
-10 2 - ®
- e Y=alh) —
0 s 7194( Lm]ﬂ
20 17 SO (1.06s)”
30 29 e
40 50 =1 IQ,;)"
Yaars Since Value of Stock,
Investraent (x) In Dollars ()
0 330
1 295
2 441
3 427
4 445
~ 5 462




3;15 = T, = the temperature surrounding the object T 3')5 *,(6’3 _’3;5)@

b

fv

Complex Formulas e

List what each variable represents and carefully sgjmme’the approprlate values m_,:h\\\\\\
o

1. After sitting out of the erator for a while, a turkey atroom temperature (68°F) is placed

into an oven at @}ﬁl‘;ﬁl’%e oven temperature is 325°F. Newton’s Law of Heating explains

that the temperature of the turkey will increase proportionally to the difference between the

temperature of the turkey and the temperature of the oven, as given by the formula below. If the

value of k is .066, write an equation to determine the temperature of the turkey after 7 hours:

Determine th Fahrenhelt temperature of the turkey, to the nearest degree at @ _'L 7

=T+ (Ty-T,)e™ T=325H b%-325)e™
-, Qb (7)

= the mitial temperature of the abject

¢ = the tirne in hours =7) T:/ég “

T = the termperature of the object after ¢ hours

,obl, = % = decay constant

2. The loudness of sound is measured in units called decibels (dB). These units are measured by
first assigning an intensity 7, to a very soft sound that is called the threshold sound. The sound

to be measured is assigned an intensity, Z, and the decibel rating, d, of this sound is found using
P e —————————————

d= lﬂlog 7~ The threshold sound audible to the average person is 1.0 x 1072 Wim® (watts per
1]

o
square meter). Consider the following sound level classifications. How would a sound with

intensity 6.3 x 10~ Wim* be classified? : o b
Ic = #JMMJ 50—”-}

et BT RS— 45-69 dB
2) loud raie 5 —_ ;
. 3!
% veryloud | | oug 70-89 dB T =Trdnsity _
eafening . ' e
Veryloud | 90-109dB p (] = = Arabi\ fa 1y
Deafening >110 dB d= /df{jli—gij—:i - q,}
<, Loxlp~!

3. A baseball is hit straight up from a height of 6 feet with an initial velocity of 9d/fzeet per
second. The equation that models the height of the ball, s, as a function of tlme t, is
_.___‘.._,__——___—'—‘—__

s =—16" + vt +5,where (wﬂle’m.ltlal “velocity and Ma_l helght How high is the ball
edgends Szt bl 5 =l + o) +
iz=w o s=lbfat
Q= Vo= m bl W bots |
(ﬂ Szt H’} f}iljﬁ"



4. The Fahrenheit temperature, #(#), of a heated object at time 7, in minutes, can be modeled by
the function below. F, is the surrounding temperature, 7, is the initial temperature of the
object, and k is a constant. —

A =F o+ (Fy~F)e™"
Hot chocolate at a temperature of 200°F is poured into a container. The room temperature is
kept at a constant 68°F and & = 0.05. What will be the temperature of the hot chocolate after 10
minutes has passed to the nearest degree.

'F(:ﬂ = J—Pmp of dyeck F(+) ég;@w by ) ex,cSCIG]

bs =0y b B 11

J

= Mi)'l?«\ Lemp
O Kttt
O = vy

5. A Foucault pendulum can be used to demonstrate that the Earth rotates. The t_ime, t,in
seconds, that it takes for one swing or period of the pendulum can be modeled by the

equation ¢t =21 -g— where L is the length of the pendulum in meters and g is a constant of

\%.81 m/s?. The first Foucault pendulum was constructed in 1851 and has a pendulum length
{—~ of 67m. Determine, to the nearest tenth of a second, the time it takes this pendulum to

complete one swing.
f = 4 =L =0 a.5|
bl = | =Lenh of f)y/p/ulum [a L/
J = 3=95] = b

A

6. Kayla puts $3 000 into an account at the beginning of each year in order to save 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 deposit on January 1% each of the 8 years and makes no other deposits or withdrawals

throughout the year. Use the formula, 4 = 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 will Kayla have available for her down payment?

A = A=t of ey afd 5
2000 = 57?- ?fd lags &HU b%mm@ UWCFQ;{M Jour .-A: %%0—? ( ( | *,033) - ))

g = (= amul b} file
‘?’é(? 253% o 74”-9/){|§§(‘)Q

194



Factoring:
Greatest Common Factor: GCF( )

Difference of Two Squares: (\/]_ +\E )(\/1_ - \/; )

Trinomials: (x )x )

1) First sign comes down

2) The two signs must multiply for the last sign

3) Find two numbers that multiply to the last number and add/subtract to the middle number
Bridge Method: (Trinomial with a leading coefficient bigger than 1)

1) Build a bridge between the first and last numbers (Multiply)

2) Factor Trinomial Normally '

3) Pay the toll (Divide by the leading coefficient)

*If possible, reduce the fraction

If they divide nicely, divide them

If not, put the denominator in front of the variable inside the parenthesis

Grouping: (4 Terms or More)

1) Look for a pattern in the exponents to determine the groups. You cannot have two terms
with the same exponent in the same group.

2) Factor out the GCF in each group

*You should be left with the same factor. If signs are reversed, factor out a negative

3) Combine coefficients and keep like term.

*Factor further if necessary

Sum/Difference of Two Cubes

SOAP for signs (Same, Opposite, Always Positive)

a® +b* =(a+b)a® -ab+b*)
a’ -b’ =(a-b)a*+ab+b?)

Substitution Trinomials:
1) Replace binomial with y
2) Factor normally

3) Substitute back

*Factor further if possible

i



Factor each expression
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/ (XHUD bR ] ¥)iy-3)

Oxr) (-1

w H al 6(——1#&)6( x-3)
(OX-A KR (-3YKH)
R Bl
5 125 MER)
f ) =la~ blla*s abs B 3= (a+ha ab+ p)
"’(_ -S‘)(9'2‘*53 FQT) ‘%q - (2*43( 22
Q?( SZ g= 3 5:-:6_?4
552\)8x iy s61y° 5216x°

= bNa= gbs 1) of2= (o b0 ab + )
gx?‘ijfo;. ( ’.).x*jz)fl’,ﬁz— QLR Ll) JCLQ I RS‘-: ( 33.51(1 8{' -#-éx:;?’a‘- %Xl)



Reducing Rational Expressions
1) Factor

2) Cancel Common Factors
*If a factor is written backwards with a minus sign, they cancel to -1.

Express each of the following in simplest form

GCPI. 2x+6 Q[M | C—»ZCF: 10 -5x SM("‘\

i

, - S
PoTS g —4 (;F-;)'Z‘/\‘%) Tx-2  fu % +2x-8 (><+q\ti>~93

- 3
X+

GCP}) 6x+18 g(‘f(l'?] - w43 N.Iai%:ﬁ2x2+x—

_ = XL , 6 (wt)( él/{
OGP 6x+12 Glx#3) X+ oTs 9 —4x? Bﬁm
22ixb"
5&41 - (x42)
(¥ fg(xg 4%
(\(fﬂ;)x 3
v Tl T ((
g x +3x+2 [)s,{»d](w( H} j 3x* +7x—6 KFB (375?24)
éw)pwx3+2x2+8x+16 " DUT_S 4-9x* (Q’rgiq
. (] P> T |
[Cockss) ST _(x#)
%X =T KXY 23
k) sixe) s (x+9)(x=2)
’.){_- ’ =2 B
(K°H3an (xi3342)

béF/lex sl _Gad /g?g()d/g ' n 6%@”27}: +x2 - 18x-9

GLATS A =36 Al bF

2Heee, B % 4) aodud et

A 9( ) Wéfﬂm)

)( 2HIX- 3\
g:L [%( YNl ) [ ‘&1“5{\@#”
N0k

<

131



Solving Quadratic Equations By Factoring
1) Bring everything to one side
2) Factor
3) Set each factor equal to zero

Divide away an integer GCF if possible.

A variable GCF would have to stay in front and would produce an answer of 0.

1. yZ—Sy-—-6=O 2. x2+4x=0

| ((_)_6 X < ) =0 YFX‘N) Q
0 l 37r 0 ¥=0 x:;zlﬁg
s+ = = Y‘::"")I

3=(a =1

3. @ ~8a=20 4, 3x% =48 e
-30 ~0 g dg )
(-2 20=0 G0 X="
(ai-lo\at =0 Tz 2
Hé._o aty=0 : f:"'u:f
-5 -2 (x t{x— )=
Hoelo iy
5 %' —6x=— 6.3x* +3x-6=0
5 +% 3
A6 =0 g =0
Ledh=0 (xhlpel) =0
R g0
\(—(J X= 3 X=-2 5(‘"-{
7. w* =3n+18 8. 2x* +?=5
R A ndet N
g0 BRI =0
(h-b¥n+3)=0 X¥3xb=0
| =0 (XL?YK-J\): O
ﬂj:() h= 4 2 TZ
ve s (D) =0
= - : =0
AAFR N
S

XA{=0

—

"
4
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9. x> —6x=2x+20
A0y ~30

2 % }\,AO:O
Jol)=0

1b=0 L xta=0
X\o 4o ~2

YO ¥=d

11. 4(x" +2x) = 8x+64

U\ +x "‘EX*
_%X.H‘(éx h

13. x +5x——@5)

YSX = Ay O
BNRO 0

15. 3x* +5x=2x+60

Iy — I

=5 X=Y

10x+£(<\4) 3x—8

NCHY % =3% 5
-f%wx ~ZK 8

“x =0
X;X -)=0
X=0 | x-[=0

\(jZ(—() \H‘D
= xrﬂ/

S

Fl#
><—:/
12. 4x2 +4x =

/5\

Uy 24 o2

Y A

(XH¥-2)
"

Jd=(14. 4x* =25
S \()2(4 ~f —99—95

s=( — S
X= 2 Ko

( ;Ms W-5)=0 >
27%% *1‘%{;% |

K;?l |
16 8 + 20m = 12 ) =)

W __%L N %@
o
grnL=o /L
m%@?}v(ﬂ <
% Dl

"

,. 2 .
[Pl n-L)=0

——

N
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Reducing Radicals

1) Separate into two radicals (perfect squares and non-perfect squares)

2) Take the square root of the perfect square Perfect Squares

*If there is a negative inside the radical, bring it outside and make it an i 1
Reduce the following radicals 4
1. Jﬁ 2. —:5_(1 0
{Jso
{43 e 10
a 52 e Sas o) 25
GT 36
St
49
| 64
4. 75 81
; j’; 100

VAE
S33

5. 720 6. —54
520 FJT
Cr{}’- (09 @,

ALY Jb
7. J162 B, N30
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Solving Quadratic Equations Using the Quadratic Formula
1) Bring everything to one side. Keep the leading coefficient positive.
If you cannot factor, USE QUADRATIC FORMULA!

Quadratic Formula

. —b++b® —4ac

2a

) ax’+bx+c=0

2) List a, b, and ¢ values

3) Substitute values into quadratic formula

4) Type what’s inside the radical into the calculator

5) REDUCE THE RADICAL off to the side (If possible)
6) Break the fraction apart into separate fractions

Solve the following equations and express your answer in simplest a+bi form. “‘3
1. x* 4+ j% —+ —% S:} i 4x* +‘~2|x H|~_l1 JTQ
- | a=4 Yy*RxH=0
a="! Hdg=0 X="2 *Z) @ &
- . 24 S .
bt ) g e RBEEn

20

% X-_.L|+F’5’:l_* X:‘w/ -
Y/JQ 6x =5 X \ 4. 3x* =4x-2
4\9 il I _Ugd ~dKh

=) 2xHnds=0 341 A0
b xR EPaYs) ¥l 5T =yl
f;{ EEE i’,ﬁl /'"@/ k
\r X:__@__ 3-—‘-] C:‘g )(:___—j'__—:_%
AR ¢
N
5 x*+2x=-8 m 5-7— 6. 3x* +6="5x
S -sx--5;r
g=| XHINE=0 T @ x-S
b=) " y=3 ORI |\ N 2 0=3_ %
=8 A b= ">
@ 20N o Uy
% X=-427 3% X=5
; G0 99

LA > X



G=a  X= %«ch)iqm@) 1

7. A solution of the equatlon 27: +3x+2=101s ¢
W 3-24 17 =5 T am - (J7

2)/__;/_,3 }%/ =l X=-2 +r — %ﬁ

8. The solutions to the equatlo = ) éﬁ;}

D -6+2 ._C{O X D—*‘m

v -uxﬁé S50 2 fiw?
Y es241 a=' \( ~[340=0 X= |;+r H
=) X

9. Which equation has roots of 3+i and 3-3? X——- L '
@-xz—ﬁx-l-lD:D 3) x*-10x+6=0 &

K A +6x-10=0 A2’ +10x-6=0C mokbe +

l}? =l =l TP X:@%ﬁ)'
cﬂ_ l)bz-(i % @—-——5‘”’" 2 <
A ¢=Il0 I s _1_’\6 |
X v=2 T

10. If a solution of 2T8x= 1) = 5x* is expressed in simplest @ + 41 form, the value of b is CQ ' 9‘]

D i g=s I jj»( 32( =0, VRIS SK
o B IS THEER o
5 50 0= Sxrdxte x—’%r—m’ R ("
+0J0= Q;_Q p @ ® x=2t 0

(3

11. Algebraically determine the roots, in simplest & + & form, to the equation below. e
#2 = 2x+7=4x~10 >\ (ﬂ J’/L () 3;1

—dxHo ~ix HO a!;_‘{ﬂ S/ANY ‘(ﬂ)'qul( ) [Qﬁg

X’o-‘—(m( H)=O =0 QC\'] C“yﬁj—

xﬂ@%ﬁ- x=231$ 2.

136



Polynomial Equations

1) Bring everything to one side. Keep the leading coefficient positive.
2) Factor

3) Set each factor equal to zero

If you end up with (x2 +a), use isolate/square root method.

To find the roots/zeros algebraically, replace f(x) with 0.

1. Solve x* + 5x* = 4x + 20 algebraically. (X {_g‘) ({(x *I~S X ﬁ/:d Y& 0 X‘??/ —

~h0 —Hx-0
AN-30= O ( 24\ WkS)=0 )(-““c) X=d K=y
);zj%x‘q a (\&JrD]N N ) =0

2. Algebralcally determine the zeros of the function below.

r(x) =32+ 12x° - g3 - 12 ‘“{%}( -3)(‘}(1“"
O =L 2 HIWE3%-1) 0= 3N 0#)
2 3e-3 -3 o =2 (RN -]

@5 =30x ) ~3¥H

v
X l_, X:ﬁ), vl M
3. Solve for all values of x: \(:“‘l x= | X
x'—6x* =8

O+ %

L4520
B -

~
4. Find algebraigally the ze os for p(x) = x* + x° -43 4. X a _ + + é

O 33 [% IO -/
}),,‘"‘"i = Ml\ \(ﬂ"'“c} X"‘Q’ X {
(O=ChHNA) |
5. Solve the equatlorlégi x{jsxm 0 algebraically for all val\utejoz Q (= :‘; |
‘2_(57 (Awb Q )_%;) 5
(X --b\ N~
( H)\\H)@w E :O
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6. Solve for all values of x: ) é W

1{ S—CiFerOCl )=0 / =13 x=
b st )= -3+ T
)r(:(—-ljmd—algrbrawally he zeros ofp( ) 3 H #x I 3) %@{

4iNR) =0 K
%q) *%5

8. What are the zeros of P(m) = (m - & + 1)? \[\g\ W = TL (
O=(r2)(n™)
%ﬁ | jiﬂ O/

9. Algebraically find the zeros for fx) = x* - 4x® — 9x% + 36x

O= x4 % d x +3 () = —(/{Y\(‘“"\\
O=y [k q,/ \,{ +§ \:s)kx-*l\
2— 2 "‘C{ 7 p
O=x Zx{w (y-d) L3 ff 3 +

10. 501\3 {debralcilly ;oilgalues of x: x*+dx J[;; +|[1ﬂ(!5(
MJ@(‘“@I /{ aus *‘“ -
X m ] y&y X
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Radical Equations -X -
.
A 1} Isolate ;
A 2) Square both sides 7“%[/ X
3) Check A
8 | ’ o

{ /) . =
@‘5’@7@2 /Z‘),(Jﬁa X-SH =X, )
- Yes=(7-4"°

- v s —:XZ.J‘{K’HQ
A= X T

3.(1\!56'—2: Lx)z" 4. ~fIx-T+ shs < K_/O?({EQS
)2/ -x 125X ?4
- A\

T
- e
O =X x-sb
—{ X+B X1
Gl
5@‘/—5;:?@3:4-3 B
KRG = (z(?2
%f% o y{ =P
_.x Ve X
@%f)!xg
W 7. x2 4% — 1+/1£: 7x‘+3 347:
I ‘(’%)H] i L/) f-{x-.loxms’ P
UL cvcrevay ..L|><+3 (xl%m)—o x-S~ x~.1a>< ,ng




5. AJ5x+29 =x+3

7. »Jx2+x—1 +1lx=Tx+3

RS

W’

Shite]

ks
9. ~J49-10x +£ =

s Ty

( 13- IOX%QMQ

4q-10x = Qs lohes

LN 00x 1S
m HD%XLW

6. Nf2x—4 =x-2

8. 3afx — 22 =5

Ay

Ny
_NX m
X ax H

M-y

et =)
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Fractional Equations: MULTIPLY BY THE LCD
To find a common denominator:

1) Factor (if necessary)

2 Putall of your fctors ogether N0
i ﬁé b e

=T RN ROy a2
32>< H5Y)= e Bd 5
= 0rs L/->< 3, % 22
=T =1 Xq K::B X‘JB\
K=t w
/ﬂ)ﬂrzy )ﬁ% /j);\(, &—»&\ -0
g Khl)ﬂ( = QK ><
s Ko x%ﬂwf
\(”Sﬁgio 2 ﬂi%h% v
L) 0!

@ﬁ;‘ﬁ@% ) V&é_ E%J/f ’.
@XT)Y *’3(%(: H/] \#g e =4

DI — S KK D1 +

NG U éer)’) %Oi% |
Ojr j\@%{%ﬁ\l ' %ﬂ:ﬂr% )= >
g

i 3
0= Rl




R xby
:é*_“" s AAWE }/ +37x 1,;? Lc.;(x—))[ifx)
F?.xM Aheti) = lox =21 Kﬁl)of%f)ﬂo W‘)v‘@ﬂ):?
IS OXeR ~lhx < 2Pt DLy A2 NstNE=T
.._\Igfﬂf; MLNST

£

v ’(j‘; S‘X ~ :7
:QX%" [0x-25
e

é’ Ex(xu M\( H {(j% M Hoe

‘)‘)( = JQ ND Sd éohO/l

o O= s
éﬁm@?;{ Y )f\(\mM) éﬂmﬁ NG /\%f 3

i@jz - ;{‘(Za) 30+ =
X =YXt DG = 32(”5 . Y-
’:N‘% K-8 R = SYHS ,7533 2k g
Y=) =0 ~SXAS SX -l =3~
MM =0 XaSxp=0 /-
X g@} K=o 13-
I L. P MW &“““B (A

\/ 2x—2
F'{ D— /6’) b+61 12{/’3[6{/& x‘g
F2 hi3 <\l AR

RO AR -3 - Qb <)+ 800 < =%

b3 B3M=3b g

_;Z._}-IS :Ebb | _5;(” -:gy;_.;
’J%:% A% + = ~A X:?

S=bh
< Eix ~3
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Exponential Equations
Isolate the base

a) Constants: Take the appropriate root of both sides or raise each side to the reciprocal power
b) Variables: Take the log of both sides

/ Solve f@ and round your answers to the nearest tc?@ﬁ
0 10 1572045

Xt =log - ~logddS
W %’%/r

3__’3‘%2_% . 4.4?5{_:;3? N,
S5 4 1 s 4\6—@7 =20
S ST

5. 2(3)_%;{ 18 , K
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oot Yo
| \d =lw) )%
’(—%ﬂ@ ,_,% =10

1

X<y Z@ o] 30
: by =gl

2oy
11. 18— 4(6)%" =16 L)j%gg) 12, 12+3(1 ) = 10 3

—1% —% \

] Ax/og)
4> >§’ 35" 3“"2 f* % zg zcsj:;
&y sy 1.0 3%3

=37
b .;5@3_) /

o A o Hys
X:r ’( Y=%
15. x:—— ;le 16. 4x5+—/Z/= ?L%
/i % 3205
(G R
) ‘ 2
X="27 (X %{{(
-

14¢



Quadratic Systems of Equations Algebraically
1) Isolate at least one variable in one of the equations

2) Substitute one equation into the other (set them equal if you solved both equations for the
same variables).

3) Solve equation (Mr. x* /Polynomial Equations)
4) Substitute answers into one of the original equations to find the second vm1gple|_;

x =~ . X"‘ﬁl Y2422 - 9}*
o G Emalyr 3R
ST g gopigy R

3 e “d(é AAD g Hyurd  J=

\(2_%7(_({ = D j’l 1 3 _}q g X'“':jﬁt \
- ==+
ﬂ,\%ﬂ\ :é) 2 > S
x/ —0 = . : =2

=

U4y = O I[’J
Catln ¢
Sl

——

4y 2x% = Tx+ 4

yil 2x

Y K:-B,S’ X=
/ ‘DK]L \(-- 9=ll-dv :j":ll—Jy

) +7 -l
| %lg-’) X="
~ =S
59 w55



fo B

X- 2y
£ I x p@
s (r2 fO-4Y 403 J%J; -9
> s 5+ - })‘:-4344
(G +yn-? =40 ]Ii,%x D
(P =40k i

SWIRWRN\EVE DpH-xia) =L
(Mﬁ AL oy (PHCAS =N o)
)@qﬁ(‘/‘f{ Mx}q‘:’/ d“-"‘o”’ 3:9_}',

Q\X?—{- (é | _,L{{.g 3~‘H ot N
=5 -:65 By =L 9T
2 Wd) gy VR
ﬁ,{ |
7x+y5 e -\(4
=X XKKa

(x+3) +(p-3) = |
( W%))*( S—x—g 5—3 E K’%ﬁr? “‘\'K

(K‘F%) (D9’ “‘gg »}( A +X"' |
Pl 53 X leaPionstEle (kg

X +.,2><+|?:_- $3 X=5 K (§3P +(~xrip= _
-53 —53 I=5¥ :)wq W2 é XUk g
SRpp DT 49 R <zl
ATTVES Yl y= X -ao><i’sg =] 3>§;=’7 X=3
-~ [ 0% +), = =X J “XHYT
(X°+ 30‘0 b)) —;:%ﬁ‘;z s =B
- gk = C oy b= d=2
X‘rS X-4) = ) =0 J=-2

Xéo X«gﬁf ijg };‘; =0 (=)




Linear Systems In Three Variables

Elimination Method:

1) Choose two pairs of equations and get the same variable to cancel

2) Use Addition Method to solve the system with your two new equations

3) Substitute those two answers into one of the original equations to find your third variables
*Make sure all variables are in order on the left hand side and all constants are on the right hand
side. 3 :

1. Solve the following system of equations algebraically for all values of x, » and z:

LIy hein Bad(

C mrprEaT pRepS2=dS ézc- 1z=-10
_D rzd [a?(}:rag—*‘!() -Qx+ji—%2 79
Wﬁa DS, ET

dyHoz-ba | |
7 ;1 gz =10 K235 X3S 2248 %‘9+ *23
Hrne- qgn{ IxA70): 35’ M;L

v MN= !S
s R s

A_ 2. ggl_veg the fozlltem of equatlons aaIIy for all values of x, y andz ‘ __,/

%2x-§y+z;7 | A CMG{B g aﬂd C E

EVEL e (0o i
lbgr% ’? IS N +9?“*‘{) L@X 5221

L AX~ ) (Sx;%,;lf
@X*@%_é“%—f “oviloz="2
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3}.{ +SB(;IXZ ;h: _f?llowing system of equations algebraically for all values of x, y, and z:
E x=2y+Sz=3 #fr CW[B &Cﬁé D@/IJ =
C mryranie [Q;(JS d2=- Z(Qx%—% ) 9-42=-7)
-1 (%——Z?:) 152=3) | (-xgr2= b) ’)j 12=4

K394 = - +[0 Rg=-)L “Jyez= ="
g;*‘fyj Iozﬂé %tj 2=l 79922l

\<~—%+52::33 Y

Y- $)+503) = Z= E

X—oHS =3 Y~72=M }
X+g =73 1

= q
. oati lgebraically for all values of a, b, and c. 1 | =14
A :+£}Sbo}-v§cth62§onomng Systeiﬁf q:giltton de raically gq’d > :Z\g ?’;jg/ =
5 reagers % 23 Gy (T
- Iy b ¥ = 17 4—2@4% ,
——-C)JJA)D O.L (@/@J@C (37§ %&
Dad E . .
3 Goio%c:_zﬂ lober_%c:%? At =23
sb+=l) - spes2] 4 WS =03
— 20— HC Z«/@, =27 ;rm;?cr%
b F C{(, =

%ﬁu v 4l

AR



Modeling Exponential Functions With Algebra

A=P(1xr) Basic Exponential (Nothing Below)
nt '
A=P (1 st i) Compounding (not continuously)
n
A= Pe”

Compounding continuously or just continuously

n t f
A=P [%}h, A=P (2)3, 7 =P (1 ir)ﬁ Half Life, Double Time, Irregular Time

1. A house purchased 5 years ago for $10(ﬁ)00 was just sold for $135,000. Assuming
exponential growth, approximate the annual ﬁrowth rate, to the nearest percent.

=G0 A= [ +) ‘%W'Wﬂ e Lob. SHE
P= 00D 350 -fe0 | [w( o) =~

¢ {0302) |

-'L:g O!?)‘Ja ’CG"(Y ’

2. A car that was bought for $24,320 is worth $9,200 after j"-%e(rslr_s. To the nearest percent, what

A;ﬁq:)s()t(h)e annua}lﬂ:ate Po(fﬁia(}:%ef}nation‘? ( )l ( l .(1 ‘ Dqéﬁr

P=200 Quoo=gudg-? ¥V _
=C 200 0 ~ {( =0

=7 _-L%- = %

3. Det lne to the nearest year, how long it will take $7 0 invested at an annual rate of 3% to

triple.
Vb Aspsey %o%)f 37 =4
pP=7%0 _ojp;gﬁ.- (i +.03) 01;1‘
(=03 790 70 lalo3 77 193
[+
4. A local university has a current enrollment of 12,000 students. The enrollment is increasing
continuously at a rate of 2.5% each year. Which logarithm is equal to the number of years it will

take for the population to increase to 15,000 students?
1) |n1.25 3) ;nl.25

0.25 25 }ﬂr:]Oe i
2) In3000

@ In1.25
0.025 0.025

Ve



5. Susie invests $500 in an account that is compounded continuously at an annual interest rate of
5%. Ap;iroximately how many years will it take for Susie’s money to dﬂ%e_?

=Wl LDyt _
=.05 A s, T

1= 1@39-«/-@“* I$ 4

6. The number of bacteria present in a Petri dish can be modeled by the function N= 50e™ where
N is the number of bacteria present in the Petri dish after £ hours. Using this model, determine, to
the nearest hundredth, the number of hours it will take for N to reach 30,700.

7. One of the medical uses of Iodine—131 (I-131), a radioactive isotope of iodine, is to enhance
x-ray images. The half-life of I-131 is approximately 8.02 days. A patient is injected with 20
milligrams of T-131. Determine, to the nearest day, the amount of time needed before the
amount of [-131 in the atlent’s body is approx1mately 7 milligrams.

0= |

a A P(é.) Fon A
/J;'“ ,l _M*L ‘502} Qi@(a"’ 34 (25(’!:}) MZ}
_ f: ' @ o2l -ﬁ_‘g
e 803 ﬁ%‘%’ b

8. The I‘l_zif;-li_fé of a radioactive substance is_15 xegrs. Write an equation that can be used to
determine the amount, s(t), of 200 grams of this substance that remains after ¢ years. Determine

algebraically, to the nearest year, how long it will take for 1 of this substance to remain. ,.}

A"‘S@) 74“ (_L\ h A— 6{200) !
P-ZO  S(4)= Qoo(a\ x jé ) K
=+ 0 g = 28(5) (ks m} Glesb)
h__- | e 60 @f _ ﬁ’ﬁ.}

g5 (97>

10



9. Determine, to the nearest tenth of a year, how long it would take an investment to double at a

= % interest rate, compounded contlnuousl / & -
N ol = 0305 Y

3
zﬂi’l/ j=Pet ~p o0 3?,‘9/ a5 o9y
P
’9 /\9_{-@ 03751 %‘5 ’4

G =214
=

10. Carla wants to start a college fund for her daughter Lila. She puts $63ﬁ into an account
that grows at a rate of Z.iifi_per year, compounded _@lﬁh \Knte a Tunction, %g) that

represents the amount of money in the account ¢ years afte He account is opened,’given that no
more money is deposited into or withdrawn from the account. Calculate algebraically the
number of years it will take for the account to reach $100?000’ to the nearest hundredth of a i34

year. = nt g%:@” (1.0
H%ﬂ cttfg(i) (| po2s%) B+ G0 GO g
3000 B -,‘7 02ys!

0235 -
%:0‘335 Clb) égm} I,OODQS) %1_3 ,g@%gg

f=+ I;J@I@m i

11. When observed bysagsearchers under a microscope, a smartphone screen c! a||1nel
YFD? pe, p

approximately 11,000 bacteria per square inch. Bacteria, under normal conditions, double in

population every g_Q,nﬁnutes
a) Assuming an initial value of 11,000 bacteria, write a function, p( that can be used to model

the population of bacteria, p, on a smartphone screen, where ¢ represents the time in minutes after

it is first observed under a microscope.
b) Using p() from part ¢, determine algebraically, to the nearest hundredth of a minute, the

amount of time it would take for a smartphone screen that was not touched or cleaned to h ve ;

population of ’A_QgQ.DD_O bacteria per square inch. / M
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12. Seth’s parents gave him $5000.to invest for his 16th birthday. He is considering two

investment options. Option 4 will pay him 4.5% interest ;Pﬁlﬂ)gnﬁed ’?_ ually. Option B will

pay him 4.6% compounded qua EIJ' Write a function of option 4 and option B that calculates
the value of each account after n; gears. 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. Algebraically determine, to the nearest tenth of a year, how long it would take for

option B to dQuble Seth’s initial investment, 9(‘5 - U.OH" A x iy
=) chin | ﬁ) e B
[ L AR A

p=T0 hfig)? R

_ n ‘-:;-.()LI({,J
(=05 hostu] 28] i g Joi Mgﬁ

= - (l.()‘-l‘;)b éi ___.n B(é):%aolb,)‘[(é)
fg:zﬁ‘% v ) =57, 57
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13. A radioactive substance has a mass of 140 g at 3 p.m. and 100 g at 8 p.m. Write an equation
: — N

B
in the form 4 = 4, [%J that models this situation, where 4 is the constant representing the

number of hours in the half-life, 4, is the initial mass, and 4 is the mass ¢ hours after 3 p.m.
Using this equation, solve for A4, to the nearest ten thousandth. Determine when the mass of

the radioactive substarce willbe40- el ound your answer to the nearest tenth of an hour.
~ | Y= 40 (35)P Y
74 0O @ ) =10 300 L[O.-ﬂ%(%)
140

,= 1O T %
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Graphing Functions
1) Type equation(s) into Y= in calculator
2) The domain (what you’re graphing between) will either be given in the problem or on the
graph. If not, you must find an appropriate window in your calculator and use that as your

domain.

3} Determine your scale, scale= P

# of boxes

4) Plot Points
*For follow up questions, you may need to solve equations graphlcal

1. Website popularity ratings are often determined using models that incorporate the number of
visits per week a website receives. One model for ranking websites is P(x) = log(x - 4), where
x is the number of visits per week in thousa.nds and P(x) is the website's popularity rating,
According to this model, if a website i & visited 16,000 times in one week, what is its g;(m la [V; q)
popularity rating, rounded to the nearest tenth? Graph y = P(x) on the axes below. “ D=

I Phu]
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2 4 6 8 10 12 14 16 18 20
Site Visits (in thousands)

An alternative rating model is represented by R(x) = -% x - 6, where x is the number of visits per
week in thousands. Graph R(x) on the same set of axes. For what number of weekly visits will
the two models provide the same rating?
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2 %k The value of a certain small passenger car based on its use in years is modeled by
Vlf) = 28482.698(0.684)", where ¥(?) is the value in dollars and # is the time in years. Zach had
to take out a loan to purchase the small passenger car. The function Z(f) = 22151.3270.778)",

where Z(f) is measured in dollars, and £ is the time in years, models the unpaid amount of
over time. Graph V() and Z(t) over the interval 0 £2 <5, on the set of axes below.

VU()J 2 Sy
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D |astis c}:zﬂﬁ Tk ox2Z & %—%’
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State when V(%) = Z(), to the nearest hundredth, and interpret its meaning in the context of the
problem. Zach takes out an insurance policy that requires him to pay a $3000 deductible in case
of a collision. Zach will cancel the collision policy when the value of his car equals his

- deductible. To the nearest year, how long will it take Zach to cancel this policy? Justify your

answer.
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‘é& Drugs break down in the human body at different rates and therefore must be prescribed by -
doctors carefully to prevent complications, such as overdosing. The breakdown of a drug is :
represented by the function M) = M, (&)™, where N() is the amount left in the body, N is
the initial dosage, r is the decay rate, and ¢ is time in hours. Patient 4, (), is given 800
milligrams of a drug with a decay rate of 0.347 Patient B, B(), is given 400 milligrams of

another drug with a decay rate of Write two functions, A(#) and B(), fg“represent the
breakdown of the respective drug given to each patient. Graph each function on the set of
axes below. ' . AT
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To the nearest our, t, when does the dmount of the given drug remaining jirpatiefit 8 begm to
o exceed the amount of the given drug remaining in patient A? The doctor will allow patient 4 to
o "fake another 800 milligram dose of the drug once only 15% of the original dose is left in the

P\{‘ X body. Determine, to the nearest tenth of an hour, how 1qng patient 4 will have fo wait o take
l\\g\%‘ another 800 milligram dose of the drug. )
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{ 8. The value of Tom’s bank account is currently 100000 and is decreasing according to the
equation ¥ () =100000(.876)' . The amount of money he has paid for his mortgage can be

represezw,h the equation M () =20000(1.1304)". Graph and label ¥ (z) and M (¢) over the
[0,10]. ' -

4
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) ; . 2.5 :
After how many years will the value of Tom’s bank account be equal to the amount of money he
paid for his mortgage? Round your answer to the nearest tenth of a year. Tom will open aIn
bank account when the value of his account has decreased by 72%. After how many years, to the

LeaseCuY (=

nearest hundredth of a year, will that happen? - ‘ _
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5. A technology company is comparing two plans for speeding up its technical support time.
Plan 4 can be modeled by the function A(x) = 15.7(0,98)" and plan B can be modeled by the
function B(x) = 1 1(0.99‘)"’,’)—where x is the number of customer service representatives employed by
the company and A(x) and B(x) represent the average wait time, in minutes, of each customer.
Graph A(z) and B(x) in the interval 0 < x £ 100 on the set of axes below.

y Bk

“ %]
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T

BRI

0 40 20 30 40 50 60 70 80 90 100
Number of Customer Service Representatives

To the nearest integer, solve the equatio Determine, to the nearest minute,
B(100) - A(100). Explain what this value represents in the given context.
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6. Tony is evaluating his retirement savings. He currently has $318,000 in his account, which
earns an interest rate of 7% compounded annually. He wants fo defermine how much he will
have in the account in the Eture, even if he makes no additional contributions to the account.
Write a function, Af2), to represent the amount of money that will be in his account in ¢ years.
Graph 4(f) where 0 <¢ £ 20 on the set of axes below.
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Tony's goal is to save $1,000,000. Determine algebraically, to the nearest year, how many years
it will take for him to achieve his goal. Explain how your graph of 4() confirms your answer. 3@,((: I0dos
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7. The resting blood pressure of an adult patient can be modeled by the function P below, where
P(?) is the pressure in millimeters of mercury after time # in seconds.
P(t) = 24 cos(Bmt) + 120

On the set of axes below, graph y = P(#) over the domain 0 £ < 2. QMW%XSMJ‘F#
A WS(AM +jdo

fdd
Hp —= = = qu:;)tl
Gly——— , + (S

?{gﬁ: 97]-
shift=130

=2
P2

_2
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Determine the period of P. Explain what this value represents in the given context. Normal
resting blood pressure for an adult is 120 over 80. This means that the blood pressure oscillates
between a maximum of 120 and a minimum of 80. Adults with high blood pressure (above 140
over 90) and adults with low blood pressure (below 90 over 60) may be at risk for health
disorders. Classify the given patient's blood pressure as low, normal, or high and explain your
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8. Griffin is riding his bike down the street in Churchville, N.Y. at a constant speed, when a nail
gets caught in one of his tires. The height of the nail above the ground, in inches, can be
represented by the trigonometric function f#) = —13co0s(0.8 ) + 13, where ¢ represents the
time (in seconds) since the nail first became caught in the tire. Determine the period of f2).
Interpret what the period represents in this context. On the grid below, graph at least one
cycle of 7#) that includes the y-intercept of the function.
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Does the height of the nail ever reach 30 inches above the ground? Justify your answer.
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Exponential Regression Equations with Equation Solving

1. Using a microscope, a researcher observed and recorded the number of bacteria spores on a
large sample of uniformly sized pieces of meat kept at room temperature. A summary of the data

she recorded is shown in the table below. E’ Q
Average Number W

of Spores (y) 3:‘@( )\J
0 4 o CaX
0.5 I Y=, ls(2.a5)
60
260
1130
16,380

Hours (x)

R (W b=

Using these data, write an exponential regression equation, rounding all values to the nearest
thousandth. The researcher knows that people are likely to suffer from food-borne illness if the
number of spores exceeds 100. Using the exponential regression equation, determine the
maximum amount of time, to the nearest quarter hour, that the meat can be kept at room

temperature safely. . -
oo =4 (3 asl) 51939
2 Qﬁ . /fj/,

%ggqq Llﬂ’% 5{8

2. The table below gives air pressures in kPa at selected altitudes above sea level measured in
kilometers.

x | Altitude (km) 0 1 2 3 4 S
y [ Air Pressure (kPa) | 101 [ 90 79 70 62 54

Write an exponential regression equation that models these data rounding all values to the
nearest thousandth., Use this equation to algebraically determine the altitude, to the nearest
hundredth of a kilometer, when the air pressure is 29 kPa.
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Complex Formulas with Equation Solving
List what each variable represents and CAREFULLY substitute into the given formula.
Solve the equation using the appropriate Algebra skills

1. The Fahrenheit temperature, #{#), of a heated object at time ¢, in minutes, can be modeled by
the function below. ), is the surrounding temperature, 7, is the initial temperature of the object,

and £ is a constant.

Fl)=F +(Fy - F)e™
Coffee at atemperature of 195°F is poured into a container. The room temperature is kept at a
constant 68<F and & = 0.05. Coffee is safe to drink when its temperature is, at most, 120°F. To
the nearest minute, how long will it take until the coffee is safe to drink? f-CH

o T =dmebasact [o<lg(list)e=" h 3 =agtinc
5 T, = onp sotiady 5 0 oy -

, Q=170
Mg Fs = Jemp i b ’5;,1 —5 @

~ 0% —~.05
'O,: fiyﬁu’_ 0’\5,3:]:& A

2. The speed of a tidal wave, s, in hundreds of miles per hour, can be modeled by the equation

R g R P
= aft -2+ 6, where ¢ represents the time from its origin in hours. Algebraically determine the
time when s = 5. How much Tasier was the tidal wave traveling after 1,hour than 3 hours, to the

nearest mile per hour? Justify o — D )/\ C(OI 14 l Q@dan/ 0
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3. A formula for work problems involving two people is shown below.
1 1 1
h'ETE
HAII = the time taken by the first person to complete the job =
(%4 ”Pj ¢, = the time taken by the second person to complete the job = 6
t, = the time it takes for them working together to complete the job _LL

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 hours. Write an equation that can be used to find
the time it would take both carpenters working together to build a desk] Determine, to the
nearest tenth of an hoyr, how long it would take Fred and Barney working together to build a

desk. Yihs Ug+g
Fdg (0%%(—7"; 4"‘" - .
'Faiib , (g ""g ) ‘I‘ b’ (3..[‘/
Lo dsdy e 481 =48

1 L =4
/,éfﬁ?;/

4. Objects cool at different rates based on the formula below.

P (T, -TYe™ +T, | =+emp of snirt T=(40-75) &35+ 15"
T, initial temperature =400 ? 73 : -
1= )5) &0 P 1 g

=30

T, roomtemperature — 77 5/

r. rate of cooling of the object = o""?;{

§' $. time in minutes that the object cools to a temperature, 7
Mark makes T-shirts using a hot press to transfer designs to the shirts. He removes a shirt from a
press that heats the shirt to 400°F ., The rate of cooling for the shirt is 0.0735 and the room
temperature is j_ﬁfF.]-- sing this iI‘E%hnation, write an equation for the temﬂ&ature of the shirt, T,
after t minutes. Use the equation to find the temperature of the shirt, to the nearest degree, after

+ five minutes. At the same time, Mark's friend Jeanine removes a hoodie from a press that heats
the hoodie to 4503F. After eight minutes, the hoodie measured_ZjﬁrF. The room temperature is
still 75°F. Determine the ratmiﬁl'g of the hoodie, to the nearest ten thousandth. The T-

shirt and hoodie were removed at the same time. Determine when the temperature will €

same, to the nearest minute. 5 g .__’0735'{_
ﬁwﬂ;ﬂ—f T: 10 0= (‘ISD "’75) e §Sf"+7 S \ 6@—7{7}8 K=
=i ~15 15 (U0-75)e™ "M 95

_ v = ~5F L
B g o
_ _ﬁq % 4'060 = +; 1.9
+"’ % [Vl ’ 59—-@

!n,,jg =§¥W

163



5. A Foucault pendulum can be used to demonstrate that the Earth rotates. The time, £, in
seconds, that it takes for one swing or period of the pendulum can be modeled by the

equation =27 é where L is the length of the pendulum in meters and g is a constant of

9 9.81 m/s®. The first Foucault pendulum was constructed in 1851 and has a pendulum length
f_of 67 m. Determine, to the nearest tenth of a second, the time it takes this pendulum to i
complete one swing) Another Foucault pendulum at the United Nations building takes 9.6

seconds to complete one swing. Determine, to the nearest tenth of a meter, the length of this Z-
pendulum. J=nt 7 1_Q &) &
b T A ofﬁm |
= [ = U | ' -0 ,
61= L~ ;”H"” Totelds | 9= (933 é‘—;,
Ggl= §=9 Gp= 1 E. |

\ T Ti"_-—‘f-‘&ll Q:Dfl'}:[y

6. Sarah is fighting a sinus infection. Her doctor prescribed a nasal spray and an antibiotic to
fight the infection. The active ingredients, in milligrams, remaining in the bloodstream from
the nasal spray, #(¢), and the antibiotic, «{¢), are modeled in the functions below, where 7 is
the time in hours since the medications were taken.

e+ 1 18

nit = “+

0= £+ 8415
9

W5 L

Determine which drug is made with a greater initial amount of active ingredient. Justify your
answer. Sarah's doctor told her to take both drugs at the same time. Determine algebraically the
number of hours after taking the medications when both medications will have the same amount

of active ingredient remaining in her bloodstream. - o
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7. The Beaufort Wind Scale was devised by British Rear Admiral Sir Francis Beaufort, in 1805
based upon observations of the effects of the wind. Beiu_f_(gt__ryi__nﬂ)e&]i are determined by

fe

the equation 5 = 1.69~/s +4.45 - 349, where s is the speed of the wind in mph, and B is
rounded to the nearest integer from 0 to 12.

B :QHQD%A YLW}YQ
S 3599%4 & qucﬁ

Beaufort Wind Scale
Beaufort Number Force of Wind
0 Calm
1 Light air
2 Light breeze
3 Gentle breeze
4 Moderate breeze
5 ——{Fresh breeze
6 Steady breeze
7 Moderate gale
8 Fresh gale
9 Strong gale
10 Whole gale
11 Storm
12 Hurricane

Using the table above, classify the force of wind at a speed of 30 mph. Justify your answer. In

1946, the scale was extended to accommodate strong hurricanes. A strong hurricane received a
B value of exactly 15. Algebraically determine the value of s, to the nearest mph. Any B values
that round to 10 receive a Beaufort number of 10. Using technology, find an approximate range

of wind speeds, to the nearest mph, assomated with a Beaufort number of 10.

B=9s5" B=1014

S=20
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Writing Equations FIRST!

Read carefully! If it asks for an equation, write the equation with two variables. Use the given
variables if necessary.

AFTER you write your equation, re-write the equation substituting in the appropriate variables.

1. Tony is evaluating his retirement savings. He currently has $318,000 in his account, which

earns an interest rate of 7% compounded annually. He wants to determine how much he will

have in the account in tﬁture, even if he makes no additional contributions to the account.

Write a function, 4(#), to represent the amount of money that will be in his account in ¢ yearsf # Jé>H°-’l
s goa 75 +»  Determine algebraically, to the nearest year, how many years it will take for h1m to achieve his

sa il Q1S 009,000 ~%1‘69g>(z 07)"
A=Al A=A A S\ u‘é u @

P=3l600 3fge00(+-5) |O_7+

=.07 (=1%o (1o7)7 , |

n - f B ,_[?.3_3——- . = lﬂd\ 7
/= 4 09107 14107
ol oF

?Jﬁb#;o ./1

2. The half-life of a radioactive substance is 15 years. Write an equation that can be
determine the amount, s(2), of 200 grams of this substance that remains after # years. Determme
algebraically, to the nearest year, how long it will take for -1-1-5 of this substance to remain.

A=s04) /4;(/55 j"b___;‘ . “A=15 (:)co) ﬁ > é/% 9) 23
f:ioo MS//' % j@b( = & ]2@5:%/0‘;
=15 )ﬁj :aﬁa{ SEC)
| SO =1

3. On a certain tropical island, there are currently 500 palm trees and 200 flamingos. Suppose
the palm tree population is decreasing at an annual rate of 3% per year and the flamingo
population is growing at a continuous rate of 2% per year. Write two functions, 2(x) and #(x),
that yepresent the number of palm trees and flamingos on this island, respectively, x years from
y{ State the solution to the equation P(x) = M(x), rounded to the nearest year. Interpret the
0 fh{ ”F ~eaning of this value within the given m, :1? o Zom By
Th¥kec
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4. When observed by researchers under a microscope, a smartphone screen contained
approximately 11,000 bacteria per square inch. Bacteria, under normal conditions, double in
population ev _xy_r%ﬂ_ inutes. Assuming an initial value of 11,000 bacteria, write a functlon 2,
that can be used to ﬁqod%f The population of bacteria, p, on a smartphone screen, where ¢
represents the time in minutes after it is first observed under a m1croscope|@1d of guestion
Determine algebraically, to the nearest hundredth of a minute, the amount of time it would take
for a smartphone screen that was not touched or cleaned to have a population of 1,000,000

bacteria per square inch. & _43:\ ’A.
h=plh A=ﬂaiﬁﬁibg%ﬂsﬂ@ﬁm
P S oo e

/
P e ) )=ll0o@) Iy % |
+ ) w‘uU = /
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5. The Manford family started savings accounts for their twins, Abby and Brett, on the day they
were born, They invested $8000 in an account for each child. Abby’s account pays 4.2% annual
interest compounded quarterly. Brett’s account pays 3.9% annual interest compounded

continuously, Write a function, A(#), for Abby’s acc a functlon B(f), for Brett’s account
that calcuiates the value of each account after a‘yearslm term% who W1Il have more money in
their account when the twins turn 18 years old, and find the difference in the amounts in the

accounts to the nearest cem‘ ge&ralcall_lwetermme to the nearest tenth of a year, how long it

:ﬁ;is—;br B%%—S %c(;‘c;;l)m toet;j \in ek AU&\ m(l U‘DS)LMS) B )({1"?70 ch‘
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6. Given the geometric series 300 + 360 + 432+ 518.4 +. .., write a geometric series formula, 5,, for
the sum of the first n temlsl Use the formula to find the sum of the first 10 terms, to the nearest

tenth. ond o Kélébhm ’ 1
; Y-) | - \ N e LA - i lo
WY =000 S = 30 -300045)
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CONVERSIONS

1 inch = 2.54 centimeters

1 meter = 39.37 inches

1 mile = 5280 feet
1 mile = 1760 yards

1 mile = 1.609 kilometers

1 kilometer = 0.62 mile

1 pound = 16 ounces

1 pound = 0.454 kilograms

1 kilogram = 2.2 pounds
1 ton = 2000 pounds

Common Core High School Math Reference Sheet
(Algebra |, Geometry, Algebra Il)

1 cup = 8 fluid ounces
1 pint = 2 cups

1 quart = 2 pints

1 gallon = 4 guarts

1 galion = 3.785 liters
1 liter = 0.264 gallon

1 liter = 1000 cubic centimeters

FORMULAS
l iy a3 a
Triangle A= -;bh Pythagorean Theorem a +b =¢c
Parallelogram A=bh Quadratic Formula . ~-b+ ,fb" ~dac
2a
Circle A=mr Arithmetic Sequence a, =a, +(n-1)d
Circle C=nd or C =2nr Geometric Sequence a, =a,r™"
- r'u
General Prisms I = Bh Geometric Series S, = - l 1" where r #1
—
. , 9 _ . 180
Cylinder V =nrh Radians | radian = — degrees
bt
4 3
Sphere V= T Degrees 1 degree = = radians
, b . kie ot
Cone V=cnrh Exponential Growth/Decay 1=Ae ' +8
Pyramid Vo= %Bi:




